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WATTS BAR NUC?---=,:R PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. : WBNEQ-MOT -001
MANUFACTURER : WESTINGHOU! |
PAGE 1 OF 2 S

-------- LOCATION---------
1912--NMi-2-------------- UL----- A;Tl- ELEYI12 E ELB9
991CRI-IIQ ----------------------------- 8299LAUNYgE----- fi°NR-cj .......

(!2I Q) -Iltt EMI EUX-EUK112S

WBN-1-MTR -062-0104
CVCS PUMP MOTOR

WBfl-l-MTR -062-0105
CVCS PUMP MOTOR

WBN-1-MTR -063-0010
SIS PUMP MOTOR

WBN-1-MTR -063-0015
SIS PUMP MOTOR

WaN-1-MTR -072-0010
CS PUMP MOTOR

-B 1-HTR -062-0104

-A 1-MTR -062-0108

-A 1-MTR -063-0010
H

iSDP
-B 692' A1O

71 C62-54114-1

692' A09
71C62-54114-1ISDP

SOP

-B 1-MTR -063-0015
HSDP

692' A13
71C62-54114-1

-B

-B 1-MTR -072-0010
HSW2

692' A12
71 C62-5411 4-1

676' A08
71C62-54114-1

A 100D
A iMO
A 1HO
A 1J0
A 1iO

A 1000
A iMO
A 1MO
A 1HO
A iMO

A
C
C
C
C

A
C
C
C
C

A
C
C
C
C

100D

100D

300

L
RH/A
CV/A
AF
A8

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
AB

L
RH/A
CVIA
AF
AB

L
RH/A
CV/A
AB
AF

THE CCP'S MTRS ARE ESSENTIAL
FOR PROPER OPERATION OF THE
PHPS WHICH ARE REQUIRED FOR
THE MITIGATION OF THESE
EVENTS

THE CCP'S MTRS ARE ESSENTIAL
FOR PROPER OPERATION OF THE
PMPS WHICH ARE REQUIRED FOR
THE MITIGATION OF THESE
EVENTS

THE SIS PHPS MUST FUNCTION FOR
THE DURATION OF THE LOCA TO
ASSURE ADEQUATE CORE COOLING.
THEY ARE NOT REQ'D TO MITIGATE
ANY EVENTS IN THE AUX BLDG.

THE SIS PMPS MUST FUNCTION FOR
THE DURATION OF THE LOCA TO
ASSURE ADEQUATE CORE COOLING.
THEY ARE NOT REQ'D To MITIGATE
ANY EVENTS IN THE AUX BLDG.

THE CSS PMPS ARE REQUIRED AND
MUST OPERATE DURING THE
MITIGATION OF A LOCA. THE CSS
IS NOT REQUIRED TO MITIGATE
ANY EVENTS IN THE AUX BLDG.

R---
PREPARER/DATE R C Foust 7/30/86

------------------------------------- --- i-------------------
CHECKED/DATE W B Kim 7/30/86--------------------------
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WATTS BAR NUCLPW'R PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATIoN--------
QIA-MAER --------------- MU I-999QISG£---9----- AldIIt- ELEX111 WML8AQ

QafIIItQ----------------------------- d- NU-efaga----- (2)IB-cI-------

BINDER NO. : WBNEQ-MOT -001
MANUFACTURER : WESTINGHOU.
PAGE 2 OF 2

WBN-1-HTR -072-0027
CS PUMP MOTOR

LBN-1-HTR -074-0010
RHR PUMP MOTOR

WBN-1-HTR -074-0020
RHR PUMP MOTOR

-A 1-MTR -072-0027
HSW2

-A 1-NTR -074-0010
VSw1

-B l-MTR -074-0020
VSWl

-A 6768 A09
71C62-54114-1

-A 676' All
79P64-160412

676' A10
71 C62-5411 4-1

A
C
C
C
C

A
C
C
C
C

A
C
C
C
C

300

1000

100D

L
RH/A
CV/A
AB
AF

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
AB

THE CSS PHPS ARE REQUIRED AND
MUST OPERATE DURING THE
MITIGATION OF A LOCA. THE CSS
IS NOT REQUIRED TO MITIGATE
ANY EVENTS IN THE AUX BLDG.

THESE PMPS FUNCTION AS PART
OF THE ECCS TO ENSURE ADEQUATE
CORE COOLING DURING A LOCA.
ACTUATION OF THE ECCS IS NOT
REQO FOR RH/A, CV/A, AF, OR AB

THESE PMPS FUNCTION AS PART
OF THE ECCS TO ENSURE ADEQUATE
CORE COOLING DURING A LOCA.
ACTUATION OF THE ECCS IS NOT
REQD FOR RH/A, CV/A, AF, OR AB

R-,--- R----
PREPARER/DATE R C Foust 7/30/86

CHECKED/DATE W B Kim 7/30/86--- -- --- -- --- -- --- -- -- --- -- --- -- --- -- --- -- -- --- -- --- -- --- -- --- -- --
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BINDER NO. WBNEQ-MOT-001 PLANT WBN UNIT(S) 1 SHEET 1 OF 1
R R

BINDER TITLE WESTINGHOUSE COMPUTED /R ItnW DATE 2-7-89 -

MOTORS ON RHR.CVCS.CS. AND SIS CHECKED /R114 K DATE _

TAB A

NOTES

1. Elevations shown are Ac elevations for equipment located in
the Reactor Building and Floor elevations for equipment located
outside the Reactor Building. Actual elevations for all equip-
ment are documented in TAB F.

2. See Page B-IA Rl for source of Category and Operating Time
assignments.

PAGE A-3 RI



BINDER NO. WBNEO-MOT-OO1 PLANT WBN UNIT(S) 1 SHEET 1 OF 27
R I R__

BINDER TITLE WESTINGHOUSE COMPUTED RCF DATE 7/10/86 fOA'
2-MR-OAC

MOTORS ON RHR.CVCS.CS. AND SIS CHECKED WBK DATE 7/21/86 f

A. DOCUMENTATION (see note)

Equipment Description 1

Vendor/Manufacturer I

Equipment Model No.(s)

- IR1

CS. RHR. SIS. and CVCS pump motors

Westinghouse

See TAB A for complete listing of

the equipment covered by this report.

QUALIFICATION REPORTS (see note)
WCAP-8687

*(1) Title/Number/Revision EOTR-AO2A. Rev. 2 RIMS
"Equipment Qualification Test Report
Westinghouse LMD Motor Ins." DATE

(2) Title/Number/Revision WCAP-8754. RIME
"Environmental Qualification of Class IE
Motor for Nuclear Out-of-Containment Use".DATE

WCAP-8587
(3) Title/Number/Revision EODP AE-2. Rev. 5 RIMS

"Environmental Qualification Data Package
Larde Pump MotoLs (outside containment)." DATE

; B43 85041 304

EMarch 1983
NEB

;801215300

E June 1976

* B43 850401 303

E Mnvrh 1 ORI

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(4) 3170 Application Data.

(5) NP-1447 EPRI Report Project 893-1 dated July 1980, pages 3-14
through 3-20.

(6) NP-4172SP dated August 1985 (see "Lubricants" - TAB C).

(7) NP-3887 dated February 1985 (TAB G).

(8) 47E235-74 RI Environmental drawing.

(9) 47E235-79 RI Environmental drawing.

(10) 47E235-81 Ri Environmental drawing.

(11) EQ&T-EQT-3592 Rev 0 Westinghouse Report

PAGE B-i R1

|R1

RI

-



BINDER NO. WBNEO-MOT-O01 PLANT WBN- UNIT(S) 1 SHEET la OF 27
R 2 R_

BINDER TITLE WESTINGHOUSE COMPUTED /R1 JDH DATE 2/7/89 _fi

MOTORS ON RHR.CVCS.CS. AND SIS CHECKED /Rl KBN DATE 2/8/89 _ _ _

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(12) EQ&T-EQT-2026 Rev 0 (B71 860530 004) Westinghouse Report

(13) EQ&T-EQT-3827 Rev 0 Westinghouse Report

(14) WBNOSG4-013 R12 ( 526 90O3292 ystem 62,
Category and Operating Times Calculation

(15) WBNOSG4-014 R11 (B26 900309 227) System 63, R2
Category and Operating Times Calculation

(16) WBNOSG4-019 R7 (B26 900309 234) System-72,
Category and Operating Times Calculation

(17) WBNOSG4-020 R8 (B26 900309 232) System 74,
Category and Operating Times Calculation

(18) GENNAL6-002 R2 (B45 860812 236) Areas with High Potential
for Condensate Formation

(19) WBP EVAR 8602001. RO (B43 860227 901) Degraded Voltage for
Environmental Qualification Project

* WCAP-8687 is the only test report used for qualification purposes.
However, WCAP-8754 and -8587 were included because they contain
useful information on Westinghouse motors.

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.

- This listing includes only those documents which are -
essential to qualification and accordingly should not be
considered a complete listing of binder references.

PAGE B-1A R2

WBEP-0089Q



BINDER NO.WBNEQ-MOT-O01 PLANT WBN UNIT(S) 1 SHEET 2 OF 27
-j, R __ R

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED DATE _ __-__

ON RHR. CVCS, CS, and SIS CHECKED DATE ___ __ _ _

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified Pending Resolution of All Open Items.

Equipment Satisfies All Requirements Except Qualified Life or
Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES See Open Items in front

of binder.

1 - LCR EEB8618 must be resolved (see Open-Item No. 6).

2 - Watts Bar muqt- siinnlu t Adata ( - ...... T- o 1VT I

3 - Watts Bar must supply documentation on installed motors

S.O. No. 78F35296 and 79F55979 (see Open Item No. 5).

COMMENTS/RECOMMENDATIONS

PAGF6-a
-%.A 4 fle7- ,fl1 I - - -

I VM 1 Y537 lUE-3-001

- -- - --EQP006-SI

l



BINDER NO. WBNEQ-MOT-OOT PLANT WBN UNIT(S) 1 SHEET 3 OF 27
BINDERGHOSTITLERSR -__ R ~BINDERWESTINGHOUSE MOTORS COMPUTED DATE _______ _ _

ON RHR, CVCS, CS, and SIS CHECKED DATE

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

Components are Qualified to the Criteria of lOCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

X Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
O1B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

NE --- -t - -- 1---. - .---- - - ----- * no - 2 - t - . v X LZZ J39'4± |7 Ij.-

Rea. Guide 1.89.

PAGF 1

I-V6 I3i.Ut-k5b)
-ai .- Q20UqtL-51- -

NEASanadMxCI -1(972. IEEE. 2)75,-1966 TERRI I 1) VA-1 Qf 1 TrWV'V 131.L-I Q 7 C

I



BINDER NO.WBNEQ-MOT-OO1 PLANT WBN UNIT(S) 1 SHEET 4 OF 27

BINDER TITLE WESTINGHOUSE MOTORS COMPUTEDeA DATE iR

ON RHR, CVCS, CS, and SIS CHECKED ATEATE 0

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

Test of Similar Items with Supporting Analysis

X Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS The qualification of these motors is based

on a Westinghouse test in which only a stator was subjected to

environmental testing. Westinghouse denotes that only the

thermalastic epoxy insulation system is the limitine material in

these motors. The effects of accident conditions on lubricants,

bearings. and interfaces are discussed in TAB C and are

qualified by analysis. Westinghouse has provided a materials

comparison on the tested stator versus the TVA motors. This com-

parison is discussed in TAB C. "Similarity."

PAGLQ

I VA I9537 iLJE-t-86
EOPOO6 .51

-~ I- ---- 07 t - -t Ia - --- -
EQP006.51



BINDER NO.WBNEQ-MOT-OOl PLANT WBN UNIT(S) I SHEET 5 OF 27

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED 4 DATE X R -___ -

ON RHR, CVCS, CS, and SIS CHECKED ATE__ __

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/NA)? No
See Section A and C.

Qualification

(1)

(2)

(3)

Equipment Type

Manufacturer

Model Number(s)

(4) Serial Number(s)

(5) Identify Component-
Unique checksheet
attached:

JUSTIFICATION/ COMMENTS

Plant Device

Motor(s)

Westinghouse

See TAB C

See TAB C

Supplement 1.

TAB C Drovides

Document

Stator

Same

S.O.# 76F60185

1S-78

Pazes 26 and 27 of

Reference
WCAP-8687
page 2
WCAP-8687
page 2
WCAP-8687
page 2

this tab.

a comnarison b�h.�ppn

the W test stator and the TVA motors. A discussion is nrovided

for all items which are not the same.

PAGE

TVA 19537 (OE-3-86)
EOPOfl6 .51

this tab.

a comnarison between

l

EOPO016. 51



BINDER NO. WBNEO-MOT-OO1 PLANT WBN UNIT(S) 1 SHEET 6 OF 27
R I R_

BINDER TITLE WESTINGHOUSE COMPUTED RCF DATE 7/10/86 L E __

2- 7-89
MOTORS ON RHR.CVCS.CS. AND SIS CHECKED WBK DATE 7/21/86 K6N

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.)
If yes, enter requirement in QMDS, if no, provide justification.

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

*None

*None

*None

None

None

*None

None

None

Plant
Requirement?

(Yes/No)
Reference

Test Report

N/A

JUSTIFICATION/COMMENTS *The W test was performed only on a

stator not the motor assembly as a whole. The interfarpQ listed

ahnbv have hona
- ,, ' M.. O- ~ .~JL~ 4 11)U

PAGE B-6 RI
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BINDER NO.WBNEQ-MOT-OO1 PLANT WBN UNIT(S) 1 SHEET 7 OF 27

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED t DATE R

ON RHRR CVCS, CS. and SIS CHECKED / I DATE 4-1d

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environment in accordance with IEEE-323 (74), paragraph 6.3.2
(yes/no/NA)? (note below)

Yes/No/NA Reference

(a) Equipment inspected for damage Yes

(b) Baseline performance Yes
measurements taken

(c) Equipment aged:

Thermal Yes

Radiation Yes

Wear No

(d) Vibration/seismic testing
conducted Yes

(e) Design basis event (DBE)
exposure (radiation and
humidity) Yes

(f) Post-DBE exposure N/A

(g) Final inspection and
disassembly No

(2) Was the same piece of equipment used throughout the
described in item (1) above (yes/no/NA)? Yes

Pa. 7 of WCAP-8687
Table 4 of
WCAP-8687

Pg. 7 of WCAP-8687

Pa. 8 of WCAP-8687

Pg. 6&8 of
WCAP-8687

Pg. 8&9 of
WCAP-8687

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? No
(Reference Table 1 and 2 of WCAP-8687 ).

JUSTIFICATION/COMMENTS (1)Wear aging was not defined as a Dretest

requirement. Following wn1yloii mf gho ga$ -ha sgi- -

subiected to a series of electrical tests which proved the reliability

of the insulation svstem. PAGE9-7

TVA 19537 (OE-3-86) EOPOO6 .51

-- .. - -- -- - -X - - zVUeX -a %-LXULC1L.LUL1 taCIL. WtIM uLL

included within the text of the qualification report. However, this

information is on file at Westinehouse and is available for audit.

TVA 19537 (OE-3-86) EQP006.51

I

l

( ') N r---1 -. - - - I zu -- -, -- .3 - - - --- - -- -



BINDER NO.BNEQ-MOT-001 PLANT WBN UNIT(S) 1 SHEET 8 OF 27

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED U EDATE X E R

ON RER, CVCS, CS, and SIS CHECKED L7±DATE,!I

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference Pg. 7&8 of WCAP-8687 ).

JUSTIFICATION/COMMENTS The test stator was subjected to thermal.

radiation, and vibration aging.

(2) Were the following effects considered in the aging program:

Aiing Effect Yes/No/NA Reference
Pg. 7 of

Thermal aging Yes WCAP-8687
Pg. 8 of

Radiation exposure Yes WCAP-8687
Pg. 6 & 8 of

Vibration (non-seismic) aging Yes WCAP-8687

Operational (electrical/mechanical/process) No
stress aging

JUSTIFICATION/COMMENTS Only a stator was tested.

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? N/A (Reference ).

JUSTIFICATION/COMMENTS Based on available information, no known

synergistic effects exist in these motors.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference Pg. 7 of WCAP-8687 ).

JUSTIFICATION/COMMENTS Only two materials were identified

as'being siznificantly affected by thermal aging: they are

the thermalastic epoxy insulation and motor lubricant. Since

the motor lubricant is sampled and replaced periodically,

only the insulation was subjected to thermal aging.

PAGE. &

EVA 1�bJ7 (UE-3-8�) EQPOO6 .51
IVA 19537 (OE-3-86) EQP006.51



BINDER NO. WBNEQ-T-Oo WBN UNIT(S) 1 SHEET 9 OF 27BINDRTNONGHOUSE___ PLAT________R___-___R_ ___

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED DATE ,7/14 R
ON RHR, CVCS, CS, and SIS CHECKED v DATE-44

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: Pg. 7 of WCAP-8687 & TAB C ).

JUSTIFICATION/COMMENTS Thermalastic Epoxy insulation, see

"Similaritv" in TAB C.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference Pg. 2&3 of WCAP-8687 ).

JUSTIFICATION/ COMMENTS -_-_-

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference Pg. 7 of WCAP-8687 ).

Parameter

Temperature

Time

Plant Maximum Normal

104'F or 40'C

40 Years Normal

Test Equivalent
See

2100C TAB C
See

168hrs TAB C

JUSTIFICATION/COMMENTS See TAB C

Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference Pg. 7 of WCAP-8687 ).

JUSTIFICATION/COMMENTS See TAB C

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? Yes
(Reference Pa. 7 of WCAP-8687 ).

JUSTIFICATION/COMMENTS Activation energv of 1.11 ev was

derived from tests performed as required by IEEE-275-1966.

PAGi E

IVA 1 UJb5$ WU-S-8bJ

(e)

-



BINDER NO. WBNEQ-MOT-001 PLANT WBN UNIT(S) 1 I SHEET 1 OOF 27

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED DATE R - R

ON RHR, CVCS, CS, and SIS CHECKED i n DATE _ _ __

H. AGING (Continued)

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? No (Reference Pg. 59 of WCAP-8687 ).

JUSTIFICATION/ COMMENTS Arrhenius Methodology was used. See

TAB C.

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? No (Reference ).

JUSTIFICATION/COMMENTS Stator was mezzered before and

after.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference Pe. 8 of WCAP-8687 ).

JUSTIFICATION/COMMENTS TID of 5 x 107 rads. gamma following

(b)

thermal aging.

Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference Pe. 7 of WCAP-8687 and TAB C ).

JUSTIFICATION/COMMENTS Thermalastic Epoxy.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes (Reference Pe. 3 of
WCAP-8687 ).

JUSTIFICATION/COMMENTS

PAGE8/

IVA 19537 (OE-3-86) EOPOA6
- I - - - - - - - I

TVA 19537 (OE-3-86) EoP006.51



BINDER NO. WBNEO-MOT-OO1 PLANT WBN UNIT(S) 1 SHEET 11 OF 27
R I R_

BINDER TITLE WESTINGHOUSE COMPUTED RCF DATE 7/10/86,M _

^Z x,? e?
MOTORS ON RHR.CVCS.CS. AND SIS CHECKED WBK DATE 7/21/86-#& _

H. AGING (Continued)
(d) Is the radiation test exposure dose and dose rate -

acceptable (Yes/No/NA)? Yes (Reference:
Pg. 8 of WCAP 8687

Plant normal ambient radiation
dose (rd) 3.6 x 106-40 Yr Norm

Test exposure dose (rd) 5 x 107 gamma

Test exposure dose rate (rd/hr) 9.4 x 10

Test exposure source type
(e.g., Co-60 gamma) Cobalt-60

JUSTIFICATION/COMMENTS 267 percent greater than plant
specific requirement.

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal oYeration addressed in the
qualification program (YES/NO/NA)? Yes JR1
(Reference: Pg. 8 of WCAP-8687

JUSTIFICATION/COMMENTS The effects of the Vibration
aging are noted on Table 4. og 22. of WCAP-8687.
Vibration aging had no effect on the insulation
resistance.

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: See below

JUSTIFICATION/COMMENTS The basis for vibration aging
was given in WCAP 8687. page 8.

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? No (Reference:___

JUSTIFICATION/COMMENTS Onlv the stator of the test
motor was subjected to testing environment. It is not
possible to define or consider the effects of these
stresses when only a stator was tested.

1 Qualification program refers to the test report and any supple- JR1
mental documentation including TVA analyses in TAB C of the Binder.

PAGE B-1 I RI
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BINDER NO. WBNEQ-MOT-OO1 PLANT WBN UNIT(S) 1 SHEET 12 OF 27
R 1 R_

BINDER TITLE WESTINGHOUSE COMPUTED RCF DATE 7/10/86JZ ._
z-7 -81

MOTORS ON RHRCVCS.CS. AND SI CHECKED WBK DATE 7/21/86N __J

H. AGING (Continued)

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? N/A (Reference:

JUSTIFICATION/COMMENTS

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: See TAB C

Qualified life (Document in QMDS) 40 years

JUSTIFICATION/COMMENTS Westinghouse defines the qualified

life as 5 years per p2 8 of WCAP-8687. For the TVA

application. TAB C defines the qualified life.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: Pg. 2 of WCAP-8687

JUSTIFICATION/COMMENTS Westinghouse only requires periodic

lubricant replacement, but since electrical tests were

conducted throughout the test. TVA will perform periodic

electrical tests to provide an indication of age related

degradation and failure mechanisms (see TAB G).

PAGE B-12 R1



BINDER NO. WBNEQ-MT-OOl PLANT WBN UNIT(S) 1 SHEET ' 3 0F 27

WESTINGHOUSE MOTORS COPTDR__ - ____BINDER TITLE COMPUTED DATE -R

ON RHR, CVCS, CS, and SIS CHECKED a n DATE X

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation Degradation and Aging (Use Section C of EQC Binder for Detailed
Materials Analysis)

Radiation
Material/Property/Function Threshold

(a) See TAB C (Similarity)

(b)

(c)

(d)

(e)

JUSTIFICATION/ COMMENTS Provided in TAB

Reference

C..

Activation
Energy Reference '

PAGE.E -/
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BINDER NO WBNEQ-MOT-00l PLANT WBN UNIT( 1 SHEET 14 OF 27
BIN ER N OT INGHOUSE_ PL N T _~ U NI (S)ORS_ _ _ _ _ __ _ R__

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED DATE R R
ON RHR, CVCS, CS, and SIS CHECKED YAK DATE Q

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria:
values of performanc
not met (yes/no/NA)?

Identify Acceptance

than 5 megohms when

Does the report/analysis identify the limiting
e characteristics which would constitute failure i

Yes (Reference WCAP-8687. pas. 3 and 12 ).

Criteria: The tested stator must measure treater

sub iected to a 2500l VDC metar and mst nass a

f

6000 VAC hipot for one minute.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference Sect. 5.1. Pg. 7 of
WCAP-8687 ).

Identify baseline and functional testing: Before and after each

mnaior tpqt Rannanna- w-ha Vnes a1tanor ef e hoQa ^'; e d;A s6

(3)

PAGE1U./.

- 1-'*L- - as, .. not.X .a,,J*nL WOVO -ai

measured and the ambient temperature recorded. Resistance was

measured using a 2500 VDC meeger where the stator leads were tied

together. The voltage was applied for 10 minutes and measurements

taken at 15. 30. 45. 60. 90. and 120 seconds and at-1 minute intervals

thereafter until test completion. Also see above.

JUSTIFICATION/COMMENTS _

Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? No
(Reference )

JUSTIFICATION/COMMENTS Only a stator was tested: therefore.

operational loadine conditions could not be addressed. However, the

stator passage of the electrical test described in WCAP-8687

demonstrates that the insulation system had shown no signs of

significant wear and verified its integrity.

IVA 1�537 (OE-3-86) r.��rvuu .jJ.
r'%ruQu * JITVA 19537 (OE-3-86)



BINDER NO. WBNEO-MOT-OO1 PLANT WBN UNIT(S) 1 SHEET 15 OF 27
R I R

BINDER TITLE WESTINGHOUSE COMPUTED RCF DATE 7110186JW _

z- 7-eq
MOTORS ON RHR.CVCS.CS. AND SIS CHECKED WBK DATE 7/21/86

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE -
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? No (Reference:

JUSTIFICATION/COMMENTS But the testing assures stator

reliability

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference IR1

Voltage

Load

Frequency

Accuracy -

Other(s)

JUSTIFICATION/COMMENTS See "Justification/Comments"l

Rl
under 5(c) page 16 of this Tab.

PAGE B-15 RI



BINDER NO. WBNEQ-MOT-OO1 PLANT WBN UNIT(S) 1 SHEET 16 OF 27
R 1 R_

BINDER TITLE WESTINGHOUSE COMPUTED RCF DATE 7I10I86kfi __

2-'7-89 .
MOTORS ON RHR.CVCS.CS. AND SIS CHECKED WBK DATE 7/21/86

z/0117

J. EQUIPMENT ELEC ICAL ARACTERISTICS NECESSARY TO ENSURE THE -

PERFORMANCE SPECIFICATIONS CAN RE SATISFIED iUNFR ACCIDFNT ONDTTTnINR-
(Continued)

(b) Parameter Secif

Voltage

Load

Frequency

Accuracy

Other(s)

JUSTIFICATION/COMMENTS

ic Accident Conditions Reference JR1

(c) Parameter Demonstrated Conditions Reference

Voltage

Load

Frequency

Accuracy

Other(s)

JUSTIFICATION/COMMENTS A discussion of these parameters is

included in TAB C.

4l

PAGE B-16 RI
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K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-74. -79. and -81 |R1

(1) Normal Max (2) Abnormal Max

(a) Temperature (°F) 104 (a) Temperature (0F)

(b) Pressure (psig) ATM(-) (b) Pressure (psig)

(c) Humidity (%) 80 (c) Humidity (%)

*(d) Radiation (rd) 36xlO (d) Radiation (rd)

*Greatest value for any of the motors qualified in this
(See TVA Calculation WBNNAL3-025)

(3) Process Interfaces: None

110

ATM (-) |R1

90

6
3.6xl0

binder.
|R1

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Temperature and humidity - Up to 8 hours per

excursion and less than 1 percent of plant life (excluding

accident conditions).

(5) Accident (worst case
parameters including

(a) Temperature(*F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(e)- Spray Type

for any combination of specified accident
peak, duration, and profile):
110 for 30 days
104 for 70 days Accident type LOCA

ATM(-) Accident type LOCA JR1

90 Accident type LOCA

7
1 x 10 Accident type LOCA

None Accident type LOCA

PAGE B-17 RI

BINDER NO. WBNEO-MOT-OO1 PLANT WBN UNIT(S) 1 SHEET 17 OF 27
R 1 R_

BINDER TITLE WESTINGHOUSE COMPUTED RCF DATE 7/18186A
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BINDER NO. WBNEO-MOT-OO1 PLANT WBN UNIT(S) I SHEET 18 OF-27
R I R_

BINDER TITLE WESTINGHOUSE COMPUTED RCF DATE 9/17/86 J _AI

- ~2-7-8q
MOTORS ON RHR.CVCS.CS. AND SIS CHECKED WBK/AWT DATE 9/17/86 Ž~,-

Zl/ld-71

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): Under worse conditions of Post-LOCA. the

CVCS. RHR. and SIS motors are required to operate 100 days.

The CS motors are required for 30 days.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? No (Reference: --

See TAB C

(7) Subject to submergence (Yes/No/NA)? No (Reference:

See "Submergence" in TAB C

Identify initiation time and duration of submergence:

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? No
(Reference:

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

(9) Special environmental calculations (temp., rad., etc.)

SYeT RIMS No.

See TAB B Section A

e

Rl

PAGE B-18 RI
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BINDER NO. WBNEO-MOT-OOl PLANT WBN UNIT(S) 1 SHEETJ19_OF 27
R 1 R

BINDER TITLE WESTINGHOUSE COMPUTED RCF DATE 7118/86.7... _

,?- 7-e9
MOTORS ON RHR.CVCS.CS. AND SIS CHECKED WBK DATE 7/21/86 zaz

.- k/44

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS -

(1) Comparison of worst-case maximum parameters:

Operating Time

Temperature (°F)

Pressure (psig)

Specified

100 Days

110

Relative Humidity (%)

Chemical Spray*

Radiation (rd)**

Submergence

N/A

1.36x107

gamma

N/A

Demonstrated

***48 Hours

95

100

N/A

5x107

gamma

Reference
See TAB D
Sec. 5.6 of
WCAP 8687
See TAB D
Sec. 5.6 of
WCAP 8687

See
TAB C

See TAB C
and TAB D
Sec. 5.6
of WCAP 8687

N/A
See TAB C
and TAB D
Sec. 5.3
of WCAP 8687

N/A N/ALL*

*Includes spray concentration, flowrate, density, duration, and
pH.

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type.

***Westinghouse subjected the test stator to a 100% relative
humidity/environment for 48 hours. However, the TVA motors
are not subject to this condition. The TVA motors are only
subject to DBA radiation exposure with no appreciable
increase in temperature, pressure, or humidity (see TAB C).

PAGE B-19 RI
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BINDER NO. WBNEO-MOT-OO1 PLANT WBN UNIT(S) 1 SHEET 19a OF 27
R__ R__

BINDER TITLE -WESTINGHOUSE COMPUTED /R1 Jo1y DATE Z-7_89

MOTORS ON RHR.CVCS.CS. AND SIS CHECKED /Rli z DATE _ __ __

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS -

(continued)

(2) Comparison of worst-case profiles and margin

Test Profile
Envelopes Specified

Parameter (Yes/No/NA)

Temperature Yes

Pressure Yes

Relative Humidity Yes

Chemical Spray Yes

Submergence N/A

JUSTIFICATION/CCOMMENTS

assessment:

Reference

See TAB C

See TAB C

See TAB C

N/A

N/A IR1

PAGE B-19A RI



BINDER NO.. WBNEQ-MOT-001,PLANT WBN UNIT(S) I SHEET 20 OF 27
RJ.._ R___

BINDER TITLE WESTINGHOUSE COMPUTED DR L. DATE 7/l8/86 JAVA

MOTORS ON RHR.CVCSCS. AND SIS CHECKED WBKo DATE 7/21/86 ___

Cost91.

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Margin
Suggested Margins per IEEE-323(74) Applied Yes/No/Nj

(Hot Spot
Margin) IR1

*Temperature: +15 degrees F 27F Yes

Pressure: +10% but no more than 10 psig ,NLA N2A

Radiation: +10% of accident dose 267% Yes

Time: +10% (or 1 hour + operating time
per NUREG-0588) See TAB C

Voltage: ±10% of rated value See TAB C

Frequency: ±5% of rated value See TAB C

Environmental Transient: the initial
transient and the peak temperature See TAB C and Below
applied twice

Vibration: +10% added to acceleration See TAB C

JUSTIFICATION/COMMENTS The accident 2aramters are not

significantly different from the max. normal with the exrpn-

.I

tion of radiation. TAB C irovides a discussion on each of the

Darameters listed above. Only a stator was tested by

Westinghouse. In addition. 0588-Category I requires the

application of the environmental transient twice.

0588-Category II does not.

*A 150C (270F) hot'spot margin was added to the stator temy- IR1

erature as calcnlated in WIB C. This marvin nrvrn 4daa

conservatism for the Arrhenius aging analyvi1.

PAGE B-20 R1
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BINDER NO. WBNEQ-MOT-OOl PLANT WEN UNIT(S) 1 SHEET - 1 0F 27

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED X8 DATE 4 R - R

ON RHR, CVCS, CS, and SIS CHECKED X DATE k

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference See TAB A ).

JUSTIFICATION/ COMMENTS

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? N/A
(Reference ).

JUSTIFICATION/COMMENTS Only a stator was tested.

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? N/A
(Reference ).

JUSTIFICATION/COMMENTS Only a stator was tested.

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? No (Reference ).

JUSTIFICATION/COMMENTS Only a stator was tested.

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? N/A
(Reference )

JUSTIFICATION/COMMENTS No abnormal conditions or anomalies

were identified.

PAGFB82{
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BINDER NO. WBNEQ-MOT-001 PLANT WBN UNIT(S) 1 SHEET 2 2 0F 27

BINDER TITLE WESTINGHOUSE MOTORS

ON RHR, CVCS, CS, and SIS

COMPUTED DATE 7R - R

CHECKED a DATE______

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC Binder
- Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS See TAB G

PAGEll -
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BINDER NO. WBNEQ-MOT-OOl PLANT WBN _UNIT(S) 1 SHEET 2 3 0F 27

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED P DATE A __-__

ON RHR, CVCS, CS, and SIS CHECKED DATE i

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N/A

Yes

PAGF
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BINDER NO. WBNEQ-MOT-0O1 PLANT WBN UNIT(S) 1 SHEET 2 4 0F 27

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED - DATE 7 R -___ R
ON RRR, CVCS, CS, and SIS CHECKED I DATE i s

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

N/A

Yes

Yes

Yes

Yes

N/A

N/A

N/A

N/A

Yes

Yes

N/A

Yes

N/A

PAGEJ&2t 1
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BINDER NO. WBNEQ-MOT-001 PLANT WBN UNIT(S) 1 SHEET 2 50F 27

R _ R-BINDER TITLE WESTINGHOUSE MOTORS COMPUTED S DATE _____

ON RHR, CVCS, CS, and SIS CHECKED ___DATE_

0. SUMMARY OF REVIEW (Continued)

O. SUMMARY OF REVIEW (Continued)

Yes/E

(15) Criteria regarding functional testing satisfied? Yes

(a) Does the test plan/report specify-an acceptance Yes
criteria for equipment performed?

(b) Was an initial base line test done to establish Yes
required performance characteristics?

(c) Has the test/analysis demonstrated that performance Yes
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied? N/A

(17) Test duration margin (1 hour + function time) *No
satisfied?

(a) Is the minimum specified operating time at least NIA
1 hour?

(b) If exception to the 1-hour minimum operating time Yes
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied? Yes

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirements adequately Yes
identified?

P. DISCUSSION

*See TABS C and G. The accident conditions are not siznificantlv

To/NA

different from the max. normal with the exception of radiation:

therefore, the major concern is radiation and aging. TAB C Provides

.- - ou - O up uu1 aLL:Ln Based on the analysis Provided in

TAB C along with this section. it is concluded that the motors

covered by this report are qualified for 40 years plus 100 days

post-accident.

£. F'JUV.._J.L- -11 1.
lr%/Aanrrz cn~ - 1-
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BINDER NO.WBNEQ-MOT-OOl PLANT WBN UNIT(S) 1 SHEET 26 OF 27

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED As DATE 7 R - R

ON RHR, CVCS, CS, and SIS CHECKED DATE _ _ __

SUPPLEMENT 1
COMPONENT-UNIQUE CHECKLIST

MOTORS

Page 1 of 2

EQUIPMENT IDENTIFICATION

(1) Is the motor identified in the qualification report identical to the
plant motors which require qualification (yes/no/NA)? No (Similar)

Plant

(a) Insulation system Thermalastic
materials Epoxy

Acceptable
Report (Yes/No/NA)

Same Yes

Report
Section

See
TAB C

(b) Coil construction
(form or random
wound, cast)

(c) Insulation class
(B, F, H)

(d) Lubricant

Manufacturer

Type

(e) Bearing

Manufacturer

Type

Bearing life

Form Form Yes

B B Yes

Var. Var. Yes

*STO-2 Var. Yes

Westing-

house .
Split Sleeve

& Ball
See
Sec C

Westing-
house

N/A

Yes

Yes

N/A Yes

Form
3170
(See Section E7)
See
TAB C and
WCAP-8687

See TAB
C and E

See
TAB C

See
TAB C&E
See
TAB C&E
See
TAB C&E

(f) Seals

Manufacturer

Type

Material

Unknown Unknown Yes

Metal Metal Yes

Brass Brass Yes

Seals are metallic

See (5) on next pg

See (5) on next pg

*STO-2 is a generic designator for Turbine Oils procured by TVA. See
procurement specification 18.009 and TAB C.

PAGFS B- 6
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BINDER NO.WBNEQ-MOT-0Ol PLANT WBN UNIT(S) 1 SHEET 27 OF 27

BINDER TITLE WESTINGHOUSE MOTORS COMPUTED DATE , R - R

ON RHR, CVCS, CS, and SIS CHECKED 011De E T E

EQUIPMENT IDENTIFICATION (Continued) Page 2 of 2

Acceptable Report
Item Plant Report (Yes/No/NA) Section

Treated
(g) Motor lead Glass See

insulation Same Sleeving Yes TAB C

Comments:

(2) Does the qualification report indicate that the motorette insulation system
is the same as that used on the motors (yes/no/NA)? N/A
(Reference See TAB C "Similarity" & Sections Ell. E12. and E13 ).

Comments: Qualification testing was not Performed on a motorette,

but a full size stator.

(3) Has the vendor provided the bearing rating (yes/no/NA)? Yes
(Reference TAB E ).

Comments: Motor Data Sheets

(4) Was the lubricant included in the test program (yes/no/NA)? No
(Reference Pg. 2 of WCAP-8687 ).

Comments: Motor lubricant is qualified separately in TAB C.

(5) Were the seals included in the test program (yes/no/NA)? No
(Reference See WCAP-8754. Pg. 8-4. paragraph 6. TAB D ).

Comments: Only a stator was tested. The seals are brass construc-

tion and are not age sensitive or susceptible to radiation

degradation.

PAGE ?7
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PRINT DATI

W A T T S B A R N U C L E A R PI

TAB A - EQUIPMENT IDENTIFICATION MA
T

BINDER NO. WBNEQ-MOT -002

BINDER NO. : W8NEQ-MOT -002

MANUFACTURER : JOY FAN/RELIANCE

PAGE 1 OF 1

~-LOCATIOON-

EOIS NUMBER UNTT DEVICE ID NO. AZMITH ELEV(l) RM/RAD

DESCRIPTION 
HODEL NUMBER CONTRACT

WBN-l-MTR -030-0038 -A l-MTR -030-0038 -A 250

CONTAINMENT AIR RETURN FAN MOTORS 
42.25-26.5-1770

WBN-1-MTR -030-0039 -8 l-MTR -030-0039 -8 297

CONTAINMENT AIR RETURN FAN MOTORS 
42.25-26.5-1770

733' I" AC3
77K35-83

165

740'11" AC4
77K35-8

3 165

CAT OPER TIME EVENT
(2)

A 1000
A 1000
A 1000
A IMO
A IMO

AA
A
A
A

100D
100D
100D
IMO
I MO

L
MS/C
FW/C
RH/C
CV/C

L

MS/C
FW/C
RH/C
CV/C

SAFETY FUNCTION

MTRS START ON A PHASE B CNTMT

ISLN SIG & MUST OPR FOR

DURATION OF EVENT. FANS
ENHANCE ICE COND & CS HEAT

REMVL. LIMIT H2 BUILD-UP

MTRS START ON A PHASE B CNTMT

ISLN SIG & MUST OPR FOR

DURATION OF EVENT. FANS

ENHANCE ICE COND & CS HEAT

REMVL. LIMIT H2 BUILD-UP.

R 2  R 3 R -

PREPARER/DATE R. S. Raymond 6/9/86 JDI Ai -
___ ___ ___ ___ __71 18 /8 Ai"

CHECKED/DATE W. B. Klm 7/1/86 JK§ -

1 / 18/89 Ay'

--- A ~in/ 1,41



BINDER NO. WBNEQ-MOT-002 PLANT WBN UNIT(S) 1 SHEET I OF 1
R_ R_

BINDER TITLE INDUCTION MOTOR- COMPUTED /i?? 7D0 DATE /LZL9
TYPE RN TNSLTT.ATTON-TNSIDTnl

CONTAINMENT CHECKED/E i& DATE I_____ __-___

TAB A

NOTES

1. Elevations shown are Actual elevations for equipment located in
the Reactor Building and Floor elevations for equipment located
outside the Reactor Building. Actual elevations for all equip-
ment are documented in TAB F.

2. See Page B-1 for source of Category and Operating Time assign-
ments.
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BINDER NO. WBNEO-MOT-002 PLANT WBN UNIT(S) 1 SHEET 1 OF-j9
R 2 R 3

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 6/9/86 JDH J7DO
TYPE RN INSULATION-INSIDE 4/19/89 ?I/ZV
CONTAINMENT CHECKED WBK DATE 7/1/86 KBN Z5Az

4/28/89 9/Y199

A. DOCUMENTATION (SEE NOTE)

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Squirrel-Cage Induction Motor

Joy Fan/Reliance Electric

100hp. 460 VAC. 3ph. 60Hz, 1800rpm

Tvpe RN Insulation

Inside Containment

QUALIFICATION REPORTS (SEE NOTE)
(1) Title/Number/Revision Qualification Test- RIMS

ing of Jov Axivane Fan & Reliance Electric

(2)

(3)

NEB 831213 426

Motor Report X-604. Rev. 2 (TAB D. Section DATE 3-20-80
D-1) DATE 3-20-80

Title/Number/Revision Tyve Test Support RIMS EEB 820602 304
Analysis Random Wound Motors. Report NUC-9
+ Supplement. Rev. 2 (TAB D. Section D-2) DATE 7-1-78/7-15-81

Title/Number/Revision End of Life Type RIMS B43 850919 500
Test-Random Wound Motors. Report NUC 22.
Rev. 2 (TAB D. Section D-3) DATE 2-10-84

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(4) WBN-OSG4-008 Rll (B45 870123 426) System 30, Category and
Operating Times Calculation.

(5) 47E235-42 R2 Environmental Drawing

(6) GENNAL3-002 R3 (B45 860423 235) Reduction of Beta dose by
sheet steel

(7) QIR NEB85016 (B45 850426 254) Watts Bar Nuclear Plant-NUREG-0588

(8) WBPEVAR 86 02001 RO (B43 860227 901) Degraded voltage for
environmental qualification project

(9) WBNAPS2-041 RO (B45 890526 235) determination of long-term
post accident temperature inside containment

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &

-. Information Management System (RIMS) numbers, as listed
above need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

PAGE B-1 R3
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BINDER NO. WBNEQ-MOT-002 PLANT WBN UNIT(S) 1 SHEET 2 OF .29
R 2 R 3

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 9/8/86 JDH Xphi
TYPE RN INSULATION-INSIDE 1/18/89 ?/Zi/89
CONTAINMENT CHECKED WBK DATE 9/8/86 KBN A.C

1/18/89 9/ Mv/g9

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satifies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES (1) Water flow through

the fan must be adequately addressed after the SCR is closed.

See Open Item #1 in front of binder.

COMMENTS/RECOMMENDATIONS Refer to TAB C. Section 11.0.

R3

PAGE B-2 R3
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BINDER NOWBNEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET 3 OF 29

R -_ R_
BINDER TITLEINDUCTION MOTOR-TYPE RN COMPUTED &4wAbATE A&A. - _ - _ -

INSULATION-INSIDE CONTAINMENT CHECKED Ad DATE &___ __

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate All Documents Which are Applicable):

X Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
01B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 334-1974. Type Test of Continuous Duty Class 1E Motors

NEMA MG1-1967, Motors and Generators

PAGEii
TVA 1qc97 InF.-R-RI
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BINDER NO& NEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET OF2 9

R R
BINDER TITLEINDUCTION MOTOR-TYPE RN COMPUTEDZLT4~s ATE ___

INSULATION-INSIDE CONTAINMENT CHECKED DATE ___ __

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS Refer to Tab C. Sections 1.0 and 3.0.

PAGEI6{
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BINDER NOWBNEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET 5 OF29

R __R

BINDER TITLEINDUCTION MOTOR-TYPE RN COMPUTED,>$tDATE Ace

INSULATION-INSIDE CONTAINMENT CHECKED Ail DATE &I/X

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/NA)? No

Qualif 3.cation
Plant Device Document Reference
Axivane Fan/ Axivane Fan/ Qual Rpt 1,

(1) Equipment Type Motor- Motor Pane 1
Joy Fan/ Joy Fan/ Qual Rpt 1,

(2) Manufacturer Reliance Reliance Page 1

(3) Model Number(s)Motor: Refer to 150/75hR. Qual Rpt 1.
1185/590rpm App E, Pg 3

TAB A 460VAC. 3ph
60Hz, Type
RN Insul.

Fan: NA
Motors:

(4) Serial Number(s) 1XF-882396-Al X-319739-A1-LT Note I Below

1XF-8823 96-A2

(5) Identify Component- Supplement 1. Component-Unique Checklist-
Unique checksheet
attached: Motors

JUSTIFICATION/COMMENTS Note 1 - Serial numbers for plant motors are found

in TAB F. on naze 1 of rPqnpetivP fieldr v frii-ct'inn Qh0W-Q Tha tpqt

motor serial number is from Daze 3. Appendix E to Joy report X-604. Rev. 2

(TAB D. Section D-1).

PAGFU5-
-. A - - -- - - - 3 .EQ -- PA13 .2 Cn7
TVA t 9FR7 (OF-1-Rfi EQP135.27



BINDER NO. WBNEO-MOT-002 PLANT WBN UNIT(S) 1 SHEET 6 OF-29
R 2 R_

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 6/9/86 IC
TYPE RN INSULATION-INSIDE (-aooi

CONTAINMENT CHECKED WBK DATE 7/1/86 H *

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.
If yes, enter requirement in QMDS, if no, provide justification.

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Identify Interface

N/A

N/A

Plant
Requirement?

(Yes/No)

Refer to Note 1 below No

NIAN/A

N/A

N/A

N/A

Reference
Test Report

Qual Rpt 1,
pa. 2

Refer to
Note 2 below

N/A

Other

JUSTIFICATION/ COMMENTS

Note 1: During the LOCA simulation, leads were connected inside
the pressure chamber to terminal studs protruding through in-
sulating and sealing plate. Plant terminations are made inside a
terminal box using materials analyzed in Watts Bar Binder WBNEQ-
SPLC-001, 600 volts and below, Type NMCK Motor Connection Kit.

PAGE 8-6 |2
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BINDER NO. WBNEO-MOT-002 PLANT WBN` UNIT(S) 1 SHEETJ OFj2
R 2 R__

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 6/9/86 _ _

TYPE RN INSULATION-INSIDE ' Y
CONTAINMENT CHECKED WBK DATE 7/l1/86 ^ |

F. INSTALLATION INTERFACES (Continued)

JUSTIFICATION/COMMENTS

Note 2: During LOCA simulation, no attempt was made to prevent
chemical spray and moisture from entering the motor lead conduit
(reference TAB E, Div. 2 Joy/TVA Telecon Confirmation Letter).

|k4'( P ; g- 7



BINDER NOYWBNEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET 8 OF 29
R - R

BINDER TITLE INDUCTION MOTOR-TYPE RN COMPUTED /_L4IImw%/ATE gI-?69 ________

INSULATION-INSIDE CONTAINMENT CHECKED DATE E7X

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environment in accordance with IEEE-323
(yes/no/NA)? (note below)

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

Yes/No/NA

No

Yes

(74), paragraph 6.3.2

Reference

TAB C, Sec 4.1
Qual Rpt 1,
Appendix E. p 2

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

No

No

Yes

Yes

Yes

Yes

(2) Was the same piece of equipment used throughout the
described in item (1) above (yes/no/NA)? Yes

Qual Rpt 1,

pane 5
Qual Rpt 1,
pane 4
TAB C, Sec
4.2.4

Qual Rpt 1,
pages 7-11

Qual Rpt 1,
pages 12-16
Qual Rpt 1,
page 17

Qual Rpt 1,
page 18

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes
(Reference Qual Rpt 1. App A. p 11 ).

JUSTIFICATION/COMMENTS Test eauipment accuracies and calibration data

are not significant in establishing continued operability of the motor.

PAGE? -2
TV 93 O--6 E PA3 2
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BINDER NO WBNEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET 9 OF 29

BINDER TITE_-TRPER
BINDER TITLE INDUCTION MOTOR-TYPE R COMPUTED 4U& ATE 4-,9-8 - R___

INSULATION-INSIDE CONTAINMENT CHECKED I •A E

H. AGIN(

(1)

I

Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference Qual Rpt 1. page 5

JUSTIFICATION/ COMMENTS

(2) Were the following effects considered in the

Aging Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/process)
stress aging

JUSTIFICATION/ COMHENTS

aging progr,

Yes/No/NA

Yes

Yes

Yes

No

Reference
Qual Rpt 1,
page 5
Qual Rpt 1,
page 4
Refer to TAB
C. Sec 4.2.4
Refer to TAB
C. Sec 4.2.4

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA (Reference ).

JUSTIFICATION/COMMENTS There are no known svnergistic effects based

on review of the materials of construction for this motor.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference Qual R&t 1 page 5 ).

JUSTIFICATION/COMMENTS Motor aged in vertical non-rotating

position. Accelerated agin, involved amina motor at a

temperature of 415 0F(2130 C) for 108 hours.

PAGEi '3
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BINDER NO& NEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET 10 OF 29
R -R -

BINDER TITLEINDUCTION MOTOR-TYPE RN COMPUTED ok /DATE _ _-_ _ _

INSULATION-INSIDE CONTAINMENT CHECKED 1A4.Yr DATE f

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: Qual Ryt 2. Pages 3-7. 19. 20 ).

JUSTIFICATION/COMMENTS For a listing of materials in RN

insulation system, see Qual Rpt 1. App F.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference Qual Rpt 1. Dare 5 ).

JUSTIFICATION/COMMENTS

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference Qual Rpt 1. nazes 5 and 6 ).

Parameter

Temperature
Time

Plant Maximum Normal

TAB C. Sec 4.2.1
TAB C. Sec 4.2.1

Test Equivalent -

213 0 C 105 0 C
100 hrs 350.000 hrs

JUSTIFICATION/ COMMENTS

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference ).

JUSTIFICATION/COMMENTS Refer to TAB C. Section 4.2.1

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (-es/no/NA)? NA
(Reference - _)

JUSTIFICATION/COMMENTS Activation energies were used to

establish qualified life and-are referenced-in TAB C. Sec 5.0.

PAGFIC {
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BINDER NO. WBNEQ-MOT-002 PLANT WBN UNIT(S) 1 SHEET 11 OF 29
R 3 R_

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 6/9/86 J ___

TYPE RN INSULATION-INSIDE ?/U/69
CONTAINMENT CHECKED WBK DATE 6/12/86 Aft/

95a/0X

H. AGING (Continued)

(g) If a regression line was used for determining accelerated
aging parameters, are test points or failure modes
identified on the line (Yes/No/NA)? Yes (Reference
Qual Rpt 1. Rage 6 Qual Rpt 2. "Supplement" Page 3).

JUSTIFICATION/COMMENTS

(h) Was the equipment operated during the -thermal aging
(Yes/No/NA)? No (Reference: __

JUSTIFICATION/COMMENTS The effects of temperature rise

during motor operation were accounted for in the

establishment of qualified life for these motors.

Refer to TAB C. Section 5.0 and WAC-324. JR3

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (Yes/No/NA)? XAg (Reference: Oual Rot 1. Pz 4).

JUSTIFICATION/COMMENTS Irradiation was considered

unnecessary because tests conducted on the motor

components show that direct damage to materials is

negligible at levels considered. Refer to TAB C.

Section 4.2.2 for additional information.

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: Qual Rpt 1. Apvendix F

JUSTIFICATION/COMMENTS Refer to TAB C. Section 4.2.2

for additional justification.

(c) Was the basis for radiation aging exposure identified in
the qualification program (Yes/No/NA)? NA
(Reference: -_-_ - _).

JUSTIFICATION/COMMENTS Refer to TAB C. Section 4.2.2

for additional justification.

PAGE B-1 1 R3
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BINDER NO. WBNEO-MOT-002 PLANT WBN UNIT(S) L SHEET 12 OF..z2
R 2 R_-

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 619/86 XLW i
TYPE RN INSULATION-INSIDE 0
CONTAINMENT CHECKED WBK DATE 6_12_86 ___

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? NA (Reference:

Plant normal ambient radiation
dose (rd)

Test exposure dose (rd)

Test exposure dose rate (rd/hr)

Test exposure source type
(e.g., Co-60 gamma) -

JUSTIFICATION/COMMENTS Refer to TAB C. Section 4.2.2

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program Yes (Reference: Oual Rpt 1R2

1. pp. 7 and 8

JUSTIFICATION/COMMENTS

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? NA
(Reference: .)

JUSTIFICATION/COMMENTS Refer to TAB C. Section 4.2.4

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: Qual Rot 2. Page 19

JUSTIFICATION/COMMENTS

1 Qualification program refers to the test report and any supple- |R2
mental documentation including TVA analyses in TAB C of the Binder.

PAGE - 9Z



BINDER NO. WBNEQ-MOT-002 PLANT WBN UNIT(S) I SHEET 13 OFZ29
R 2 R

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 6/9/86 J# /s@;
TYPE RN INSULATION-INSIDE 0J,
CONTAINMENT CHECKED WBK DATE 6/12186 IIL I

H. AGING (Continued)

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? NA (Reference:

)

JUSTIFICATION/COMMENTS Refer to TAB C. Section 4.2.4

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference:

)

Qualified life (Document in QMDS) 40 years with maintenance

program in TAB G.

JUSTIFICATION/COMMENTS Refer to TAB C. Section 5.0

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference:

|R2

JUSTIFICATION/COMMENTS Component replacement intervals are

given in the Joy Axivane Fan Operators Handbook (TAB H) and in

the QMDS (TAB G).

PAGE 5-13 ?z



BINDER NO. WBNEQ-MOT-002 PLANT WBN UNIT(S) 1 SHEET 14 OF 29
R / R_

BINDER TITLE INDUCTION MOTOR-TYPE RN COMPUTED RSR -- DATE 6/9/86 _

INSULATION-INSIDE CONTAINMENT CHECKED WBK DATE 6/9/86 W

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or Radiation
Degradation and Aging (Use Section C of EQC Binder for Detailed Materials
Analysis)

Radiation Activation
Material/Property/Function Threshold References Energy Reference

TAB C
(a) Type RN insulation system - Note 1 1.17 Att. 1

(b) Bearing lubricant 2 x 10- Note 2 N/A
(Chevron SRI-2 grease) |R

(c)

(d) -

(e) -

JUSTIFICATION/COMMENTS_

Note 1: Analysis of test data on insulation components show that direct damage to

to materials is negligible at greater radiation doses than experienced

by TVA motors. Type RH insulation, which is similar to type RN, has

withstood a total radiation dose of 2.2 x 10 8 RADS and maintained its

ability to perform its required function. Refer to TAB C, Section

4.2.2 for additional information.

Note 2: Refer to Digital Material Aging and Radiation Effects Library, Library

Code No. 157-83A and TAB C, Paraqraph 6.0.

P-A~C-& 4Jj j
WBEP - 0131P
06/10/88
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BINDER NOWMNEQ-MOT-OO2 PLANT WBN UNIT(S) 1 SHEET 15 OF 29

BINDER TITLE NDUCTION MOTOR-TYPE RN COMPUTE 4 ATE 6 R - R
INSULATION-INSIDE CONTAINMENT CHECKED 4Ila DDATE 7/g&

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference Qual Rpt 1, pages 5-19).

Identify Acceptance Criteria: Motor/fan assembly must operate during

and after a simulated DBE described on page 16, following accelerated

thermal aging and seismic testing.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference Qual Rpt 1, App. A ).

Identify baseline and functional testing: During DBE testing, several

conditions were monitored and periodically recorded as indicated in

the referenced document. Continued motor operability or a lack

thereof was the sole failure criteria.

JUSTIFICATION/COMMENTS Refer to Tab C, Sections 4.1, 4.3.1, and 10.0,

Qualification Report X-604, Appendix A (TAB D).

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference Qual Rpt 1, pages 13-15).

JUSTIFICATION/COMMENTS In a telecon between Bob Raymond of TVA and

Tom Bissett of Joy on 5-8-86, (TAB E, Div. 2), it was confirmed that

the motor/vaneaxial fan assembly was operated under low speed condi-

tions, 75 hp, 590 rpm, during the DBE simulation. A bypass loop was

provided to allow for recirculation of fan air flow.

PAGE-I. 5
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BINDER NO. WBNEQ-MOT-002 PLANT WBN UNIT(S) 1 SHEET 16 OF 29
R 2 R

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 6/9/86 i ___

TYPE RN INSULATION-INSIDE
CONTAINMENT CHECKEDM WB . DATE 7/2/86 _

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference: Qual.

Rpt. 1. ApDendix E. Page 2

JUSTIFICATION/COMMENTS Baseline testing conditions were

equal to or more severe than normal operating condiditions.

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

Voltage 480 V 45W760-30-13-

Load 40.000 CFM 77K35-83165 R2

Frequency 60 Hz 77K35-83165

Accuracy N/A

Other(s)

JUSTIFICATION/COMMENTS Refer to TAB C. Section 7.0

for discussion of voltage and frequency requirements.

PAGE a /6 *'Z
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BINDER NO. WBNEO-MOT-002 PLANT WBN UNIT(S) 1 SHEET-17 OF 29
R 2 R__

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 6/9/86 .,#/i8-eg
TYPE RN INSULATION-INSIDE +
CONTAINMENT CHECKED WBK DATE 7/2/86 _

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER
(Continued)

�7'JSIJ1�F THI�
ACCIDENT CONDITIONS

(b) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Specific Accident Conditions

(1) 453.13 VAC (2) 458.38 VAC

Refer to Note 1 below

60 Hz

N/A

Reference 1R2

WBPEVAR8602001
Sheets D165 &
D225

TAB C
Section 7.0

JUSTIFICATION/COMMENTS Minimum accident voltages for motors
l-MTR-30-38-A and -39-B (453.13 VAC and 458.38 VAC. respec-
tively) are terminal voltages at T=15 seconds after a phase
B contaiment isolation signal.

Voltage

Load

Frequency

Accuracy

Demonstrated Conditions

460 VAC

Refer to Note 1 below

60 HZ

N/A

Reference JR2

Qual Report 1
Apt. E. Page 3

Qual. Report 1
ApR. E. Page 3

Other(s)

JUSTIFICATION/COMMENTS Note 1: Load consistsc
fans of similar design but of different size. Motors are
sized by the fan manufacturer to ensure proper fan Rerformance.
TVA motors are rated 100 hp. 1800 rpm. The tested motor was a
2-speed motor rated 150/75 hp. 1200/600 rpm.

PAGE6- /7 RZ
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BINDER NO. WBNEO-MOT-002 PLANT WBN UNIT(S) I SHEET 18 OF%29
R 2 R__

BINDER TITLE__INDjP TIOQLM0TOR- COMPUTED RSR DATE 9/5/86 Jd/4g-09
TYPE RN INSULATION-INSIDE
CONTAINMENT CHECKED WBK DATE 9/5/86 V14LB

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-42

(1) Normal Max (2) Abnorma

(a) Temperature (OF) 120 (a) Tel
(0.3 psig)

(b) Pressure (psig) 14.7 psia (b) Pr,

(c) Humidity (%) 80 (c) Hu
2 x 10'

(d) Radiation (rd) MAX (d) Ra,

(3) Process Interfaces: Fan mounted on moto:

x 314" kev. Motor is mounted to f an cas

[R2

1 Max

rmperature (0F) 130
(0.3 psig)

essure (psig) 14.7 Psia

midity (C) 100

diation (rd) --

r shaft using a 3/4"

ino throutg-h 4 thrpadped

stud bolts in the front section of the motor.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 8 hours per excursion and will occur less than

1% of the plant life.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (CF) 127 Accident type LOCA/HELB 1R2
(11.2 psig)

(b) Pressure (psig) 25.6 psia Accident type LOCA

(c) Humidity (7) 100 Accident type LOCA/MSLB 1R2
4.7xlO6 Beta
(refer to
Sect. P)

(d) Radiation (rd) 4x1Q7 Gamma Accident type LOCA
Refer to

(e) Spray Type Comments Accident type LOCA/HELB

JPAGE,9-' Rz
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BINDER NO. WBNEQ-MOT-002 PLANT WBN UNIT(S) 1 SHEETJ19 OFA29
R 2 R 3

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 6/9/86 JDH k-D
TYPE RN INSULATION-INSIDE 1/18/89 ?A'(69
CONTAINMENT CHECKED WBK DATE 6/12/86 KBN Ad

1/18/89 9'r/89

K. REOUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): Actual accident environment is a composite

of several profiles. Refer to TAB C. Section 2.0. for addi-

tional details. Chemical sprav is addressed in TAB C.

Section 4.3.2.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? Yes (Reference: TAB C.

Section 4.2.3 and 4.3.3

(7)- Subject to submergence (Yes/No/NA)? No (Reference:

TAB C. Section 9.0

Identify initiation time and duration of submergence:

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: Environmental DWG. 47E235-42

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

2 x 1 See Section P

(9) Special environmental calculations (temp., rad., etc.)

TvpA RIMS No.

See TAB B. Section A

PAGE B-19 R3
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BINDER NO. WBNEO-MOT-002 PLANT WBN UNIT(S) 1 SHEETQ20 OF 29
R 2 R__

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 9/5/86 6t#i;/R?
TYPE RN INSULATION-INSIDE x
CONTAINMENT CHECKED WBK DATE 9/5/86 '

L. SUMMARY COMPARISON OF TEST CONDITIONS

(1)

TO SPECIFIED CONDITIONS

Comparison of worst-case maximum parameters:

Parameter

Operating Time

Temperature (OF)

-Pressure (psig)

Relative Humidity

Chemical Spray*

Radiation (rd)**

Submergence

Specified

2400 hrs.

327

11.2

(%) 100

.R~e er to
2x10 Beta

7
6x10 Ga

No

Demonstrated

10,145 hrs.
350 peak,
330 for
4 hours

78

100

TAB C. Section

Refer to TAB
C. Sec 4.2.2

No

Reference

Qual Rpt 1,
page 17

Qual Rpt 1,
Des. 14 & 15
Qual Rpt 1
pg. 14. item
Qual Rpt 1,
App. A., pg.

4.3.2

Refer to TAB
C. Sec. 9.0

*Includes spray concentration, flowrate, density, duration, and
pH.

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Envelopes Specified

Parameter (Yes/No/NA) Reference

Temperature Yes L. (1) above

Pressure Yes L. (1) above

Relative Humidity Yes L. (1) above
Refer to TAB C,

Chemical Spray Section 4.3.2

Submergence N/A -

JUSTIFICATION/COMMENTS Additiornal d4iscusin in TAB C.

Section 5.0

|PAGE -20 gz
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BINDER NO. WBNEO-MOT-002 PLANT WBN UNIT(S) 1 SHEET 21 OF-19
R -3 R

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 6/9/86 ______

TYPE RN INSULATION-INSIDE ?M (8q
CONTAINMENT CHECKED WBK DATE 6/12/86$k L _

9/Z3/09

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins per IEEE-323(74)
Margin
Applied Yes/No/NA

Temperature: +15 degrees F 23°F Yes
550%

Pressure: +10% but no more than 10 psig (AP=6baaig) Yes

Radiation: +10% of accident dose ' _No

Refer to
Time: +10% (or 1 hour + operating time WAC-324

per NUREG-0588) (TAB C) Yes

Voltage: ±10% of rated value No

Frequency: t5% of rated value No

Environmental Transient: the initial
transient and the peak temperature Refer to Qual Rpt 1,
applied twice ,gs 13-16 Yes

Vibration: +10% added to acceleration +33% Yes

JUSTIFICATION/COMMENTS For elaboration. refer to following

sections of TAB C:

Temperature Section 4.3.1

Pressure Section 4.3.1

Radiation Section 4.2.2 ,

Time Section 5.0

*Unl av cat;4 ^- 7 0 *A1l do MAD r n '1. e
e -v , X . Q A . -J- *-L v .

Degraded Voltage Correspondence
Frequency Section 7.0

Vibration Section 4.2.4

PAGE B-21 R3
PLUSEQ/247. 12
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BINDER NO.WBNEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET 22 OF 29

R - R __

BINDER TITLE INDUCTION MOTOR-TYPE RN COMPUTED GZ4il.E.1DATE &-E-OX

INSULATION-INSIDE CONTAINMENT CHECKED ,- DATE

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference )-

JUSTIFICATION/COMMENTS Refer to TAB A

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference Qual Rpt 1. Pas. 13-16 )

JUSTIFICATION/ COMMENTS -

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference Qual Rpt 1, Page 17 ).

JUSTIFICATION/ COMMENTS -

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference Qual Rpt 1. D 17 ).

JUSTIFICATION/COMMENTS Per TAB A. TVA equipment required to operate

for a period of 100 days. The equipment tested Performed in post-DBE

environment for 10,145 hours.

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Yes
(Reference )

JUSTIFICATION/COMMENTS Refer to TAB C. Section 4.3.3

PAGE -22
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BINDER NOYWBNEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET 23 OF 29
R - R

BINDER TITLc INDUCTION MOTOR-TYPE RN COMPUTED &L/4. 4ATE 6/_- _ _ _ _

INSULATION-INSIDE CONTAINMENT CHECKED A4A~ DATE

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS Refer to TAB G for maintenance and surveillance

practices generally accented within industry.

I PAGF 23 -

I
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BINDER NOWB!NEQ-M0T -002 PLANT WBN UNIT(S) 1 SHEET 24 OF 29

'rETTT-TO un at TR -, R _

BINDER TITLE1 U'J.uUN NUrAJK-TuEi' IliN

INSULATION- IN SIDE CONTAINMENT

COMPUTEDt.Z.ZOATE K-?> ______ o

CHECKED Ahfi r-DATE A,"(

0. SUMMARY-OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

PAGE B a
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BINDER NO.WBNEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET 25 OF 29

BINDER TITLE INDUCTION MOTOR-TYPE RN COMPUTED I2.DAZ R -78 6

INSULATION-INSIDE CONTAINMENT CHECKED DATE X

O. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

NA

Yes

Yes

--Yes

Yes

Yes

PAGF S5
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BINDER NO. WBNEQ-MOT-002 PLANT WBN UNIT(S) 1 SHEET 26 OFj29
R 2 R__

BINDER TITLE INDUCTION MOTOR- COMPUTED RSR DATE 9/5/86 JWI46_____
TYPE RN INSULATION-INSIDE J
CONTAINMENT CHECKED WBK DATE 9/5/86 g,/gg

O. SUMMARY OF REVIEW (Continued)
Yes/No/NA

(15) Criteria regarding functional testing satisfied? Yes

(a) Does the test plan/report specify an
acceptance criteria for equipment performed? Yes

(b) Was an initial base line test done to
establish required performance characteristics? No

(c) Has the test analyis demonstrated that
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured? Yes

(16) Criteria regarding instrument accuracy satisfied? NA

(17) Test duration margin (1 hour + function time)
satisfied? Yes

(a) Is the minimum specified operating time at
least 1 hour? Yes

(b) If exception to the 1-hour minimum operating
time was taken, was adequate justification
provided? NA

(18) Criteria regarding synergistic effects satisfied? NA

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirements
adequately identified? Yes

P. DISCNUSSO

The acci ent radiation doses shown in Section K, Part (5) are
4.7 x 100 rads Beta and 4 x 107 rads Gamma. The effect of this
Beta radiation is reduced by motor enclosure thickness which is a N
minimum of 9/32 inch (see TAB E, Division 5, RIMS B70 860428 004).
The value is also applicable to this binder since the same 444
frame motors were furnished for both Sequoyah and Watts Bar Nuclear R2 91
Plants. The Beta reduction factor for 1/4 inch steel (see TAB E, N
Division 5, GENNAL3-002) is 0.004, which yields an effective Beta
value of less than 2 x 106, which is insignificant in comparison
to the Gamma level. Beta effect on the motor leads (which go UJ
through 2 1/2 inch conduit of 0.195 nominal wall thickness) is
likewise insignificant; conduit size from vendor drawing in TAB I
and wall thickness from Design Standard DS-E13.1.3. For Section <
0(10)(b) and 0(15)(b) justifications, see TAB C, 4.3.2 and TAB B
J(2) respectively.

I



BINDER NO. WBNEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET 27 OF 29

BINDER TITLE INDUCrION MOTOR-TYPE RN COMPUTED i 2  9DATE £-&AZr
INSULATION-INSIDE CONTAINMENT CHECKED/f 4 DATE A

SUPPLEMENT 1
COMPONENT-UNIQUE CHECKLIST

MOTORS

EQUIPMENT IDENTIFICATION

(1) Is the motor identified in the qualification report identical to the
plant motors which require qualification (yes/no/NA)? No

Acceptable Report
Item Plant Report (Yes/No/NA) Section

(a) Insulation system
materials

(b) Coil construction
(form or random
wound, cast)

(c) Insulation class
(B. F. H)

(d) Lubricant

Manufacturer

Type

(e) Bearing

Manufacturer

Type

Bearing life

lype -J 2Ype Yes

Random Random Yes

H H Yes

Chevron Chevron Yes

SRI-2 SRI-2 Yes

Anti-
friction
156 yr

New Departure
Hyatt Yes

Anti- Yes
friction

Yes

(f) Seals

Manufacturer

Type

Material

Laby- Laby-
rinth rinth

Brass Brass

Yes

Yes

Refer to
TAB C,
Section 3.1

Qual Rpt
2, page 5

Qual Rpt
1, page 1

Refer to
TAB C,
Section 6.0

Refer to
(3)

Refer to
TAB E, Div. 1

Refer to
TAB C,
Section 6.0

PAGEL W
I VA I IJl I ut-i-ti) b1;c )
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BINDER NO. WBNEQ-MOT -002 PLANT WBN UNIT(S) 1 SHEET 28 OF 29
R __ R _

BINDER TITLE INDUCTION MOTOR-TYPE RN COMPUTED ~I I DATE ;-Y-AL _ .-

INSULATION-INSIDE CONTAINMENT CHECKED DATE v

EQUIPMENT IDENTIFICATION (Continued)

Acceptable Report
Item Plant Report (Yes/No/NA) Section

(g) Motor lead
insulation Nomex Nomex Yes TAB C,

Tape Glass Tape Glass Section 3.2
Braid Braid

Comments: The tested motor is representative of a line of motors

identical in design parameters, methods of construction, etc. to

which the plant motors belong. Other parameters such as physical

dimensions, horsepower, etc. may not be identical (refer to Qual.

Rpt 1, pg. 1).

(2) Does the qualification report indicate that the motorette insulation
system is the same as that used on the motors (yes/no/NA)? Yes
(Reference ).

Comments: Refer to Certificate of Similarity dated May 16, 1986

(TAB E, Div. 1).

(3) Has the vendor provided the bearing rating (yes/no/NA)? Yes
(Reference ).

Comments: Bearing rating is detailed in Joy's Motor Bearing Life

Calculation (TAB E, Div. 1). The bearing life or BlO life of the

bearings is specified as 1,367,000 hours (B10 life is equivalent to

L-10 life).

(4) Was the lubricant included in the test program (yes/no/NA)? Yes
(Reference Qual Rpt 1, App C, Pg 2 ).

Comments:

PAGF a -C
TVA 1.S37 (OF-1-Rfl
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WBNEQ-MOT -002 WBN 1 29 29
BINDER NO. PLANT_ UNIT(S) SHEET _ OF

INDUCTION MOTOR-TYPE RN R _.R __

BINDER TITLE COMPUTED 2.24~qATE k __-9 __-__

INSULATION-INSIDE CONTAINMENT CHECKED 4/~~ DATEId /

CHECKED7 ,g DAE2M

EQUIPMENT IDENTIFICATION (Continued)

(5) Were the seals included in the test program (yes/no/NA)? Yes
(Reference Qual Rpt 2. Pz 18 ).

Comments:

PAGE B'^
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PRINT DATE: 01/11/89
EINOER NO. WBNEQ-MOT -003
MANUFACTURER : RELIANCE
PAGE 1 OF 3

W A T T S a A 2 ' U C L E A R P L A N T
TAR A - EQUIPt4ENT IDENTIFICATION MATRIX

-------- LOCATION---------

HIZ-SUMER -------------- -- II-VI EIQMNO - --- H ELEV(1Ž BL5!AD
OLGICtIQU------------------------------ QL-U~ d.- CQUIRE;I -------

Ai
(2)

WBN-1-MTR -030-0140
ABGTS FAN MOTOR

WBN-2-MTR -030-0157
ABGTS FAN MOTOR

YBN-1-HTR -030-0175 -A
RHR PUMP ROOM COOLER MOTOR

YBN-1-MTR -030-0176 -8
RHR PUMP ROOM COOLER MOTOR

-A 1-MTR -030-0146 -A
1YF-832305

-B 2-MTR -030-0157 -3
1 YF3d2365

1-MTR -030-0175 -A
1YF-833397

1-MTR -030-0176 -B
1YF-833397

737' A05
76K3 5-?83e146-1

737' A09
7bK35-083246-1

67 * All
84K5-33455G-1

676' A103
84K5-8345530-1

A 10OD

A 1000

A 1 DOD

A 1000

L MOTOR IS REQUIRED TO DRIVE
COOLER TO INSURE ADEQUATE
COOLING AND CONTINUED
OPERATION OF THE A3GTS.

L MOTOR IS REQUIRED TO DRIVE
COOLER TO INSURE ADEOUATE
COOLING AND CONTINUED
OPERATION OF THE ABGTS.

L MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS THE SAFETY-
RELATED RHR PUMP MOTORS.

L MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS THE SAFETY-
RELATED RHR PUMP MOTORS.

Y8N-1-HTR -030-0177 -A
CTN SPR PUMP RM COOLER MOTOR

1-MTR -030-0177I -A
2YF-333397

676' A09
R4 K5-a34350-1

A 100t L H3TOR IS RECUIRED TO DRIVE
COOLER THAT COOLS THE SAFETY-
RELATED CONTAINMENT SPRAY
PUMP MOTORS.

PtEPARER/DAT

CHECK ED/jATEPage A-1 R2

R2Z-- R2--- R----

E-D -F,-AckJ.v 1ZQZ8 6  -----

N.M. Burstein 9t20-86 -
V/119

DELE2-iiH fyv-N 45ifH1_fvyTIxQy -------



PRINT DATE: 01/11/89

W A T T S e A R N U C L E A P ? L A N T
TAB A - EQUIPMENT IiENTIFICATIOt MIATRIX

--------LOCATION---------
_QQUUI....YI.£...Q..Q------ 6I ib- ELEYI11 ELM2

uElcalEGX-I------------------------------- QHUTLT ---- EQUIRl-------

HINDER NO. : WBNEQ-MOT -003
MANUFACTURER : RELIANCE
PAGE 2 OF 3

CAI QPgRII
(2)

WBN-1-MTR -030-0178 -a 1-MTR -030-0178 -a
CTN SPR PUMP RH COOLER MOTOR 2YF-883397

W8N-1-N4TR -030-0179 -B
SIS PUMP ROOM COOLER MOTOR

1-MTR -030-0179 -a
1YF-333397

676' A03
34K5-S34550-1

692' AI2
84 K5- 534 550-1

A 10D

A 1000

L MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS THE SAFETY-
RELATED CONTAINMENT SPRAY
PUMP MOTORS.

L MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS THE SAFETY-
RELATED SIS PUMP MOTORS.

wvN-1-HTR -030-0180 -A 1-mTR -030-0180 -A
SIS PUMP ROOM COOLER MOTOR 1YF-383397

592' A13
a; K5-834550-1

A 100D L MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS THE SAFETY-
RELATED SIS PUMP MOTORS.

WBN-1-MTR -030-0182 -8
CEN CHG PUMP RH COOLER MOTOR

1-mTR -030-0182 -a
3YF-S83397

WBN-1-14TR -030-0183 -A 1-MTR -030-0133 -A
CEN :HG PUMP RH C9OL-R MOTOR 3YF-833397

692' A1i
84K5-834530-1

69-' A'
,34 5-83453 0-1

A 100D
A 1MO
A 1MO
A iHO
A iMO

A 1000
A i1o
A 1MO
A iMo
A lMO

L
AF/ A
CV/A
RH/A
A8

L
AF/A
CVI A
RH/A
AS

MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS THE SAFETY-
RELATED CENT. CHG. PUMP MOTORS

MOTOR Is REQUIRED TO DRIVE
COOLER THAT COOLS THE SAFETY-
RELATED CENT. CHG. PUMP MOTORS

R g R____ R

pR-pAR.iR/DATED. F. Ackerly 9/20/86 2p

CHECKFD/DATE N. M. Bursteih 9/20/86 I- - - - - -- - - - - - - - - - - - - - - -

Page A-2 R2
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PRINT DATE: 01/11/89

W A T T S e A R N U C L E A R P L A H T
TAB A - EWUIPMEtJT IDENTI'ICATION IATRIX

--------- LOCATION---------
9911 NMER B---- --------- UU11-MEiCA-th ----- N.AZUTi ELEY1A1 /RUAD CAl gego"C.etIQ----------------------------- MELAUM'I--- CQUIBACI - -- ((2)

BINDER NO. : W5SJEO-MOT -003
MANUFACTURER : RELIANCE
PAGE 3 OF 3

I T UNCTI----------------

WBN-3-HTR -065-0023
EGTS FAN MOTOR

I8BN-0-MTR -065-0042
EGTS FAN MOTOR

-A O-HTR -065-0023 -A
1YF-832366

-B O-HTR -065-0042 -a
1YF- 83 23 66

757' A16
76K3 5-083246-1

757' A16
76K35-033246-1

A 1000

A 100D

L MOTOR DRIVES FAN WHICH MUST
RUN FOR THE EGTS TO PERFORM
ITS SAFETY-RELATEO FUNCTION.

L MOTOR DRIVES FAN WHICH MUST
RUN FOR THE EGTS TO PERFORM
ITS SAFETY-RELATEO FUNCTION.

PREPARER/DATE_ D. F. Ackerly 9/20/86

Page A-3 R2 CHECK-O/3ATE N M. Bursteini 9/20/86

R 2?- 2 - R

-- - -- -- - -- .



BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 1 OF 1
R R

BINDER TITLE RELIANCE-RANDOM COMPUTED 1R2 7MZk DATE Z-Z-? -
WOUND MOTORS- OUTSIDE CONTAIN- E D /
MENT CHECKED |LR2 <KDATE Tfg

TAB A

NOTES

1. Elevations shown are Actual elevations for equipment located in
the Reactor Building and Floor elevations for equipment located
outside the Reactor Building. Actual elevations for all equip-
ment are documented in TAB F.

2. See Page B-1 for source of Category and Operating Time assign-
ments.

PAGE A-4 R2



BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 1 OF 28
R 2 R 3

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86 JDH
WOUND MOTORS- OUTSIDE CONTAIN- 2-23-89 //31//1

MENT CHECKED NMB DATE 9/20/86 KBN
. ~~~3 - ?- g q / 9

/

A. DOCUMENTATION (See Note)

Equipment Description Continuous Duty 460 volt motors

Vendor/Manufacturer Reliance Electric Company

Equipment Model No.(s) Totally enclosed fan-cooled random wound

motors on shop orders 1YF- . 2YF-. and

3YF-883397, 1YF-882365. and 1YF-882366.

QUALIFICATION REPORTS (See Note)

(1) Title/Number/Revision Summary Report RIMS EEB 820602304
Nuclear Power Motor Svstem/NUC-9/July 1.
1978 including Supplement R2 dated July 15.DATE July 15, 1981
1981 (TAB D-1)

(2) Title/Number/Revision Oualification Report/RIMS B43 850919 500

Endi of TALf Tzct-/MTTjr_9 Pw 9 ({TAR n-.' nAs1 wkh i n 1 iA

(3)

ws; wsoww-t ' al U. I J . L. uL LU * .L70

Title/Number/Revision Limitoraue PWR Valve RIMS MED 830510 219
Operator Test Report No. 600456 (excerpt
TAB D-3) DATE Dec. 1975

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(4) TVA Radiation Calculation WBNNAL3-025, RO (B45 860401 235)

(5) TVA Radiation Calculation WBNNAL3-031, RI (B45 880826 235)

(6) System 30 Cat. & Op. Times WBNOSG4-008, R14 (B26 900110 206)

(7) System 65 Cat. & Op. Times WBNOSG4-015, R8 (B45 870209 428)

(8) TVA degraded Voltage Calc WBP-EVAR 8602001, RO (B43 860227 901)

PAGE B-1 R3
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET la OF 28
R R

BINDER TL
WOUND MOW
MENT

ITLE RELIANCE-RANDOM COMPUTED JR2 -O/ DATEZ-23-69
[ORS- OUTSIDE CONTAIN- DATEKED____ ___DATE______

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(9) WBN Environmental Drawing 47E235-48 R3

(10) WBN Environmental Drawing 47E235-74 Rl

(11) WBN Environmental Drawing 47E235-78 R3

(12) WBN Environmental Drawing 47E235-79 R1

(13) WBN Environmental Drawing 47E235-81 R1

(14) TVA Condensation Calc GENNAL6-002 R2 (B45 860812 236)

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

I

PAGE B-1A R2
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BINDER NO. WBNEO-MOT-003 PLANT WBN UNIT(S) 1 SHEET 2 OFZ2
R 2 R__

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86 .__

WOUND MOTORS- OUTSIDE CONTAIN- Z-2347
MENT CHECKED NMB DATE 9/20/86 _ _

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES Refer to open items

listed in the front of this binder.

1. Technical information from Reliance is outstanding.

2. "T" drains must be repositioned.

3. Installation of larger terminal boxes.

4. Vendor drawings to reflect replacement parts installed. I RZ
I RX

COMMENTS/RECOMMENDATIONS
Se TA C. S- in I ummv. |R2

PAGE B-2 R2

I - -

See TAB C. Section 9.0. Su~mmnvrv



BINDER NO. WBNEQ-MOT-0O3 PLANT WBN UNIT(S) 1 SHEET 3 OF 28

BINDER TITLE RELIANCE-RANDOM WOUND COMPUTEDacL DATE 9___ _ _

MOTORS-OUTSTDE__CONTAINMENT CHECKED DATE _

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
O1B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/ COMMENTS

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1974 Qualifying Class 1E Equipment for Nuclear Power

Generating Stations

IEEE 334-1974 Type Test of Continuous Duty 1E Motors

NEMA MG-1 Motors and Generators

IEEE 117-1974 Evaluation of Insulatina Materials for RandomrWound

AC Electrical Machinery.

PAGE .I
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 4 OF 28
1 4~R R ~

BINDER TITLE RELIANCE-RANDOM WOUND COMPUTED DATE _ _-

MOTORS-OUTSIDE CONTAINMENT CHECKED DATE _

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.1 for additional

details.

PAGE-.:0A-
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 5 OF Z8
R 2 R_

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86--r __

WOUND MOTORS- OUTSIDE CONTAIN- q-/9-e9
MENT CHECKED NMB DATE 9/20/86 L

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification documentation
identical to the plant equipment which requires qualification
(Yes/No/NA)? No

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

Plant Device

Induction
Motors

Reliance

RH Insulation
Svstems

Other data

in TAB A

(4) Serial Number(s)

Qualification
Document

Induction
Motors

Reliance

3 hR
575 VAC,
3 Rh. 60 Hz
1800 rpm-
no load
RH Insulation
System

lYF-882616-Al

Reference

NUC-22,
Section IV,
TAB D-2

NUC-22,
Section I,
TAB D-2
NUC-22,
Section III,
TAB D-2

R2

IR2

TAB D-2,
NUC-22,
Section III

(5) Identify Component-
Unique checksheet
attached:

JUSTIFICATION/COMMENTS

Motors - Supplement 1

Refer to TAB C. Section 2.0. Similarity.

NOTE 1 - Motor serial numbers may be referred to as either model

or serial numbers on the field verification data sheets

in TAB F.

PAGE B-5 R2
PLUSEQ/99. 19



BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 6 OF 28
R -2 R

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86 _d _ _
WOUND MOTORS- OUTSIDE CONTAIN- Z-Z-83q
MENT CHECKED NMB DATE 9/20/86•j K

3111g5

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.) R2
If yes, enter requirement in QMDS, if no, provide justification.

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

NA

NA

NA

NA

NA

NA

NA

NA

Plant
Requirement?

(Yes/No)

NA

NA

NA

NA

Reference
Test Report

NA

NA

JUSTIFICATION/COMMENTS See TAB C. Section 6.0. Interfaces

PAGE B-6 R2
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 7 OF 28
R -_ R-

BINDER TITLE RELIANCE-RANDOM WOUND COMPUTED DATE _

MOTORS-OUTSIDE CONTAINMENT CHECKED DATE _ _ _

G. TEST SEQUENCE

Was the test sequence established to simulate the
accident environment in accordance with IEEE-323
(yes/no/NA)? (note below)

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

Yes/No/NA

No

Yes

(74), paragraph 6.3.2

Reference

See comments
NUC-22,IV.A
(p 3)TAB D-2

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

Yes

Yes

NA

NA

Yes

(2) Was the same piece of equipment used throughout the
described in item (1) above (yes/no/NA)? Yes

NUC-22 ,V.B.I
(p 3)TAB D-2
NUC-22 ,V. E
(p 5)TAB D-2
NUC-22 ,IV. B.3
(P 3)TAB D-2
NUC-22, IV. C&F
(pp 4&6)
TAB D-2

See comments

See comments

NUC-22 ,IV.H
(D 6)TAB D-2

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes*
(Reference TAB D-2. NUC-22. Section IV.C & E ).

JUSTIFICATION/COMMENTS G.l.a-Though not documented, inspection for
damage is inherent in baseline performance tests. G.l.e&f-In the loca-
tions indicated in TAB A. significant transients do not occur. and the
effects of the DBE result in only moderate increases in the temnern-
ture. humidity, and in some cases, a marked increase in radiation.
This represents an extension of conditions existing during normal and
abnormal operating conditions which are addressed bv the thermal/
radiation aging phase of the test series. (See TAB C. Section 3.3).

Mr/4Jo

U

)
S.

(1) Test Sequence:

*Although some of the test equipment used in the series of seismic tests may
have been out of calibration, this has no bearing on the fact that the motor
satisfactorily performed at rated conditions following testing intended to

; .In O#rth f ~ f- f . -

IVA 195J7 (UE-3-86) vn In < w c 2

X-1
A-



BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 8 OF 28

BINDER TITLE RELIANCE-RANDOM WOUND COMPUTED DATE 2 aC / R o

MOTORS-OUTSIDE CONTAINMENT CHECKED DATE _

H. AGING

(1) Was aging considered in the qualif iation program
(Yes/no/NA)? Yes (Reference TAB D-2, NUC-22,

Section IV.B ).

JUST IFICATION/ COMMENTS

(2) Were the following effects considered in the

Aging Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/process)
stress aging

JUSTIFICATION/COMMENTS

aging program:

Yes/No/NA Reference
Refer to

Yes H.4.a
Refer to

Yes H.5.a
Refer to

Yes H.6.a-
Refer to

Yes H.7.a

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA (Reference ).

JUSTIFICATION/COMMENTS A review of the materials used in these

motors indicates that there are no known synergistic effects.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference TAB D-2, NUC-22. p 3.

Section IV.B, p 3 and Appendix 3.)

JUSTIFICATION/COMMENTS Stator winding and leads were aged

88 days at 255%C (491'F).

PArc-'

.1

TVA I19537 (OE-3-Hb) tCk1Ltr . Cal



BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 9 OF 28
%LJLR -_ R ~

BINDER TITLE RELIANCE-RANDOM WOUND COMPUTED DATE _

MOTORS-OUTSIDE CONTAINMENT CHECKED DATE _ _ _

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference TAB D-1, NUC-9, P 19, Section VI ).

JUSTIFICATION/COMMENTS Components susceptible to thermal

degradation are the insulation and lubricants. Lubricant is

routinely replaced in accordance with the QMDS (TAB G) and.

therefore, not subject to long-term thermal degradation.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference TAB D-2. NUC-22, Section

IV.B.1, & APP 3. D 2).

JUSTIFICATION/COMMENTS In accordance with IEEE 334-1974,

Section 9.0. a regression line develo ed in NUC-9 was used

to obtain equivalent agine time and temperature.

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference TAB D-2-NUC-22, Section IV.B

and Ann 3)

Parameter Plant
Refer

Temperature Secti
Time 40

JUSTIFICATION/COMMENTS

Maximum Normal
to TAB C,

on 8.1
) earsq

Refer to TAB C

Test

255%C
88 days

ISp-e vi on

Equivalent

155`C
44 years

8.1.

PACE: -q

IVA I Ub5 /(Uh-3-86) Tn D1la h2r, 1

-i-

. -

Q%4 Z Z- U -1 0 -;.j J



BINDER NO. WBNEO-MOT-003 PLANT WBN UNIT(S) I SHEET 10 OF 28

BINDER TITLE RELIANCE-RANDOM WOUND COMPUTEDT DATE R

MOTORS-OUTSIDE CONTAINMENT CHECKED DATE v_ _

H. AGING (Continued)

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference TAB D-2, NUC-22,Section IV.B

and App. 3 ).

JUSTIFICATION/COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? NA
(Reference __

JUSTIFICATION/COMMENTS Accelerated agina parameters

developed in accordance with Section 9 of IEEE 334-1974

using a sYstem regression line.

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? Yes (Reference TAB D-1, NUC-9, Supp.

JUSTIFICATION/COMMENTS

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? Yes (Reference TAB D-2 NUC-22. p 6

Section IV. F&G. ).

JUSTIFICATION/COMMENTS The accelerated thermal aging Process

of the complete stator assembly and the motor leads accounts

for the thermal stresses which would occur from prolonged

normal operation. Following this Process, the assembled motor,

complete with the aged stator assembly and leads, was operated

in a series of performance tests.

PAGE&,E6-/0

FfP9' I SiI VA I :0jI/ tut-5-Ubb

-------

-1. - - -



BINDER NO. WBNEO-MOT-003 PLANT WBN UNIT(S) 1 SHEET 11 OF 28
R .2 R-

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86 ___

WOUND MOTORS- OUTSIDE CONTAIN- 223 -?9
MENT CHECKED NMB DATE 9/20/86, d__

3/i t1

H. AGING (Continued)

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (Yes/No/NA)? Yes (Reference: TAB D-2. NUC-22,
p 5 Section IV.E )

JUSTIFICATION/COMMENTS Complete motor assembly.

including bearings and lubricant, was exposed to a total

8
integrated dose of 2.2 x 10 rads. gamma.

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: TAB D-1. NUC-9, p 8. Section III. and
TAB D-2. NUC-22. Appendix I. v 1 ).

JUSTIFICATION/COMMENTS Organic materials of the Reliance

RH system. Spec. 4824-GZ. and bearing lubricants are

identified by Reliance specification number in Section

III of the NUC-9 report.

(c) Was the basis for radiation aging exposure identified in
the qualification program (Yes/No/NA)? Yes
(Reference: TAB D-1. NUC-9. Section I.B (pp 1 & 2)

JUSTIFICATION/COMMENTS Radiation test dose was selected

to envelop applications occurring throughout a

significant radiation range.

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference:
TAB D-2. NUC-22. App. 5

Plant normal ambient radiation 6
dose (rd) 3.6xlO6 R2

Test exposure dose (rd) 2.2x 8

PAGE B-1 1 R2



BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 12 OF 28
R 2 R_

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86 7VW
WOUND MOTORS- OUTSIDE CONTAIN- Z-L5 -gq

0 MENT CHECKED NMB DATE 9/20/86 it

H. AGING (Continued)
220.5 hrs at .55 MRad/hr 1R2

20 hrs at .05 MRad/hr
Test exposure dose rate (rd/hr) 85.7 hrs at 1.14 MRad/hr

Test exposure source type
(e.g., Co-60 gamma) Co-60. gamma

JUSTIFICATION/COMMENTS Co-60 gamma source confirmed in

telecon on August 29. 1986. between Don Ackerlv of TVA

and Gary Wheeler of Reliance Electric.

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program Yes (Reference: _R2

TAB D-2. NUC-22. p 3. Section IV.B.3

JUSTIFICATION/COMMENTS Mechanically aged per Section 9

of IEEE 334-1975 for one hour at 60 cycle per second

vibration, with a deflection of 8 mils Pk-ok.

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: TAB D-2. NUC-22. , 3. Section IV.B.3

JUSTIFICATION/COMMENTS

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: TAB D-2. NUC-22. R 3.
Section IV.B.3: 2 4. Section IV.C.4: and p 6. Section IV.F).

JUSTIFICATION/COMMENTS Motor operated under load during
multiple frequency seismic tests which followed thermal,
radiation, and vibration aging. Motor also operated
under no-load conditions during vibration aging
addressed in TAB B. Section H. Item 6.

1 Qualification program refers to the test report and any supple- R2
mental documentation including TVA analyses in TAB C of the Binder.|

PAGE B-12 R2



BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 13 OF 28
R 2 R_

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86 I'P -
WOUND MOTORS- OUTSIDE CONTAIN- Z- 3-?9
MENT CHECKED NMB DATE 9/20/86 XA K

H. AGING (Continued)

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference:
Refer to references in 7a

JUSTIFICATION/COMMENTS Motor operated under rated

conditions during both series of seismic tests. This

results in stresses much greater than those encountered

through normal operation.

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: TAB D-2, NUC-22. p 7. Section V

Qualified life (Document in QMDS) 40+ years

JUSTIFICATION/COMMENTS NUC-22 documents a qualified life of

40 years plus 10% margin. i.e.. 44 years at a total temperature

of 1550C.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: TAB D-1. NUC-9. 2 17. Section V.2&3

JUSTIFICATION/COMMENTS No replaceable items were identified

in the insulation system. The bearings and lubricants are

routine maintenance items, the replacement of which is

addressed in the Qualification Maintenance Data Sheets in

TAB G. Basically, lubrication schedules. bearing replacement

intervals and electrical and mechanical surveillance recommen-

dations are detailed.

PAGE B-13 R2



BINDER NO. WBNEQ-MOT-003

BINDER TITLE RELIANCE-RANDOM WOUND

MOTORS-OUTSIDE CONTAINMENT

4BN UNIT(S) 1 SHEET 14 OF 28
*R I R

COMPUTED DFA DATE 9/20/86 4 ______

CHECKED NMB DATE 9/20/86 _

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or Radiation
Degradation and Aging (Use Section C of EQC Binder for Detailed Materials
Analysis)

Radiation Activation
Material/Property/Function Threshold References Energy Referenc

(a) DuPont 10/Electrical/
Insulation

(b) Chevron/Mechanical/
Lubricant SRI No. 2

2.2xlO1

8
2x1O rad

Note 1 1.02 eV

Note 2 Note 4

(c)

(d)

(e)

JUSTIFICATION/COMMENTS

Note I: The Reliance RH/DuPont 1O insulation system withstood a total dose of

2.2xl0-1RADS and maintained its ability to perform its required function

as documented in Reliance Report NUC-22, TAB D-2.

Note 2: Refer to Digital Material Aging and Radiation Effects Library

Code No. 157-83A and TAB C, Section 4.2.

Note 3: Refer to material Aging Calculation WAD-34. Refer to TAB D-4.

Note 4: Consideration of long-term thermal degradation of the grease is not

required because it is not considered to be a substance with an infinite

life. A surveillance and maintenance program is established in the

QMDS in TAB G to ensure proper operation.

PAGEJ8j ql I
WBEP - 0132P
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TAB C

Note 3
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 15 OF-28
R 2 R

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/26 861L ___

WOUND MOTORS- OUTSIDE CONTAIN- /AJ
MENT CHECKED NMB DATE 9/26/86 Adz/

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the
limiting values of performance characteristics which would
constitute failure if not met (Yes/No/NA)? Yes
(Reference: TAB D-2. NUC-22. p 6. Section IV.G

Identify Acceptance Criteria: Following accelerated aging

and seismic testing intended to simulate the effects of all

service conditions. the motor must continue to operate at

its rated load.

(2) Performance Characteristics: Does the report/analysis provide
the performance characteristics for the equipment which should
be verified before, after, and periodically during the test to
judge equipment performance (Yes/No/NA)? Yes
(Reference: TAB D-2. NUC-22. Apt. 2

Identify baseline and functional testing: No load, locked

rotor. and dielectric tests done to baseline motor performance

parameters. After all environmental aging and testing.

baseline tests were repeated and full load tests were also

performed.

JUSTIFICATION/COMMENTS Motor test results were essentially
identical with no indication of diminished capability.

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (Yes/No/NA)? Yes
(Reference: TAB D-2. Nuc-22. Rz 6. Sect. IV.G

JUSTIFICATION/COMMENTS The motor functioned under rated
electrical and mechanical conditions during and following 1R2
a simulation of the service conditions. The effects of the
DBE result in only moderate increases in the temperature.
humidity and. in some cases. a marked increase in radiation.
This can be represented as an extension of conditions
existing during normal and abnormal operating conditions
which is addressed by the thermal/radiation aging phase of
the test series.

PAGE B-15 R2
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BINDER NO. WBNEQ-MOT-003 PLANT WBN - UNIT(S) 1 SHEET 16 OF-2
R 2 R

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86JD
WOUND MOTORS- OUTSIDE CONTAIN- -
MENT CHECKED NMB DATE 9/20/86 e&

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER AXLf1T-FNT PnNDTTT:NW
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:
TAB D-1 NUC-2. Section I

JUSTIFICATION/COMMENTS Baseline tests performed are

industry-standard tests used to determine performance

characteristics durinz normal-oaeratinx conditions

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

Voltage NA

Load NA

Frequency NA

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS Refer to TAB C. Section 5.0

for discussion of voltaire and frgangtniry romi11ramont-a

(b) ramu t Specific Accident Conditions Reference

Voltage NA

Load NA

Frequency NA

Accuracy 'NA-

Other(s)

JUSTIFICATION/COMMENTS Refer to TAB C. Section 5.0 for
discussion of voltage and-frequency requirements.

R2

R2

PAGE B-16 R2
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) I SHEET 16a OF28-
R R

BINDER TITLE RELIANCE-RANDOM COMPUTED IR2 ZP/h DATE Z-27-&q --

WOUND MOTORS- OUTSIDE CONTAIN-
MENT CHECKED |R2k/ 4 DATE

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(c) Parameter Demonstrated Conditions

Voltage NA

Load NA

Frequency NA

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS Refer to TAB C. Section 5

discussion of voltage and frequencv requirements.

Reference

5.0 for

PAGE B-16A R2



BINDER NO. WBNEO-MOT-003 PLANT WBN UNIT(S) 1 SHEET 17 OF 28
R 3 R__

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20/86 9
WOUND MOTORS- OUTSIDE CONTAIN-
MENT CHECKED NMB DATE 9/20/86 W _

1//3/17

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. Worst Case Summary of the Next
5 Sheets

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: I

104

ATM-

80

3.6x1O

Non e

(2) Abnormal Max

(a) Temperature (IF)

- (b) Pressure (psig)

- (c) Humidity (%)

6
(d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 8 hrs. per excursion totaling less than 1% of

plant life and a total of 1600 hours during life of plant.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

110 for
(a) Temperature (OF) 30 days Accident type LOCA

(b) Pressure (psig) NA Accident type HELB/LOCA

(c) Humidity (x) NA Accident type HELB/LOCA

8
(d) Radiation (rd) lxlO Accident type LOCA

(e) Spray Type NA Accident type NA

PAGE B-17 R3
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BINDER NO. WBNEO-MOT-003 PLANT WBN UNIT(S) 1 SHEET 17a OF 28
R 2 R 3

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/26/86 JDHD
WOUND MOTORS- OUTSIDE CONTAIN- 2/23/89 I/ISII-
MENT CHECKED NMB DATE 9/26/86 KRN v

3/9/89 '/3i//41)

K. REOUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-48

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: I

104

ATM-

80

8.8x10

None

(2) Abnormal Max

- (a) Temperature (OF)

- - (b) Pressure (psig)

- (c) Humidity (%)

5
L (d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 8 hrs. per excursion totaling less than 1% of

plant life and a total of 1600 hours during life of plant.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

110 for
(a) Temperature (OF) 30 days Accident type LOCA

(b) Pressure (psig) NA Accident type LOCA

(c) Humidity (%) NA Accident type LOCA

8
(d) Radiation (rd) lxlO Accident type LOCA

(e) Spray Type NA Accident type NA

Affected Motors: 1-MTR-30-146-A, RM A5
2-MTR-30-157-B, RM A9

Motors listed are required to operate only during conditions
resulting from a LOCA.

PAGE B-18 R3
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BINDER NO. WBNEO-MOT-003 PLANT WBN UNIT(S) 1 SHEET 17b OF 28
R 2 R 3

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86 JDH
WOUND MOTORS- OUTSIDE CONTAIN- 2/23/89 /3Z/9i
MENT CHECKED NNMB DATE 9/20/86 KBN i.&2

3/9/89 '/90

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

47E235-74

(2) Abnormal Max

104 (a) Temperature (0F)

ATM- (b) Pressure (psig)

80 (c) Humidity (%)

5
4.3x10 (d) Radiation (rd)

None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 8 hrs. per excursion totaling less than 1% of

plant life and a total of 1600 hours during life of plant.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

110 for
(a) Temperature (OF) 30 days Accident type LOCA 1R3

(b) Pressure (psig) NA Accident type LOCA JR3

(c) Humidity (I) NA Accident type LOCA

7
(d) Radiation (rd) 1x1O Accident type LOCA

(e) Spray Type NA Accident type NA

Affected Motors: 1-MTR-30-175-A, Rm All
1-MTR-30-176-B, Rm A10

Motors listed are required to operate only during conditions
resulting from a LOCA.

|R3

|R3
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K. REOUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature (IF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: ]

104

ATM

80

1.8x10

None

47E235-78

(2) Abnormal Max

- (a) Temperature (0F)

- (b) Pressure (psig)

- (c) Humidity (.)

3
- (d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 8 hrs per excursion totaling less than 1% of

Dlant life and a total of 1600 hours during life of Dlant.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

110 for
(a) Temperature (OF) 30 days Accident type LOCA JR3

(b) Pressure (psig) NA Accident type LOCA l
R3

(c) Humidity (%) NA Accident type LOCA

6
(d) Radiation (rd) 1.4xlO ** Accident type LOCA

(e) Spray Type NA Accident type NA JR3

Affected Motors: O-MTR-65-23-A, Rm A16
O-MTR-65-42-B, Rm A16

Motors listed are required to operate only during conditions JR3
resulting from a LOCA.

**WBNNAL3-031

PAGE B-20 R3
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K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-79

BINDER NO. WBNEO-MOT-003 PLANT WBN UNIT(S) 1 SHEET 17d OF 28
R 2 R 3

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86 JDH -
WOUND MOTORS- OUTSIDE CONTAIN- 2/2/,989 /1/4
MENT CHECKED NMB DATE 9/20/86 KBN"'

- -1 ~/ 9/8R9 '131147

(1) Normal Max

(a) Temperature (OF) 104

(b) Pressure (psig) ATM

(c) Humidity (%) 80

(d) Radiation (rd) 3.6xlO

(3) Process Interfaces: None

Z) Abnormal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 8 hrs, per excursion totaling less than 1% of

plant life and a total of 1600 hours during life of plant.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

110 for
(a) Temperature (OF) 30 days Accident type LOCA

(b) Pressure (psig) NA Accident type LOCA/HELB _

(c) Humidity (%) NA Accident type LOCA/HELB |
7

(d) Radiation (rd) lxlO Accident type LOCA

(e) Spray Type NA Accident type NA l

IR3

R3

|R3

Affected Motors: *1-MTR-30-179-B, Rm A12
*1-MTR-30-180-A, Rm A13
**l-MTR-30-182-B, Rm A10
**l-MTR-30-183-A, Rm A9

*Motor is required to operate only during conditions resulting from a LOCA.
**Motor required to operate during a LOCA or HELB condition.

R3
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K. REOUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. -

(1) Normal Max

(a) Temperature (CF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

47E235-81

(2) Abnormal Max

104 (a) Temperature (°F)

ATM- (b) Pressure (psig)

80 (c) Humidity (%)
4

3.5xlO (d) Radiation (rd)

None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 8 hrs. per excursion totaling less than 1% of

Plant life and a total of 1600 hours during life of plant,

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

110 for
(a) Temperature (OF) 30 days Accident type LOCA IR3

(b) Pressure (psig) NA Accident type LOCA
R3

(c) Humidity (%) NA Accident type LOCA

7
(d) Radiation (rd) lxlO Accident type LOCA

(e) Spray Type NA Accident type NA JR3

Affected Motors: 1-MTR-30-177-A, Rm A9
1-MTR-30-178-B, Rm A8

Motors listed are required to operate only during conditions |R3
resulting from a LOCA. I
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 18 OF 28
R 2 R_

BINDER TITLE RELIANCE-RANDOM COMPUTEDfDEA DATE 9/20 86 .7i
WOUND MOTORS- OUTSIDE CONTAIN-
MENT CHECKED NMB DATE 9/20/86j' L

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.):

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? No (Reference:

TAB C. Section 7.0. Submergence and moisture intrusion

(7) Subject to submergence (Yes/No/NA)? No (Reference:

Flooding in Auxiliary Building - B45 860110 218 and TAB C.

Section 7.0. Submergence and moisture intrusion.

Identify initiation time and duration of submergence:

No motors of this binder are subject to submergence.

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? NA R2
(Reference: Section P-Note 1

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

(9) Special environmental calculations (temp., rad., etc.)

Zpe RIMS No. R2

WBNNAL3-031 See TAB B. Section A
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BINDER NO. WBNEO-MOT-003 PLANT WBN UNIT(S) I SHEET 19 OF-28
R 2 R _

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/20 86 7Vk
WOUND MOTORS- OUTSIDE CONTAIN- 2-7a-2?
MENT CHECKED NMB DATE 9/20/86 AdbL

73iSry

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

Comparison of worst-case maximum parameters:

Parameter Specified Demonstra

40 years +
Operating Time 100 days 44 years

Temperature (°F) 135°C 155°C

Pressure (psig) ATM ATM

Relative Humidity (%) 100 100

Chemical Spray* NA NA

8Radiation (rd)**

ted

8
2.2x1O

Reference
NUC-22,
Section V,
TAB D-2
See TAB C,
Section 8.1
See TAB C,
Section 9.0
TAB C,
Section 8.3

NA
NUC-22,
Section V,
p 7, TAB D-2
and TAB C,
Section 8.2
Refer to
TAB C,

Submergence NA NA Section 7.0

*Includes spray concentration, flowrate, density, duration, an4
pH. .

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type.

PAGE B-24 R2
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 20 OF 28
C\Il ~R -_ R ~BINDER TITLE RELIANCE-RANDOM WOUND COMPUTED a DATE ____ _-_ _

MOTORS-OUTSIDE CONTAINMENT CHECKED DATE _

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Parameter Envelopes Specified

(Yes/No/NA) Reference

Temperature Yes TAB C. Sect. 8.1

Pressure Yes TAB C. Sect. 3.5

Relative Humidity Yes TAB C. Sect. 8.3

Chemical Spray NA TAB C. Sect. 3.4

Submergence NA TAB C. Sect. 7.0

JUSTIFICATION/ COMMENTS -

(3) Were margins applied to the test parameters or otherwise addressed in
the test program to assure that normal variation and uncertainties are
accounted for? (Note margin applied, yes/no/NA)

Margin
Suggested Marzins per IEEE-323(74) Applied Yes/No/NA

Temperature: +15 degrees F Note 1 Yes

Pressure: +10% but no more than 10 psig NA(Note 2)

PAGES•
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BINDER NOWBNEQ-MOT-O03 PLANT WBN UNIT(S) 1 SHEET 21  OF 28

BINDER TITLERELIANCE-RANDOM WOUND COMPUTED Q44f DATE 9/7tA61,R R

MOTORS-OUTSIDE CONTAINMENT CHECKED DATE _

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SP

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: + 10% of rated value

Frequency.: ± 5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: +10% added to acceleration

JUSTIFICATION/ COMMENTS

ECIFIED CONDITIONS (Continued)

10% Yes (Note 3)

10% Yes (Note 1)

NA (Note 4)

NA (Note 4)

NA (Note 5)

NA (Note 6)

Note 1 - Refer to TAB C. Section 8.1.

Note 2 - Refer to TAB C. Section 3.5.

Note 3 - Refer to TAB C. Section 8.2.

Note 4 - Refer to TAB C. Section 5.0.

Note 5 - Refer to TAB C. Section 3.3.

Note 6 - These motors do not experience significant process-

related vibration and as such. the vibration marzin

has been accounted for during the seismic/vibration

tests documented in the Nuc-22 report.

PAS- EJL~
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNITNS) 1 SHEET 22 OF 28
R __R

BINDER TITLE RELIANCE-RANDOM WOUND COMPUTEDT DATE ____ Z_

MOTORS-OUTSIDE CONTAINMENT CHECKED DATE _ -

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference ).

JUSTIFICATION/COMMENTS Refer to TAB A and J(1).

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference ).

JUSTIFICATION/COMMENTS TAB C. Section 3.3.

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference ).

JUSTIFICATION/COMMENTS TAB C. Section 3.3.

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference NUC-22. i 7. Section V ).

JUSTIFICATION/COMMENTS Motor operated under full-load conditions

following accelerated thermal azinz. irradiation. and mechanical

aziniz.

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? NA
(Reference )-

JUSTIFICATION/COMMENTS No test anomalies were reported.

PA GE7

TVA 19537 Mr-1-3-A8 -



.BINDER NO. WBNEQ-MOT-oo3 PLANT WBN UNIT(S) 1 SHEET 23 OF 28

BINDER TITLE RELIANCE-RANDOM WOUND COMPUT L DATE 'Le4 R - R
MOTORS-OUTSIDE CONTAINMENT CHECKED J/ DATE _

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS No replaceable items were identified in the

insulation system qualification program described in NUC-9 and NUC-22.

The bearings and lubricants are routine maintgnannp i tamp

ment of which is addressed in the Qualification Maintenance Data Sheets

(QMDS) in this binder. Basically, lubrication schedules. bearing

replacement intervals and electrical and mechanical surveillance

recommendations are detailed in the QMDS located in TAB G.

PAGE 6__
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BINDER NOFBNEQ-MOT-OO3 PLANT WBN UNIT(S) 1 SHEET 24  OF 28

BINDER TITLERELIANCE-RANDOM WOUND COMPUTED DATE 9R_4_ -

MOTORS-OUTSIDE CONTAINMENT CHECKED

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

(e) Normally operating state of device (e.g., normally
energized) considered?

Yes/No/NA

Yes

NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

Yes

PAn-&2d
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 25 OF 28

BINDER TITLE RELIANCE-RANDOM WOUND COMPUTED A DATE S/ZC R ___-

MOTORS-OUTSIDE CONTAINMENT CHECKED DATE .1-

0. SUMMARY OF REVIEW (Continued)

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

NA

NA

NA

Yes

Yes

Yes
Section P
Note 1

Yes

Yes

21
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BINDER NO. WBNEQ-MOT-003 PLANT WBN UNIT(S) 1 SHEET 26 OF 28
R -_ R __

BINDER TITLE RELIANCE-RANDOM WOUND COMPULTED DATE tl _

MOTORS-OUTSIDE CONTAINMENT CHECKED L DATE _

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance
criteria for equipment performed?

(b) Was an initial base line test done to establish
required performance characteristics?

(c) Has the test/analysis demonstrated that performance
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time at least
1 hour?

(b) If exception to the 1-hour minimum operating time
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identified?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

Yes

Yes

P. Discussion

Note 1: Motors are located in areas throughout the auxiliary building.

Beta-radiation is confined to the reactor building bV Dlant

PAGES&31

design: therefore, these motors are not required to be eval-

uated for the effects of beta radiation.
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BINDER NO. WBNEO-MOT-003 PLANT WBN UNIT(S) 1 SHEET 27 OF 28
R 2 R__

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9/26 8627a;
WOUND MOTORS- OUTSIDE CONTAIN- /Z7Z/g
MENT CHECKED NMB DATE 9/Z6/86 _-

SUPPLEMENT 1
COMPONENT-UNIQUE CHECKLIST

MOTORS

Page 1 of 2

EQUIPMENT IDENTIFICATION

(1) Is the motor identified in the qualification report identical to
the plant motors which require qualification (Yes/No/NA)? No
(Refer Note 1)

Item

(a) Insulation system
materials

(1,) Coil construction
(form or random

wound, cast)

(c) Insulation class
(B, F, H)

Acceptable
Plant Rep~ort (Yes/No/NA)

RH RH Yes

Random Random

H H

(d) Lubricant

Manufacturer

Type

(e) Bearing

Manufacturer

Type

Bearing life

Chevron Chevron

Anti Anti
Friction Friction Yes

* * Yes

Report
Section

TAB C,
Sect. 2.1

TAB D-1,
Nuc-9,
Sect. I.D
TAB D-2,
Nuc-22,
Sect. III
TAB D-2,
NUC-22,
App 1,
Sect. I
TAB D-2,
NUC-22,
App 1,
Sect, I

TAB C,
Sect. 4.1

TAB C,
Sect. 4.1

R2

*See TAB G, QMDS.

PAGE B-32 R2
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BINDER NO. WBNEO-MOT-003 PLANT WBN UNIT(S) 1 SHEET 28 OF 28
R 2 R__

BINDER TITLE RELIANCE-RANDOM COMPUTED DFA DATE 9L/26 8 6 4 ___
WOUND MOTORS- OUTSIDE CONTAIN- e4*J7
MENT - CHECKED NMB DATE 9/26/86A _

EOUIPMENT IDENTIFICATION (Continued) Page 2 of 2

Acceptable Report
Item Plant Report (Yes/No/NA) Section

(f) Seals

Manufacturer Note 2 Note 2 Yes
NUC-9,

Type 400654 400654 Yes Sect.V.C.TAB D
NUC-9,

Material Steel Steel Yes Sect.V.CTAB, D
NUC-9, Sect. II

(g) Motor lead RE RH Yes 8 p 12. TAB D
insulation

Comments: Note 1: Tested motors are the same as installed

except for the actual Rhysical size and rating. Differences are

I. R2

achieved through the use of long-time. industry qtandard do;-fon

and constrtuction prinrh;nlc

Note 2: Tested equipment utilized components determined to be

acceptable bY Reliance. Bearings and seals for equipment in

TAB A were also provided by Reliance.

(2) Does the qualification report indicate that the motorette insulation
system is the same as that used on the motors (Yes/No/NA)? Yes-
(Reference: Refer to TAB C. Section 2.1
Comments:

(3) Has the vendor provided the bearing rating (Yes/No/NA)? Yes
(Reference: Refer to TAB C. Section 4.1
Comments:

(4) Was the lubricant included in the test program (Yes/No/NA)? Yes
(Reference: NUC-22
Comments: Lubricant is maintenance item only. Refer to TAB C IR,
Section lii9I

(5) Were the seals included in the test program (Yes/No/NA)? Yes
(Reference: NUC-9. Section V.C. ).1R2

Comments: Refer to TAB C. Section 4.3

PAGE B-33 R2
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PRINT DATE: 01/11/89

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

- -------LCCATION---------
-"-ERB-------------- I2-u'----- AZtid- LLEL.Y12 & RU Q2

DZIMXENQN----------------------------- UQUIL-NU -fR-------Q8Iln ------

BINDER NO. : W8NEQ-MOT -DTB
MANUFACTURER : LOUIS ALLIS
PAGE 1 OF 2

Ui Q£UE-IM
(2)

WBN-1-MTR -030-0194 -A 1-MTR -030-0194 -A
EL 737 PENETRATION ROOM COOLER MOTOR H.O. 4-147740

wBN-2-MTR -030-0194 -A 2-MTR -030-0194 -A
EL 737 PENETRATION ROOM COOLER MOTOR M.0. 4-147745

WBN-1-MTR -030-0195 -B 1-HTR -030-0195 -8
EL 737 PENETRATION ROOM COOLER MOTOR M.0. 4-147740

WBN-2-MTR -030-0195 -8 2-HTR -030-0195 -B 321
EL 737 PENETRATION ROOM COOLER MOTOR H.O. 4-147745

WBN-1-MTR -030-0196 -A 1-HTR -030-0196 -A
EL 713 PENETRATION ROOM COOLER MOTOR H.O. 4-147739

737' A05
84K5-834550-2

737' A09
E4K5-934550-2

737' A05
84KS-834550-2

737' A09
84K3-834530-2

713' A06
E4K5-834550-2

A 1000
A 1MO
A 1NO
A iMO
A 1MO

A 1000
A 1HO
A 1MO
A 1HO
A iHO

A 100D
A 1HO
A 1mo
A 1MO
A 11O

A 100D
A 11O
A 1MO
A 1HO
A 1HO

A

A
A
A
A

100D
1MO
1Mo
1HO
1Ho

L
AF/A
CV/A
RH/A
A8

L
AF/A
CV/A
RH/A
AS

L
AF/A
CV/A
RH/A
AB

L
AF7A
CV/A
RH/A
AB

L
AF/A
CV/A
RH/A
AS

MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS
SAFETY RELATED EQUIPMENT
IN THE PENETRATION ROOM

MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS
SAFETY RELATED EQUIPMENT
IN THE PENETRATION ROOM

MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS
SAFETY RELATED EQUIPMENT
IN THE PENETRATION ROOM

MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS
SAFETY RELATED EQUIPMENT
IN THE PENETRATION ROOM

MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS
SAFETY RELATED EQUIPMEN4T
IN THE PENETRATION ROOM

R---- R----

PREPARER/ATE D F Ackerly 9/2/86 j1

CHECKED/DATE .. N-M Burstein 9/2/86/t
Z/ -/d,*q7

-EMUIA-EEII-EUU112U---------



PRINT DATE: 01/11/89

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION---------
uU1£ I-OgYn jl 0-jg ----- hZtiItI -II.1 RliRAQ £AI QLE-CII I

--- QUI2-I--------(2

BINDER NO. : W3NEQ-MOT -004
NANUFACTURER : LOUIS ALLIS
PAGE 2 OF 2

-'Y-i l-Efil-fuNc TI-----------------

WBN-1-HTR -030-0197 -5 1-HTR -030-0197 -a
EL 713 PENETRATION ROOM COOLER MOTOR M.D. 4-147739

WBN-2-MTR -030-0200
EGTS COOLER FAN MOTOR

WBN-2-NTR -030-0207
EGTS COOLER FAN MOTOR

-A 2-HTR -030-0200 -A
M.D. 4-147746

-B 2-HTR -030-0207 -e
H.O. 4-147746

713' A06
84KS-834550-2

757' - A16
E4K5-a34sso-2

757' A15
84K5-534550-2

A 1000
A iMO
A 1HO
A 11o
A 1MO

A
C
C
C
C

A
C
C
C
C

1 Oo

100D

L
AF/A
CV/A
RH/A
AE

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
Ae

MOTOR IS REQUIRED TO DRIVE
COOLER THAT COOLS
SAFETY RELATED EQUIPMENT
IN THE PENETRATION ROOM

EVENT L:THE EGTS MUST WORK TO
PREVENT RELEASE OF RADIOACTIVE
GASES.THESE MTRS MUST FUNCTION
TO PREVENT OVERHEATING EGTS.

EVENT L:THE EGTS MUST WORK TO
PREVENT RELEASE OF RADIOACTIVE
GASES.THESE MTRS MUST FUNCTION
TO PREVENT OVERHEATING EGTS.

pREpARtR/OATE D F Ackerly 9/2/86

CHECKEO/DATE N M Burstein 9/2/-86--------------------------

N
R---- R- -- -

- - - - - - - - - -



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 1 OF 1
R - R_

BINDER TITLE LOUIS ALLIS -
INDUCTION MOTORS - OUTSIDE
CONTAINMENT

COMPUTED/& MfLz DATE 2 2-8_

CHECKED/^ W DATE _._______

TAB A

NOTES

1. Elevations shown are Actual elevations for equipment located in
the Reactor Building and Floor elevations for equipment located
outside the Reactor Building. Actual elevations for all equip-
ment are documented in TAB F.

2. See Page B-3 R2 for source of Category and Operating Time
Assignments.

I2



BINDER NO.TBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 1 OF 1
~~ R - R

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED DATE _ _ _______

MOTORS-OUTSIDE CONTAINMENT CHECKED i DATE E

TAB B

TABLE OF CONTENTS

TAB B-1 Louis Allis NH5 Insuiation System
(For service to 1X1O rads total)

TAB B-2 Louis Allis NH7 Insul ation System
(For service to 1X1O rads total)

TAB B-3 Louis Allis NH9 Insu;ation System
(For service to 1X1O rads total)

PAGE6-]
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LOUIS ALLIS NH5 INSULATION SYSTEM
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) I SHEETJ1 OF 30
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 9/15/86- ~ ___
INDUCTION MOTORS - OUTSIDE
CONTAINMENT CHECKED NMB DATE 9/15/86 ___

A. DOCUMENTATION (see note) |R2

Equipment Description Squirrel-Cage Induction Motor

Vendor/Manufacturer Louis Allis

Equipment Model No.(s) 3hp, 460 Vac. NH5 insulation system

M.O. No. 4-147739

QUALIFICATION REPORTS (see note) |R2

(1) Title/Number/Revision Insulation Sys Study RIMS B71 860512 103
Class H - Safety Class lE-600 Volt AC Stator
(for SVC to lxlO0 rads): M&M Report 272 DATE January 28. 1977

(2) Title/Number/Revision RIMS_

*DATE

OTHER (ANALYSIS, VENDOR DATA, ETC.) 1R2

(3) System 30 Category and Operating Times WBNOSG4-008 Rll
(B45 870123 426)

(4) WBN Environmental Dwg. 47E235-56 Rl.

(5) TVA Radiation Calculation WBNNAL3-029 Rl (B26 881031 011).

(6) Nuclear Qualification Report 4-147739-NQR, Rev. A (TAB E-1).

(7) TVA Degraded Voltage Calculation WBP-EVAR 8602001 RO
(B43 860227 901).

(8) Material Aging Calculation WAC-081 (TAB D-7).

NOTE: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder. R2
This listing includes only those documents which are
essential to qualification and accordingly should not be* considered a complete listing of binder references.

PLUSEQ/73.19
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 2 OF 30
R -_ R-

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED D DATE

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE w

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified Life or
Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES Refer to open items

listed in the'front of this binder.

1. Weephole to be drilled in terminal box (ODen Item 6)

COMMENTS / RECOMMENDATION S

PAGEJU-9



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 3 OF 30

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED DATE // R_ R
MOTORS - OUTSIDE CONTAINMENT CHECKED LL DATE

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

- X Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of lE Bulletin No. 79-
O1B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/ COMMENTS -

INDICATE 01EER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 334-1974 Type Test of Continuous Duty Class 1E Motors

NEMA MG1-1982 Motors and Generators

IEEE 117-1974 Evaluation of Insulating Materials for Random-Wound

AC Electric Machinery

PA.G ZEL
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BINDER NO. WBNEQ-MOT-OO4 PLANT _ BN UNIT(S) 1 SHEET 4 OF 30

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED DATE 0 ,kTA R ___AR

MOTORS - OUTSIDE CONTAINMENT CHECKED ADATE is

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

Test of Similar Items with Supporting Analysis

X Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.0, for additional

details.

PAG8-L
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET-5-OF 30
R 2 R__

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86-r*h4-
INDUCTION MOTORS - OUTSIDE 2-Z-6q
CONTAINMENT CHECKED NMB DATE 8/28/86______

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification documentation
identical to the plant equipment which requires qualification
(Yes/No/NA)? No

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

Plant Device
Induction
Motor

Louis Allis

3hRp 460 Vac

NH5 Ins. Sys.

M.O. 4-147739

4-147739-001

4-147739-002

Qualification
Document

Motorettes

Louis Allis

NH5 Ins. Sys,

NA

Reference
TAB C
Sect 3.1
Qual Rpt 1
Title Pg

TAB E-1 1R2
Rpt
4-147739-NQR
Rev A, Sect B

(5) Identify Component-
Unique checksheet
attached:

Supp 1. Component Unique Checklist.

Motors.

JUSTIFICATION/COMMENTS The equipment provided for the plant

consists of complete motor assemblies which included a random-

wound stator with the NH5 insulation system. The amalification

reDott documents the motorette testingj erformed on the NH5

insulation system in accordance with IEEE 117-1974. Applicability

of the data from the qualification report is dependent solely

upon the use of the NH5 -system (L.A. System P4-9060) in the

stator agsembly and is independent of the motor horsepower rating.

IP.AGE -7



BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 6 OF 30
R 2 R_

BINDER TITLE LOU1ISALLIS - COMPUTED DFA DATE 8/28/86 JD _

INDUCTION MOTORS - OUTSIDE 2 Z -6
CONTAINMENT CHECKED NMB DATE 8/28/86

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.)
If yes, enter requirement in QMDS, if no, provide justification.

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

.Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Identify Interface

NA

NA

NA

NA

NA

NA

NA

Plant
Requirement?

(Yes/No)

NA

Reference
Test Report

NA -

NA

NA

NA

Other

JUSTIFICATION/COMMENTS Refer to TAB C.

DPAGE 5-a |R
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 7 OF 30

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED DATE zs/R _ R
MOTORS - OUTSIDE CONTAINMENT CHECKED I DATE I_

G. TEST SEQUENCE

Was the test sequence established to simulate the
accident environment in accordance with IEEE-323
(yes/no/NA)? (note below)

Yes/No/NA

(a) Equipment inspected for damage No

(b) Baseline perf ormance
measurements taken

Yes

(74), paragraph 6.3.2

Reference

TAB C Se.2
Note 1, Also TAB
Att 1. Sect B.2

C

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

NA

NA

Yes

NA

NA

NA

Qual. Rpt 1, App 1,
pg 1, Subsect C.1,
also TAB C,
Att 1. Sect B.4
TAB C,
Att 1. Sect C.2

TAB C. Sect 3.1

TAB C. Sect 3.2

TAB C. Sect 3.3

TAB C. Sect 3.3

Note 2

(2) Was the same piece of equipment used throughout the te:
described in item (1) above (yes/no/NA)? Yes

(3) Have the test equipment, test equipment accuracies and
been appropriately documented (yes/no/NA)? NA
(Reference Note 2

JUSTIFICATION/COMMENTS _Note 1 - Refer to Oal. Rnt-1

st sequence

calibration data

, APD I.
App I.

P/AGESL

(1) Test Sequence:

Att 2. LTP-110 pO 1. Method of Test, Sect 2.

I
T\/A 1XC<7Woo art .J.-.z- .



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) __ SHEET 8 OF 30
R R

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED c DATE ______ _

MOTORS - OUTSIDE CONTAINMENT CHECKED M DATE _

G. TEST SEQUENCE

Note 2 -

(continued)

The -continued hili tv mf the mnntort andA th-ea insul-atio

system to function is predicated upon its ability to

withstand dielectric proof tests as shown in TAB C. Att.l.

Sect B.7. Failure of a dielectric proof test is a con-

clusive failure and does not require accurate and calibrat-

ed test equipment.

PACE.b-I0
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 9 OF 30

BDER TTLE LOUIS ALLIS-INDUCTION COMPUTED X DATE *z/t R

MOTORS - OUTSIDE CONTAINMENT CHECKED e DATE _ t

H. AGII

(1)

IG

Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference Qual Rpt 1. App I. pg 1.

Test Procedure. Sect A).

JUSTIFICATION/COMMENTS Aginz factors were applied to models of
the stator insulation followina methods outlined in IEEE 117-1974.

(2) Were the following effects considered in the aging program:

Aging Effect Yes/No/NA Reference
Refer to

Thermal aging Yes H.4.a
Refer to

Radiation exposure Yes H.5.a
Refer to

Vibration (non-seismic) aging Yes H.6.a
Refer to

Operational (electrical/mechanical/process) Yes H.7.a
stress aging

JUSTIFICATION/COMMENTS Motorette testing consists of subjecting

dsooiisulation ytems to a series of eXDOSUreS to heat.

vibration.-moisture, d other environmental parameters to

simulate the effects of long service, therebv simulating the

oRefer to TAB C.

Section-3.1.

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA (Reference

JUSTIFICATION/COMMENTS A review of the materials used in these motors

indicates that there are no known syneraistic effects.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference Qual. Rpt 1. App I. PAGE E-)

-g 1. Test-Procedurel-Section C.1).

S Also refer to TAB C. Att 1. Sect B.4.

I

- / !11 FAs-H

JUSTIFICATION/ COMMENTS



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 1_° OF 3 °

BINDER TITLE LOUIS ALLIS-INDUCTION C A R R
MOTOR - COMPUTED DATE ______MOTORS - OUTSIDE CONTAINMENT CEKDDT

U. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: Qual Rpt 1. App I. Att 1).

JUSTIFICATION/COMMENTS Refer to TAB C. Att 1. Sect B.1.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference Qual Rpt 1. App 1.

Att 2. LTP-11O, Pg 2. Method-of Test, Sect 3.a).

JUSTIFICATION/ COMMENTS R

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference

Parameter

Temperature
Time

Plant Maximum Normal Test Equivalent

JUSTIFICATION/ COMMENTS Refer to TAB C. Sect 3.0.

(e) Was the Arrhenius methodology used for accelerated aging?
(yes/no/NA)? Yes (Reference -

JUSTIFICATION/ COMMENTS Refer to TAB C. Sect 3.0.

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? NA
(Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Sect 3.0.

PAGE Ltl)
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BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 11-OF 30
R 2 R__

BINDER TITLE LOUIS ALLS - COMPUTED DFA DATE 8/28/86 ow -
INDUCTION MOTORS - OUTSIDE
CONTAINMENT CHECKED NMB DATE 8/28/86 ______

H. AGING (Continued)

(g) If a regression line was used for determining accelerated
aging parameters, are test points or failure modes
identified on the line (Yes/No/NA)? Yes
(Reference: ).

JUSTIFICATION/COMMENTS Qualification of motors through

the use of motorette tests involves the use of the

equation-of a regression-type implied average life

characteristic. Refer to TAR C. St n

(h) Was the equipment operated during the thermal aging
(Yes/No/NA)? NA (Reference:

JUSTIFICATION/COMMENTS Refer to TAB C. Sect 3.1.

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (Yes/No/NA)? Yes (Reference:

JUSTIFICATION/COMMENTS Refer to TAB C. Att 1. Sect C.2.

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: Oual Rept 1. App 2

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 1.

R2Section C.2

(c) Was the basis for radiation aging exposure identified in
the qualification program (Yes/No/NA)? NA
(Reference: )-

JUSTIFICATION/COMMENTS Refer to TAB C. Att 1. Sect C.2.

PAGE -9-/. Cz



BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 12 OF 30
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86 XDA1-
INDUCTION MOTORS - OUTSIDE
CONTAINMENT CHECKED NMB DATE 8/28/86 ____

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? NA (Reference:

Plant normal ambient radiation
dose (rd) 9.3 x 10 3-

Test exposure dose (rd)

Test exposure dose rate (rd/hr)

Test exposure source type
(e.g., Co-60 gamma)

JUSTIFICATION/COMMENTS Refer to TAB C. Att 1. Sect C.2

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal oYeration addressed in the
qualification program Yes (Reference: _R2

JUSTIFICATION/COMMENTS Refer to TAB c. Att 1. Sect B.-5

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: Oual Rpt 1. AyR 1. Att 2. LTP-110. Rg 2.

Method of Test. Sect 3.b

JUSTIFICATION/COMMENTS Mechanical stress testing

performed in accordance with Sect 2.2.3 of IEEE 117-1974

to simulate forces on the winding that occur in an

actual motor.

1 Qualification program refers to the test report and any supple- |R2
mental documentation including TVA analyses in TAB C of the Binder.

[ -| PAI-% 4 g



BINDER NO. WBNEQ-MOT-004

BINDER TITLE LOUIS ALLIS-INDUCI

MOTORS - OUTSIDE CONTAINMENT

WBN UNIT(S) 1 SHEET 13 OF 30

'ION Lz:ZaR __RCOMPUTEDCcL;St DATE _ _9__

CHECKED DATE oft

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? Yes
(Reference

JUSTIFICATION/ COMMENTS Refer to TAB C. Sect 3.1

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Sect 3.1

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Yes
(Reference

Qualified life (Document in QMDS) Expected qualified life is 40+ years.

JUSTIFICATION/ COMMENTS -Refer to TAB- C Att --Sect D.

PAGEZS
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 14 OF 30
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86 7vJW __

INDUCTION MOTORS - OUTSIDE f 8q
CONTAINMENT CHECKED NMB DATE 8/28186+1 ___

0

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference:

)

JUSTIFICATION/COMMENTS No replacement items were identified

in the insulation system qualification program described in

M&M Rnt 272. The bearinizs and lubhricnts are routine

maintenance items. the replacement of which are addressed in

Basically, lubrication schedules. bearing replacement

intervals and electrical and mechanical surveillance

recommendations. Darticularly regarding the neoprene slingers

and gaskets. are detailed.

... .X - , .
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BINDER NO: WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 15 OF 30
R I R

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED Ackerly DATE19/2/86 c
MOTORS - OUTSIDE CONTAINMENT CHECKED NMB DATE 9/2/86 _

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation, Degradation and Aging. (See Section C of EQC Binder for Detailed
Materials Analysis).

Radiation Activation
Material/Property/Function Threshold References Energy Reference

TAB D-7,
WAC-081,

(a) Type NH5 insulation system 1 x 10 Note 1 1.24 Calc No 1
Bearing Lubricant

(b) (Chevron SRI-2 Grease) 2 x 101 Note 2 Note 4
Neoprene/Mechanical/

(c) slinger & gasket 2 x 106 Note 3 Note 4

(d)

(e)

JUSTIFICATION/COMMENTS_

Note 1: Radiation threshold is actual rating of system. Refer to TAB C,

Att. 1, Sec. C.

Note 2: Refer to Digital Material Aging and Radiation Effects Library,

Library Code No. 157-83A, and TAB C, Section 4.2

Note 3: Refer to Digital Material Aging and Radiation Effects Library,

Library Code No. 202-83, Radiation Library Code 094-83.

Note 4: Consideration of long-term thermal degradation is not required

because lubricant and slingers are not considered to be substances

and devices with infinite lives. A surveillance and maintenance

program is established in the QMDS in TAB G to ensure proper

RI

IR

operation.

WBEP - 011
06/15/88
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) I SHEET 16 OF 30
BI DEOUIS__ __ _ _ ALLIS-I DUCTIO 16 R F 3

BINDER TITLE LOUIS ALLIS-IDUCION COMPUTED _ DATE. / R__ R
MOTORS - OUTSIDE CONTAINMENT CHECKED DATE

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference Qual Rpt 1. APP 1. Att 2.

LTP-11O. pg 2. Method of Test. Sect 3.d).

Identify Acceptance Criteria: Failure to withstand 10 minute applied

potential tets at the folowing-levels: turn to-turn - 120-Vac: coil

to coil - 600 Vac. coil to ground - 600 Vac.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference Qual Rpt 1. App 1.

Att 2. LTP-110. 1. Method of Test. Sect 2).

Identify baseline and functional testing: Functional tests listed in

section J.1 above.--Each motorette was-subjected to the f____in

baseline tests: turn to turn-400 Vac coil to coil -_2000 Vac

coil to ground - 2000 Vac.

JUSTIFICATION/COMMENTS Also refer to TAB C.-Att 1. Sects B.2. & B.7.

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? NA
(Reference

JUSTIFICATION/COMMENTS Refer to TAB C, Sect 3.3.

PAGE 6 -62
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BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 1j7OF 30
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86 VW _

INDUCTION MOTORS - OUTSIDE z- Fiq
CONTAINMENT CHECKED NMB DATE 8/28/86 ______

0

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:

JUSTIFICATION/COMMENTS Voltages applied to the motorettes

during baseline testing described in J.2 were chosen to be

above the maximum service voltage for motors rated 460 Vac.

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

Voltage NA

Load NA ---

Frequency NA

Accuracy NA

R2
Other(s)

JUSTIFICATION/COMMENTS Refer to TAB C. Sect 5.0 for

discussion of Voltage and Frequency requirements.

.G Is
|PAGE-g/ |Rz
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J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(b) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Specific Accident Conditions

NA

NA

NA

NA

Reference 1R2

JUSTIFICATION/COMMENTS Refer to TAB C. Sect 5.0 for

discussion of voltage and frequency requirements.

(c) Parameter Demonstrated Conditions Reference

Voltage NA

Load NA

Frequency NA

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS Refer to TAB C. Sect. 5.0 for

discussion of voltage and frequencv requirements.

I R2

| PAGE 5-20 R2
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BINDER NO. WBNEQ-MOT-004 PLANT WBN. UNIT(S) 1 SHEET-19 OF.30
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BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 9/15/86 TPJ
INDUCTION MOTORS - OUTSIDE 2~8
CONTAINMENT CHECKED NMB DATE 9/15/86 x:9,k-

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.
- -- - -i ---

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd) !

(3) Process Interfaces:

104

ATM-

80

N.3xlOn

None-

(2) Abnormal Max

- (a) Temperature (OF)

- (b) Pressure (psig)

- (c) Humidity (%)

[* (d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 8 hours per excursion and will occur less than

1% of the plant life,

(5) Accident (worst case for any combination of specified accident
parameters including peak, duration, and profile):

(1)196/15 min
decaying to
110 in 24 hrs
continuing for
30 days

(2)110 for 100 HELB
(a) Temp (°F) ** days Accident type LOCA

(b) Pressure (psig) ATM Accident type HELB

(c) Humidity () 100 Accident type HELB

Cd) Radiation (rd) 1.1 x L10* Accident type LOCA

(e) Spray Type NA Accident type

* Radiation site specific dose per TVA Calculation
WBNNAL3-029

* ** For additional d
Section C.l.

|R2

Letails, refer to TAB C, Att 1,

PAGE .- 2/ Iz
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BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86, -
INDUCTION MOTORS - OUTSIDE 9419
CONTAINMENT CHECKED NMB DATE HEC6KED DT

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): Motors are located outside containment and

are not subject to chemical spray.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? Yes (Reference:

WBN Environmental Drawing 47E235-56..

also refer to TAB C. Sect 7.0 )

(7) Subject to submergence (Yes/No/NA)? No (Reference:

TAB C. Sect 7.0 and WBN Environmental Dwg. 47E239-56

Identify initiation time and duration of submergence:

(8) Is the equipment subject to a beta radiation contribution.to
the total accident dose (Yes/No/NA)? NA
(Reference: Section P-- Note 1 )

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

(9) Special environmental calculations (temp., rad., etc.)

|R2

1.|R2

R2

WBNNAL3-029 See TAB B-1 Sect A

PLUSEQ/73.28
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BINDER NO. WBNEQ-MOT-004 PLANT WEN UNIT(S) SHEET 21 OF 30

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED IlA6 DATE R -___ R

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE _

L. SUMMARY COMPARISON OFTESTCONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference

Operating Time Note 1

Temperature ( 0F) Note 1

Pressure (psig) ATM Att Secth3:
TAB C,

Relative Humidity (%) 100 Att ISect B.6

*Chemical Spray NA TAB C,-Sect 3.4
4 TAB C,

**Radiation (rd) 2.03xlO Att 1.Sect C.2-

Submergence NA TAB C. Sect 7.0

*Includes spray concentration, flowrate, density, duration, and pH.

**Enter 40-year integrated normal dose plus integrated accident dose
and specify type.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Parameter Envelopes Specified

Yes/No/NA) -Refereni
TAB C,

Temperature Yes Att 1. Sect C.]

Pressure Yes TAB C. Sect 3..
TAB C,

Relative Humidity Yes Att 1. Sect B.f

Chemical Spray NA TAB C. Sect 3.4

Submergence NA TAB C. Sect 7.n

JUSTIFICATION/COMMENTS Note 1:-Worst case-temperature is the result

of a HELB and is 1960 F-(91 0C) for 15 minutes. decaving to 1100F

(43.3'C) in 24 hrs. and continuing for 30 days. PAX

Worst case life is pon conditions resulting from a T.nCA yh eh

See TAB C. Att 1. Sect C-1
I I -3 -. 3O Iz- ...
Tea lf01 1-12 -ad -tl-
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BINDER WBNEQ-MOT-004 PLANT WN UNIT(S) 1SHEET 2 OF

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED J DATE ____- R_

MOTORS - OUTSIDE CONTAINMENT CHECKED ______ DATE _

L.SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS (Continued)

(3) Were margins applied to the test parameters or otherwise addressed in
the test program to assure that normal variation and uncertainties are
accounted for? (Note margin applied, yes/no/NA)

Margin
Suggested Margins PerIEEE-323(74) Applied YesLNoLNA

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: +10% of rated value

Frequency: +5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: +10% added to acceleration

JUSTIFICATION/COMMENTS:

Note 1 PerTABC.Att 1. Sect C-1. a wr

Note 1 Yes

Note 1

NA (2)

Yes(6)

Yes

NA (3)

NA (3)

--NA (4)

--NA (5)

is 15.079.61-years with a max.-hot spot temp of 88.33 'C.
The required operating-time is 40.27 Years. A significant
margin exists in the relationshiD between time and
temperature criteria.

(2) Refer to TAB C. Sect 3.5.

(3) Refer-to TAB C. Sect 5.0.

(4) Refer to TAB C. Sect 3.3.

(5) These motors do not experience significant process-related

vibration and as such, a vibration margin above the levels

addressed in TAB-C Att 1 Sect B.5 is not re uired.

(6) Refer to TAB C. Att 1. Sect C.2.
F
'AGE Z-
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) SHEET 23 OF 30

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED k DATE -42zf R R
MOTORS - OUTSIDE CONTAINMENT CHECKED DATE 4n

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference

JUSTIFICATION/COMMENTS Motors utilizing the stator insulation

system tested, must be capable of starting and maintaining operation.

Refer to TAB A.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? NA
(Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Sect 3.3.

(3). Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? NA
(Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Sect 3.3.

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? NA (Reference

JUSTIFICATION/COMMENTS TAB C. Att 1. Sect D.

PAGEL-;.<
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 24 OF 30

T.LTTTS AT.LTL-TINDUCTION (C> i n - / R -___R
BINDER TITLE ____Go_ ___--__ _ __ _ __ _

MOTORS - OUTSIDE CONTAINMENT

COMPUTED W- f->,-DATE 5/

CHECKED Id DATE E_____

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? NA
(Reference

JUSTIFICATION/COMMENTS No anomalies were noted throughout the

motorette testing.

PAGE
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 25 OF 30

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED DATE X R - R

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE _

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS No replaceable items were identified in the

insulation system Qualification Droeram described in M&M Rnort 979

relative the insulation system.
The bearings and ltihi-i�ntq

routine maintenance items, the replacement of which are addressed in

individual Qualification Maintenance Data Sheets in this binder.

Basically, ubrication schedules,-bearing-replacement-intervals and

electrical and mechanical surveillance recommendations, Particularly

regarding the neoprene slingers and gaskets. are detailed in the QMDS

located in TAB G.

PAGE IO
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 26 OF 30

BINDER TITLE LOUIS ALLIS-INDUCTION R - RMOTOERS -OUTSITE COMPUTED DATE _MOTORS - OUTSIDE CONTAINMENT CHECKED 1 DATE ___ ______

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

PAG Ec-,
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BINDER NO. WBNEQ-MOT-OO4PLANT WBN UNIT(S) 1 SHEET 27 OF 30
r~,AR -_ R ~

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTEDT DATES ( -__

MOTORS - OUTSIDE CONTAINMENT CHECKED 4 1 i DATE -

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

NA

NA

NA

Yes

Yes

NA
Section P -
Note 1

Yes

Yes

PAG
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WBEQMO-04 BN128 30BINDER NO. WBNEQ-MT-004 PLANT _ UNIT(S) SHEET 28 OF 30
LOUI ALIS-IDUCIONR -_ R

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED DATE ______ _

MOTORS - OUTSIDE CONTAINMENT CHECKED {3DA TE 'n

O. SUMMARY OF REVIEW (Continued)

Yes/No/NA

(15) Criteria regarding functional testing satisfied? Yes

'(a) Does the test plan/report specify an acceptance Yes
criteria for equipment performed?

(b) Was an initial base line test done to establish Yes
required performance characteristics?

(c) Has the test/analysis demonstrated that performance Yes
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied? NA

(17) Test duration margin (1 hour + function time) Yes
satisfied?

(a) Is the minimum specified operating time at least Yes
1 hour?

(b) If exception to the 1-hour minimum operating time NA
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied? NA

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirements adequately Yes
identified?

P. DISCUSSION

NOTE: Motors are located in areas throughout the Auxiliary Building.

Beta-radiation is confined to the Reactor Bld.- by plant

design: therefore, these motors are-not required to be

evaluated for the effects of beta radiation.

P Ta

TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNITS) 1 SHEET 29 OF 30
R -_ R ___

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED DATE ______ - ___-

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE _

SUPPLEMENT 1
COMPONENT-UNIQUE CHECKLIST

MOTORS

Page 1 of 2

EQUIPMENT IDENTIFICATION

(1) Is the motor identified in the qualification report identical to the
plant motors which require qualification (yes/no/NA)? No

Item

(a) Insulation system
materials

(b) Coil construction
(form or random
wound, cast)

(c) Insulation class
(B, F, H)

(d) Lubricant

Manufacturer

Type

(e) Bearing

Manufacturer

Type

Bearing life

(f) Seals

Manufacturer

Type

Material

Plant
Acceptable

Report (Yes/No/NA)

NH5 NH5
(P4-9060) (P4-9060)

Random Random

H

Chevron

SRI-2

MRC
Anti-
friction

S1iner

Neoprene

Yes

Yes

H Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

NA

NA Yes

Yes

Report
Section

refer to (2)
supplement

Qual Rpt 1,
App 1. Intro

Qual Rt 1,
P: 1. Scope

refer to
TAB C,
Sect 4.2

refer to (3)
this supplement

.refer to (5)

this supplement

PAG &3/
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BINDER NO. WBNEO-MOT-004 PLANT WBN, UNIT(S) 1 SHEET 30 OF 30
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86I2Ž ___

INDUCTION MOTORS - OUTSIDE z-1-89
CONTAINMENT CHECKED NMB DATE 8/28/86 _____

EQUIPMENT IDENTIFICATION (Continued)

Page 2 of 2

Item

(g) Motor lead
insulation

Plant

Si
Rubber

Acceptable
Report (Yes/No/NA)

Si
Rubber Yes

Comments:

(2) Does the qualification report indicate that the motorette insulation
system is the same as that used on the motors (Yes/No/NA)? Yes
(Reference:

Comments: TAB.E-1. dotcument 4-147739-NQR. Rev A. Sheet 1.

item B.2

(3) Has the vendor provided the bearing rating (Yes/No/NA)? Yes
(Reference: )

Comments:

|R2

Refer to TAB C. Sect 4.1.

(4) Was the lubricant included in the test program (Yes/No/NA)? No
(Reference: -_)

Comments: Refer to TAB C. Sect 4.2.

(5) Were the seals included in the test program (Yes/No/NA)? No
(Reference: )

Comments: Refer to TAB C. Sect 4.3.

PAGE 9-32 1gZ

Report
Section
TAB C,
Att 1,
Sect C.3
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BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 1 OFR j
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/23/86 1 ___

INDUCTION MOTORS - OUTSIDE 1-k"r
CONTAINMENT CHECKED NMB DATE 8/25/86 _

A. DOCUMENTATION (See Note) JR2

Equipment Description Squirrel-Cage Induction Motor

Vendor/Manufacturer Louis Allis

Equipment Model No.(s) 3hp. 460VAC, NH7 Insulation System

M.O. Nos. 4-147740 and 4-147745

QUALIFICATION REPORTS (See Note) jR2

(1) Title/Number/Revision Insulation Sys Study RIMS B71 860512 102

Class 2000 C - Safety Class 1E-600 Volt A.C.DATE March 26. 1986

Random Wound Stator (1 x 107 Rads Total) M&M

Report No. 280B

(2) Title/Number/Revision Insulation Sys Study RIMS B71 860512 101

Class 200 + 'C - Safety Class 1E - 600 VAC DATENovember 13,1980

Random Wound Stator (1 x 1 7 Rads Total) M&M

Report No. 28OA-1

(3) Title/Number/Revision RIMS_

DATE__

OTHER (ANALYSIS, VENDOR DATA, ETC.) |R2

(4) IEEE fader 32C3-76 and support documentation (proprietarv-

TAB D-5)

PAGER8- 3
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I BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET a OF29

I R 2 R__
BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 915/86s, ___

GNDTTnTTON MOTORS - OUTSIDlE 39 9
NTAT'MRMNT

(5)

(6)

(7)

(8)

(9)

CHECKED NMB DATE 9/15/86 A X_

3191dq

WBN Environmental Dwg. 47E235-48 R3

Material Aging Calculation WAC-169 (TAB D-6)

TVA Radiation Calculation WBNNAL3-007 RI (B45 860919 235) iik5

Nuclear Qualification Report 4-147740-NOR. Rev. A (TAB E-2)

Nuclear Qualification Report 4-147745-NOR. Rev. A (TAB E-3)

(10) System 30 Categorv and Operating Times-WBNOSG4-008 Rll

(B45 870123 426)

(11) TVA Degraded Voltage Calculation WBP-EVAR 8602001 RO

(B43 860227 901)

NOTE: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

R2

R2

PAGE -35 Va
PLUSEQ/73.31
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 3 OF 29
R __R

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED DATE __ - _

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE is

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
O1B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/ COMMENTS

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

NEMA MG-11982 Motors and Genertors.

IEEE 334-1974 Type Test of Continuous Duty Class 1E Motors.

IEEE 117-1974 Evaluation of Insulating Materials for Random-Wonind

AC Electrin Mnrhinawv

PAGE
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 4 OF 29
R __ R ~

BINDER TITLE LOUIS ALLIS - INDUCTION COMPLUTED DATE ____/___

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE 4+

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

Test of Similar Items with Supporting Analysis

X Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.0 for additional

details.

-I-A -nJI Air -net ---- - - .41

no l..

PXG-E -"6,
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BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 5 OF 29
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/23/86 Pr7LV _

INDUCTION MOTORS - OUTSIDE 2-2-S9
CONTAINMENT CHECKED NMB DATE 8/25/86 _-_,___

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification documentation
identical to the plant equipment which
(Yes/No/NA)? No

requires qualification

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

(5) Identify Component-
Unique checksheet
attached:

Plant Device
Induction
Motor

Louis Allis

3 hp. 460VAC

4-147740
4-147745

4-147740-001
4-147740-002
4-147745-002
4-147745-002

Qualification
Document

Motorette

Louis Allis

NH7 ins. sys.

NA

Reference
TAB C,
Sect. 3.1
Qual Rpt I
Title Page

Supplement 1. Component - Unique

Checklist. Motors

JUSTIFICATION/COMMENTS The equipment provided for the plant

consists of complete motor assemblies which includes a random

wound stator with the NH7 insulation system. The qualification

ranort docuimentc Ihe Moft-- -p----- --------- f-Ut r- FhUA U TU7

insulation in accordance with IEEE 117-1974. Applicabilitv of

the data from the qualification report is dependent solely upon

the use of the NH7 system (Louis Allis System P4-9128) in the

stator assembly and is independent of the motor horsepower rating.

NOTE 1: Serial numbers were obtained from Section B of the appro-

priate NQR report. These reports are in sub-tabs located in TAB E.

|PAGE3-39I 2

R2
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Note 1



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 6 OF-29
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/23/86 9:Q*/
INDUCTION MOTORS - OUTSIDE 2-2-69
CONTAINMENT CHECKED NMB DATE 8/23/_86__ __

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)?
If yes, enter requirement in QMDS, if no, provide jus

(Note below.)
tification.

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Identify Interface

NA

NA

NA

NA

NA

NA

NA

Plant
Requirement?

(Yes/No)

NA

NA

NA

NA

NA

NA

NA

Reference
Test Report

Other

JUSTIFICATION/COMMENTS Rafpr tn TAR At n ( Tn rorf -o--

DPAnGE 5-4zo XZ

R2
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BINDER NO WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 7 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUT ED_ DATE ,/Z3, R_

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE X

G. TEST SEQUENCE

Was the test sequence established to simulate the
accident environment in accordance with IEEE-323
(yes/no/NA)? (note below)

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

Yes/No/NA

No

Yes

(74), paragraph 6.3.2

Reference

TAB C. Sect. 3.2
TAB C, Att. 2,
Sect. B.3.b

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

NA

Yes

NA

NA

NA

(2) Was the same piece of equipment used throughout the
described in item (1) above (yes/no/NA)? Yes

TAB C, Att. 2,
Sect. B.3.d
TAB C, Att. 2,
Sect. C. 2
TAB C,
Sect. 3.1

TAB C, Sect. 3.2, and

TAB C. Sect. 3.3

TAB C. Sect. 3.3

Note 1

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? NA
(Reference Note 1).

JUSTIFICATION/ COMMENTS

N I -Teb biityot hemotorette and the insulation system to
function is nredigatpd iinn tq #n yaiho-A

B.3.e. Failure of a
does not reQuire

accurate and-calibrated-test equipment.

PAG
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 8 OF 29
R -_ R

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED E DATE _l____ __

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE

H. AGII

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 2. Sections

B.1. B.2, and B.3.d.

(2) Were the following effects considered in the

A-ing Effect

aging program:

Yes/No/NA Reference

Thermal aging Yes Refer to

Radiation exposure Yes Refer to

Vibration (non-seismic) aging Yes Refer to ]

Operational (electrical/mechanical/process) Yes Refer to I
stress aging

JUSTIFICATION/COMMENTS Motorettes testing consists of subjecting

models to heat, vibration, and moisture to simulate the effects of

long service, thereby. simulating the cumulative effect of extended

operation.

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA (Reference

JUSTIFICATION/COMMENTS A review of the materials used in these

motors indicates that there are no known synergistic effects.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 2.

Section B.1. MIA

H.4.a

H.5.a

H.6.a

H.7.a

EQP139.41

[
r�,A 4ne.%-. ifl1 -
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 9 OF 29
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/23/867 __D

INDUCTIQN MOTORS - OUTSIDE zz-aq
CONTAINMENT CHECKED NMB DATE 8/26/86j _/SE

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: Qualification Report 1. vp 2-4. Section B ).

JUSTIFICATION/COMMENTS Also refer to TAB C. Attachment

2. Section B.

(c) Was the basis for thermal aging identified in the
qualification program (Yes/No/NA)? Yes
(Reference: )-

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 2.

Sections B.2 and B.3.

(d) Was the aging acceleration rate justified and the parameters
of time and temperature identified in the qualification
program (Yes/No/NA)? Yes (Reference:

Parameter Plant Maximum Normal Test Equivalent

Temperature
Time

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 2.

Section B.3.d.

(e) Was the Arrhenius methodolgy used for accelerated aging
(Yes/No/NA)? Yes (Reference:

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.0 jR2

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (Yes/No/NA)? NA
(Reference: )

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.0 JR2

)PAGES-43[9Z



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) I SHEET 10 OF2_9
l" R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/23/86 z2± _

INDUCTION MOTORS - OUTSIDE z- 69
CONTAINMENT CHECKED NMB DATE 8/25/86 t-jj

H. AGING (Continued)

(g) If a regression line was used for determining accelerated
aging parameters, are test points or failure modes
identified on the line (Yes/No/NA)? Yes
(Reference: )

JUSTIFICATION/COMMENTS Qualification of the motors

through the use of motorette tests involves the use of

(h)

the equation of a regression-type implied average life

characteristic. Refer to TAB C. Section 3.0

Was the equipment operated during the thermal aging
(Yes/No/NA)? NA (Reference:

)

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.1

R2

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (Yes/No/NA)? Yes (Reference: Qualification

Report. 1. v 5. Data Evaluation. Section B

JUSTIFICATION/COMMENTS Also refer to TAB C. Attachment

2. Section C.2.

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: Qualification Report 1. Attachment 7

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 2.

Section C.2

(c) Was the basis for radiation aging exposure identified in
the qualification program (Yes/No/NA)? NA
(Reference:

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 2.

Section C.2.

IPAGE I cg
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BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 11 OF 29
R 2 R_

BINDER TITLE LOUIS ALLIS COMPUTED DFA DATE 8/23/86 JrO #
INDUCTION MOTORS - OUTSIDE 9
CONTAINMENT CHECKED NMB DATE 8/26/86iA-4f

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? NA (Reference:

Plant normal ambient radiation
dose (rd) 8.8 x 10_

Test exposure dose (rd)

Test exposure dose rate (rd/hr)

Test exposure source type
(e.g., Co-60 gamma)

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 2.

Section C.2.

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program Yes (Reference: _R2

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 2,

Section B.3.e.

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: )-

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 2.

Section B.3.e.

1 Qualification program refers to the test report and any supple- |R2
mental documentation including TVA analyses in TAB C of the Binder.

PAGE 5-45 R



BINDER NO. WBNEQ-MOT-0O4 PLANT WBN UNIT(S) 1 SHEET 12 OF 29
syL-/~4R __R_ _

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED DATE _ -_ _

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? Yes
(Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.1

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference - _-

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.1.

(8) Was the qualified life of the equipment and its basis
qualification program (yes/no/NA)? Yes
(Reference

defined in the

Qualified life (Document in QMDS) Expected qualified life is 40 + years.

JUSTIFICATION/ COMMENTS Refer to TAB C. Attachment 2. Section D.

PAGEJ.i
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BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 13 OF129
R 2 R

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/23/86 J7224-'
INDUCTION MOTORS - OUTSIDE 2-Z289
CONTAINMENT CHECKED NMB DATE 8/25/86 Vw

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference:

JUSTIFICATION/COMMENTS No replaceable items were identified

in the insulation cvcste-m rmn l-.;F4 - -- -- -- - - - - - -A- -r- -LlAX :-

M&M Reports 280B and 280A-1. The bearings and lubricants are

routine maintenance items. the replacement of which are

addressed in individual Oualification Maintenance Data Sheets

in this binder. Basically, lubrication schedules. bearing

replacement intervals and electrical and mechanical

surveillance recommendations. particularly regarding the

neoprene slingers and gaskets. are detailed.

X PAGEA -4'7 KI
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BINDER NO: WBNEQ-MOT-004 PLANT W6N UNIT(S) 1 SHEET 14 OF 29
R I R

BINDER TITLE LOUIS ALLIS-INDUCTION COMPUTED Ackerly DATE 8/28/86 e y-

MOTORS - OUTSIDE CONTAINMENT CHECKED NMB DATE 8/28/86 ; __

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant
Degradation and Aging (Use Section C of EQC Binder for

Analysis)
Radiation

Material/Property/Function Threshold References

(a) NH7 Insulation/Electrical 1 x 107 Note 1

(b) Chevron SRI-2/Lubricant 2 x 10 - Note 2

(c) Neoprene/mechanical/ 2 x 10i Note 3
slinger & gasket

(d)

(e)

JUSTIFICATION/COMMENTS Detailed Material Analysis is TAB C

Note 1: Value shown is insulation rating. Radiation thrpe

Thermal and/or
Detailed Materials

Activation
Energy Reference

WAC-169
.92 TAB D-6

Note 4

Note 4

Attachment 2.

rating of system. Refer to TAB C, Attachment 2.

Note 2: Refer to Digital Material Aging and Radiation Effects Library,

Library Code No. 157-83, and TAB C, Section 4.2.

Note 3: Refer to Digital Material Aging and Radiation Effects Library,

Library Code No. 202-83A, Radiation Library Code 094-83. 7

Note 4: Consideration of long term thermal degradation is not required

because lubricant and slingers are not considered to be substances

and devices with infinite lives. A surveillance and maintenance

program is established in the QMDS in TAB G to ensure proper

operation.

WBEP - 011
06/15/88
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PLANT WBN UNIT(S) 1 SHEET 15 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED DATE _

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE _

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference

Identify Acceptance Criteria: Refer to-TAB C. Attachment 2, Section

B.3.e.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference

Identify baseline and functional testing: Refer to TAB C

Sections B.3.b and B.3.e.

Attachment 2.

JUSTIFICATION/COMMENTS

Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? NA
(Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.3.

PAGE 6-yJ
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BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 16 OFj29
R 2 R -

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/23/86 JUDE
INDUCTION MOTORS - OUTSIDE Z-Z-89
CONTAINMENT CHECKED NMB DATE 8/25/86•c4'W'•

J. EQ LIMENTELECTRICAL CHARACTERISTICS NECESSARY TQ~$!IUE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:

JUSTIFICATION/COMMENTS Voltages applied to the motorettes

during baseline testing addressed in TAB C. Attachment 2.

Section B.3.b are conservatively typical of the stressing

occurring in motors rated 460 VAC.

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

Voltage NA

Load NA

Frequency NA

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS Refer to TAB C. Section 5.0

for discussion of Voltage and Frequency requirements.

R2

J PAGELz



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 17 OF 29
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/23/86 TrDV
INDUCTION MOTORS - OUTSIDE -g~.89
CONTAINMENT CHECKED NMB DATE 8/25I864dI /

J. EQCICATRISTINECESARY TRO ENSURE THE
PREFORMANCE SPECIFICATIONS CAN BE SATISFIED TUNDFR ACCIDET)FNT CONDTTTONS
(Continued)

(b) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Specific Accident Conditions

NA

Reference jR2

NA

NA

NA

JUSTIFICATION/COMMENTS Refer to TAB C. Section 5.0 for

discussion of voltage and frequency requirements.

(c) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Demonstrated CnnditinsQ Reference 1R2

NA

NA

NA

NA

JUSTIFICATION/COMMENTS Refer to TAB C. Section

discussion of voltage-and freQuency reauirementA

lI I

5.0 for
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BINDER NO. WBNEO-MOT-O04 PLANT WBN UNIT(S) 1 SHEET 18 OF-29
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 9/15/86 YPA# -
INDUCTION MOTORS - OUTSIDE 2 de
CONTAINMENT CHECKED NMB DATE 9/15/8614A-77,,X'q

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. - I

(1) Normal Max (2) Abnormal Max

(a) Temperature (0F) 104 (a) Temperature (OF) 110

(b) Pressure (psig) AIM(-) (b) Pressure (psig) ATM(-)

(c) Humidity (%) 80 (c) Humidity (%)90

(d) Radiation (rd) 8.8xl10 (d) Radiation (rd) -

(3) Process Interfaces: None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 8 hours per excursion and will occur less than

12 of the nlant life.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(1) 196 for 15 min.
decaying to 110
in 24 hours and
continuing for
30 days

(2) 110 for 100 (1) HELB
(a) Temp. (0F) (**) days Accident type (2) LOCA

(b) Pressure (psig) ATM(-) Accident type HELB

(c) Humidity (%) 100 Accident type HELB

(d) Radiation (rd)' 1.2x1Qs Accident type LOCA

(e) Spray Type NA Accident type

Affected Motors: 1-MTR-30-194-A
1-MTR-30-195-B
2-MTR-30-194-A
2-MTR-30-195-B

* Location specific radiation value from TVA Calculation
WBNNAL3-007

** For additional details, refer to TAB C, Att 2, Sect C.1.

R2

R2

47E219-4R I r? '



BINDER NO. WBNEQ-MOT-004 PLANT WBN- UNIT(S) 1 SHEET%19 OF-%9
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 9/15/86 -DV _

INDUCTION MOTORS - OUTSIDE - '
CONTAINMENT CHECKED NMB DATE 9AT59/6 ' 5/8

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): Motors are located outside containment and

are not subiect to chemic'al qnrnv

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions. (Yes/No/NA)? No (Reference:

WBN Environmental Dwz 47E235-48 and TAB C. Section 7.0 j.|R2

(7) Subject to submergence (Yes/No/NA)? No (Reference:

WBN Environmental Dwg 47E235-48 and TAB C. Section 7.0 J.|R2

Identify initiation time and duration of submergence:

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? NA
(Reference: Section P-NOTE I )

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

(9) Special environmental calculations (temp., rad., etc.)

Ty.= RIMS No.

R2

WBNNAL3-007 See TAB B-2. Sect. A

PLUSEQ/73 .41
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 20 OF 29
R __ R_

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTEDL DATE 4LR - -

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE X C

L. SUMMARY COMPARISON OF TEST CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference

Operating Time Note 1

Temperature (OF) Note 1

Pressure (psig) ATM(-) Sect. 3.5
TAB C, Att.2,

Relative Humidity (%) 100% Sect. B.3.e -
TAB C,

*Chemical Spray NA Sect. 3.4
6 TAB C, Att. 2,

**Radiation (rd) 2.08xlO Sect. C.2
TAB C,

Submergence NA Sect. 7.0

*Includes spray concentration, flowrate, density, duration, and pH.

**Enter 4 0-year integrated normal dose plus integrated accident dose
and specify type.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Parameter Envelopes Specified

(Yes/No/NA) Referen4

Temperature Yes TAB C. Att.2.

Pressure Ypq TAR r Bare- I

Relative Humidity

Chemical Spray

Submergence

JUSTIFICATION/COMMENTS Note

HELB and is 1960 F (91°C) for

Yes

NA

NA

- A, .EL --- .

TAB C. Att.2.Sect.B.3.e

TAB C, Sect. 3.4

TAB C. Sect. 7.0

1: Worst case temperature is the result of an

15 minutes. decavinizto 1100 F (43.3 0C) in

24 hours and continnino fon in ALava-

PAkGE -' Worst case life is based upon conditions resulting from a LOCA which is

[110'F for a duration of 100 days. See TAB C. Attachment 2. Section C.1.
EQP139.41

ce

3ect. C.1
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BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 21 OF_29
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/23/86iole
INDUCTION MOTORS - OUTSIDE
CONTAINMENT CHECKED NMB DATE 8/25/86 ,

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITTONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins per IEEE-323(74)
Margin

Applied

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: ±10% of rated value

Frequency: ±5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: +10% added to acceleration

Yes/No/NA

Yes

NA (2)

Yes (6) JR2

NA (3)

NA (4)

NA (5)

JUSTIFICATION/COMMENTS

Note (1) Per TAB C. Attachment 2. Section
expected life is 6.066.79 sears with a maximum hot spot tem-
perature of 95.400C. The required operating time is 40.27
years. A significant margin exists in the relationship
between time and temperature criteria.

Note (2) Refer to TAB C. Section 3.5.

Note (3) Refer to TAB C. Section 5.0.

Note (4) Refer to TAB C. Section 3.3.

Note (5) These motors do not experience significant process-
related vibration and as such. a vibration margin above the
levels addressed in TAB C ,Attachment 3. S3ection B.3.e. is
not required.

Note (6) Refer to TAB C. Attachment 2. Section-C.2.

PAGE B-55 R2
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 22 OF 29
_ _ _ _ _ _ _ _ _ D TE L 4 R -_ _ ~

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED ____ _ _DATE_-

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE W5

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference

JUSTIFICATION/COMMENTS Motors utilizing the stator insulation

system tested-, must be capable of startinz and maintiin

operation. Refer to TAB A.

(2) Did the equipment perform its intended function during the
design basis accident exposure (yes/no/NA)? NA
(Reference

simulated

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.3.

(3) Did the equipment perform its intended function during the
post-design basis accident exposure (yes/no/NA)? NA
(Reference

simulated

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.3.

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? (Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Attachment 2. Section D.

PAGESI

TVA 19537 (OE-3-86) EQP13 9.41
TVA 19537 IOE-3-86) EQP139.41



BINDER NO WBNEQ.MOT.004 PLANT WBN UNIT(S) 1 SHEET 23 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED C DATE 7 R - R

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE i s

M. OPERABILITY TEST RESULTS (Continued)

- (5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Yes
(Reference

JUSTIFICATION/COMMENTS In the DuPont test, results were reported on

only 9 motorettes at 260'C. Theomission of the data regardino one

motorette out of a total set of 50 motorettes does not have a

significant adverse effect upon the implied average life characteris-

tic developed throu-h-the-use of the test data.

PAG E Z

IVA 19537 (OE-3-86) EQPl3 9.41
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 24 OF 29
R -_ R

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED Cj"A,, Q_ DATE X _ _ -

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE _

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS No replaceable items were identified in the

insulation system qualification Prozram. The bearings and lubricants

are routine maintenance items, the replacement of which are addressed

in individual Qualification Maintenance Data Sheets in this binder.

Basically_,lubrication schedules. bearing replacement intprvalq and

electrical-andmechanical surveillance recommendations-particularlv

rezarding the-neoprene slingers-and asketsare detailed in the QMDS

located in TAB G.

P G d
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 25 OF 29
A -i / i- R - R

BINDER TITLE LUUIS- ALLJS - INDUCTIUN COMPUTED

MOTORS - OUTSIDE CONTAINMENT CHECKED

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

PAGE
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 26 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED ATE t/R -_ R

MOTORS - OUTSIDE CONTAINMENT CHECKED - DATE ' __

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate density.
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

NA

NA

NA

Yes -

Yes

Yes
Section P-
Note 1

Yes

Yes

PAGEZ by

TVA 19537 (OE-3-86) �i .41
TVA 19537 (OE-3-86) LqP13Y.JJ41



BINDER NO WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 27 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED j DATE ,Z R ___ R

MOTORS - nUTSIDE CONTAINMENT CHECKED DATE 4

0. SUMMARY OF REVIEW (Continued)
YesNoL/NA

(15) Criteria regarding functional testing satisfied? Yes

(a) Does the test plan/report specify an acceptance Yes
criteria for equipment performed?

(b) Was an initial base line test done to establish Yes - -
required performance characteristics?

(c) Has the- test/analysis demonstrated that performance 'Yes
performance specifications and characteristics
(e.g.. voltage. load frequency. and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied? NA-

(17) Test duration margin (1 hour + function time) - Yes--
satisfied?

(a) Is the minimum specified operating time at least Yes
1 hour?

(b) If exception to the 1-hour minimum operating time ,, NA-
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied? NA

(19) Criteria regarding margins satisfied?, Yes

(20) Maintenance and surveillance requirements adequately Yes
identified?

P. DISCUSSION

NOTE 1:- Motors are located throughout the Auxiliary Building. Beta

radiation is confined to the Reactor Building by Dlant

-desin: therefore. these motors are not required to be

evaluated for the effects of beta radiation.

TVA 13537 (OE-3-86) 
EQPI39 .41

TVA 19537 (OE-3-86) EQPl39.41
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 28 OF 29
R -_ R-

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED DATE 2/?./L4C-
MOTORS - OUTSIDE CONTAINMENT CHECKED DATE 4

SUPPLEMENT 1
COMPONENT-UNIQUE CHECKLIST

MOTORS

Page 1 of 2

EQUIPMENT IDENTIFICATION

(1) Is the motor identified in the qualification report identical to the
plant motors which require qualification (yes/no/NA)? No

Item Plant

(a) Insulation system
materials

(b) Coil construction
(form or random
wound, cast)

(c) Insulation class
(B, F, H)

(d) Lubricant

Manufacturer

Type

(e) Bearing

Manufacturer

Type

Bearing life

(f) Seals

Manufacturer

Type

Material

NH7
(P4-9128)

random

H

Chevron

SRI-2

MRC
Anti-
friction

Slinger

Neoprene

Acceptable
Report (Yes/No/NA)

NH7
(P4-9128)

random

H

NA

NA

NA

NA

NA

NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Report
Section

Qual. Rpt.I,
p 1. Object

Qual. Rpt. 1,
Title Paze
Qual. Rpt. 1,
p 5, Data Eval.
Sect.A. Thermal

Refer to TAB C,
Sect. 4.2

Refer to (3)
this supplement

Refer to (5)
this supplement

Yes

Yes

TVA 19537 (OE-3-86) EQP13 9.41
TVA 19537 (OE-3-86) EQP139.41



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 29 OF 29
BINDER TITE RI A R

BINDER TITLE LOUIS ALLIS - INDUCTION COIVPLITEbIA~J- DATE -______

/I /I

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE it _

EQUIPMENT IDENTIFICATION (Continued)

Item

(g) Motor lead
insulation

Plant

Page 2 of 2

Report

Nomex w/ Nomex/w
Glass Braid Glass Braid

Acceptable
(Yes/No/NA)

Yes

Report
Section

TAB C,
Att. 2,
Sect. C.3

Comments:

(2) Does the qualification report indicate that the motorette insulation system
is the same as that used on the motors (yes/no/NA)? Yes
(Reference

Comments: Refer to TAB C. Attachment 3. Sections B.1 and B.2.

(3) Has the vendor provided the bearing rating (yes/no/NA)? Yes
(Reference

Comments: Refer to TAB C. Section 4.1.

(4) Was the lubricant included in the test program (yes/no/NA)?
(Reference

No

Comments: Refer to TAB C. Section 4.2.

(5) Were the seals included in the test program (yes/no/NA)? No
(Reference

Comments: Refer to TAB C. Section 4.3.

,1C' /3 -'3
TVL93 O--8)EP394
TVA 19537 (OE-3-86) EQP139.41
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BINDER NO. WBNEQ-MOT-004 PLANT WBNh UNIT(S) 1 SHEET 1 OF L29
R 2 R_

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 9/15186 Y-,_W _

INDUCTION MOTORS - OUTSIDE
CONTAINMENT CHECKED NMB DATE 9/15/86 4 _K

3[j jgj

A. DOCUMENTATION (See Note)

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Squirrel-Cage Induction Motor

Louis Allis

3hp, 460 Vac. NH9 insulation system.

M.O. 4-147746

QUALIFICATION REPORTS (See Note)

(1) Title/Number/Revision Insulation System

(2)

RIMS R71 R60512 104

Evaluation Qualification for Safety Class DATE Sept. 20. 1983
1E Normal Service. M&M Report No. 282
Title/Number/Revision RIMS_

DATE

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(3) Material Aging Calculation WAC-082 (TAB D-8).

(4) WBN Environmental Dwg. 47E235-78 R3.

(5) TVA Radiation Calculation WBNNAL3-031 Rl (B45 880826 235).

(6) System 30 Category and Operating Times WBNOSG4-008 Rll
(B45 870123 426)

(7) Nuclear Qualification Reaort 4-147746-NQR. Rev. A (TAB E-4)

(8) TVA Degraded Voltage Calculation WBP-EVAR 8602001 Rev. 0
(B43 R60227 901).

NOTE: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

PLUSEQ/73 .44
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 2 OF 29
~LLL~R - R

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED - DATE V__ida_

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE e

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified Life or
Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND.QUALIFICATION DEFICIENCIES Refer to OPen Items listed

in the front of this binder.

1. Obtain revised field verification (Open Item 1)

COMMENTS / RECOMMENDATION S

PAGE EIb
TV 193 (E386GQ13&1
TVA 19537 (OE-3-86) EQP137.10



BINDER NO. WBNEQ-MOT-4PLANT WBN UNIT(S) 1 SHEET = OF 2
BIDE ITER ___R___

B LOUIS ALLIS - INDUCTION COMPUTED DATE ______ _

MOTORS - OUTSIDE CONTAINMENT CHECKED X DATE X

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Oualification is in Accordance with the
Following (Indicate which criteria is Applicable):

- X Components are Qualified to the Criteria of IOCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Oualified to the Criteria of NUREG-0588
Category II or the )OR Guidelines of 1E Rulletin No. 79-
O1B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/ COMMENTS --- ----------- -

--------- - -- ------------ ----- ------ -

- - .-- - - -.. -- .- -- -- --- ----- -. - -- - - ----- - - - - -- - - -

-- -- ------------ -- - ---

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 334-1974 Type Test of Continuous Duty Class 1E Motors.

NEMA MG1-1982 Motors and Generators

IEEE 117-1974 Evaluation of Insulating Materials for Random-Wound

-AC Electric Machine-

LG
TVA 19537 (OE-3-86). hqne1/ .I U



BINDER BNEQ-MOT-004 PLANT LN UNIT(S) I SHEET 4 OF_29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED DATE / R

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE _

D. 5gE CA TION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

Test of Similar Items with Supporting Analysis

- X Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

-- Experience with Identical or Similar Fquipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.0 for additional

details.

PAGE6-6 I
TVI 9 3 O -- 6 Q '3 1
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET-5 OF 29
.: iR 2 R

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86 JTOfW -
-NDUCTION MOTORS - OUTSIDE e
CONTAINMENT CHECKED NMB DATE 8/28/86____ _

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification documentation
identical to the plant equipment which requires qualification
(Yes/No/NA)? No

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

Plant Device
Induction
Motor

Louis Allis

3hp. 460 Vac

NH9 Ins. Svs

MO 4-147746

4-147746-001

4-147746-002

Qualification
Document

Motorettes

Louis Allis

NH9 Ins. Sys.

NA

Reference
TAB C
Sect. 3.1
Qual. Rpt 1
Title Page

TAB E-4
Rpt 4-
147746-
NQR,Rev A,
Sect B

R2

R2

(5) Identify Component- Supplement
Unique checksheet
attached: Checklist,

1. Component - Unique -

Motors

JUSTIFICATION/COMMENTS The equipment provided for the plant

consists of complete motor assemblies which includes a random-

wound stator with the NH9 insulation system. The qualification

report documents the motorette testing performed on the NH9

insulation system in accordance with IEEE 117-1974. Applicability

of the data from the qualification report is dependent solely

upon the use of the NH9 system (Louis Allis System P4-9061) in

the stator assembly and is independent of the motor horsepower

rating

i PAGE 6-69 z
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BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 6 OF 29
R R__R 2 R

BINDER TITLE__LOUISALLS - COMPUTED DFA DATE 8/28/86 .7VW _

INDUCTION MOTORS - OUTSIDE 2-Z'cjSA
CONTAINMENT CHECKED NMB DATE 8_28/86_L___

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.
If yes, enter requirement in QMDS,

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Identify Interface

NA

NA

NA

NA

NA

NA

NA

if no, provide justification.

Plant
Requirement?

(Yes/No)

NA

NA

NA

NA

NA

NA

NA

)

Reference
Test Report

|R2

JUSTIFICATION/COMMENTS Refer to TAB C. Section 6.0. Interfaces

L PAGE a-7° -

Other



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 7 OF 29
R 2 R__

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86 _r____

INDUCTION MOTORS - OUTSIDE Z-Z-Sq
CONTAINMENT CHECKED NMB DATE 8/28/86'1'!4:

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate
the accident environment in accordance with IEEE-323 (74),
paragraph 6.3.2 (Yes/No/NA)? (Note below.)

Yes/No/NA

(a) Equipment inspected for damage No

(b) Baseline performance
measurements taken Yes

(c) Equipment aged:
Thermal Yes

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

NA

NA

NA

_-Reference
TAB C
Sect 3.2

Note 1 also,
TAB C, Att 3,
Sect B-2
Qual Rpt 1, p2
Discussion
Sect D
Qual Rpt 1, p1
Discussion
Sect C

TAB C. Sect 3.11R2

TAB C. Sect 3.2

TAB C. Sect 3.3

TAB C. Sect 3.3

Note 2 1R2

(2) Was the same piece of equipment used throughout the test
sequence described in item (1) above (Yes/No/NA)? Yes

(3) Have the test equipment, test equipment accuracies and
calibration data been appropriately document (Yes/No/NA)? Yes
(Reference: Note 2

JUSTIFICATION/COMMENTS Note 1 - Refer to Oualification Report 1.

Attachment 6. Document LTP-llO. page 1. Method f Test. Sect 2.

Note 2 - The ability of the motorette and the insulation system

function is predicated upon its ability to withstand dielectric

proof tests in TAB C. Attachment 3. Section B.7. Failure of a

dielectric proof test is a conclusive failure and does not require

accurate and 2altment.

0

C

NA



WBNEQ-MOT-004 WBN UNIT(S)I SHEET 8 29BINDER NO. PLANT___ _ __ ___ __ _ ___ __ __ SHEET __ OF 2
R -_ R ~BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED' DATE ______ _

MOTORS - OUTSIDE CnNTAINMFNT CHECKED DATE __

H. AGII

(1)

TO

Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference Qualification Report 1.

page 1. Discussion Seto_

JUSTIFICATION/COMMENTS Aging factors were applied to models of
the stator insulation following methods outlined in IEEE 117-1974.

(2) Were the following effects considered in the aging program:

Aging Effect Yes/NoLNA Reference

Thermal aging Yes H.4.a

Radiation exposure Yes H.;.a

Vibration (non-seismic) aging Yes __H,6,a

Operational (electrical/mechanical/process) Yes H.7.a
stress aging

JUSTIFICATION/COMMENTS Motorette testing consists of subiecting-

aodels.-of insulation systems. to a series of exposures to

adiation. heat. vratin and moisture to simulate he effects

of long service, thereby simulating the cumulative effect of

extended operation. Refer to TAB C. Section 3.1. -

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA- _ (Reference --

JUSTIFICATION/COMMENTS A review of the materials used in these
motors indicates that there are no known synergistic effects.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference Qualification Report 1.

page 4. Test Program. Section B, Thermal Qualification. ).

JUSTIFICATION/COMMENTS Also refer to TAB C. Attachment 3. Ad A'
Section B.4.

TVA 19537 (OE-3-861

).

EQPi37.10

I



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 9 OF 29
n n

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED DATE _____ _ ___

MOTORS - OUTSIDE CONTAINMENT CHECKED be DATE _

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: ualification Report-1 Attachment 3

JUSTIFICATION/COMMENTS Refer to TAB C Att. 3 Section B.l.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference Qualification

Report 1. Paze 4. Section B. Thermal Qualification

JUSTIFICATION/ COMMENTS

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes -- (Reference

Plant Maximum Normal Test Equivalent

Temperature -

Time

JUSTIFICATION/COMMENTS Refer to TAB C, Section 3.0

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.0

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? NA__ -
(Reference

--- -- ------------ ---------------. Y,

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3Q_-

PAGE.X3

TVA 19537 (OE-3-86) �L'±J / -LU

Parameter

-

-

TVA 19537 (OE-3-86) tqP137 -10 -I



BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 10 OF 29

R 2 R
BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86JAD/ -
INDUCTION MOTORS - OUTSIDE 59
CONTAINMENT CHECKED NMB DATE 8/28/86 _

0

H. AGING (Continued)

(g) If a regression line was used for determining accelerated
aging parameters, are test points or failure modes
identified on the line (Yes/No/NA)? Yes
(Reference: ).

JUSTIFICATION/COMMENTS Qualificaiton of the motors

through the use of motorette tests involves the use of

the equation of a regression-type implied average life

characteristic. Refer to TAB C. Section 3.0

(h) Was the equipment operated during the thermal aging
(Yes/No/NA)? NA (Reference: ).

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.1.

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (Yes/No/NA)? Yes (Reference: Qualification

Report 1. Rage 2. Section A. Radiation Oualification ).

JUSTIFICATION/COMMENTS Also refer to TAB C. Attachment

R2
3. Section B.3.

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: Qualification Report 1. Attachment 3

JUSTIFICATION/COMMENTS

(c) Was the basis for radiation aging exposure identified in
the qualification program (Yes/No/NA)? Yes
(Reference: Qualification Rpt 1. Rage 2. Subsection A.1

General

JUSTIFICATION/COMMENTS

~PA3E 4-4 kz. . i 6



H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference: Qualifica-

tion Report 1. page 3. Section A.4.a.

Plant normal ambient radiation
dose (rd) 1.8 x 103 TID normal

Test exposure dose (rd) 1.1 x 102 TID R2

Test exposure dose rate (rd/hr) 0.49 x 10- for 2245 hrs

Test exposure source type
(e.g., Co-60 gamma) Co-60 gamma

JUSTIFICATION/COMMENTS

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during R2
normal and abnormal o eration addressed in the
qualification program Yes (Reference:

Qualification Report 1. aag-e4. Section B.1

JUSTIFICATION/COMMENTS Refer to TAB C., Attachment 3,

Section B .5 -

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: Qualification Rpt 1. page 4. Sect B.3.b ).

JUSTIFICATION/COMMENTS Mechanical stress testing

performed in accordance with Section 2.2.3 of T:FD. .

117-1974 to simulate winding forces that occur in an

:3t elf, mnFnr.

1 Qualification program refers to the test report and any supple- |R2
mental documentation including TVA analyses in TAB C of the Binder.

PAGE 5-75 I z
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 12 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION CORPLITED DATE g _- R

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE _

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? Yes
(Reference

(b)

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.1.

Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.1.

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Yes
(Reference

Qualified life (Document in QMDS) Expected qualified life is

40+ years.

JUSTIFICATION/COMIENTS Refer to TAB C, Attachment 3. Section D.

PAGF6;
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BINDER NO. WBNEO-MOT-004 PLANT WBN UNIT(S) 1 SHEET 13 OF�..1L
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R 2 R_
BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86 DS
INDUCTION MOTORS - OUTSIDE .z-89
CONTAINMENT CHECKED NMB DATE 8/28/8AN/L4

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: -_--

- . . - -)

JUSTIFICATION/COMMENTS No replaceable items were identified

in the insulation system qualification program described in

M&M report 282. The bearings and lubricants are routine

maintenance items. the replacement of which are addressed in

individual Oualification Maintenance Data Sheets in this

binder. Basically.-lubrication schedules. bearing replacement

intervals and electrical and mechanical surveillance recommen-

dations, particularly regarding the'neoprene slingers and

gaskets, are detailed.

PAGE9-7?1Rz



BINDER NO: WBNEQ-MOT-004 PLANT WI

BINDER TITLE LOUIS ALLIS-INDUCTION

MOTORS - OUTSIDE CONTAINMENT

3N UNIT(S) 1 SHEET 14 OF 29
3N UNIT(S) 1 SHEET 14 OF 29

R 1

COMPUTED Ackerly DATE 8/28/86

CHECKED NMB DATE 8/28/86 c g -

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation, Degradation and Aging (See Section C of EQC Binder for Detailed
Materials Analysis).

Radiation Activation
Material/Property/Function Threshold References Energy Reference

(a) Type NH9 Insulation Sys 1.1 x 109 Note 1 1.22 Note 3

.(b) Bearing Lubricant 2.0 x 102 Note 2 Note 5

(c)

(d)

(unevron SRI-Z grease)

Neoprene/mechani cal /
slinger & gasket

2 x 10- Note 4 Note 5-

(e)

JUSTIFICATION/COMMENTS Note 1: The NH9 system withstood a total dose of

1.1 x 109 rads and maintained its ability to perform its reauired

function as demonstrated hv nazsin. 2 rinUcI-- ncle.ra

Refer to Qualification Report 1, page 2, Section A.

Note 2: Refer to Digital Material Aging and Radiation Effects,

Library Code No. 157-83A, and TAB C, Section 4.2.

Note 3: Refer to Material Aging Calculation WAC-082. Refer to TAB D-8.

Note 4: Refer to Digital Material Aging and Radiation Effects Library,

Library Code No. 202-83A, Radiation Library Code 094-83.

Note 5: Consideration of long term thermal degradation is not required

because lubricant and slingers are not considered to be substances

or devices with infinite lives. A surveillance and maintenance

program is established in the QMDS in TAB G to ensure proper

operation.
WBEP - 01O
06/15/88
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 15 OF 29
R 2 R_-

BINDER TITLE LOUIS ALLIS - COMPUTED DFA DATE 8/28/86 _____

INDUCTION MOTORS - OUTSIDE z-2z69
CONTAINMENT CHECKED NMB DATE 8/28/86f-rrJ _

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the
limiting values of performance characteristics which would
constitute failure if not met (Yes/No/NA)? Yes
(Reference: Oualification Report 1. page 4. Section B.3.d

Identify Acceptance Criteria: Failure to withstand 30 minute

applied potential tests at the following levels: turn-to-turn,

120 VAC: coil-to-coil and coils-to=ground. 600 VAC.

(2) Performance Characteristics: Does the report/analysis provide
the performance characteristics for the equipment which should
be verified before, after, and periodically during the test to
judge equipment performance (Yes/No/NA)? Yes
(Reference: Qualification Report 1. Attachment 6. LTP-110.

page 1. Method of Test. Section 2 ).|R2

Identify baseline and functional testing: Functional tests

listed in section J.1 above. Each motorette was subjected to

the following baseline tests: turn-to-turn. 400 VAC: coil-

to-coil. 2000 VAC: coils-to-ground, 2000 VAC.

JUSTIFICATION/COMMENTS Also refer to TAB C. Att 3. Sections
R2

B.2 and B.7.

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (Yes/No/NA)? NA
(Reference:

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.3

PAGE s-79 ,9z
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J. WQMIUMENT ELECTRICAL CHARACTEJRITICS NECESSARY TO NSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:

JUSTIFICATION/COMMENTS Voltages applied to the motorettes

during baseline testing described in J.2 were chosen to be

above the maximum service voltage for motors rated 460 VAC.

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

Voltage NA

Load NA

Frequency NA

Accuracy NA R2

Other(s)

JUSTIFICATION/COMMENTS Refer to TAB C. Section 5.0

for discussion of voltage and frequency requirements.

-AES8~I~
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INDUCTION MOTORS - OUTSIDE
CONTAINMENT CHECKED NMB DATE 8/28/86 /

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE TH4F
ZERFORMA-CE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(b) Parameter Specific Accident Conditions Reference

Voltage NA

Load NA

Frequency NA

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS Refer to TAB C. Sect. 5.0 for

discussion of voltage-and frequency requirements.

(c) Parameter Demonstrated Conditions Reference

Voltage NA

Load NA

Frequency NA

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS Refer to TAB C. Sect 5.0 for

discussion of voltage and frequency requirements.

PAGE 5r/-
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K. REOUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-78 |R2

(1) Normal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: -

(2)- Abnormal Max

104 (a) Temperature (0F)

ATM (b) Pressure (psig)

80 (c) Humidity (7.)

.8x103 (d) Radiation (rd)

None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 8 hours per excursion and will occur less than 1%

of the plant life.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

110 for
(a) Temp. (OF)(**) 100 days Accident type LOCA 2R2

(b) Pressure (psig) NA Accident type

(c) Humidity (%) NA Accident type

(d) Radiation (rd) 1.9xl0x * Accident type LOCA JR2

(e) Spray Type NA Accident type

* Locatiqn specific dose per TVA calculation WBNNAL3-031.

** For additional details, refer to TAB C, Att 3,
Section C. - ..

PAG 5-&Z ,2
R2
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3/11l8'

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): Motors are located outside containment and

are not-subiect to chemical sErav.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? No -(Reference:

TAB C. Section 7.0 and WBN Environmental Dwz 47E235-78
)

1.|R2

(7) Subject to submergence (Yes/No/NA)? No (Reference:

). 1R2

Identify initiation time and duration of submergence:

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? NA
(Reference: Section P - Note I-

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

(9) Special environmental calculations (temp., rad., etc.)

.TXy RIMS No.

WBNNAL3-03 1 See TAB B-3. Sect A

PLUSEQ/73 .56

I PAGESR2

R2
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TAB C. Section 7.0 and WBN Environmental Dwe 47E235-78 I
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L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference
TAB C, Att. 3,

Operating Time 100 days Sect. D -
TAB C, Att. 3,

Temperature (0F) 110 Sect. D
TAB C,

Pressure (psig) ATM Sect. 3.5
TAB C, Att. 3,

Relative Humidity (%) 100 Sect. B.6
TAB C,

Chemical Spray* NA Sect. 3.4
TAB C, Att. 3,

Radiation (rd)** 1.9018x106  Sect. D
gamma TAB C,

Submergence NA Sect. 7.0

*Includes spray concentration, flowrate, density, duration, and
pH.

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Envelopes Specified

Parameter (Yes/No/NA) Reference
TAB C, Att. 3,

Temperature Yes Sect D
TAB C,

Pressure Yes Sect. 3.5
TAB C, Att. 3,

Relative Humidity Yes Sect. B.6
TAB C,

Chemical Spray. NA Sect 3.4
TAB C,

Submergence NA Sect 7.0

R2

R2

IR2

JUSTIFICATION/COMMENTS

PLUSEQ/73.57
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) SHEET 21 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED a- ATE c/Z R R

MOTORS - OUTSIDE CONTAINMENT CHECKED i DATE Go

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS (Continued)

(3) Were margins applied to the test parameters or otherwise addressed in
the test program to assure that normal variation and uncertainties are
accounted for? (Note margin applied, yes/no/NA)

Margin
Suggested Margins per IEEE-323(741 Applied Yes/No/NA

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: +10% of rated value

Frequency: ±5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: +10% added to acceleration

JUSTIFICATION/COMMENTS: Note 1: Per TAB C.

worst case expected life was calculated to

Note 1 Yes

10%

.Note 1

NAL

Yes

Yes

NA 3

NA(3)

NA(4)

NA(5)

-Att._3Sect. C.1. a

)-bel.098 226 years

with a maximum hot snnt n-em-e ,vr o7R 11e or- 4*nMLgA

operating-time is 40.27-years.--A significant margin exists in

the relationship between the time and temperture criteria.

(2) Refer to TAB C. Section 3.5.

(3) Refer to TAB C. Section 5.0.

(4) Refer to TAB C. Section 3.3.

vibration and as such, a vibration margin above the levels

addressed in TAB C. Att. C. Section B.5 is not required.K
TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 22 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED ?L DATE Vgn/a&/ R
MOTORS - OUTSIDE CONTAINMENT CHECKED DATE X

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference

JUSTIFICATION/COMMENTS Motors utilizing the stator insulation

ssmttdust-be-capable of startin2 and maintaining

Onprat -i nn, Rafn fr .o TAR A

(2) Did the equipment perform its intended function during the
design basis accident exposure (yes/no/NA)? NA
(Reference

simulated

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.3.

(3) Did the equipment perform its intended function during the
post-design basis accident exposure (yes/no/NA)? NA
(Reference

simulated

JUSTIFICATION/COMMENTS Refer to TAB C. Section 3.3.

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? NA (Reference

JUSTIFICATION/COMMENTS Refer to TAB C Attachment 3 Section D.

PAGEd- M
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S)1 SHEET 23 OF 29
LOUI ALLS -NDUCIONR -_ R ~BINDER TITLE LOUIS ALLIS - INDUCION COMPUTED AATE q/2-!A'(/

MOTORS - OUTSIDE CONTAINMENT CHECKED ATE

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? NA
(Reference

JUSTIFICATION/COMMENTS No anomalies were noted throughout the

motorette testing.

PAGCEI

TIlA ,lwn 7 ,1 - ' -eI- ,-. . - . . JI Vol% 11"41J/ lC-13-001
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 24 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED DATE g/R/_ R_
MOTORS - OUTSIDE CONTAINMENT CHECKED DATE _

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS Norelaceble items were identified in the

insulation svqtpm ualificat-
4
in - Aorihnrvv in M L M r Qn--t tR.

The bearings and lubricants are routine maintenance items, the replace-

ment of which are addressed in individual-Qualification Maintenance

Data Sheets in this binder. Basicallylubrication schedules bearin

replacement intervals, and electrical and mechanical surveillance

recommendations, particularly regarding the neoprene slingers and

gaskets. are detailed in the QMDS located in TAB G.

iva A ji er_ e -a
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BNDER NO. EQ-MT-004 PLANT WN UNIT(S) SHEET O25 F

BINDER TITLE LOUIS ALLIS - INDUCTION COMP U TED DATE _ _ ____

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE _ _ __ _

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

TVA 19537 (OE-3-86) �Qk'Li I .10
hQFJ /.1
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 26 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTEDU DATE 2 R - R -

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE s

0. SUMMAR OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

Qualified life or replacement schedule established?

Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

Criteria regarding test sequence satisfied?

Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

Criteria regarding submergence satisfied?

Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

Criteria regarding operability status/mode satisfied?

Criteria regarding test failures or anomalies
satisfied?

YesXNo/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

NA

NA

NA

Yes

Yes

Yes
Section P -
Note 1

Yes

Yes

PAGL 290
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BINDER NO. WBNEQ-MT-004 PLANT WBN UNIT(S) 1 SHEET 7 OF 29

BINDER TITLE LOUIS ALLIS - INDUCTION COMPUTED DATE ____ - _ R

MOTORS - OUTSIDE CONTAINMENT CHECKED DATE r

O. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance
criteria for equipment performed?

(b) Was an initial base line test done to establish
required performance characteristics?

(c) Has the test/analysis demonstrated that performance
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time at least
1 hour?

(b) If exception to the 1-hour minimum operating time
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identified?

P. DISCUSSION

NOTE 1: Motors are located throughout the Auwxilia-rv Riiltiir

Yes/No/NA

Yes

Yes

Yes

Yes

NA

Yes

Yes

NA

NA

Yes

Yes

radiation iq *I LJ JtU-1A.JUlli- U. ht.le LL

design: therefore, these motors are not required to be

evaluated for the effects of beta radiation.

PAGE.a~Ž
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BINDER NO. WBNEQ-MOT-004 PLANT WBN UNIT(S) 1 SHEET 28 OF 29

LOUIS ALLIS - INDUCTION COMPUTED D /_/__
MOTORS - OUTSIDE CONTAINMENT CHECKED it D ATE i0

SUPPLEMENT 1
COMPONENT-UNIQUE CHECKLIST

MOTORS

Page 1 of 2

EQUIPMENT IDENTIFICATION

(1) Is the motor identified in the qualification report identical to the
plant motors which require qualification (yes/no/NA)? No

Item

(a) Insulation system
materials

(b) Coil construction
(form or random
wound, cast)

(c) Insulation class
(B, F, H)

(d) Lubricant

Manufacturer

Type

(e) Bearing

Manufacturer

Type

Bearing life

(f) Seals

Manufacturer

Type

Material

Plant
NH9
(P4-9061
-115)

Report
NH9
(P4-9061
-115).

RANDOM RANDOM

H

CHEVRON

SRI-2

MRC

Lntifriction

Slinger

Neoprene

Acceptable
(YesjNo/NA)

Yes

Yes

H Yes

Yes

Yes

Yes -

Yes

Yes

Yes

NA

NA

NA

NA

NA

NA

NA

NA

Report
Section
Refer to
(2) this
supplement

Qual. Rpt 1
P 1. OBJECT
Refer to
Note 1 in
Comments

Refer to
TAB C
Section 4.2

Refer to
(3) this
Supplement

Refer to
(5) this
Supplement

PAGERS'
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BINDER NO. WBNEQ-MOT-004 PLANT-

BINDER TITLE LOUIS ALLIS -
INDUCTION MOTORS - OUTSIDE
CONTAINMENT

0

WBN UNIT(S) 1 SHEET 29 OF_29
14- R 2 R_

COMPUTED DFA DATE 8/28/8 6 -

CHECKED NMB DATE 8/28/86j _ _

31s/#5

EQUIPMENT IDENTIFICATION (Continued)
Page 2 of 2

Item

(g) Motor lead
insulation

Comments: Note 1 -

Plant Report
Acceptable
(Yes/No/NA)

NOMEX w/ NOMEX w/
Glass Braid Glass Braid Yes

Report
Section
TAB C,
Att. 3,
Sect.D

TAB E-4. Document 4-147746-NOR. Rev A |R2

Rage 3. Item 12.

(2) Does the qualification report indicate that the motorette insulation
system is the same as that used on the motors (Yes/No/NA)? Yes
(Reference: TAB E-4. Document 4-147746-NOR. Rev A. Daze 1

R2Section D-2
)

Comments:

(3) Has the vendor provided the bearing rating (Yes/No/NA)? Yes
(Reference: TAB E-4. Document 4-147746-NQR. Rev A. page 4

item 13 )

Comments: Also refer to TAB C. Section 4.1

|R2

(4) Was the lubricant included
(Reference:

Comments:

in the test program (Yes/No/NA)? No_

J

Refer to TAR C

(5) Were the seals included in
(Reference:

the test program (Yes/No/NA)? No

J

Refer to TAR rComments:
A- -+._

PLUSEQ/73 .58 .
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BINDER NO. , WBNEQ-R
MANUFACTURER a LIMI
PAGE 1 OF 5PRINT DATEs 06/27/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(I) M/RAD LAI

MODEL NUMBER CONTRACT (2)

WBN-1-MVOP-062-0061 -B 1-FCV -062-0061
SEAL FLOW RETURN ISOLATION VALVE SB-00

WBN-1-MVOP-063-0072 -A
CNTMT SUMP TO RHR PUMP A-A

WBN-1-MVOP-063-0073 -B
CNTMT SUMP TO RHR PUMP B-B

1-FCV -063-0072
SB-3

1-FCV -063-0073
SB-3

WBN-1-MVOP-063-0172 -B 1-FCV -063-0172
RHR TO RCS HOTLEG 1 8 3 FLOW ISLN VLV SB-2

WBN-1-MVOP-067-0087 -A 1-FCV -067-0087
LOWER CNTMT A COOLER DISCH ISLN VALVE IC

-B 280

-A

-B

-B

-A

729' 7" AC4
71C62-54114-1

685' A07'
71C62-54114-1

685' A07'
71C62-54114-1

713' A28
71C62-54114-1

OPER TIME EVENT

A 100D
A iMO
A iMO
A 100D
A 100D

A
B
B
B
B

A
B
B
B
B

A
A
A
A
A

100D
1lMO
1lMO
1lMO
1lMO

100D
1MG
1lMO
1lMO
1lMO

lOOD
1lMO
1lMO
1lMO
1lMO

A 100D
A iMO
A iMO
A 100D
A 100D

L
RH/C
CV/C
FW/C
MS/C

L
RH/A
CV/A
AB
AF

L
RH/A
CV/A
AB
AF

L
RH/A
CV/A
AB
AF

L
RH/C
CV/C
FW/C
MS/C

SAFETY FUNCTION

REQUIRED TO CLOSE AND REMAIN
CLOSED AFTER PHASE AISOLATION
SIGNAL IS RECEIVED AND RESET.
SEE NOTE 4.

La NORM CLOSED VLV MUST OPEN
TO ALIGN SUCTION OF RHR PUMP
TO SUMP FOR "SI" RECIRC, MUST
REMAIN OPEN DURING RECIRC MODE
CLOSE TO MITIGATE SING FAILURE

Ls NORM CLOSED VLV MUST OPEN
TO ALIGN SUCTION OF RHR PUMP
TO SUMP FOR "SI" RECIRC. MUST
REMAIN OPEN DURING RECIRC MODE
CLOSE TO MITIGATE SING FAILURE

NEEDED TO TRANSFER FROM COLD
LEG RECIRC TO HOT LEG RECIRC.
SEE NOTE 4.

ISOL FLOW TO VENT COOLER
UPON RECEIPT OF PHASE 'A'
CONTAINMENT ISOLATION SIGNAL.
SEE NOTE 4.

PAGE - ' 2
PREPARER/DATE Z/¶-•.'V B- AIqaleYq
CHECKED/DATE 23 - : . e
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PRINT DATE; 12/07/89

11 A T T S B A R N U C L E A R P L A 1J T
TAB A - EQUIPMENT IDEIITIFICATION MATRIX

BINDER NO. : WBNEQ-.._v -001
MANUFACTURER;
PAGE 2 OF 5

EQIS NIUMBER
DESCiJ IPT I011

UNIT DEVICE I
--------L OCAT IO N--------

D NO. AZHITH ELEV(I) RM/RAD
MODEL NUMBER CONTRACT

CAT OPER TIME
(2)

EVENT SAFETY FUNCTION

IJ31J-1-MVOP--067-0095 -A 1-FCV -067-0095
LOHER CNTtlT C COOLER DISCH ISLN VALVE IC

kiBN-1-M1VOP-067-0103 -B 1-FCV -067-0103
LOWER CNTMT B COOLER DISCH ISLIN VALVE IC

NBN-1 -MVOP-067 -0111 -B 1-FCV -067-0111
LOIlER CNTMT D COOLER DISCH ISLII VALVE IC

kiBiN-1-MVOP-067-0295 -A 1-FCV -067-0295 -A
UPPER CIJTMT VENT CLR A ISLN VALVE IC SMB-000

WBN-1 -llVOP-067-0296 -A 1-FCV -067-0296 -A
UPPER ClITllT VENT CLR C ISLN VALVE IC 510B-OO

-A A 100D
A 1MO
A M1110
A 1000
A 100D

A 100D
A 1MO
A 1 MO
A 100D
A 1000O

-B

-B A lOOD
A 1MO
A 1tl10
A 100D
A 100D

030

206

807' 6" 1JC
79KA2-824589-1

807' 7" UC
79KA2-824589-1

A 1000O
A 11MO
A I1NO
A 1000O
A 1000

A 1OOD
A 1M1O
A 1110
A 1 a0D
A 100D

L
RH/C
CV/C
FMt/C
MelS/C

RH/C
CV/C
FB,/C
MS/C

L
RH/C
CV/C
Fll/C
MS/ C

L
RH/C
CV/C
FW/C
MS/ C

RH/C
CV/C
MS/C
Fk/ C

ISOL FLOW4 TO VENIT COOLER
UPON RECEIPT OF PHASE 'B'
CONTAINMENT ISOLATION SIGNAL
SEE NOTE 4.

ISOL FLOW TO VENT COOLER
UPON RECEIPT OF PHASE 'B'
CONTAINMENT ISOLAT iON SIGNAL
SEE NOTE 4.

VLV MUST CLOSE Oil A CONTAIN
MENT ISOL SIGINAL AIID REMAIN
CLOSED. SEE NOTE 4.

VLV MUST CLOSE OIl A CONTAIN
MENT ISOL SIGINAL AND REMAINi
CLOSED. SEE NOTE E.

VLV MUST CLOSE Oil A CONTAIN
MENT ISOL SIGIIAL ANID REMAIN
CLOSED. SEE IOTE 4.

R_ R-

PREPARER/DATE -

CHECKED/DATE - .1

/ idK'
/

y
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PRINT DATE; 12/07/89

W A TT S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDEtf[IFICATIOU MATRIX

BINDER NO. ; 1qBNEQ-..A/ -001
MANUFACTURER ; LIMITORQUE
PAGE 3 OF 5 :

EQIS NtjU-BER
DESCRIPTTOQl

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH L -[FV(1) RM/RAD

MODEL NUMBER COIITRACT
CAT
(2)

OPER TIME EVEIJT SAFETY FUNCTIOIC___

WBN-1-tlVOP-067-0297 -B 1-FCV -067-0297 -B 148
UPPER CITtT VENT CLR B ISLN VALVE IC SMB-000

MBN-1 -tIVOP-067-0298 -B 1-FCV -067-0298 -B
UPPER CNTMT VENT CLR D ISLN VALVE IC SMB-OOO

WBN-1 -MVOP-068-0332 -B
RCS PRZR REL FLOW CONTROL

IJBN-1-MVOP-068-0333 -A
RCS PRZR REL FLOW CONTROL

1-FCV -068-0332
SB-00

1-FCV -068-0333
SB-O0

1BNJ-1 -MVOP-070-0087 -B 1-FCV -070-0087
RC PlP THERM BAR RET CtTMT ISLI VALVE

338

-B 1O04

-A 104

-B 302
SM B-OO

807' 7" UC
79KA2-824589-1

807' 7' UC
79KA2-824589-1

787' 7" UC
7lC62-54114-1

787' 7" UC
71C62-54114-1

732'11" AC4
78K24-823298

A 10D)
A 1MO
A 1MO
A 1UOD
A 10D

A lOOD
A lMO
A 1MO
A lOOD
A lOOD

A lOOD
A iflO
A 1MO
A lOOD
A 1000

A 100l
A 1MO
A 1tMG
A lOOD
A 100D

A lOOD
A 1tlO
A 1MO
A lOOD
A 100D

L
RH/C
CV/C

MS/C

L
RH/C
CV/C
FlM/C
MS/C

L
RH/C
CV/C

MS/C

L
RH/C
CV/C
Flq/C
MS/ C

RH/C
CV/C
FP1/C
MS/ C

VLV MUST CLOSE Oil A CONTAIN
MENT ISOL SIGNAL AIID REMAIN
CLOSED. SEE NOTE 4.

VLV MUST CLOSE Oil A CONTAIN
MENT ISOL SIGNAL AlID REM4AIIJ
CLOSED. SEE NOTE 4.

VLVS MUST BE CAPABLE OF
FUNCTIONIING AT AIIY TIME
FOR ACCIDENT MITIGATION

VLVS MUST BE CAPABLE OF
FUNCTIONING AT AllY TIME
FOR ACCIDENT MITIGATION

CLOSE ON PHASE U' ISOL
SIGNAL ANJD STAY CLOSED
AFTER RESET OF SIGIAL TO
tlAINTAIN CNTMT ISOLATION.
SEE IIOTE 4.

PREPARER/DATE -6 4"./; i.. •:

CHECKED/DATE

I -. . .,.

I- ' j }I+.R' A-3
R 3 R_- R-
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BINDER NO. * WBNEQ-MO
MANUFACTURER a
PAGE 4 OF 5PRINT DATES 06/27/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH lEV(il) RM/RAD CAT

MODEL NUMBER CONTRACT (2)PECRRPTIOH
OngR TIME EVENT SAFETY FUNCTION

WBN-1-MVOP-074-0002 -B
RHR SYSTEM ISOLATION VALVE

1-FCV -074-0002
SB-2

WBN-1-MVOP-074-0003 -A 1-FCV -074-0003
RHR PUMP A-A INLET FLOW CNTRL VLV SB-2

WBN-1-MVOP-070-0089 -B 1-FCV -070-0089
RC PMP OIL CLR RET CNTMT ISLN VALVE

WBN-1-MVOP-074-0001 -A 1-FCV -074-0001
RHR SYSTEM ISOLATION VALVE SB-2

WBN-1-MVOP-074-0008 -A 1-FCY -074-0008
RHR SYSTEM ISOLATION BYPASS VALVE SB-1

PAGEJLI A-/

-B A
A
A
A
A

-A 354

-B 300

-A

-A 304

710'11* LC
71C62-54114-1

C

A/
C
C

C

723' O" AC4
71C62-54114-1

676' All
71C62-54114-1

722' 1" AC4
71C62-54114-1

A/B
C
C
C
C

C
A
C
C
C

100D
lMO
l MO
100D
100D

NA
B 15MN/IMO
NA
NA
NA

NA
1MO
NA
NA
NA

1WK/100D
NA
NA
NA
NA

NA
1MO
NA
NA
NA

L
RH/C
CV/C
FW/C
MS/C

L
RH/C
CV/ C
FW/C
MS/C

L
RH/C
CV/C
FW/C
MS/C

L
RH/A
CV/A
AB
AF

L
RH/C
CV/C
FW/C
MS/C

PREPARER/DATE ,4/'/W A V4p/E

CHECKED/DATE -6L-L. AR.q d>

CLOSE ON PHASE 'B' ISOLATION
SIGNAL AND STAY CLOSED
AFTER RESET OF SIGNAL TO
MAINTAIN CNTMT ISOLATION.
SEE NOTE 4.

VLV MUST CLOSE IF OPEN AND
REMAIN CLOSED TO MITIGATE
RHR BREAK

VLV MUST CLOSE IF OPEN AND
REMAIN CLOSED TO MITIGATE RHR
BREAK. POS IND IS PAM VARIABLE i
AND MUST BE MONITORED FOR RHR
BREAK. 5ee AowE -4.

MUST CLOSE DURING
'CH-OVER FROM THE RWST
'HE CNTMT SUMP

MUST CLOSE IF OPEN AND
AIN CLOSED TO MITIGATE RHR
K. POS IND IS PAM VARIABLE f
MUST BE MONITORED FOR RHR
K. S6- a/E sf.

R .3 RR R

/2Iz/s 4a2a

...



PRINT DATE: 08/01/89

W A T T S B A R N U C L E A R. P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. :
MANUFACTURER
PAGE 5 OF

WBNEQ-MOV -001
: LIMITORQUE

5

LOCATTION
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
CAT OPER TIME
(2)

EVENT SAFETY FUNCTION

WBN-1-MVOP-074-0009 -B l-FCV -074-0009
RHR SYSTEM ISOLATION BYPASS VALVE SB-1

WBN-1-MVOP-074-0021 -B 1-FCV -074-0021
RHR PUMP B-B INLET FLOW CONTROL VALVE SB-2

-B 348 709'11" LC
71C62-541 14-1

-B 6761 A1O
71C62-54114-1

C
A/B
C
c
.C

A/B

C
C
C
C

NA
15MN/1MO
NA
NA
NA

1WK/1000
NA
NA
NA
NA

L
RH/C
CV/C
FW/C
MS/C

L
RH/A
CV/A
AB
AF

IF OPEN, VLV MUST CLOSE
AND REMAIN CLOSED FOR
ACCIDENT MITIGATION

VLV MUST CLOSE DURING
SWITCH-OVER FROM THE
RWST TO THE CONTAINMENT
SUMP

Page A-5 R2
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A.

TAB A - EQUIPMENT IDENTIFICATION MATRIX

The following notes apply to all pages of this TAB A.

1) Elevations shown are actual elevations for equipment located in the
Reactor Building and floor elevations for equipment located outside
the Reactor Building. Actual elevations for all equipment are
documented in TAB F.

2) See TAB B, Section A for a complete listing of the calculations
used in this binder and their revision level.

The following notes are equipment specific.

3) Field verification for valve 1-FCV-74-3 shows an incorrect floor
elevation. As constructed drawing 47W432-1 Rev. H shows the valve
to be located in 1A-A RHR Pump Room and floor elevation 676'-0".

4) The category and operating time listed for this device is the most
limiting, and is for the internal limit switch which is being used
to monitor a PAM function. The safety function listed is for the
MVOP. The PAM safety function is as follows: This limit switch
performs a PAM type B function and must be monitored for the
duration of each event.

IR4
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BINDER NO. WBNEQ-MOV-001 PLANT WBN UNIT(S) 1 SHEET 1 OF 33
R I R__

BINDER TITLE LIMITORQUE COMPUTED DFC DATE 9/22/86 ___

MOTORIZED VALVE OPERATORS WITH I&/;
TYPE RH INSULATED MOTOR CHECKED WBK/HDR DATE 9/22/86 ___ ___

A. DOCUMENTATION

Equipment Description Motorized Valve Actuator with Tvpe RH
tion

Vendor/Manufacturer Limitorgue
Equipment Model No.(s) See EOC TAB A

QUALIFICATION REPORTS (See EQC TAB D Table of Contents)

(1) Title/Number/Revision Li mitorqe Valve RIMS NEB820421203
Actuator. Qualification for Nuclear Service
#B0058 and Appendix A DATE 1-11-80

(2) Title/Number/Revision Limitorgue Valve RIMS NEB820421203
Actuator. Actuators for PWR Service
#600456 DATE 12-9-75

(3) Title/Number/Revision Limitorqj, Valve RIMS NEB820421203
Actuator, Temperature Related to High Rev. A
Superheat Ambient #B0027 DATE 10-18-78

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(4) Limitorque Valve Actuators with Type LR Motor for Westinghouse
PWR Report B0212 Dated 4/10/85.

(5) Supplement report to NUC-9 Rev. 1, 4-14-80, Reliance Electric
Company Summary Report - Nuclear Power Plant Motor Systems
Type Test Support Analysis - Random Wound Motors.

(6) Qualification Type Test Report of Multi-Point Terminal Strips,
for Use in Limitorque. Valve Actuators for PWR Service Dated
July 1, 1982. Report B0119.

(7) Limitorque telex dated March 24, 1986.

(8) WAC-49

(9)

(10)

(11)

(12)

(13)

|R1

|R1

Limitorque letter dated September 25, 1985 (B70 850925 012)

Limitorque letter dated September 5, 1985 (B70 850910 004)

Limitorque telex dated November 6, 1985 (B70 851107 021)

TVA telex dated November 6, 1985, (B70 851107 022)

WAC-67

I ---

PAGE B-1 R1
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BINDER NO. WBNEO-MOV-OO1 PLANT WBN UNIT(S) 1 SHEET la OF 33
R 3 R 4

BINDER TITLE LIMITOROUE COMPUTED /R1 RHM DATE 2/8/89 KBN
MOTORIZED VALVE OPERATORS WITH 12/12/89 7/V/fe
TYPE RH INSULATED MOTOR CHECKED /R1 KBN DATE 2/8/89 DLK ah2

12/12/89 711i/9r
A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(14) Category and Operating
B26 900327 200

(15) Category and Operating
B26 900309 227

(16) Category and Operating
B26 900319 215

(17) Category and Operating
B26 890510 506

(18) Category and Operating
B26 900110 200

(19) Category and Operating
B26 900309 232

Times, System 62, WBNOSG4-013 R12

Times, System 63, WBNOSG4-014 R11

Times, System 67, WBNOSG4-016 R14

Times, System 68, WBNOSG4-017 R9

Times, System 70, WBNOSG4-018 R13

Times, System 74, WBNOSG4-020 R8

(20) Environmental Drawing No. 47E235-41 Rl

(21) Environmental Drawing No. 47E235-42 R2

(22) Environmental Drawing No. 47E235-61 Rl-

(23) Environmental Drawing No. 47E235-74 R1

(24) Environmental Drawing No. 47E235-77 R1

(25) Calculation GENNAL3-001 RO - 40 year Containment Dose
B45 851117 235

(26) Calculation WBNNAL3-004 RO - Accident Dose - Reactor Building
B45 860205 235

(27) Calculation WBNNAL3-025 RO - 40 year Dose-Outside Shield
Building B45 860401 235

(28) Calculation WBNTSR-051, RO - Reduction of Beta Dose by Sheet
Steel B26 891129 202

(29) Environmental drawing number 47E235-59, R2, and
DCA-P-02351-18-0 in accordance with DCN P-02351-A
(B26 881210 801)

Note: Documents listed above are used throughout this binder for
equipment qualifications. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listina of binder references.

PAGE B-lA R4
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BINDER NO. WBNEQ-MOV-OO1 PLANT WBN UNIT(S) 1 SHEET 2 OF 33
R I R__

BINDER TITLE LIMITOROE____ COMPUTED DFC DATE 9/22/86 kY7 __

MOTORIZED VALVE OPERATORS WITH
TYPE RH INSULATED MOTOR CHECKED WBK/HDR DATE 9/22/86 , ___'

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified
Equipment Satisfies All Requirements Except Qualified

Life or Justification of Replacement Schedule
Equipment Qualification Not Established by Documentation
Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

(1) Qualification Status of Actuators 1-MVOP-67-87-A. 1-MVOP-67-95-A.

I-MOP-67-103-B. I-MOP-67-111-B. and I-MOP-70-89-B must be

established after replacement. See Open Item No. I.

Deficient internal cable is- to be renlarpd nor ECN fin25, nnsr

field verification must be resubmitted to the DNE binder preparer

upon resolution of Open Item No. 2. | R1
) NYlon- crimp connectors on the field winding leads must be replaced

with acceptable nuclear grade connectors. Complete revised field

verification must be resubmitted to the DNE binder preparer upon

resolution of Open Item No. 3. I R1
+) Heaters in the motor and limit switch compartments must be

decommissioned Prior to unit start-up. Complete revised field

verification must be resubmitted to the DNE binder Preparer upon

resolution of Open Item No. 4. IR1
) Black durz limit Switch rotors-must be replaced with qualified sub-

components. Complete revised field verification must be resubmitted

to the DNE binder preparer upon resolution of Open Item No. 5. JR1

) Verification of the manufiacturer and model number of the terminal

blocks installed in the limit switch compartment must be determined

before qualification status of the terminal block can be established.

See Open Item No. 6. I R1

(I

(4

(5

(6

RI
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BINDER NO. WBNEQ-MOV-OO1 PLANT WBN UNIT(S) I SHEET 2a OF 33
R__R

BINDER TITLE LIMITOROUE COMPUTED/E/ kI DATE 2-/49 _ __

MOTORIZED VALVE OPERATORS WITH
TYPE RH INSULATED MOTOR CHECKED/2-/ 7e'iKJ DATE ______

B. CONCLUSION OF REVIEW (Check only one block)
(continued)

X Equipment Qualified
Equipment Satisfies All Requirements Except Qualified

Life or Justification of Replacement Schedule
Equipment Qualification Not Established by Documentation
Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES (continued)

(7) Valve actuators must be fitted with T-drains in the low nOint of t-ha

(8)

limit switch compartments. Revised field verification must be

submitted upon resolution of Open Item No. 7.

OMDS requires that Class a Reliance motors must have a T-drain

installed in the low point of the motor housing. Revised field

verification must be submitted upon resolution of Open Item No. 8.

PAGE B-2A RI



BINDER NOW.&EQMOV_-001 PLANT WBN UNIT(S) SHEET 3 OF3

BINDER TITLIMITORQUE MOTORIZED VALVA DATE 5 R - R

OPERATORS WITH TYPE RH INSULATED MO MCKED / X DATE ___ __

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are QualifLed to the Criteria of 10CFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
01B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/ COMMENTS

The Limitorgue Environmental Qualification Program was conducted Der

IEEE-382 (1972). "IEEE Guide for Tvne Test of Class 1E Electric

Valve Operators for Nuclear Power Generatinz Stations" and meets the

requirements of IEEE-323 (1974) as they a22lv to valve actuators

(TR B0058, Section 2.1).

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE-382-1972

PAG--,
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BINDER NO.WBNEQ-MOV -001 PLANT WBN UNIT(S) 1 SHEET 4 OF 33

BINDER TITLEIMITORQUE MOTORIZED VALaMPUTEDC~1 6 DATE R -_ R

OPERATORS WITH TYPE RH INSULATED MQ M CKED A 4 DATE __

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS The Limitorpue Qualification Prozram was

conducted to encompass the entire family of actuators - SMB. SB.

SBD. and SMB/HBC in all available unit sizes (SMB-000 to SMB-5).

This was accomplished by type testing. See EQC TAB C. Section 1.0.

EQC TAB E Attachment I identifies the actuator plant ID number, the

Limitorque shop order number, the actuator serial number, and the

documentation reference which establishes traceability to the appli-

cable test report.

PAG-
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WBEQMO -0 iB 5 3
BINDER NO. NEQMOV_-001 PLANT WEN UNIT(S) SHEET 5 OF 33

BINDER TITLELIMITORQUE MOTORIZ aMPUTEDQJ - DATE ? R _- _ R

OPERATORS WITH TYPE RH INSULATEDM93 CKED DATE X

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/NA)? No

Qualif ication
Plant Device Document Reference

Motor Operated Motor Operated 600456,
(1) Equipment Type Valve Actuator Valve Actuator Sect. 2.0

600456,
(2) Manufacturer Limitorpue Limitorque Sect. 2.0

600456,
(3) Model Number(s) See EQC TAB A SMB-0 Sect. 2.0

(4) Serial Number(s)

Order No.

(5) Identify Component-
Unique checksheet
attached:

JUSTIFICATION/ COMMENTS

conducted tn pnrnm~nna I

See EQC TAB E
Attachment 1

See EQC TAB E
Attachment 1

None

Actuator
189835
Motor
2Y267074A1 EZ
Actuator
600456-A

The Limitorgue Qualification Drogram was

the t4 etr --mil v of atr - CUM CR

SBD. and SMB/HBC in all available unit sizes (SMB-000 to SMB-5.

Reference #B0058. Section 2.1). This was accomplished by conducting

the testing on a mid-size unit SMB-0 with a Reliance motor. 60 HZ.

460 VAC. insulation Class RH. type-P motor, size 40 ft.-lb. stall,

8 ft.-lb. run (Reference #600456. Section 2.0). See EQC TAB C.

Section 1.

600456,
Sect. 2.0
600456,
Sect. 2.0
600456,
Sect. 2.0

PA,,;E
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F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification Rl
documentation and/or evaluation and reference the source. Is the Iinterface a requirement for our application (Yes/No)? (Note below.)
If yes, enter requirement in QMDS, if no, provide justification.

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

NA

NA

See Comments

None

None

NA

NA

NA

Plant
Requirement?

(Yes/No)

NA

NA

Yes

NA

NA

NA

NA

Reference
Test Report

NA

NA

600456
Sect. 3.4.1

NA

NA

NA

NA

NA

JUSTIFICATION/COMMENTS Control and power lead connections were

made through flexible pressngure tight conduit connections run

between the unit tested and the access ports of the test chamber

(reference #k600456. Section 3.4.1): however, conduit seals and

special connections arenot required. See EOC TAB C. Section 2

for iustification. There are no specific 'installation interfaces"IRl

for this equipment specified throughout the qualification program.

40*
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BINDER NO.WBNEQ-MOV -001 PLANT WBN _ UNIT(S) 1 SHEET 7 OF 33

BINDER TITLELIMITORQUE MOTORIZED VAL bMPUTEDCL4 i 51/ DATE s/R R

OPERATORS WITH TYPE RH INSULATED MT KED A DATE5/

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environment in accordance with IEEE-323 (74), paragraph 6.3.2
(yes/no/NA)? (note below)

Yes/No/NA Reference
See

(a) Equipment inspected for damage No Comment
600456,
Tabl II&III. &

(b) Baseline performance Yes App. B
measurements taken

(c) Equipment aged:

6004J6,
Thermal Yes Sect. 3.1.1

600456,
Radiation Yes Sect. 3.1.3 & 3.3

600456, Sect.
Wear Yes 3.1.2

B0058, Sect.
(d) Vibration/seismic testing Yes 2.1; 600456,

conducted Seismic Sect. 3.2
600456, Sect. 4.4.1,

(e) Design basis event (DBE) 4.4.5,Tabl III
exposure Yes Fiz 6

600456, Sect. 4.4.1,
(f) Post-DBE exposure 4.4.5, Tabl III

Yes Fie 6
(g) Final inspection and 600456, Sect. 3.7,

disassembly Yes 4.5. & 4.7

(2) Was the same piece of equipment used throughout the test sequence
described in item (1) above (yes/no/NA)? Yes. 600456 Sect. 4.7.1:
see TAB C, Section 4for details.

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes
(Reference #600456. App. F. Tabl I ).

JUSTIFICATION/COMMENTS Low level vibration is addressed in the

EQC TAB C. Section 3. See EQC TAB C. Section 5.0 for discussion of

test sequence with respect to radiation exposure. Preinspection is

not a revuirement of IEEE 323-1974, hvp- t .-.

Lactured Der Limitorque standard nuclear BLM and no damage or

r------gnvj *.-= -- -4 J.JJ'J 0 u L .UU e. r C I
a- RA1~l
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BINDER NO. NEQMOV_-001 PLANT WLN UNIT(S) 1 SHEET OF

BINDER TITLELIMITORQUE MOTORIZED VAL Vb MPUTEDCE (Al DATE 5/ R__

OPERATORS WITH TYPE RH INSULATED MOO CKED 2 a DATE ;Ž-

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference B0058. Section 3.0 and 600456.

Section 3.1).

JUSTIFICATION/ COMMENTS None

(2) Were the following effects considered in the

Aging Effect

aging progi

Yes/No/NA

ram:

Reference
B0058.Set-t-. 3.2

Thermal aging Yes 600456,Sect. 3.1
6 0 0 456,Sect. 3.1

Radiation exposure Yes B0058.Sect. 3.4
B0058,

Vibration (non-seismic) aging Yes Sect. 2.1
6 00 456,Sect. 3.1

Operational (electrical/mechanical/process) Yes B0058.Sect. 3.3
stress aging

JUSTIFICATION/COMMENTS None

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA (Reference NA

JUSTIFICATION/COMMENTS No known svneraistic effects.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference 6 00456.Sect. 3.1.1: B0058. Sect. 3-2).

JUSTIFICATION/COMMENTS Thermal aging was conducted on

Reliance motor stator. See EQC TAB C. Section 4.0 for full

details.

PAGE HE
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PLANT WBN UNIT(S) 1 SHEET 9 OF 33
D -

BINDER TITLELIMITORQUE MOTORIZED VALOaLMPUTEPUT -h DATE ___ __

OPERATORS WITH TYPE RH INSULATED MQHO 3 KED o DATE __

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: B0058. Sect. 3.2

JUSTIFICATION/COMMENTS All organic materials subject to

thermal aainz degradation.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference B0058. Sect. 3.2

JUSTIFICATION/COMMENTS See EQC TAB C. Section 4.0 for full

details.

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference 600456.Sect. 3.1.1: B0058.Sect. 3.2)

Parameter

Temperature
Time

Plant Maximum Normal

1200F
40 Years

Test

1800 C
100 Hr

Equivalent

1300F
40 Yrs

JUSTIFICATION/COMMENTS Motor stator thermal azing conducted:

analysis conducted on other organic materials. See EQC TAB C,'

Section 4.0.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference B0058. Sect. 3.2 )

JUSTIFICATION/COMMENTS Thermal regression curve used for

motor stator: analysis used for-other materials. Sea -OC

TAB C. Section 4.0.

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? NA
(Reference NA

JUSTIFICATION/COMMENTS See EQC TAB C. Section 4.0.

PAGF -
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BINDER NO.WBNEQ-MOV -001 PLANT WBN UNIT(S) 1 SHEET 22 OF 3

BINDER TITLT-IMITORQUE MOTORIZED VAL VIPLTEDh•// e DATER R
0

OPERATORS WITH TYPE RH INSULATED M_ 0 CKED DATE iL

H. AGING (Continued)

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? Yes (Reference B0058. Sect. 3.2.1.2 ).

JUSTIFICATION/COMMENTS Thermal regression curve used for

motor stator. See EQC TAB C. Section 4.0.

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? No (Reference NA

JUSTIFICATION/COMMENTS Operation of equipment during thermal

azing is not required.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference 600456. Sect. 3.1.3 ).

B0058, Sect. 3.4
JUSTIFICATION/COMMENTS None

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference B0058. Sect. 3.2)

JUSTIFICATION/COMMENTS A specific listing of materials subject

to radiation degradation was not provided: however. organic

materials, as stated in Section 3.2 of B0058, would be subject

to radiation degradation. During the radiation exposure for

the test. the whole actuator was r diation aged.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference 600456. Sect. 3.1.3 & 3.3. and B0058. Sect. 3.4 ).

JUSTIFICATION/COMMENTS A ing dose was combined with the

accident dose. 4 Mrd was applied for normal dose: 200 Mrd

was applied for accident dose.

PAGE s-IC
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BINDER NO. WBNEQ-MOV-001 PLANT WBN UNIT(S) 1 SHEET 11 OF 33
R I R

BINDER TITLE LIMITOROUE COMPUTED DFC DATE 5/21/86 ___MOTORIZED VALVE OPERATORS WITH
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 6-__

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? aesl (Reference: 600456,
Section 3.1.3. 3.3. and Appendix C

Plant normal ambient radiation
dose (rd) 20E06

Test exposure dose (rd) 204E06

Test exposure dose rate (rd/hr) l.OE06

Test exposure source type
(e.g., Co-60 gamma) Co-60 gamma

JUSTIFICATION/COMMENTS Test dose included normal aging
Rlus accident dose.

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program* Yes (Reference: BOO58,

Section 2.1

JUSTIFICATION/COMMENTS Non-seismic vibration is not
addressed in the Limitorque Test Program. See EOC TAB C,
Section 3.0.

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? No
(Reference: B0058. Section 2.1

JUSTIFICATION/COMMENTS See EOC TAB C. Section 3.0-for
justification of omission of non-seismic vibration
aging.

* Qualification program refers to the test report and any supple- JR1
mental documentation including TVA analyses in TAB C of the Binder.
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BINDER NO. WBNEQ-MOV-OO1 PLANT WBN UNIT(S) I SHEET 12 OF3
R I RBINDER TITLEL I RQU COMPUTED DFC DATE 5/21/86 _

MOTORIZED VALVE OPERATORS WITS
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 A __

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: 600456. Section 3.1.2.

Avpendix B )

JUSTIFICATION/COMMENTS The actuator was cycled (mech-

anical aging) 1208 times: seating thrust was monitored.

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference:

600456. Section 3.1.2. AppendLx B

JUSTIFICATION/COMMENTS The actuator was cycled (mech-

anical aging) 1208 times: seatin-thrust was monitored.

(8) Was the qualified life of the equipment and its basis definedin the qualification program (Yes/No/NA)? Yes
(Reference: B0058. Section 3.2

Qualified life (Document in QMDS) 40 Years

JUSTIFICATION/COMMENTS See EOC TAB C. Section 4.0 for full

details on qualified life and aging.

PAGE B-12 R1



H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: B0058. Section 5.0 and 7.0

)

IR1

JUSTIFICATION/COMMENTS None

PAGE B-12A RI
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BINDER NO WBNEQ-MOV -001 PLANT WBN UNIT(S) I SHEET 13 OF 33

BINDER TITLELIMITORQUE MOTORIZED VAL PUTE DATE s/R/__- R

OPERATORS WITH TYPE RH INSULATED _O& 9 CKED DATE _ _

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation Degradation and Aging (Use Section C of EQC Binder for Detailed
Materials Analysis)

Material/Property/Function

(a) Melamine (white)

(b) Fiberite (brown)

(c) G.P. Phenolic (black)

(d) Motor Insulation-RH

(e) WLrine Insulation

Radiation
Threshold

2.04x108
Rads

2.09x108

Rads

2.09x108

Rads

2.04x108

Rads

NA

Reference

600456
Sectz 31.:

B0212
Sect. 6.7

B0212
Sect. 6.7

600456
Sect. 3.1.2

NA

Activation
Enerzy

1 .35

1 .78

1 .63

1 .02

NA

Reference

See
Comments

Comments

See
Comments

See
Comments

TAB C
Sect. 4.4

JUSTIFICATION/COMMENTS Radiation threshold does not apply. Limitorpue

has done radiation exposure Der the referenced Limitorque test reports.

The values listed in threshold column represent the testing Parameters.

Activation energies are documented in TABS "'D" and "E" as follows:

(a) Melamine - Output display from aping data calculation (WAC-49)

-(TAB "El).

(b) Fiberite - Limitorque test report B0212. Sect. 6.2 (TAB "D").

(c) G. P. Phenolic - Limitorque letter dated 9/5/85 (B70 850910 004)

(TAB "E").

(d) Motor Insulation - RH (WAC-49) (TAB "E").

See TAB C. Section 4.1 for material analysis of Phenolics and Section 4.2

for analysis-of motor insulation

I PAGF
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BINDER NO. BNEQ-MOV -001 PLANT WBN UNIT(S) 1 SHEET 14 OF 33

BINDER TITLEIMITORQUE MOTORIZED VAL E MPUTED(z f DATE //6 R

OPERATORS WITH TYPE RH INSULATED M &9CKED DATE _ _____

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference B0058, Sect. 4.1.8 ).

Identify Acceptance Criteria: The actuator must be capable of

opening or closing a valve on demand.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference Revort 600456. Sect. 4.6).

(3)

Identify baseline and functional testing: Motor aotential. run cur-

rent, power, stroke time. Peak current. and seating thrust were mea-

sured prior to the start of the test and are summarized in Table III

of Report 600456. Insulation resistance to around is tabulated in

Table II. See TAB C. Section 9 for summary.

Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference See Comment ).

JUSTIFICATION/COMMENTS Load cyclinz during the test is tabulated in

Table III of the test report.

PAGE -14
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BINDER NO. WBNEQOV-M-OO1 PLANT WBN UNIT(S) I SHEET 15 OF 33
RI R

BINDER TITLE-_LIMITORQUE COMPUTED DFC DATE 5/21/86 ______

MOTORIZED VALVE OPERATORS WITH 2i ?
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86/<~~ ___

J. zk E IERISTICS NECESSARYT-URE THE -
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:

600456 Section 3.1.2

JUSTIFICATION/COMMENTS Thrust measurements correspond to

the thrust rating for the actuator. In addition. Appendix B

of the test report shows baseline, mechanical aging. and

post-test thrust measurements.

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal CondLitions Reference
600456

Voltage 490 VAC Table III
600456

Load Approx 20.000 lbs thrust Table III

Frequency See Comment

Accuracy NA

Other(s)

RINA

NA

JUSTIFICATION/COMMENTS Although not specifically

stated. we have no reason to believe that Liintorgue

used anything-other than a 60 Hz power source.

PAGE B-15 RI
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BINDER NO. WBNEQ-MOV-OO1 PLANT WBN UNIT(S) l SHEET-16 OF 33
*R I R_

BINDER TITLE LIMITORQUE COMPUTED DFC DATE 5/21/86 ?-..

MOTORIZED VALVE OPERATORS WITH Z2'reT
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 2 _

.41 .1 Ya,=4

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER . fl . lLfJ l N k Y IL lIIMN

(Continued)

(b) Parameter Specific Accident Conditions Reference

Voltage See TAB C. Section 6 NA

Load See Comment NA
See comments

Frequency 60 Hz below

Accuracy NA

Other(s)
NA

JUSTIFICATION/COMMENTS Load required will be thrust necessary

to stroke the valve, Frequency variations would only occur

I R1

during the loading of the diesel generators. Si

not operational. the diesels cannot be overloadE

of causing-frequency variations. This is based

loading occurring during a LOCA on Unit 1 with a

.nce Unit 2 is

,d to the point

on maximum

lfull load

reiection on Unit 2.

(c) Parameter Demonstrated Conditions Reference
600456

Voltage 475VAC Table III
600456

Load A2orox. 20.000 lbs thrust Table III

Frequency See Comment See Comment

Accuracy NA NA

Other(s)

JUSTIFICATION/COMMENTS Justification for lack of reduced
voltages starting tests under accident conditions 1as mresented
in EQC TAB C. Section 6.0.- Although not specifically stated.
we have no reason to believe that Limitorgue use4 anythinr
other than a An 4z nnw-r

PAGE B-16 R1
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BINDER NO. WBNEO-MOV-OO1 PLANT WBN UNIT(S) 1 SHEET 17 OF 33
R I RBINDER TITLE__LLMITORQUE COMPUTED DFC DATE 5/21/86

MOTORIZED VALV OERATORS WITH*
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 ,U __

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. See op. 17A-E

(1) Normal Max (2) Abnormal Max

(a) Temperature (°F) See Above (a) Temperature (OF) See Above

(1) Pressure (psig) See Above (b) Pressure (psig) SeeAkbove

(c) Humidity (%) SeeAbove (c) Humidity (%) See Above

(d) Radiation (rd) See Abqve (d) Radiation (rd) See Above

(3) Process Interfaces: Valve body and stem connection configura-
tion elimina g ificant additional heating of the dezrada
ble actuator Darts due to elevated temperatures in process
fluid ds.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal temperatures could occur as a result of

outside temperature excursions. temporarily greater than

design heat loads, or degraded environment control system.

This could exist for up to 8 hours per excursion and will

occur less than 1% of the olant life. See TAB C. Sect. 4.0.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

MSLB-See
(a) Temperature (*F) 3Z7 Accident type EQOC TAB A

LOCA-See
(b) Pressure (psig) 12 Accident type EOC TAB A

LOCA-See
(c) Humidity (%) 100 Accident type EQC TAB A

4.7xl 8 (beta)* LOCA-See
(d) Radiation (rd) 4xlO7i{wna) Accident type ZQQCTAB A R1

8.35pH, 0.18M
H3B03 200OPPM
boron 0.033M
NaOH LOCA-See

(e) Spray Type Duration 3Q Accident type EQC TAB A

* The effect of beta radiation was considered. see TAR a mi1
Section 10.0

PAGE B-17 R1
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BINDER NO. WBNEO-MOV-001 PLANT WBN UNIT(S) 1 SHEET 17a OF 33
R I RBINDER TITLE TgEL COMPUTED DFC DATE 9/12/86 m -7MOTORIZED VALVE OPERATORS WITH a9

TYPE RH INSULATED MOTOR - - CHECKED WBK/HDR DATE 9/12/86 - _ _- flb~aw

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-41 |R1

(1) Normal Max (2) Abnormal Max

(a) Temperature (OF) j110 (a) Temperature (OF) 120

(b) Pressure (psig) 0.3 (b) Pressure (psig) 0.3

(c) Humidity (%) 80 (c) Humidity (%) 90

(d) Radiation (rd) l.OxlO (d) Radiation (rd) NA

(3) Process Interfaces: Valve body and stem connection confi-

guration eliminates significant additional heating of the

degradable actuator parts due to elevated temperatures in

process fluids.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to 8 hours

Rer excurion and will ocur less than 17 of the plant life.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature ('F) 160 Accident type LOCA

(b) Pressure (psig) 12.0 Accident type LOCA

(c) Humidity (%) IOO Accident type LOCA
4. 7xlO7 (beta)

(d) Radiation (rd) 3jxQ{g7Cmpa) Accident type LOCA R1

(e) Spray Type See Sheet 7 Accident type .IgLQCA

PAGE B-18 R1
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BINDER NO. WBNEQ-MOV-OO1 PLANT WBN UNIT(S) 1 SHEET 17b OF 33
R I R_

BINDER TITLE__LIMITORQUE COMPUTED DFC DATE 5/21/86 b __ird

MOTORIZED VALVE O3ERATORS WITH
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 X

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-42

(1) Normal Max (2) Abnormal Max

(a) Temperature (0F) 120 (a) Temperature (OF) 130

(b) Pressure (psig) 0.3 (b) Pressure (psig) 0.3

(c) Humidity (%) 8 (c) Humidity (%) 100

(d) Radiation (rd). 8xlO 7 (d) Radiation (rd) NA

(3) Process Interfaces: Valve body and stem connection configura-

tion eliminates siznificant additional heating of the

degradable actuator parts due to elvated temoeratures in

nrocers flurid-

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to 8 hours

Rer excursion and will occur less than 12 of the Dlant life.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 3Z7 Accident type MSLB

(b) Pressure (psig) -12.0- Accident type LOCA

(c) Humidity (%e) lQO Accident type LOCA
4.7xl0 (beta)

(d) Radiation (rd) 4.OxlO7•gamma) Accident type LOCA R1

(e) Spray Type See Sheet 17 Accident type LOCA

PAGE B-19 RI
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BINDER NO. WBNEO-MOV-OO1. PLANT WBN UNIT(S) 1 SHEET 17c OF 33

BINDER TITLE LIMITOROUE COMPUTED DFC DATE 5/2e86i~ 4MOTORIZED VALVE OPERATORS WITH 2/8/89
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 KBN P/hi

2/8 /8 9 a'/_ /e

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. .47E235-61

(1) Normal Max (2) Abnormal Max

(a) Temperature (OF) 104 (a) Temperature (OF) 110

(b) Pressure (psig) ATM(-) (b) Pressure (psig) ATM(-)

(c) Humidity (%) 80 (c) Humidity (%) 90

6(d) Radiation (rd) 7.5xlO (d) Radiation (rd) NA

(3) Process Interfaces: Valve body and stem connection configura-

tion eliminates significant additional heating of the

degradable actuator Parts due to elevated temperatures in

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could-exist for up to 8 hours

per excursion and will occur less than 1% of the -lant life.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (IF) 210 Accident type HELB JR

(b) Pressure (psig) ATM Accident type LOCA

(c) Humidity (%) A Accident type LOCA
6(d) Radiation (rd) 5x1O Accident type LOCA

(e) Spray Type NA Accident type

PAGE B-MR-4-
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BINDER NO. WBNEO-MOV-001 PLANT WBN UNIT(S) 1 SHEET 17d OF 33
R t R_

BINDER TITLE LIMITORQUg.E COMPUTED DFC DATE 5/21/86 9
MQ TORIZED VALVE OPEBERATORS WITH 8 -

TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 KZ ___

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.
a, ~2~-7i.I

(1) Normal Max (2) Abnormal Max

(a) Temperature (OF) 104 (a) Temperature (OF) 110

(b) Pressure (psig) ATM(-) (b) Pressure (psig) ATIM(-)

(c) Humidity (%) so (c) Humidity (%) 90

(d) Radiation (rd) .4.3xlO (d) Radiation (rd) LOCA

(3) Process Interfaces: Valve body and stem connection configura-

tion eliminates significant additional heating nf the

degradable actuator parts due to elevated temperatures in

orocess fluids

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abztzmal conditions could exist for u2 to 8 hours

per excursion and will occur less than 1% of the plant life.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (*F) 110 Accident type LOCA

(b) Pressure (psig) NA Accident type LOCA

(c) Humidity (%) NA Accident type LOCA

(d) Radiation (rd) 7 Accident type LOCA

(e) Spray Type NA Accident type

PAGE B-21 RI
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BINDER NO. WBNEO-MOV-0Ol PLANT WBN UNIT(S) 1 SHEET 17e OF 33
R I RBINDER TITLE-_LIMITOROUE COMPUTED DFC DATE 9/12/86 rRPMOTORIZED VALVE OPERATORS WITH ZIg°/qTYPE RH INSULATED MOTOR CHECKED WBKIHDR DATE 9/12/86 1

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-77 JR1

(1) Normal Max (2) Abnormal Max

(a) Temperature (IF) 104 (a) Temperature (*F) 110

(b) Pressure (psig) ATM (b) Pressure (psig) ATM

(c) Humidity () 80 (c) Humidity (%) 90

(d) Radiation (rd) 1.8xlO (d) Radiation (rd) NA

(3) Process Interfaces: Valve body and stem connection confi-

guration eliminates significant additional heating of the

degradable actuator Darts due to elevated temperatures in

process fluids.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to 8 hours

Rer excursion and will occur less than 1% of the plant life.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (*F) 190 Accident type LOCA

(1) Pressure (psig) ATM Accident type LOCA

(c) Humidity (%) 90 Accident type LOCA

7(-d) Radiation (rd) lxlO Accident type LOCA

(e) Spray Type NA Accident type

PAGE B-22 RI



BINDER NO. WBNEO-MOV-001 PLANT WBN UNIT(S) L SHEET 18 OF 33
R I R_

BINDER TITLE LIMITORQUE COMPUTED DFC DATE 5121/86
MiTORIZED VALVE OPERATORS WITH zlTA88
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5121/86 2

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): See EQC TAB C. Item 11.0 for discussion JR1

on chemical spray

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? No (Reference:

STAB C. Item 2

(7)

,I

Subject to submergence (Yes/No/NA)? Yes (Reference:

EQC TAB C. Item 13.0

Identify initiation time and duration of submergence:

See discussion on submergence in EOC TAB C. Item 13.0. Sub-

mergence is not a qualification concern based on assessment.

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: EOC TAB C. Item 10

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

4.69 x II7 beta see discussion on beta radiation in TAB C.

Item 10.0

(9) Special environmental calculations (temp., rad., etc.)

Type RIMS No.

See TAB B Section A.

|R1

RR1

Rl

R1

Ii.
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BINDER NO. WBNEQ-MOV-001 PLANT WBN UNIT(S) 1 SHEETJlJ OF 33
R I R_

BINDER TITLE LIMITORQU COMPUTED DFC DATE 5/21/86 _t

MOTORIZED VALVE OPERATORS WITH D
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 Kiev

L. SUMMARY COMPARISON OF TEST CONITTTONS

(1) Comparison of worst-case maximum parameters:

Paramete Specified Demonstrated

Operating Time 100d 30d

Temperature (OF) 327 315

Pressure (psig) 12.0 78
Steam Steam

Relative Humidity (%) 100 100
8.2pH;0.18M H3B03
30d; 2000PPM Boron TAB C

Chemical Spray* O.033M NaOH Item 11.0

Radiation (rd)** 1I0EQ6 204E06
TAB C,

Submergence Item 13.0 None

*Includes spray concentration, flowrate, density,
pH.

R ef-ex e i
600456, Sect.
4.4.1. Fig 6
600456, Sect.
4.4.1. Fig 6
600456, Sect.
4.4.1. Fig 7

600456
Sect. 4.4.3

600456
Sect. 4.4.2
600456

Sec t. 3.3

NA

duration, and

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type.

***See K(8) for discussion on Beta Radiation.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Envelopes Specified

Parameter (Yes/No/NA) Reference
600456

Temperature No Fig 6
600456

Pressure Yes Fig 5.6.7
600456

Relative Humidity Yes Sect. 4.4.3
600456

Chemical Spray Yes Sect. 4.4.2
TAB C,

Submergence No Item 13.0

JUSTIFICATION/COMMENTS EOC TAB C. Section 7.0 przsmjs
justification for comparison of reqtired V.S. test profile
for t m eratuare See TAB -C, Idm 12.0. for
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BINDER NO. WBNEO-MOV-001 PLANT WBN UNIT(S) I SHEET 20 OF 33
R t R_

BINDER TITLE LIMITORQUE COMPUTED DFC DATE 5/21/86 m
MOTORIZED VALVE OPERATORS WITH
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 g _t __

L. IUMMARLYCOMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS -
(Continued)

See TAB C

resnect to

Item I130 for discussion on submer2ence |R1

lbeta-radiation._the metallic mass of the onratorr

eliminates the cocqrn for beta radipion.

(3) Were margins applied to thetest parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Margin
Suggested Margins per IEEE-323(74) Applied Yes/No/NA

Temperature: +15 degrees F None No

Pressure: +10% but no more than 10 psig 10% Yes

Radiation: +10% of accident dose 10% Yes

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: ±10% of rated value

Frequency: ±5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: .10% added to acceleration

JUSTIFICATION/COMMENTS #600456. Section

test actuator was subjected to aqdditionm

+10%
See
Comment

NA

2 DWELLS

NA

3.0 states3.0 - --- h. - i-hQ-

environmental tests and prior to final inspection as an added

test margin. EQC TAB C. Section 7.0 2resents justification

for margin with respect to test temperature and time. See

EQC TAB C. Section 6.0 for justification for lack of reduceid

voltage tesQHno

PAGE B-25 RI
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BINDER NO. WBNEO-MOV-OO1 PLANT WBN UNIT(S) 1 SHEET 21 OF 33
R I R_

BINDER TITLE__LIMITOROQE COMPUTED DFC DATE 5/21/86 _

MOTORIZED VALVE OPERATORS WITH
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 4& _ _

0

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference: B0058. Section 2.4

JUSTIFICATION/COMMENTS The basic function of a valve

actuator is to provide the required torque and/or thrust

to open or close the valve as required.

(2) Did the equipment perform its intended function during the
simulated design basis accident exposure (Yes/No/NA)? Yes
(Reference: 600456. Section 4.4.5 and 5.0

JUSTIFICATION/COMMENTS The test unit functioned adequately

throughout the entire test.

(3) Did the equipment perform its intended function during the
simulated post-design basis accident exposure
(Yes/No/NA)? Yes (Reference: 600456. Section 4.4.5 and

5.0

JUSTIFICATION/COMMENTS The test unit functioned adequatelv

throughout the entire test.

(4) Did the test demonstrate the operability requirements for the
required time interval for which the equipment is required to
operate (Yes/No/NA)? No (Reference:

600456. Figure 6

JUSTIFICATION/COMMENTS See EQC TAB C. Section 7.0 for

justification of actuator operability 2ost-accident-.

Rl
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BINDER NO. WBNEQ-MOV-OO1 PLANT WBN UNIT(S) I SHEET 21a OF 33

R I R -BINDER TITLE LIMITORQUE COMPUTED DFC DATE 5/21/86 ><#_
MOTORIZED VALVE OPERATORS WITH zlefiq
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 g ___

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (Yes/No/NA)? Yes
(Reference: 600456. Section 4.4.5 and 4.6

JUSTIFICATION/COMMENTS Minor problems were experienced

during and after the LOCA test: however. these had no

effect on actuator aerformance. See referenced sections of

Limitorque report 600456.
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BINDER NO. BNEQ-MOV -001 PLANT WBN UNIT(S) 1 SHEET 22 OF 33
-3 . M

BINDER TITLELIMITORQUE MOTORIZED VALTREDLI & DATE /zA n -

OPERATORS WITH TYPE RH INSULATED MOJ 'fKED Ax X DATE/ ___

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC
Binder - QualifLcation Maintenance Data Sheets).

JUSTIFICATION/COMMENTS See EQC TAB G.

PAGE.- 27
'%.A ..RGQ\A4 a.-I

IV,.M

I

i



BINDER NO.WBNEQ-MOV -O01 PLANT WBN UNIT(S) 1 SHEET 23 OF 33

BINDER TITLLIMITORQUE MOTORIZED VAL IVIPLTEI)4Qa DATE R/___G

OPERATORS WITH TYPE RH INSULATED MOQ3iCKED l DATE 51_

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
Justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

NA

Yes

NA

NA

NA

Yes

Yes

Yes

Yes*

Yes

Yes

*Only the motor was pre-aged prior to application of DBE conditions. See
TAB C for aging of switch materials.

P A GE.8 92;73
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BINDER NO. WBNEQ-MOV-OO1 PLANT WBN UNIT(S) I SHEET_25 OF 33
R I R_

BINDER TITLE LIMITOROUE COMPUTED DFC DATE 5/21/86 19~L
MOTORIZED VALVE OPERATORS WTTH DJ i3E
TYPE RH INSULATED MOTOR CHECKED WBK DATE 5/21/86 7 __

MI/Fte

0. SUMMARY OF REVIEW (Continued)

Yes/No/NA

(15) Criteria regarding functional testing satisfied? Yes

(a) Does the test plan/report specify an
acceptance criteria for equipment performed? Yes

(b) Was an initial base line test done to
establish required performance characteristics? Yes

(c) Has the test analyis demonstrated that
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured? Yes

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time at
least 1 hour?

(b) If exception to the 1-hour minimum operating
time was taken, was adequate justification
provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements
adequately identified?

P. DLSCSSI

|R1

NA

NA
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BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET 1 OF 1
R 4 R 5

BINDER TITLE LIMITORQUE ACTUATORS COMPUTEDIRl RHM DATE 2/8/89 KBN
12/12/89 71//89e1

OUTSIDE CONTAINMENT WITH CLASS B CHECKED IR1 KBN DATE 2/16/89 DLK Abla
MOTORS 12/12/89 '7/11/9c

TAB A - EQUIPMENT IDENTIFICATION MATRIX

The following notes apply to all pages of this TAB A.

1. Elevations shown are Actual elevations for equipment located in
the Reactor Building and Floor elevations for equipment located
outside the Reactor Building. Actual elevations for all equip-
ment are documented in TAB F.

2. See TAB B, Section A for a complete listing of the calculations
used in this binder and their revision level.

The following notes are equipment specific.

3. Power is to be removed from 1-FCV-62-98 and 1-FCV-62-99 motors
by ECN 6701. After the ECN and field verification is complete,
the binder must be revised to reflect the motors as Cat. C
and the actuators as Cat. B.

4. The category and operating time listed for this device is the
most limiting, and is for the internal limit switch which is
being used to monitor a PAM function. The safety function
listed is for the MVOP. The PAM safety function is as follows:
This limit switch performs a PAM type B function and must be
monitored for the duration of each event.

R5
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PRINT DATE: 01120/89

W A T 7 S a A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

----------LOCATION---------
DE.SlIE-uub --------------- ----- QI-- -- - IL£B HLEA
at"'RIeIIQ ------------------------ CQ.-lYF-- QUIR-CI .......

BINDER NO. : WBNEQ-HOV -003
MANUFACTURER : LINITORQUE
PAGE 1 OF 17

£A I
(2)

WBN-1-NVOP-026-0241 -3
ANN STANDPIPE ISLN VALVE

1-FCV -026-0241
SB-O0

713' A28
77K51-822598-6

A/B SMN/1000 L VLV MUST CLOSE ON A PHASE
A CONTAINMENT ISOL SIGNAL

WBN-I-MVOP-026-0242 -A 1-FCV -026-0242
ANN STANOPIPE ISLN VALVE Ss-Do

WBN-1-MVOP-026-0243 -A 1-FCV -026-0243
REACTOR COOLANT PUMP SPRAY ISLN VALVE Sa-OO

WBN-1-MVOP-026-0244 -B 1-FCV -026-0244
ANN SPRINKLER SYS ISLN VALVE SB-00

WBN-1-hVOP-026-0245 -A 1-FCV -U20-0245
ANN SPRINKLER SYS ISLN VALVE CONT sa-00

-A 713' A2S
77KS1-822598-6

-A 713 A28
77K51-822598-6

-B 713' A28
77k51-322598-6

713' A28
77K51-S22598-6

-A

A/B 5MN/1000

A/B 5MN/1000

A/B SMN/10OD

A/B 5MN/1000

L VLV MUST CLOSE ON A PHASE
A CONTAINMENT ISOL SIGNAL

L VLV MUST CLOSE ON A PHASE
A CONTAINMENT ISOL SIGNAL

L VLV MUST CLOSE ON A PHASE
A CONTAINMENT ISOL SIGNAL

L VLV MUST CLOSE ON A PHASE
A CONTAINMENT ISOL SIGNAL

PREPARER/DAsE-JWH ------------- 9/9/86-

CHECKED/DATE NMB 9/12/86
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BINDER NO. * WBNEQ-MOV -003
MANUFACTURER a LIMITORQUE
PAGE 2 OF 17PRINT DATE& 07/07/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER UNIT DEVICE ID
tbSCKIPTION

-------- LOCATION--------
NO.h AZMITH RLI l RM/RAD CA OER TIME EVENT
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-MVOP-062-0063 -A 1-FCV -062-0065
SEAL FLOW RETURN ISLN VALVE SB-OO

WBN-1-MVOP-062-0090 -A 1-FCV -062-0090
CHARGING FLOW ISLN VALVE SMB-OO

WBN-1-MVOP-062-0091 -B
CHARGING FLOW ISLN VALVE

WBN-1-MVOP-062-0098 -A
CHARGING PUMP lA-A MIN FLOW

WBN-1-MVOP-062-0099 -B
CHARGING PUMP 1A-A MIN FLOW

1-FCV -062-0091

1-FCV -062-0098

1-FCV -062-0099

SMB-oD

SMB- 00

SMB-0D

-A 713' A28
71C62-54114-1

713' A28
7?C62-54114-1

-A

-B 713' A28
71C62-54114-1

713' A28
71C62-54114-1

713' A28
71C62-54114-1

-A

-B

A lOOD
A lMO
A lMO
A IMO
A lMO

A/B
A/B
A/B
A/B
A

A/B
A/B
A/B
A/B
A

B
B
B
B
B

B
B
B
B
B

5MN/100D
5D/lMO
15MN/lMO
5D/lMO
iMO

5MN/1OOD
5D/lMO
15MN/lMO
5D/lMO
1lMO

lOOD
IMO
iMO
1lMO
iMO

lOOD
1lMO
1lMO
1lMO
1lMO

L
RH'A
CV/A
AF
AB

L
RH/A
CV/A
AB
AF

L
RH/A
CV'A
AB
AF

L
RH'A
CV/A
AB
AF

L
RH/A
CV'A
AB
AF

VLV IS REQUIRED TO CLOSE
AND REMAIN CLOSED AFTER
THE PHASE A ISOLATION
SIGNAL IS RECEIVED AND
RESET. SEE NOTE 4.

0

FOR LENGTHY DISCUSSION OF
SAFETY FUNCTION SEE CAT 8 OP
TIMES CALCULATION WBNOSG4-013.
SEE TAB B FOR REVISION LEVEL.

FOR LENGTHY DISCUSSION OF
SAFETY FUNCTION SEE CAT 8 OP
TIMES CALCULATION WBNOSG4-013.
SEE TAB B FOR REVISION LEVEL.

FOR LENGTHY DISCUSSION OF
SAFETY FUNCTION SEE CAT & OP
TIMES CALCULATION WBNOSG4-013.
SEE TAB B FOR REVISION LEVEL.

FOR LENGTHY DISCUSSION OF
SAFETY FUNCTION SEE CAT 8 OP
TIMES CALCULATION WBNOSG4-013.
SEE TAB B FOR REVISION LEVEL.

R_ R-
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BINDER NO. 1
MANUFACTURER
PAGE 3 OFPRINT DATEs 07/07/90

WBNEQ-MOV -003
a LIMITORQUE
17

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

UNIT DEVICE IDEQIS NUMBER,
DESCRIPTION

NBN-1-MVOP-062-0132 -A 1-LCV -062-0132
VCT OUTLET ISOLATION VALVE LEVEL CONTROL SB-00

WBN-1-MVOP-062-0153 -B 1-LCV -062-0133
VCT OUTLET ISOLATION VALVE LEVEL CONTROL SB-00

-------- LOCATION--------
NO. AZMITH ELEV(I) ,RM/RAD CAT
MODEL NUMBER CONTRACT (2)

-A

-B

713' A07'
71C62-54114-1

713' A07'
71C62-54114-1

A
A
A
A
A

A
A
A
A
A

100D
1lMO
1lMO
1lMO
iMO

lOOD
lMO
1MO
iMO
iMO

L
RH/A
CV/A
AB
AF

L
RH/A
CV/A
AB
AF

SAFETY FUNCTION

FOR LENGTHY DISCUSSION OF
SAFETY FUNCTION SEE CAT & OP
TIMES CALCULATION NBNOSG4-013.
SEE TAB B FOR REVISION LEVEL.
SEE NOTE 4.

FOR LENGTHY DISCUSSION OF
SAFETY FUNCTION SEE CAT & OP
TIMES CALCULATION NBNOSG4-013.
SEE TAB B FOR REVISION LEVEL.
SEE NOTE 4.

.WBN-1-MVOP-063-0001 -A 1-FCV -063-0001
RWST TO RHR PUMP FLOW CONTROL VALVE SB-2

WBN-1-MVOP-063-0003 -A 1-FCV -063-0003
SIS PUMP RECIRC TO RWST VALVE SMB-00

WBN-1-MVOP-063-0004 -B 1-FCV -063-0004
SIS PUMP 1A-A DISCH TO RWST SHUTOFF VLV SMB-00

-A

-A

-B

692' A08
71C62-54114-1

692'. A08
71C62-54114-1

692' A13
71C62-54114-1

A/B IWK/100D
A/B iWK/iMO

A/B 1WK/1000

A/B 1WK/100D

L FOR LVLV MUST OPEN AND
RH/A REMAIN OPEN TO PERMIT

SAFETY INJECTION.FOR RH/A
VLV MUST CLOSE AND REMAIN
CLOSED TO PREVENT RWST DRN

L VALVE MUST CLOSE WHEN GOING
FRM INJ PHASE TO RECIRC AND
MUST STAY CLOSED DURING
RECIRC.

L VLV MUST BE CLOSED BEFORE
ALINGING THE SIS FOR RECIR
VLV MUST REMAIN CLOSED TO
PREVENT FLOW FROM SUMP
INTO THE RWST

R_ R-R S
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PRINT DATE: 01/20/89

W A T T S e A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATION--------
{991-NIULLQ---------------- A1QW-----M9 H H BA
QACRitIMQU------------------------------ CQUtI&AI-------

CAI
t2)

BINDER NO. : WBtJ[Q-HOV -003
MANUFACTURER : LIMITORQUE
PAGE 4 OF 17

9E22Ita-U 9y1fE AuL-EUu-I --

WaN-1-MVoP-063-0005 -9 1-FCV -03-0005
RUST TO SIS PUMP FLOW CONTROL VALVE SB-OO

WBIJ-1-MVOP-063-0006 -9 1-FCV -063-0006
SIS PUMP INLET TO CVCS CHa PUMP VALVE SB-00

WBN-1-MVOP-063-0007 -A 1-FCV -063-0007
SIS PUMP INLET TO CVCS CHG PUMP VALVE Sa-00

WBN-1-MVOP-063-0008
RHR HXA TO CVCS CHG PU?

WBN-1-MVOP-063-0011
RHR NTX a TO SIS PUMP

1-FCV -063-0008
SB-0o

-a

-a

69Z' A08
71 C62-54114-1

692' A08
, 71C62-54114-1

-A 692' A08
71C62-54114-1

-A

-5 1-FCV -063-0011
SB-aO

713' A28
71 C62-54114-1

713' A28
71 C62-54114-1

A/B 1WK/lOOD

A/3 1WK/1000

A/B 1WK/lOOD

A/B IWK/1000
a 11O

A/B 1WK/1000
B 1MO

L VLV MUST CLOSE WHEN GOING FROM
INJECTION PHASE TO RECIRC
AND MUST STAY CLOSED DURING
RECIRC TO PREVENT FLOW
FROM SUMP INTO THE RWST

L VLV IS NORMALLY CLOSED AND
MUST BE OPERABLE TO PROVIDE
SUPPLY FROM RHR TO SIS
DURING ECCS RECIRC.

L VLV IS NORMALLY CLOSED AND
MUST BE OPERABLE TO PROVIDE
SUPPLY FROM RHR TO SIS
DURING ECCS RECIRC.

L L:OPEN & REMAIN OPEN DURING
RH/A RECIRC TO ALLOW SUCTION FOR SI

& CC PMP. RHIA:REMAIN CLOSED
TO PREVENT DRAINING RWST

L L:OPEN & REMAIN OPEN DURING
RH/A RECIRC TO ALLOW SUCTION FOR SI

& CC PmP. RH/A:REMAIN CLOSED
TO PREVENT DRAININ6 RwSr,

R-I--

PREPARER/DAT E- JWH 9----------- 9/9/86--

CHECKED/DATE. I1IB 9/12/86 Zl
- - - - - - -- -- - -- - - - - -
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BINDER NO. a WBNEQ-MOV -003
MANUFACTURER * LIMITORQUE
PAGE 5 OF 17PRINT DATES 07/07/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

UNIT DEVICE ID

WBN-1-MVOP-063-0022 -B 1-FCV -063-0022
SIS PMP COLD LEG INJECTION SBD-00

WBN-1-MVOP-063-0025 -B 1-FCV -063-0025
SIS BORON INJECTION TANK SHUTOFF VALVE SBD-00

WBN-1-MVOP-063-0026 -A 1-FCV -063-0026
SIS BORON INJECTION TANK SHUTOFF VALVE SBD-00

-------- LOCATION--------
N, AZMITH ELEY(1l RM/RAD
MODEL NUMBER CONTRACT

-B

-B

-A

713' A28
71C62-54114-1

713' A28
71C62-54114-1

713' A28
71C62-54114-1

CAI
(2)

A lOOD
A IMO
A lMO
A 1MO
A 1MO

A
A
A
A
A

A
A
A
A
A

lOOD
iMO
iMO
1lMO
1lMO
lmoo

100D1lMO
1lMO
1lMO
iMO

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AB
AF

L
RH/A
CV/A
AB
AF

SAFETY FUNCTION

VLV MUST SWITCH FROM COLD
LEG TO HOT LEG RECIRC.
SEE NOTE 4.

FOR LVLV MUST OPEN AND REMAIN
OPEN AFTER AN SI SIGNAL.FOR
OTHERSs VLV MUST REMAIN CLOSED
TO MAINTAIN RCP SEAL INJ PATH
SEE NOTE 4.

FOR LiVLV MUST OPEN AND REMAIN
OPEN AFTER AN SI SIGNAL.FOR
OTHERSt VLV MUST REMAIN CLOSED
TO MAINTAIN RCP SEAL INJ PATH
SEE NOTE 4.

WBN-1-MVOP-063-0047 -A
SIS PMP 1A-A INLET VALVE

WBN-1-MVOP-063-0048 -B
SIS PMP lB-B INLET VALVE

1-FCV -063-0047
SB-00

1-FCV -063-0048
SB-00

-A

-B

692' A13
71C62-54114-1

692' A12
71C62-54114-1

A 100D

A 100D

L VLV MUST REMAIN OPEN
DURING BOTH INJ AND RECIRC
PHASE OF SI ,AND REMAIN
OPERABLE TO ISOLATE
PASSIVE FAILURE

L VLV MUST REMAIN OPEN DURING
BOTH INJ AND RECIRC PHASE OF
SI, AND REMAIN OPERABLE TO
ISOLATE PASSIVE FAILURES.

R_ R-R5
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PRINT DATEt 07/07/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATION--------
UNIT DEVICE ID NO. N AZ±MITL ELEYL.11 RCONRARA CAT QIJ

MODEL NUMBER CONTRACT (2)EQIS NUMBER
DESCRIPTION

BINDER NO. * WBNEQ-MOV -003
MANUFACTURER a LIMITORQUE
PAGE 6 OF 17

R TIME EVENT SAFETY FUNCTION

WBN-1-MVOP-063-0093 -A 1-FCV -063-0093
RHR TO RCS 2 AND 3 FLOW CONTROL VALVE

WBN-1-MVOP-063-0094 -B 1-FCV -063-0094
RHR TO RCS 1 AND 4 FLOW CONTROL VALVE

SBD-2
-A

-B
SBD-2

WBN-1-MVOP-063-0152 -A 1-FCV -063-0152
SIS PUMP 1A-A OUTFLOW CONT VALVE SB-00

-A

WBN-1-MVOP-063-0153 -B 1-FCV -063-0153 -B
SIS PUMP 1B-B OUTFLOW CONT VALVE SB-00

WDN-1-MVOP-063-0156 -A 1-FCV -063-0156 -A
SIS PUMP OUTLET TO RCS LOOP 1 AND 3 HL SBD-00

713' A28
71C62-54114-1

713' A28
71C62-54114-1

713' A28
71C62-54114-1

713' A28
71C62-54114-1

713' A28
71C62-54114-1

A 100D
A lMO
A IMO
A lMO
A lMO

A 100D
A lMO
A lMO
A iMO
A -MO

A 100D

A 100D

A
A
A
A
A

100D
1MO1lMO
lMO
1lMO

L
RH/A
CV/A
AF
AB

L
RH'A
CV/A
AF
AB

VLV IS REQUIRED TO OPERATE TO
TRANSFER FROM COLD LEG TO HOT
LEG RECIRC.
SEE NOTE 4.

VLV IS REQUIRED TO OPERATE
TO TRANSFER FROM COLD LEG
TO HOT LEG RECIRC
SEE NOTE 4.

L VLV MUST BE OPEN FOR COLD
LEG INJECTION AND RECIRC
MODES OF SI.VLV IS CLOSED
FOR HOT LEG RECIRC

L VLV MUST OPEN FOR COLD LEG
INJECTION AND RECIRC MODES
OF SI.VLV IS CLOSED FOR
HOT LEG RECIRC

L
RH'A
CV/A
AF
AB

VLV MUST SWITCH FROM COLD LEG
HOT LEG RECIRC.
SEE NOTE 4.

R_ R-
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PRINT DATEs 07/07/90
BINDER NO. ,
MANUFACTURER
PAGE 7 OF

WBNEQ-MOV -003
LIMITORQUE
17

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

UNIT DEYVIC IDEQIS NUMBER
DFSCRTPTTIN

-------- LOCATION--------
AZMITB ELEV(1) RM(RA OPER TIM EVENT

iswffrNUMBER- CONTRACT (2)

SAFETY FUNCTION

WBN-1-MVOP-063-0157 -B 1-FCV -063-0157
SIS PUMP OUTLET TO RCS LOOP 2 AND 4 HL

-B
SBD-00

713' A28
71C62-54114-1

A
A
A
A
A

100D
1MO
iMO
iMO
1MO

L
RH/A
CV/A
AF
AB

VLV MUST SWITCH FROM COLD LEG
HOT LEG RECIRC.
SEE NOTE 4.

WBN-1-MVOP-063-0175 -B 1-FCV -063-0175 -B
SIS PUMP 1B-B DISCHARGE TO RWST SHUT VLV SMB-00

WBN-1-MVOP-063-0177 -A 1-FCV -063-0177
SIS PUMP INLET TO CVCS CHO PUMP SB-OO

69Z' A12
71C62-54114-1

692' A08
71C62-54114-1

-A

WDN-1-MVOP-067-0083 -A 1-FCV -067-0083 -A
LOWER CNTMT A COOLER SUPPLY ISLN VALVE SMB-000

WBN-1-MVOP-067-0088 -B 1-FCV -067-0088 -B
LOWER CNTMT A CLRS DISCH ISLN VALVE IC SMB-000

008

010

718' 2" ANN
74C38-083p15

718' ANN
74C38-083015

A/B IWK/100D

A 100D

A 100D
A lMO
A lMO
A lOOD
A 100D

A 100D
A iMO
A 1MO
A 100D
A 100D

L VLV MUST BE CLOSED BEFORE
ALIGNING THE SIS FOR RECIRC.
VLV MUST REMAIN CLOSED
TO PREVENT FLOW FROM SUMP
INTO THE RNST.

L N.O. VLV MUST REMAIN OPEN TO
ALLOW OPER OF RECIRC MODES OF
SI AND MUST REMAIN OPERABLE TO
ISOLATE PASSIVE FAILURE OF AN
ADJACENT COMPONENT.

L
RH/C
CV/C
FW/C
MS/C

L
RH/C
CV/C
FW/C
MS/C

VLV MUST CLOSE AND REMAIN
CLOSED AFTER A PHASE B ISOL
SIGNAL. SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED ON A PHASE B ISOL
SIGNAL. SEE NOTE 4.

R_ R-
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W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-iqWJ03
MANUFACTURER : LIMI1luaQUE
PAGE 8 OF 17

EQIS NUMBER
DESCRTPTTI N

UNIT DEVICE ID
--------- LOCATION--------

-NO. AZMITH ELEV(1) RMIRAD
MODEL NUMBER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-MIVOP-067-0091 -A 1-FCV -067-0091 -A 190
LOtER CNTIlT C CLRS SUPPLY ISLN VALVE SMB-000

WBN-1-MVOP-067-0096 -B 1-FCV -067-0096 -B
LOWER CNTMT C CLRS DISCH ISLN VALVE SMB-000

WBN-1-MVOP-067-0099 -B 1-FCV -067-0099 -B
LOWER CNTMT B CLRS SUPPLY ISLN VALVE SMB-000

WBN-1-MVOP-067-0104 -A 1-FCV -067-0104 -A
LOW4ER CNTMT B CLRS DISCH ISLN VALVE OC SMB-000

190

172

170

WBN-1-MVOP-067-0107 -B 1-FCV -067-0107 -B 000
LOWER CNTMT D CLRS SUPPLY ISLN VALVE SMB-000

720 ' ANN
74C38-083015

720' ANN
74C38-083015

720' ANN
74C38-083015

720 ' ANN
74C38-083015

719' ANN
74C38-083015

A 100D
A 1MO
A 1MO
A 100D
A 100D

A 100D
A IMO
A 1MO
A 100D
A 100D

A 100D
A lMO
A IMO
A 100D
A 100D

A 100D
A 1MO
A 1MO
A 100D
A 100D

A 100D
A lMi
A 1MO
A 100D
A 100D

L
RH/C
CV/C
FW/C
MS/C

L
RH/C
CV/C
FH/c
MS/C

L
RH/C
CV/C
FW/C
MS/C

L
RH/C
CV/C
FW/C
MS/C

L
RH/C
CV/C
FW/C
MS/C

VLV MUST CLOSE AND REMAIN
CLOSED ON A PHASE B ISOL
SIGNAL. SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED ON A PHASE B ISOL
SIGNAL. SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED AFTER A PHASE B
ISOL SIGNAL. SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED ON A PHASE B
ISOL SIGNAL. SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED AFTER A PHASE B
ISOL SIGNAL. SEE NOTE 4.

PREPARER/DATE - /-)

CHECKED/DATE_ _ _ _ _ _
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PRINT DAIr1?2/07/89

W A T T S B A R N U C L E A R P L A N T
TAB-A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. t
MANUFACTURER
PAGE 9 OF

WBNEQ- 'W t(JE03
* LIMITtQUE

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER I CONTRACT (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-1-MVOP-067-0112 -A 1-FCV -067-0112 -A 350
LOWER CNTI-T D CLRS DISCH ISLN VALVE OC SMB-000

WBN-1-MVOP-067-0123 -B 1-FCV -067-0123 -B
CNTMT SPRAY HTX B SUPPLY CONTROL VALVE SMB-000

WBN-2-MVOP-067-0123 -B 2-FCV -067-0123 -B
CNTMT SPRAY HTX B SUPPLY CONTROL VALVE SMB-000

WBN-1-MVOP-067-0124 -B 1-FCV -067-0124 -B
CNTMT SPRAY HTX B DISCHARGE VALVE SMB-000

WBN-2-MVOP-067-0124 -B 2-FCV -067-0124 -B
CNTMT SPRAY HTX B DISCHARGE VALVE SMB-000

F - . -.---

720' ANN
74C38-083015

737' AO0
74C38-083015

737' A01
74C38-083015

713' A06
74C38-083015

713' A19
74C38-083015

A
A
A
A
A

100D
iMO
iMO
100D
100D

A 30D

B 100D

A 30D

B 100D

L
RH/C
CV/C
FM/C.
MS/c

VLV MUST CLOSE AND REMAIN
CLOSED ON A PHASE B ISOL
SIGNAL. SEE NOTE 4.

L VLV MUST OPEN TO PROVIDE
WATER TO CNTMT SPRAY HTX

L VLV IS NORMALLY CLOSED AND
MUST REMAIN CLOSED DURING
MITIGATION OF EVENT

L VLV MUST OPEN TO PROVIDE
WATER TO CNTMT SPRAY HTX

L VLV NORMALLY CLOSED AND MUST
REMAIN CLOSED DURING
MITIGATION OF EVENT

PREPARER/DATE / // '-z

CHECKED/DATE

R_ R-
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W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. t WBNEQ-
MANUFACTURER 3 LIM
PAGE 10 OF 17

EQIS NUMBER
PESCRRIPTI ON

UNIT DEVICE ID
--------- LOCATI ON--------

NO. AZMITH ELEV(1) IM/RAf
MODEL NUMBER CONTRACT

CAT
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-MVOP-067-0125 -A 1-FCV -067-0125 -A
CNTMT SPRAY HTX A SUPPLY CNTRL VALVE SMB-000

WBN-2-MVOP-067-0125 -A 2-FCV -067-0125 -A
CNTMT SPRAY HTX A SUPPLY CNTRL VALVE SMB-000

WBN-1-MVOP-067-0126 -A 1-FCV -067-0126 -A
CNTMT SPRAY HTX A DISCH VALVE SMB-000

WBN-2-MVOP-067-0126 -A 2-FCV -067-0126 -A
CNTMT SPRAY HTX A DISCH VALVE SMB-000

WBN-1-MVOP-067-0130 -A 1-FCV -067-0130 -A
UPPER CNTMT VENT CLR A SUPPLY ISLN VALVE SMB-000

737 ' AO1
74C38-083015

737' A01
74C38-083015

713' A06
74C38-083015

713' A19
74C38-083015

300 796' 3" ANN
79KA2-824589-1

A 30D

B 100D

A 30D

B 100D

A 100D
A iMO
A iMO
A 100D
A 100D

L VLV MUST OPEN TO PROVIDE
'WATER TO CNTMT SPRAY HTX

L VLV NORMALLY CLOSED AND MUST
REMAIN CLOSED DURING
MITIGATION OF EVENT.

L VLV MUST OPEN TO PROVIDE WATER
TO CNTMT SPRAY HTX

L VLV NORMALLY CLOSED AND MUST
REMAIN CLOSED DURING
MITIGATION OF EVENT.

L
RH/C
CV/C
FW/C
MS/C

VLV MUST CLOSE AND REMAIN
CLOSED ON A CNTMT ISOL
SIGNAL. SEE NOTE 4.

R_ R-

PRINT DA. /07/89
t03
.qUE

R Y

- -



R , D
PRINT DA~le 2/07/89

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. t WBNEQ- 1.'qW03
MANUFACTURER * LIMITu.,dE
PAGE 11 OF 17

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
CAT OPER TIME
(2)

EVENT SAFETY FUNCTIO1I

WBN-1-MVOP-067-0131 -B 1-FCV -067-0131 -B
UPPER CNTMT VENT CLR A ISLN VALVE OC SMB-000

WBN-1-MVOP-067-0133 -A 1-FCV -067-0133 -A
UPPER CNTMT VENT CLR C SUPPLY ISLN VALVE SMB-000

WBN-1-MVOP-067-0134 -B 1-FCV -067-0134 -B
UPPER CNTMT CLR C DISCH ISLN VALVE SMB-000

WBN-1-MVOP-067-0138 -B 1-FCV -067-0138 -B
UPPER CNTMT VENT CLR B SUPPLY ISLN VALVE SMB-000

WBN-1-M4VOP-067-0139 -A 1-FCV -067-0139 -A
UPPER CNTMT VENT CLR B ISLN VALVE OC SMB-000

300

300

320

310

310

795' 3" ANN
79KA2-824589-1

798' 4" ANN
79KA2-824589-1

799' 5" ANN
79KA2-824589-1

797' 2" ANN
79KA2-824589-1

798' 4" ANN
79KA2-824589-1

A 100D
A IMO
A iMO
A lOOD
A lOOD

A
A
A
A
A

A
A
A
A
A

100D
1MO
1MO
100D
100D

100D
1MO
iMO
100D
100D

A 100D
A iMO
A lMO
A 100D
A 100D

A 100D
A iMO
A 11O
A 100D
A 100D

L
RH/C
CV/C
FW/C
MS/C

L
RH/C
CV/C
FW/C
MS/C

L
RH/C
CV/C
FW/C
MS/C

L
RH/C
CV/C
FW/ C
MS/C

L
RH/C
CV/C
FW/C
MS/C

VLV MUST FUNCTION TO ISOLATE
FLOW TO COOLER UPON RECEIPT
OF A PHASE B CNTIHT ISOL
SIGNAL. SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED ON A CNTNT ISOL
SIGNAL. SEE NOTE 4.

VLV MUST FUNCTION TO ISOLATE
FLOW TO COOLER UPON RECEIPT
OF A PHASE B CNTMT ISOL
SIGNAL. SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED ON A CNTMT ISOL SIGNAL.
SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED ON A CNTtM)T ISOL SIGNAL.
SEE NOTE 4.

R_ R-

PREPARER / D A T ,dl'!; ,

CHECKED/DATE___________

R /

1 '2 IL, /I

L-PAGMP-GE //
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PRINT DATE-12/12/89

W A T T S B A R N U C L E A R P*L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. , WBNEQ-IAWJO3
MANUFACTURER s LIMI.TuiUE
PAGE 12 OF 17

EQIS NUMBER
DESCR I PT I ON

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH FLEV(1) RM!gAp

MODEL NUMBER CONTRACT
CAT
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-MVOP-067-0141 -B 1-FCV -067-0141 -B
UPPER CNTMT VENT CLR D SUPPLY ISLN VALVE SMB-000

WBN-11-MVOP-067-0142 -A 1-FCV -067-0142 -A
UPPER CNTMT VENT CLR D ISLN VALVE OC SMB-000

W-IN-1-MVOP--070-0090 -A 1-FCV -070-0090
R P THERM BAR RET CNTMT ISLN VALVE

310

312

-A
SMB-OO

WBN-1-MVOP-070-0092 -A 1-FCV -070-0092 -A
RCP OIL CLR RET CNTMT ISLN VALVE SMB-000

WBN-1-MVOP-070-0133 -A 1-FCV -070-0133 -A
RCP THERM BAR CNTMT ISLN VALVE SMB-000

808 ' ANN
79KA2-824589-1

809' ANN
79KA2-824589-1

713' A28
74C38-083015

713' A28
74C38-083015

737' A05
74C38-083015

A 100D
A 1MG
A 1MO
A 100D
A 100D

A
A
A
A
A

100D
1MO
1MO
100D
100D

A 100D
A 1MO
A 1MO
A 1MO
A 1MO

A 100D
A 1MO
A 1MO
A 1MO
A 1MO

A/B 5MN/100D

L
RH/C
CV/C
FW/C
MS/C

L
RH/C
CV/C
FW/C
MS/C

L
AB
AF/A
CV/ A
RH/A

AB
AF/A
CV/A
RH/A

VLV MUST CLOSE AID REMAIN
CLOSED ON A CNJTMT ISOL
SIGNAL. SEE NOT1E 4.

VLV MUST FUNCTION TO ISOLATE
FLOW TO COOLER UPOI RECEIPT
OF A PHASE B CNTIIT ISOL
SIGNAL. SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED AFTER A PHASE B ISOL
IS INITIATED. SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED ON A PHASE B ISOL
SIGNAL. SEE NOTE 4.

L VLV MUST CLOSE ANI) REMAIN
CLOSED AFTER A PHASE B ISOL
IS INITIATED

R- R-

PAGEA_:3~j RV1
PREPARER/DATE k* uzz9
CHECKED/DATE -7 ___

y



PRINT Dh. -1I2/07/89

W A T T S B.A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. t

MANUFACTURER
PAGE 13 OF

WBNEQ-*, ,W)03
1 LIMll7. qUE
17

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
CAT
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-MVOP-070-0134 -B 1-FCV -070-0134 -B
RCP THERM BAR CNTMT ISLN VALVE SMB-000

WBN-1-MVOP-070-0140 -B 1-FCV -070-0140 -B
RCP OIL CLR HDR CNTMT ISLN VALVE SMB-000

WBN-1-MVOP-070-0143 -A 1-FCV -070-0143 -A
EXCESS LETDOIWN HTX CNTMT INLET ISLN VLV SMB-000

WBN-i-MVOP-070-0183 -A
SAMPLE HT' HDR OUTLET VALVE

WBN-0-MVOP-070-0206
CDWE BLDG RETURN

1-FCV -070-0183 -A
SMB-000

-B 0-FCV -070-0206 -B
SMB-000

737 ' A05
74C38-083015

713' A28
74C38-083015

713' A28
74C38-083015

713' A13
74C38-083015

692' A01
77K32-822484-1

A
A
A
A
A

100D
1MO
1MO
1MO
1MO

A 100D
A 1MO
A lMO
A 1MO
A 1MO

A 100D
A 1MO
A 1MO
A 1MO
A 1MO

A 100D
A 1MO
A 1MO
A 1MO
A 1MO

A/B 1WK/100D
A 11410
A 1MO
A 1MO
A 1MO

L
AB
AF/A
CV/A
RH/A

L
AB
AF/A
CV/A
RH/A

L
AB
AF/A
CV/A
RH/A

RH'A
CV/A
AB
AF/A

RH/A
CV/A
AB
AF/A

VLV MUST CLOSE AND REMAIN
CLOSED AFTER A PHASE B ISOL
IS INITIATED. SEE NOTE 4.

VVL MUST CLOSE AND REMAIN
CLOSED ON A PHASE B ISOL
SIGNAL. SEE NOTE 4.

VLV MUST CLOSE AND REMAIN
CLOSED ON A PHASE A ISOL
SIGNAL. SEE NOTE 4.

VALVE IS REQUIRED TO BE
OPERABLE TO ISOLATE NON-
QUALIFIED PIPING IN THE EVENT
OF A CCS LINE BREAK.

FOR L: VLV MUST BE OPERABLE TO
REALIGN CCS TO POSTACCIDENT
CONFIG. OTHERS: VLV REQ'D TO
FUNCTION TO PROTECT AGAINST A
BREAK IN NON-Q PIPING IN CDWE.

0

R_ R

1PAGEAJ•14 g
PREPARER/DAT E E//' 4 I' )

CHECKED/DATE < Lj /I Jhi I



0

BINDER NO. * WBNEQ-MOV -003
MANUFACTURER * LIMITORQUE
PAGE 14 OF 17PRINT DATEs 07/07/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

UNIT DEVICE ID

WBN-1-MVOP-070-0207 -B 1-FCV -070-0207 -B
COND DEMIN WASTE EVAP BLDG SUPPLY SMB-O00

WBN-2-MVOP-070-0207 -B 2-FCV -070-0207 -B
COND DEMIN WASTE EVAP BLDG SUPPLY SMB-OO

WBN-O-MVOP-070-0208 -A 0-FCV -070-0208 -A
COND DEMIN WASTE EVAP BLDG SUPPLY SMB-OOO

WBN-1-MVOP-070-0215 -A
SAMPLE HX INLET ISLN VALVE

WBN-1-MVOP-072-0002 -B I
CNTMT SPRAY HDR B ISLN VALVE

1-FCV -070-0215

1-FCV -072-0002
SB-O

---- LOCATION --------
NO, NU MBELEV(I) RMRRA C OAICT EVENT

bOE UBE CNTRACT t2)

737' AO1
77K32-82248 4-1

737' AO1
77K32-822484-1

737' AO1
77K32-82248 4 -1

-A

-B 737' A05
71C62-54114-1

A/B
A
A
A
A

A/B
A
A
A
A

A/B
A
A
A
A

A
A
A
A
A

A
A
A
A
A

1WK/IOOD
1lMO
1lMO
1lMO
1lMO

1WK/100D
1lMO
iMO
iMO
1MO

IWK/lOUD
1MO

lMO

1MO
iMO

lOOD1lMO
1lMO
1lMO
iMO

lOOD
1MO
1MO
iMO
iMO

L
RH/A
CV/A
AB
AF

L
RH/A
CV/A
AB
AF

L
RH/A
CV/A
AB
AF/A

RH/A
CV/A
AB
AF

L
RH/A
CV/A
AF
AB

SAFETY FUNCTION

FOR LsVLV MUST BE OPERABLE TO
REALIGN THE CCS TO THE POST
ACCIDENT CONFIG. FOR OTHERS,
VLV MUST BE OPERABLE TO
ISOLATE THE CDWE.

FOR La VLV MUST BE OPERABLE TO
REALIGN THE CCS TO THE POST
ACCIDENT CONFIG. FOR OTHERS:
VLV MUST BE OPERABLE TO
ISOLATE THECDWE.

FOR L, VLV MUST BE OPERABLE TO
REALIGN THE CCS TO POST
ACCIDENT CONFIG. FOR OTHERSt
VLV MUST BE OPERABLE TO
ISOLATE THE CDWE.

VLV IS REQUIRED TO OPERATE TO
ISOLATE NON-Q PIPING IN EVENT
OF CSC LINE BREAK

VLV MUST BE OPEN AND REMAIN
OPEN DURING THE MITIGATION OF
THE EVENT TO PERMIT FLOW TO
THE CONTAINMENT SPRAY HEADERS.
SEE NOTE 4.

R_ R-R 5

PREPARER/DATE J-W/Il /9/ 6 W5

CHECKED/DATE A Ing 9/LIKA4 t o

nRA e N '
UV , Xi I r I 1UN
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PRINT DATEt 07/07/90

EQIS NUMBER
DESCRIPTION

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV1) RM/RAD CAT OP=

MODEL NUMBER CONTRACT (2)

BINDER NO. i WBNEQ-MOV -003
MANUFACTURER a LIMITORQUE
PAGE 15 OF 17

R TIME EVENT SAFETY FUNCTION

WBN-1-MVOP-072-0013 -B 1-FCV -072-0013 -B
CNTMT SPRAY PMP B RECIRC FLOW VLV SMB-000

WBN-1-MVOP-072-0021 -B 1-FCV -072-0021
RWST TO SPRAY HDR B FLOW CONTROL VALVE. SB-0

WBN-1-MVOP-072-0022 -A 1-FCV -072-0022
RWST TO SPRAY HDR A FLOW CONTROL VALVE SB-o

-B

-A

WBN-1-MVOP-072-0034 -A 1-FCV -072-0034 -A
CNTMT SPRAY PMP A RECIRC FLOW CONT VLV SMB-000

IJBN-1-MVOP-072-0039 -A 1-FCV -072-0039
CNTMT SPRAY HDR A ISLN VALVE SB-0

PAGE A-/6 .J

692' A08
74C38-083015

676' A16
71C62-54114-1

676' A16
71C62-54114-1

692' A08
74C38-083015

737' A05
71C62-54114-1

-A

A 30D

A/B
A
A
A
A

A/B
A
A
AA

L VLV MUST REMAIN OPERABLE
TO ALLOW MINIMUM RECIRC
TO PREVENT PUMP BURNOUT

IWK/100D
30D
30D
30D
30D

IWK/100D
30D
30D
30D
30D

A 30D

A 100D
A lMO
A iMO
A lMO
A IMO

L
RH'A
CV/A
AB
AF

L
RH/A
CV/A
AB
AF

FOR LENGTHY DISCUSSION OF
SAFETY FUNCTION SEE CAT & OP
TIMES CALCULATION WBNOSG4-019.
SEE TAB B FOR REVISION LEVEL.

FOR LENGTHY DISCUSSION OF
SAFETY FUNCTION SEE CAT & OP
TIMES CALCULATION HBNOSG4-019.
SEE TAB B FOR REVISION LEVEL.

L VLV MUST REMAIN OPERABLE
TO ALLOW MINIMUM RECIRC
TO PREVENT PUMP BURNOUT.

L
RH/A
CV/A
AF
AB

VLV MUST BE OPEN AND REMAIN
OPEN DURING THE MITIGATION OF
THE EVENT TO PERMIT FLOW TO
THE CONTAINMENT SPRAY HEADERS. n
SEE NOTE 4.

5 R_ R-PREPARER/DATE � 9/,/8t�
-W 11 M G -O

PREPARER/DATE 9/9/B6 I--

CHECKED/DATF IJn B 9//z!2 g°sj

II



BINDER NO. a
MANUFACTURER
PAGE 16 OFPRINT DATEs 07/07/90

WBNEQ-MOV -003
* LIMITORQUE
17

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(I) RM/RAD

MODEL NUMBER CONTRACTDECITPTION

WBN-1-MVOP-072-0040 -A 1-FCV -072-0040
RHR SPRAY HDR A ISLN VALVE SB-00

WBN-1-MVOP-072-0041 -B
RHR SPRAY HDR B ISLN VALVE

1-FCV -072-0041
SB-O0

WBN-1-MVOP-072-0044 -A 1-FCV -072-0044
CNTMT SUMP TO HDR A FLOW CONTROL VALVE SB-O

WBN-1-MVOP-072-0045 -B 1-FCV -072-0045
CNTMT SUMP TO HDR B FLOW CONTROL VAtVE SB-O

-A

-B

-A

-B

WBN-1-MVOP-074-0012 -A 1-FCV -074-0012 . -A
RHR PMP A-A MINI FLOW VALVE SMB-OOO

713' A08
71C62-54114-1

713' A28
71C62-54114-1

685' A07'
71C62-54114-1

685' A07'
71C62-54114-1

692' A08
71C62-54114-1

CAT PER(TI) EVENT
(2)

A
A
A
A
A

A
A
A
A
A

lOOD
1MO
1MD
1MO
iMO

lOOD
1MO
1MO
1MO
1MO

A lOOD
A IMO
A lMO
A lMO
A IMO

A lOOD
A IMO
A lMO
A lMO
A lMO

A lOOD

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AB
AF

L
RH/A
CV/A
AB
AF

SAFETY FUNCTION

VLV INITIALLY CLOSED DURING
A LOCA MAY BE MANUALLY OPENED
TO ASSIST CS SYSTEM.
SEE NOTE 4.

VLV INITIALLY CLOSED DURING
A LOCA MAY BE MANUALLY OPENED
TO ASSIST CS SYSTEM.
SEE NOTE 4.

VLV CLOSED WHEN CS PMPS TAKING
SUCTION FROM RWST. MUST OPEN
FOR SUCTION FROM SUMP. MUST
NOT FAIL IN MANNER TO DRAIN
RWST. SEE NOTE 4.

VLV CLOSED WHEN CS PMPS TAKING
SUCTION FROM RWST. MUST OPEN
FOR SUCTION FROM SUMP. MUST
NOT FAIL IN MANNER TO DRAIN
RWST. SEE NOTE 4.

L MUST OPEN FOR PMP PROTECTION
DURING ECCS OPER. WHEN RCS
PRESS ABOVE PMP SHUTOFF HEAD
A SAFETY REQMT TO CLOSE TO
ALLOW THE RHRS TO MEET FLOW.

R_ R-

PAGEKLL&RI
R 5

PREPARER/DATE cW/-/ 9/2/86 ,

CHECKED/DATE Alfd 96/IZ A /0

II
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PRINT D /89

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EIS NUMBER ---- LOCATION-------DESCRIPTION UNIT DEVICE ID NO. AZITH M ELEV(1) RM/RADMODEL NUMBER CONTRACT

BINDER NO. : WBNEQ-MOV -003
MANUFACTURER : LIMITORQUE
PAGE 17 OF 17

CAT OPER TINE EVENT SAFETY FUNCTION
(2)

WBN-1-MVOP-074-002r.- -B 1-FCV -074-0024 -B
RHR PMP B-B MINI FLOW VALVE SMB-000

WBN-1-MVOP-074-0033
RHR HT EXH A BYPASS

-A 1-FCV -074-0033
SB-00

WBN-1-MVOP-074-0035 -B 1-FCV -074-0035
RHR HT EXH B BYPASS CROSS TIE VALVE SB-00

676' A08
7IC62-54114-1

-A 713' A12
71C62-54114-1

-B 713' All
71C62-54114-1

A 100D

A IOOD

A 100D

L MUST OPEN FOR POP PROTECTION
DURING ECCS OPER. WHEN RCS
PRESS ABOVE PMP SHUTOFF HEAD
A SAFETY REQMT TO CLOSE TO
ALLOW THE RHRS TO MEET FLOW.

L VLV N.O. TO ASSURE ALIGN FOR
INJ PHASE OF ECCS. MUST REMAIN
OPERABLE TO SWITCH FROM COLD
TO HOT LEG RECIRC TO PROTECT
AGAINST PASSIVE FAILURES.

L VLV N.O. TO ASSURE ALIGN FOR
INJ PHASE OF ECCS. MUST REMAIN
OPERABLE TO SWITCH FROM COLD
TO HOT LEG RECIRC TO PROTECT
AGAINST PASSIVE FAILURES.

R / R 3 R-

PREPARER/DATE JWA ?/9/06

CHECKED/DATE Nh1 f 9/,z/&4
'-//4 leq P/th89
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BINDER NO. WBNEQ-MOV-003

BINDER TITLE LIMITORQUE

ACTUATORS OUTSIDE CONTAIN]
CLASS B MOTORS

Report No.

B0003

B0058

B0212

B0119

B0080

600198

PLANT WBN UNIT(S) 1 SHEET 1 OF 1
~~R - R ____

COMPUTED DATE _

MENT WITH CHECKED DATE _ __ _ __

I (

INTRODUCTION TO TAB B

Use of Test Reports

Purpose in Binder

Main Test Report for Qualification

Summary Report of Limitorque EQ
Testing and EQ Philosophy

Aging of General Purpose Phenolic
Material and Low Level Vibration
Testing

Qualification of Marathon Terminal
Blocks

Thermal Aging of Class B Motors

Used to Show Actuators do not
Require Conduit Sealing

PAGE &/

TVA 19537 (OE-3-86)
WnPn7 i - wL

I



BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET 1 OF 28
R I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 9/9/86 ___

QUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 9/12/86 b -
MOTORS ZZO-7

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Motor Operated Valve Actuators

Limitoraue

See Tab A

QUALIFICATION REPORTS

(1) Title/Number/Revision Limitorgue Valve

Actuators for Outside Containment #B0003

(2) Title/Number/Revision Limitorgue Valve
Actuator Qualification
for Nuclear Services #B0058

RIMS B70851119105

DATE 6-2-76

RTMS NEB0R9491920

DATE 1-11-RO

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(3) Valve ID. Test Report. Contract Cross Reference

(4) MEB 811215 508

(5) MEB 820604 547

(6) MEB 841212 503

(7) B70 850910 004

(8) B70 850925 012

(9) B70 850926 001

(10) B70 851107 022

(11) B70 851213 001 - Limitorque Test Report B0080 Class B Motor

Effect of Thermal Aging on Locked Rotor Performance

PAGE B-2 RI

R1
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET la OF. 28
R t R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 9/9/86 NiMA
z-15-e9

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 9/12/86 ___ _

MOTORS Z//Io

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(12) Limitorgue Test Report B0212

(13) Limitorque Test Report B0119

(14) WAD-28 (AD-67)

(15) WAD-27 (AD-74)

(16) WAC-101

(17) WAC-111

(18) WAC-130

(19) WAC-131

(20) WCAP-7410-L

(21) B71 860623 004

(22) B70 851107 021

(23) B71 860806 004

(24) Limitorque Letter dated March 19. 1987 (B7(

(25) Limitorque Telex dated July 11. 1988 (B336E

) 870325 001)

390208 001)

PAGE B-3 Rl

Rl

Copies of the above reports and documents can be found in

TABS D and E.



BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET lb OF 28
R 5 R_

BINDER TITLE LIMITOROUE ACTUATORS COMPUTED JWH DATE 9/9/86 ____

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 9/l2/86 yf&.90
MOTORS

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

Other calculations used are:

(26) WBNNAL3-025 (B45 860328 236)

WRWW MAT-1-nl)A (TtAr O~nliq ,^R75
I"

(28)

(29)

(30)

PAGELL &
1739R-19

NEB86052 (#4) (B45 860527 265)

WBNTSR-012 (B26 890317 001)

WBNNAL3-004 (B45 860205 235)
B45 851121 218

Category and Operating Times. System 26. WBNOSG4-007 R3
B26 900706 211

Category and Overatinx Times. System 62. WBNOSG4-013 R13
B26 900713 Z/Z

Category and Overatinz Times. System 63. WBNOSG4-014 R12
B26 900319 215

Categorv and Operating Times. System 67. WBNOSG4-016 R14
B26 900110 200

Category and Overatini Times. System 70. WBNOSG4-018 R13
B26 900717ZOZ

Category and Operating Times. System 72. WBNOSG4-019 R9
B26 9003090232

Category and Operating Times, System 74, WBNOSG4-020 R8

Environmental Drawing No. 47E235-44 R1

Environmental Drawing No. 47E235-46 R1

Environmental Drawing No. 47E235-48 R3

Environmental Drawing No. 47E235-50 RI

Environmental Drawina No. 47E235-52 R1

Environmental Drawing No. 47E235-56 R1

Environmental Drawing No. 47E235-57 R2

Environmental Drawing No. 47E235-58 R1

Environmental Drawinx No. 47E235-59 R2 & DCA P-02351-18-0

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45)

(46)

R5

|R5



BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET Ic OF 28
R 2 R 5

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED/Ri RHM DATE 02/08/89 RH 08
8 /89 778A/

OUTSIDE CONTAINMENT WITH CLASS B CHECKED /Rl KBN DATE 02/16/89 KBN Iraq-
MOTORS 8/89 7//9/90

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(47)

(48)

(49)

(50)

(51)

(52)

(53)

(54)

(55)

Environmental Drawing No. 47E235-60 R1

Environmental Drawing No. 47E235-61 Rl

Environmental Drawing No. 47E235-62 Rl

Environmental Drawing No. 47E235-63 R2 & DCA P-02351-19-0

Environmental Drawina No. 47E235-64 R2 & DCA P-02351-20-0 21-0

Environmental Drawing No. 47E235-65 R2 & DCA P-02351-22-0

Environmental Drawing No. 47E235-77 Rl

Environmental Drawing No. 47E235-79 R -

Category and Operating Times. Unit 2 for Unit 1.

WBNOSG4-40 R 7 B26 900327 203 -

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

R5

R5
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B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

I 'n-1.4 .- I . C - & I L1T f £2 F a1 rI7 IC) ae L, L L-rVT-O -1 .1UVon
ff *t~suuxu vatag Lv ac uatbr L-r~v-v4-v. L-r~,v-V4-7v.

l-FCV-62-91, l-FCV-62-98. I-LCV-62-132. 1-LCV-62-133.

I-LCV-62-135. 1-LCV-62-136. 1-FCV-63-26. l-FCV-72-2 and

l-FCV-72-39 must be justified. See Open Item No. 1.

2) I-FCV-70-215 has a Rotork valve actuator. See Open Item No. 2.

3) Final response to NRC IE Bulletin 85-03, See Open Item No. 3. Rl

4) Replace control cable internal to the actuator. See Open Item

No. 4.

5) Replace nylon crimped motor lead connector with Raychem

connector. See Open Item No. 5. |R1

6) Disconnect limit switch and motor compartment heaters. See

Onen Item Nn A. RI

7) Motor on valve operator l-FCV-62-99 must be replaced. See

Open Item No. 7. JR1

8) Field verification sheets do not adequately identify the

terminal blocks installed in the actuators. See Open Item No. 8.JRl

e

PAGE B-5 RI
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R I R-

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 9/12/86 R _ __
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 2-aOFZ28
R__R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED IQI dQ94 DATE ! i54_

OUTSIDE CONTAINMENT WITH CLASS B CHECKED 4/z/ 4 DATE ZZŽ/
MOTORS

OPEN ITEMS AND QUALIFICATION DEFICIENCIES (Continued)

Ad D-Pr 4. 4r-a I-^rorcA tn alfm-h=t nna Fhhrthl4tirv nf rnnntipn-

sate draining into the limit switch compartments of valve

actuators. A T-drain is to be added to the low point of the

limit switch compartment for those actuataors that are subjected

to high humidity, The binder to be revised upon resolution of

this open item. See Open Item #9.

PAGE B-5A R1



BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 3 OF-28
Rj3.. R__

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/2Z/86 Al&,?

OUTSIDE CONTAINMENT WITH CLASS B CHECKED B DATE 8122/86 &$
MOTORS /v/8;

QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are Qualified to the Criteria of 1OCFR50.49 I
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-OIB
(IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS

.

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

The Limitoraue Environmental Qualification Drozram was conducted

per IEEE-382 (1972). "IEEE Guide for-TvDe Test of-Class 1

Electric Valve Operators for Nuclear Power Generatinz Stations"

and meets the requirements of IEEE-323 (1974) as they annlv to

valve actuators (#B0058. Section 2.1).

PAGE B-6 R3
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BINDER NO. WBNEQ-MOV-003

BINDER TITLE LIMITORQUE

ACTUATORS OUTSIDE CONTAIN

PLANT WBN UNIT(S) 1 SHEET 4 -_8_

COMPUTED DATE _ _t -

MENT WITH CHECKED DATE __

CLASS B MOTORS

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS The Limitorpue qualification Program was

conducted to encompass the entire family of actuators - SMB. SB.

SBD. and SMB/HBC in all available unit sizes (SMB-OOO to SMB-5).

This was accomplished by type testing - see Tab C. Section 1.

Tab E. Attachment 1 identifies the actuator plant ID number, the

Limitorgue shop order number, the actuator serial number, and the

documentation which establishes traceability- to the aDnlicable test

report.

PAGEAL1
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BINDER NO. WBNEQ-MOV-003

BINDER TITLE LIMITORQUE

ACTUATORS OUTSIDE CONTAIN]

PLANT WBN UNIT(S) 1 SHEET 5 _ °__
~ R -___ -

COMPUTED DATE _ _

MENT WITH CHECKED 11 DATE a
CLASS B MOTORS

E. EQUIPMENT DESCRIPTION

- Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/NA)? No

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

Order Number(s)

Plant Device
Motor Operated
Valve Actuator

Limitorcue

See Tab A

See Tab E

See Tab E

Qualif ication
Document

Motor Operated
Valve Actuator

Limitor ue

SMB-0

195004

600461

Reference
B0003,

Sect. 3.0
B0003,

Sect. 3.0
B0003,

Sect. 3.0

B0003,
Sect. 3.0

B0003,
Sect. 3.0

(5) Identify Component- None
Unique checksheet
attached:

JUSTIFICATION/COMMENTS See Tab C. Section 1.

4 and 5liTab E. Attachment 1. information was taken from Field

Verification Sheet in Tab F.

PAGE B-f
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 6 OF_28
R I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 ZMM

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 ___

MOTORS Z /A

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.)
If yes, enter requirement in QMDS, if no, provide justification.

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

.Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

NA

NA

NA

None

None
Motor horizontal
with limit switch
compartment up

NA

NA

Plant
Requirement?
-(Yes/No)

NA

NA

NA
(See Comment)

No

No

- No

Reference
Test Report

NA

NA

NA

B0058 Sect 3.2.3
and 4.1.2 R1

B0058 Sect
3.2.3 & 4.1.2

See TAB C,
Sect Al

JUSTIFICATION/ COMMENTS
-� � LLLJ LU�1J.I..LULL Vi. W1Y

specific installation interface requirements: hnwever

Sections 3.2 3nd4 & 1 v -- 1-..... U.1. . -- I- Asi. G
ox Lne actuators

(i.e conduit seals. seals and gaskets) are of no importance for the

qualification of the actuators. See TAB C. Section 3.0. See TAB

C. Section 7. concerning orientation of the actuator. See TAB C.

Section 8.2. concerning electrical connection of the actuator.

For electrical connections, a qualified cable shall be used.

PAGE B-9 RI
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BINDER NO. WBNEQ-MOV-00(3 PLANT WEN UNIT(S) 1 SHEET 7 OF 2&
R - R

BINDER TITLE LIMTTORQUE COMPUTED An 2J4 DATE _____ ____

ACTUATORS OUTSIDE CONTAINMENT WITH CHECKED DATE _

CLASS B MOTORS

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environment in accordance with IEEE-323 (74), paragraph 6.3.2
(yes/no/NA)? (note below)

(a) Equipment inspected for damage

(b) Baseline perf ormance
measurements taken

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

Yes/ No/NA

No

Yes

Yes

Yes

Yes

Yes-Seismic

(e) Design basis event (DBE)
exposure Yes

(f) Post-DBE exposure Yes

(g) Final inspection and
disassembly Yes

(2) Was the same piece of equipment used throughout the
described in item (1) above (yes/no/NA)? Yes

(3) Have the test equipment, test equipment accuracies
been appropriately documented (yes/no/NA)? Yes
(Reference B0003. Appendix I _ ).

Reference

See Comments
B0003, Fig.
2A and 2B

B0003,
Sect. 4.1

B0003,
Sect. 4.3

B0003,
Sect. 4.2

B0003,
Sect. 4.4

B0003,
Sect. 4.5.1

B0003.
Sect. 4.5.1

B0003,
Sect. 4.5.3

test sequence

and calibration data

JUSTIFICATION/COMMENTS (a) There is no evidence in the report that

the equipment was inspected prior to start of the test. However.

ore-inspection is not a requirement of IEEE 323 (1974). (b) Baseline

performance measurements were taken at time 0. They are within nominal

and are acceptable. (d) Low level vibration is addressed in Tab C.

PAGE -
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BINDER NO. WBNEQ-MOV-003

BINDER TITLE LIMITORQUE

ACTUATORS OUTSIDE CONTAIN:
CLASS B MOTORS

PLANT WBN UNIT(S) 1 SHEET 8_ o?8

COMPUTED DATE _ _-

MENT WITH CHECKED DATE _

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference B0058. Sect. 3.0 ).

JUSTIFICATION/COMMENTS None

(2) Were the following effects considered in the

Azing Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/process)
stress aging

aging program:

Yes/No/NA Reference
B0003, Sect. 4.1.4

Yes B0058, Sect. 3.2
B0058, Sect. 3.4

Yes B0003, Sect. 4.3

Yes B0058. Sect. 2.1
B0058, Sect. 3.3

Yes B0003, Sect. 4.2

JUSTIFICATION/COMMENTS None

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA (Reference NA )

JUSTIFICATION/COMMENTS No known svnergistic effects.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference B0003. Sect.4.1 ).

B0058, Sect.3.2
JUSTIFICATION/COMMENTS See Tab C. Section 8.

PAGEF -I1
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 9 OF 28
R - R

BINDER TITLE LIMITORQUE - COMPUTED '- DATE _,_____ _____

ACTUATORS OUTSIDE CONTAINMENT WITH CHECKED DATE _I/ _

CLASS B MOTORS

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: B0058, Sect. 3.2 ).

JUSTIFICATION/COMMENTS See Tab C. Section 8.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference B0058, Sect. 3.2 ).

JUSTIFICATION/COMMENTS See Tab C, Section 8.

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference B0003. Sect.4.1

B0058. Sect.3.2.1.1).

Plant Maximum
Parameter Normal Test Equivalent

Temperature 110 0F See Comments See Comm

Time 40 years See Comments See Comm

JUSTIFICATION/COMMENTS See Tab C. Section 8. All materials

which are potentially susceptible to aging have qualified

or expected life of greater than 40 years.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference B0058, Sect. 3.2 ).

JUSTIFICATION/COMMENTS See Tab C. Section 8.

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? NA
(Reference NA

JUSTIFICATION/COMMENTS See Tab C. Section 8.

PAGE1Jt

ents
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET10  OF2 8

R -_ R
BINDER TITLE LIMITORQUE COMPUTED - DATE S#24.I

ACTUATORS OUTSIDE CONTAINMENT WITH CHECKED _ DATE _ _ _ __

CLASS B MOTORS

H. AGING (Continued)

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? Yes (Reference B0058, Sect. 3.2.1.3 ).

JUSTIFICATION/COMMENTS See Tab C, Section 8. Regression

analysis provided for Class "B" insulated motor.

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? Yes (Reference B0003. Sect. 4.1 ).

JUSTIFICATION/COMMENTS None

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference B0003. Sect.2.3 ).

App. II, and
B0058, Sect.3.4

JUSTIFICATION/COMMENTS None

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? NA
(Reference B0058. Sect. 3.4 ).

JUSTIFICATION/COMMENTS Limitorque concluded after several

tests that "there was no noticeable detrimental effect of

radiation on any component in any of the test sequence or

radiation level employed".

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference B0058. Sect. 3.4 ).

JUSTIFICATION/COMMENTS None

PAGE 1/3
TVA 19537 (OE-3-86) 
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BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET 11 OF 28
R I R__

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22186 8/22

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NN DATE 8/22/86 L _

MOTORS

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference:

B0003. Sect. 2.3. 4.3 and ARD. II

Plant normal ambient radiation 7
dose (rd) 1.8 x 10

2.04 x 10 - Motor only
Test exposure dose (rd) 2 x 10--Other -See Comments

Test exposure dose rate (rd/hr) 1.0 x 10

Test exposure source type
(e.g., Co-60 gamma) Co-60 gamma

JUSTIFICATION/COMMENTS See TAB C. Section 9.0

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program* Yes (Reference: B0058. Sect 2.1).

JUSTIFICATION/COMMENTS on-seismic (low level) vibration
was considered but determined to be of no consequence
based on experience. See TAB C. Section 2.0

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? NA
(Reference: B0058. Section 2.1

JUSTIFICATION/COMMENTS See TAB C. Section 2.0 for

justification of omission of non-seismic vibration aging

* Qualification program refers to the test report and any supple- Rl
mental documentation including TVA analyses in TAB C of A Binder.
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 12 OF-28
R I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 iAid

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 _ K
MOTORS ZIlaI8i

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: B0003.Sect 4.1.5 and 4.2).

JUSTIFICATION/COMMENTS The actuator was cycled

(mech aging) 1993 times.

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference:

B0003. Sect. 4.2. B0058. Sect. 3.3

JUSTIFICATION/COMMENTS The actuator was required to

provide its full output rating at the torgued seated

position during cycling.

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: B0058. Sect. 3.2 and 7.0

Qualified life (Document in QMDS) greater than 40 years

JUSTIFICATION/COMMENTS None

PAGE B-15 R1



H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: B0058. Section 7.0

)

JUSTIFICATION/COMMENTS None

PAGE B-15A R1

BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 12aOF 28
RI R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 ZYS _

z -Ie 5!11

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 X X _

MOTORS Z/11ke,



BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEETJ13 OF 28
V RL3 R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 9/9/86 9 _X _

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 9/12/86 _ _

MOTORS 9/z49

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal
and/or Radiation Degradation and Aging (Use Section C of Binder
for Detailed Materials Analysis).

Radiation Activation
Material/Property/Function Threshold Reference Energy Ref(

- 7 TAB E,
(a) Durez (Red) 2x1 70 B0003(4.3) 1.02 See C

(b) G.P. Phenolic (Black) 2.09x10 B0212(6.7) 1.63 See C
8 B0003(2.3)

(c) Motor Insulation-CL-"B" 2.04x10 and APP.II 0.93 See C
8 WBNEQ-CABL See I

(d) Wiring Insulation 2.Ox10 -044 NA Sect.

erence
item

Commen

Commen

Commen
Tab C,
. 4.0

18

ts

ts

ts

(e)

JUSTIFICATION/COMMENTS Radiation threshold does not applv.

LMmit-n-rcn hnc no-rfnr-moe1 vneline-4n" -rnn< "r nor h- "rof---n

Limitorque test reports. The values listed in the threshold column

represent the testing parameters. (a) See Tab C. Section 9.0

Activation energies are documented in Tab E as follows:

a. Durez - Limitorque telex September 25. 1985 (B70850926001)

P. Phnoi'n1 4e. - T.4m41-tny-n-p 1 i-t-+,-- 1 1 Qr o(a7ngn a 1 nn I.)
- . *- v~ - ws-uu *:-- *::yeJsluJ Xt g *OJ\DVJ*JSJL'J

c. Motor insulation - Limitorque letter September 25. 1985
(B70850926001). Motors may be upgraded to inside containment
type (Class RH insulation), Qualification of these motors is
addressed in Binder MOV-O0l.

See Tab C. Section 8.0 for material analysis. Limitorgue's telex

dated November 6. 1985 (B70 851107 021). shows the correlation

between the material color, material name. and the test report.

PAGE B-16 R3
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 14  OF28

- ,7 X J R - R
BINDER TITLE LINITORQUE

ACTUATORS OUTSIDE CONTAINMENT WITH
CLASS B MOTORS

COMPUTED DAW DATE 72-/±

CHECKED 22 DATE T_

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference B0058. Sect. 4.1.8 )..

Identify Acceptance Criteria: The actuator must be capable of opening

or closing a valve on demand. TVA Quality Assurance procedures and

pre-operational test results provide assurance that the actuator will

perform its intended function.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference B0003. Sect.4.0. Fig.l. )

2A, and 2B
Identify baseline and functional testing: See Tab C. Section 11.

JUSTIFICATION/COMMENTS None

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? No
(Reference NA

JUSTIFICATION/COMMENTS B0003 does not describe mechanical loads

during DBE testine. Electrical characteristics and stroke time

during DBE cvcling are shown in Figure 2B of B0003.

PAGF LL
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BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET 15 OF-28
R R

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 V-1'4
-1 5-Oq1

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86,&h _

MOTORS Z/b6

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE -
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:

B0003. Sect. 4.1. 4.2 and 4.5 & Fig. 2A and 2B

JUSTIFICATION/COMMENTS None

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference
*600456

Voltage 490 VAC Table III
*600456

Load Approx 20.000 lbs thrust Table III

Frequency See Comment See Comment

Accuracy NA NA

Other(s)

NA

NA

JUSTIFICATION/COMMENTS Although not specifically

stated. we have no reason to believe that Limitorgue
Rl

used anything other than a 60 Hz power source.

* Report 600456 is Appendix C of Report B0058 and a copy can be
found in WBNEQ-MOV-O01, TAB D.
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BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET_15aOF_28
R 1  R___ R I R

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8122/86 _

8 99
OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 K*&
MOTORS

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE..
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER
(Continued)

ACCIDENT CONDITIONS

Voltage

Load

Frequency

Accuracy

Other(s)

Specific Accident Conditions.

See Comment

See Comment

60 Hz t 3.2%

NA

Reference IR1

See Comment

NA
WBN FSAR
p 8.3-17

NA

JUSTIFICATION/COMMENTS Justification for lack of reduced

voltage starting tests under accident conditions is presented

in TAB C. Sect. 5.0. Actuators are sized to produce the

required torque for each valve under specified applications

and conditions. -

(c) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Demonstrated Conditions

490 - 500 VAC

Thrust 20.000 lbs

See Comment

NA

Reference IR1
B0003,
Fig. 2B
B0003,
Sect. 4.1
B0003, App.
III. Dage 3A

NA

JUSTIFICATION/COMMENTS Although the test report does not
address demonstrated frequency, we have no reason to believe
that the operator was tested at other than 60Hz. Also, per
Limitorque letter dated 6/18/86 (B71 860623 004, TAB E, item
19) the actuator motor is purchased to NEMA standards that
require the motor to operate at plus or minus 5 percent of
nominal frequency.

PAGE B-19 R1

(b) Parameter



BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 16 OF 28
R I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 82286/2286

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 * . _

MOTORS 2/, ;

K. REQUIRED OPERATING ENVIRONMENT
Worst case listed below - See

Reference Environmental Drawing No. pp 16A through 16M for all
operating environments

(1) Normal Max

(a) Temperature (OF) 110

(b) Pressure (psig) Q

(c) Humidity (%) 80

(d) Radiation (rd) 1.8 x 107

(2) Abnormal Max

- (a) Temperature (OF) 120

- (b) Pressure (psig) Q

- (c) Humidity (%)

(d) Radiation (rd) NA

(3) Process Interfaces: Valve body and stem connection configura-
tion isolates the degradable actuator parts from sjznificant
additional heatinz due to the hizh temperature of orocess
f luids.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal temperatures could occur as a result of
outside temp. excursions. temporarily zreater than desizn heat
loads, or dezraded-environment control svstems. This could
exist for up to eight hours ner excursion and will orcicr less
than 1% of the plant life.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

* (a) Temperature (0F) 162.00

(b) Pressure (psig) 0

(c) Humidity (%) 100

** (d) Radiation (rd) 1.2 x 10

(e) Spray Type NA

LOCA
Accident type (See TAB A)

HELB
Accident type (See TAB A)

HELB
Accident type (See TAB A)

LOCA |
Accident type (See TAB R1

Accident type NA

*This is the most severe temperature because the duration of the temp-
erature does not drop off as rapidly as the peak temperatures listed
on sheet 16G, 16H, 16I (209'F) and sheet 16K (1900F).

**This dose includes a beta contribution of 6 x 105 rads. See
environmental drawing 47E235-44, Note 37.

. 1
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BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET 16aOF 28
R I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8 822/28 2

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 A. _

MOTORS //& S

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

110

0

80

1 x 10

See oa2

47E235-44 (Annulus)

(2) Abnormal Max

- (a) Tempera,

- (b) Pressuro

- (c) Humidit'

L (d) Radiatic

Lture (OF)

a (psig)

rT (% )

.on (rd)

16

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See page 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (0F) 133.7 . Accident type LLOCA

(b) Pressure (psig) 0 Accident type HELB

(c) Humidity (%) 6 Accident type HELB

7
(d) Radiation (rd) 1.2 x 10 Accident type LOCA

(e) Spray Type NA Accident type NA

PAGE B-21 R1
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 16bOF 28
RI R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 Ji _ _

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 ___

MOTORS

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. -

(1) Normal Max

(a) Temperature (*F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

104

0

80

2.1 Ix 1

See iman

47E235-46 (737 Al)

(2) Abnormal Max

- (a) Temperature (0F)

- (b) Pressure (psig)

- (c) Humidity (%)

.Q (d) Radiation (rd)

o.e 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See page 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (0F) 128 Accident type HELB

(b) Pressure (psig) 0 Accident type LOCA

(c) Humidity (%) 100 Accident type HELB

4
(d) Radiation (rd) <1 x 10 Accident type LOCA

(e) Spray Type NA Accident type NA

PAGE B-22 RI
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'BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 16cOF 28
R I R__

BINDER TITLE LIMITOROUE ACTUATORS COMPUTED JWH DATE 8/22/86 9i __

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8I22I86A I
MOTORS

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature (°]

(b) Pressure (psig

(c) Humidity C%)

(d) Radiation (rd)

(3) Process Interfaces:

F)) 104

~0~

80

8.8 x i

See na2

47E235-48 (737 A5. A9)

(2) Abnormal Max

- (a) Temperature (OF)

- (b) Pressure (psig)

- (c) Humidity (%)

Q (d) Radiation (rd)

e 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See page 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (°F) 110 Accident type LOCA

(b) Pressure (psig) 0 Accident type LOCA

(c) Humidity (%) NA Accident type LOCA

6
** (d) Radiation (rd) 1.8 x 10 Accident type LOCA

(e) Spray Type NA Accident type NA

** See QIRNEB86092 (B46860721252) for accident radiation dose.

PAGE B-23 RI
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 16dOFi28
't '' R I R -

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 ?%W

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 14U _

MOTORS

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-50 (713 All. A12. A15.
A16)

|R1

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd) l

(3) Process Interfaces:

104

0

80

4.3 x I

3ee oaz

(2) Abnormal Max

- (a) Temperature (OF)

- (b) Pressure (psig)

- (c) Humidity (%)

Q (d) Radiation (rd)

e 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See page 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (0F) 110 . Accident type LOCA

(b) Pressure (psig) O Accident type LOCA

(c) Humidity (%) NA Accident type LOCA

(d) Radiation (rd) 1.0 x 10 Accident vrpe LOCA

(e) Spray Type NA Accident type NA

PAGE B-24 R1
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BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET 16eOF 28
R I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 rA ___

I/z /I e
OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 6 K
MOTORS ; ILJ6 I

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-52 (713 Al. A13. A14) _R1

(1) Normal Max

(a) Temperature (0F

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

104

LW80

1.8 x I

See Da2

(2) Abnormal Max

- (a) Temperature (OF)

- (b) Pressure (psig)

- (c) Humidity (%)

Q (d) Radiation (rd)

le 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See Rage 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (0F) 128 Accident type HELB

(b) Pressure (psig) 0 Accident type HELB

(c) Humidity (%) 100 Accident type HELB

(d) Radiation (rd) <1.0 x 10 Accident rpe LOCA

(e) Spray Type NA Accident type NA
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 16fOF 28
R I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 )eW _ _

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86( _V

MOTORS o

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

104

80

2.2 x 1

See Dnag

47E235-56 (713 A6. A19)

(2) Abnormal Max

- (a) Temperature (OF)

- (b) Pressure (psig)

- (c) Humidity (%)

6
Q (d) Radiation (rd)

e 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See page 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 110 Accident type LOCA

(b) Pressure (psig) 0- Accident type LOCA

(c) Humidity (%) NA Accident type LOCA

(d) Radiation (rd) 2.0 x 10 Accident type LOCA

(e) Spray Type NA Accident type NA

PAGE B-26 RI
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BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET 16gOF 28
R 1 R 5

BINDER TITLE LIMITOROUE ACTUATORS COMPUTED JWH DATE 8/22/86 RHM god
2/89 7//a/90

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 KBN zeln
MOTORS 2/16/89 7//19/94

K. REOUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-58 (676. A16. A17)

(1) Normal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd) k

(3) Process Interfaces: c

104

0

80

7.5 x 1

S

(2) Abnormal Max

- (a) Temperature (0F)

- (b) Pressure (psig)

(c) Humidity (%)

6
O (d) Radiation (rd)

e 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See vage 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (IF) 210 Accident type HELB JR5

(b) Pressure (psig) 0 Accident type HELB

(c) Humidity (%) 100 Accident type HELB

6
(d) Radiation (rd) 5.0 x 10 Accident type LOCA

(e) Spray Type NA Accident type NA

PAGE
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BINDER NO. WBNEQ-MOV-003 PLANT WBN -UNIT(S) 1 SHEET 16hOFi28
R I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 Kfil

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22186 - __K

MOTORS Z//&/S

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-60. -59 (692 A8. A24) JR1

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

104

80

7.5 x I

ISee Da

(2) Abnormal Max

- (a) Temperature (0F)

- (b) Pressure (psig)

- (c) Humidity (%)

Q (d) Radiation (rd)

ap 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See Rage 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 209 Accident type HELB

(b) Pressure (psig) 0 Accident type HELB

(c) Humidity (%) 100 Accident type HELB

(d) Radiation (rd) 5.0 x 10 Accident type LOCA

(e) Spray Type NA Accident type NA

PAGE B-28 RI
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-BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET l6iOF 28
R I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 2;m _

a_19195
OQUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86-A*L.
MOTORS i

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: X

104

80

7.5 x 1

See Daz

47E235-61. 59 (713.A2R.A29) IR1

(2) Abnormal Max

- (a) Temperature (OF)

- (b) Pressure (psig)

- (c) Humidity (%)

_6 (d) Radiation (rd)

e 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See page 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (0F) 209 Accident type HELB

(b) Pressure (psig) 0 Accident type HELB

(c) Humidity (%) 100 Accident type HELB

(d) Radiation (rd) 6 Accident type LOCK

(e) Spray Type NA Accident type NA

PAGE B-29 R1
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K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.47E235-62. -63. -64. -65 (692 Al)

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

104

0

80

5.6 x 1

See inina

(2) Abnormal Max

- (a) Temperature (OF)

- (b) Pressure (psig)

- (c) Humidity (%)

05 (d) Radiation (rd)

LP 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See page 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 144 Accident type HELB JR5

(b) Pressure (psig) 0 Accident type HELB

(c) Humidity (X) 100 Accident type HELB

4
(d) Radiation (rd) <1.0 x 10- Accident type LOCA

(e) Spray Type NA Accident type -NA

PAGEs
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BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET 16iOF 28
>. R 1 R 5

BINDER TITLE LIMITOROUE ACTUATORS COMPUTED JWH DATE 8/22/86 RHM y&<SAI
2/89 7//a8/9a

OUTSIDE CONTAINMENT WITH CLASS B, CHECKED NMB DATE 8/22/86 KBN Ages
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 16kOF 28
RR I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 Ra4id
zi 9/7q

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 2 _

MOTORS Z//v/g

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-77 (RSVR) (685 A7'.A25')IRi

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

104

-9-

80

1.8 x I

See na

(2) Abnormal Max

- (a) Temperature (0F)

- (b) Pressure (psig)

- (c) Humidity (%)

06 (d) Radiation (rd)

we 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See page 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 1902. Accident type LOCA

(b) Pressure (psig) 0 Accident type LOCA

(c) Humidity (%) 90 Accident type LOCA

(d) Radiation (rd) 1.0 x 10 Accident type LOCA

(e) Spray Type NA Accident type NA

PAGE B-31 R1
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 161OF2i-
RI R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 2 ___

T 97As

QjJTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/22/86 el,'A
MOTORS

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-79 (692 A9, A10. All. JR1
A12.A13.Al .A2A21.A22.A73)

(1) Normal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

(2) Abnormal Max

104 (a) Temperature (OF)

O (b) Pressure (psig)

80 (c) Humidity (%)

4
3.5x10 (d) Radiation (rd)

Spe nae 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See page 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (°F) 110 Accident type LOCA

(b) Pressure (psig) 0 Accident type LOCA

(c) Humidity (M) NA Accident type LOCA

7
(d) Radiation (rd) 1.0 x 10 Accident type LOCA

(e) Spray Type NA Accident type NA

PAGE B-32 RI
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K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: -

47E235-56. -57 (713 A7')

(2) Abnormal Max

104 (a) Temperature (OF)

ATM(-) (b) Pressure (psig)

80 (c) Humidity (%)

6
5.8xlO Cd) Radiation (rd)

See nae 16.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: See page 16.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (0F) 190 Accident type HELB

(b) Pressure (psig) 0 Accident type HELB

(c) Humidity (%) - 100 Accident type HELB

(d) Radiation (rd) 5.0 x 10. Accident type LOCA

(e) Spray Type NA Accident type NA

PAGE B-33 R1
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 17 OF 28
R R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 R" _ _

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/23/86
MOTORS 2IA-14

K. REOUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): None

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? No (Reference:

TAR Q-1-4v-n 7 n an. A no T4-. Ao
wr-. - .I a LSu'A Vp.1 J Jr 7

(7) Subject to submergence (Yes/No/NA)? No (Reference:

TAB C. Section 12.0 )

Identify initiation time and duration of submergence:

NA

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: Environmental drawing 47E235-44. Note 37 )

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify: NA

(9) Special environmental calculations (temp., rad., etc.)

).|R1

R1

B46 860721 252

PAGE B-34 R1
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BINDER NO. WBNEQ-MIOV-003 - PLANT WBN UNIT(S) 1 SHEET 18  O?8

R -___ R
BINDER TITLE LIMITORQUE ACTUATORS COMPUTED at DATE 2/Z. W

OUTSIDE CONTAINMENT WITH //qt
CLASS B MOTORS CHECKED DATE is

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference
B0003, Sect.

Operating Time 100 days 16 days 4.5 & Fig. 1

Temperature (OF) 209 250 B0003.Fig.1

Pressure (psig) 0 25 B0003 Fig.1
B0003, Sect. 2.5.2

Relative Humidity (%) 100 100 & Fig. 1

*Chemical Spray NA NA NA

7 30003, Sect.
2x10 -8Other 2.3 & App.II

**Radiation (rd) 1.8 x 10 2.04xlO-Motor See Comments
On ly

Submergence NA NA NA

*Includes spray concentration, flowrate, density, duration, and pH.
**Enter 40-year integrated normal dose plus integrated accident dose

and specify type.

JUSTIFICATION/COMMENTS Please note that the radiation levels in
K(1) and K(5) on page 16 are not additive and the worst case is
based on sheet 16E. See Tab C. Section 9.0 for discussion of
radiation testing for switches. See Tab C. Section 6.0 for nost-
accident operability time justification.

(2) Comparison of worst-case profiles and margin assessment:
Test Profile

Parameter Envelopes Specified
(Yes/No/NA)

Temperature Yes

Pressure Yes

Relative Humidity Yes

Chemical Spray NA

Submergence NA

Reference

B0003 Fig.1

B0003 .Fig.1
B0003

Sect. 4.1.4

NA

NA

JUSTIFICATION/ COMMENTS

PAGP 63•

TVA 19537 (OE-3-86) EQPO73 .84
L �
TVA 19537 (CE-3-86) EQP073.84



BINDER NO. WBNEO-MOV-003 PLANT WBN UNIT(S) 1 SHEET 19 OF 28
RI R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 ff

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/23/86 X__
MOTORS

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS -

(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins per IEEE-323(74)

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Margin
Applied

15 °F

10%

10%

Yes/No/NA
Yes-B0003
Fig, I
Yes-B0003
Fig. I
Yes-B0003
Sect 4.3

No - See
Comment
No - See
Comments
TAB C IR1

Voltage: ±10% of rated value +8.7% Sect 5
See

Frequency: =5% of rated value , Comments

Environmental Transient: the initial Yes-B0003
transient and the peak temperature 2 Dwells Fig. 1
applied twice

NA-TAB C
Vibration: +10% added to acceleration NA Sect 2

JUSTIFICATION/COMMENTS See above references for all items

except time martin. See TAB C. Sectinn 6.0. Roo comm=nta nr,

trequency in TAB B. Section J(5). Although the test margin is

only 8.7% Limitorque letter dated 6-19-86 (B71 860623 004.

TAB E. Item 20) states that Limitorgue purchase actuator

motors to Nema standards requiring the motors to be capable

of operating at plus or minus 10% voltage or Dlus or minus 5%

of nominal frequency.

PAGE B-36 RI
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 20 OF 28
RI R__

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 R ___

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/25/86 ___

MOTORS

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference: B0058. Section 2.4

JUSTIFICATION/COMMENTS The actuator must be capable of

providing the required torque and/or thrust to open or close

the valve as required.

(2) Did the equipment perform its intended function during the
simulated design basis accident exposure (Yes/No/NA)? Yes
(Reference: B0003. Section 5.0

)

JUSTIFICATION/COMMENTS None

(3) Did the equipment perform its intended function dur:
simulated post-design basis accident exposure
(Yes/No/NA)? Yes (Reference: B0003, Section 5.0

ing the

)

JUSTIFICATION/COMMENTS None

(4) Did the test demonstrate the operability requirements for the
required time interval for which the equipment is required to
operate (Yes/No/NA)? No (Reference:

B0003. Figure 1. 2A and 2B

JUSTIFICATION/COMMENTS See TAB C. Section 6.0 for

justification of post-accident actuator operability.

Rl

PAGE B-37 RI
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET 2OaOF 28
R I R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED JWH DATE 8/22/86 9AM

OUTSIDE CONTAINMENT WITH CLASS B CHECKED NMB DATE 8/25/86 4 __v

MOTORS

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (Yes/No/NA)? Yes
(Reference: B0003. Section 4.5.2

JUSTIFICATION/COMMENTS Minor problems were experienced

during the LOCA test. These nrnhlems had no effect on

overall actuator Performance. See the referenced section

of report B0003.

PAGE B-37A RI



BINDER NO. WBNEQ-MOV-003

BINDER TITLE LIMITORQUE ACTUATORS
OUTSIDE CONTAINMENT WITH
CLASS B MOTORS

PLANT WBN UNIT(S) 1 SHEET 21  oJ8_ -
ri

COMPUTED PUTD DATET

CHECKED DATE FOG

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS See Tab G.

PAGE & '3

TVA 19537 (OE-3-86) EQPO73 .84
TVA 19537 (CE-3-86) EQP073.84

- - - --- -



BINDER NO. WBNEQ-MIOV-003 PLANT WBN UNIT(S) 1 SHEET 22  o08_
R _ R

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED i DATE gj27 . _ _

OUTSIDE CONTAINMENT WITH <v

CLASS B MOTORS CHECKED DATE _______

I t

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

NA

Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

Yes

Yes

PAG E~3

TVA 19537 (OE-3-86) EQPO7J .a34
EQP073.84

- I
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) 1 SHEET23 008

R ___ R
BINDER TITLE LIMITORQUE ACTUATORS COMPUTED ({ŽL4 DATE ___ __-__

OUTSIDE CONTAINMENT WITH
CLASS B MOTORS CHECKED DATE E

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

Qualified life or replacement schedule established?

Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

Criteria regarding test sequence satisfied?

Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

Criteria regarding submergence satisfied?

Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

Criteria regarding operability status/mode satisfied?

Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

Yes

PAGE o

TVA 19537 (OE-3-86) 
EQPO7 3.84

(7)

(8)

(9)

(10)

(11)

(12)

( 13)

( 14)

EQPO73 .84TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-MOV-003

BINDER TITLE LIMITORQUE AC'
OUTS IDE CONTAINMENT W-IT
CLASS B MOTORS

PLANT WBN UNIT(S) 1 SHEET 24  o#8_7~R __R

TUATORS COMPUTED 1 DATE ___ __-__

CHECKED DATE _ _ _

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance
criteria for equipment performed?

(b) Was an initial base line test done to establish
required performance characteristics?

(c) Has-the test/analysis demonstrated that performance
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time at least
1 hour?

(b) If exception to the 1-hour minimum operating time
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied?

(1-9) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identified?

Yes/No/NA

Yes

Yes

Yes

, Yes

NA

Yes

Yes

NA

Yes

Yes

Yes

PAGF
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BINDER NO. WBNEQ-MOV-003 PLANT WBN UNIT(S) I SHEET 25 OF 28
R_- R_

BINDER TITLE LIMITORQUE ACTUATORS COMPUTED /ki/ ib DATE Z1//89 __

OUT IDE CONTAINMENT WITH CLASS B CHECKED 1 W DATE _Z_ _ _

MOTORS

THIS PAGE INTENTIONALLY LEFT BLANK

Pages B-42 thru B-45 were deleted per revision 1
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BINDR NO.WBNEOPENT 
PLANT WBN UNIT(SL- - SHEET)-1OF 1

______ERRlNO 

DATE (5~

BINDER TITLE CONAX ELECTRICAL 
COMPUTED /R1

- PENETRATION. L POWER & CONTROL CHECKED IRl - DATE

TAB A

Equipment Identification 
Matrix

Notes:

1. Elevation shown are actual 
elevations for equipment located in

the Reactor Building. Actual elevations are documented in TAB F

and on drawing 45W860-3 
in TAB E.

2. Category and Operating 
Times for penetrations, 

which are passive

devices, are not assigned 
directly but are dictated 

by the

category and operating times of devices served.

PAGE Ai



PRINT DATEs 06/25/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. a
MANUFACTURER
PAGE 1 OF

WBNEQ-PENT-002
a CONAX CORPORATION

3

UNIT DEVICE ID NO.
MODEL NUMB

WBN-1-PENT-293-0006 -A 1-PENT-293-0006 -A 015
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10001-02

WBN-1-PENT-293-0007 -B 1-PENT-293-0007 -B 167
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10001-02

WBN-1-PENT-293-0008 -A I-PENT-293-0008 -A 199
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10001-02

WBN-1-PENT-293-0009 -B 1-PENT-293-0009 -B 333
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10001-02

WBN-1-PENT-293-0014 -A 1-PENT-293-0014 -A 097
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10002-04

zlIB.

>b

-------- LOCATION--------
AZMITH ELEV1 RM'RAD
,ER CONTRACT

737' ANN
76K61-087064

737' ANN
76K61-087064

727' 8" ANN
76K61-087064

738' 1" ANN
76K61-087064

737' 6" ANN
76K61-087064

CAT
(2)

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

SAFETY FUNCTION

100/100D
100/100D
100/100D
1MO/IMO
IMO/iMO

100/100D
100/100D
100/100D
iMO/iMO
iMO/lMO

100/100D
100/100D
100/100D
IMO/lMO
iMO/iMO

100/100D
100/100D
100/100D
IMO/iMO
iMO/iMO

100/100D
100/100D
100/100D
iMO/iMO
lMO/lMO

LOCA
MS/C
FW/C
RH/C
CV/C

L OCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

L OCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY
CAT (B) AND
ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY
(CAT B ) AND
ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTEGRITY (CAT A)

R_ R-

PREPARER/DATE

CHECKED/DATE-

tDZD- 7- z6 -8g

EQIS NUMBER
DESCRIPTION

OPER TIME EVENT

R 3

'e-30 -1



,i 06/25/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-PENT
MANUFACTURER a CONAX C
PAGE 2 OF 3

-------- LOCATION--------
AZMITH ELEV( M RM/RAD
bER CONt-RACT

EQIS NUMBER
DESCRIPTION

AT OPER TIM
(2)

EVENT .SAFETY FUNCTION

HBN-1-PENT-293-0015 -A 1-PENT-293-0015 -A 101
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10002-03

WBN-1-PENT-293-0016 -B 1-PENT-293-0016 -B 112
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10002-03

WBN-1-PENT-293-0017 -B 1-PENT-293-0017 -B 120
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10002-04

WBN-1-PENT-293-0021 -A 1-PENT-293-0021 -A 238
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10002-02

737' 6" ANN
76K61-087064

737' 6" ANN
76K61-087064

737' 7" ANN
76K61-087064

718' 9" ANN
76K61-087064

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

100/lOOD
100/lOOD
100/lOOD
IMO/iMO
IMO/IMO

100/lOOD
100/lOOD
100/lOOD
IMO/IMO
lMO/lMO

100/lOOD
100/lOOD
100/lOOD
IMO/IMO
IMO/IMO

100/lOOD
100/lOOD
100/100D
iMO/IMO
iMO/iMO

LOCA
MS/C
FW/C
RH/C
CV/C

L OCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

L OCA
MS/C
FW/C
RH/C
CV/C

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTERGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTEGRITY (CAT A)

PREPARER/DATE L2) DQ 7 -.26 - R?
CHECKED/DATE

R 3 R__

6-3' -°

PR. [ON

T
C)

w.1
F

('

R

HItk 7 -. 7 -,?,



TEs 06/25/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-PEN
MANUFACTURER , CONAX
PAGE 3 OF 3

UNIT DEVICE ID NO.
MODEL NUMB

WBN-1-PENT-293-0027 -A 1-PENT-293-0027 -A 019
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10002-05

WBN-1-PENT-293-0036 -B 1-PENT-293-0036 -B 150
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10002-05

WBN-1-PENT-293-0044 -A 1-PENT-293-0044 -A 209
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10002-05

WBN-1-PENT-293-0052 -B 1-PENT-293-0052 -B 345
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10001-05

-------- LOCATION--------
AZMITH ELEV(1) RM/RAD
ER CONTRACT

727'11" ANN
76K61-087064

737' 7" ANN
76K61-087064

733' 6" ANN
76K61-087064

738'10" ANN
76K61-087064

EQIS NUMBER
DESCRIPTION

OPER TIME EVENTCAT
(2)

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

LOCA
MS/C
FW/C
RH/C
CV/C

L OCA
MS/C
FW/C
RH/C
CV/C

L OCA
MS/C
FW/C
RH/C
CV/C

*LOCA
MS/C
FW/C
RH/C
CV/C

SAFETY FUNCTION

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND
ELECTRICAL INTEGRITY (CAT A)

R 3

PREPARER/DATE -DZ)72 76--0 6

CHECKED/DATE Ij/af' 7-0 7-t9-4 A
ij30 -yo

R_ R-

100/100D
100/100D
100/100D
IMO/IMO
iMO/iMO

100/100D
100/100D
100/100D
IMO/iMO
iMO/iMO

100/100D
100/100D
100/100D
1MO/iMO
lMO/lMO

100/100D
100/100D
100/100D
iMO/iMO
iMO/iMO

"ION

-D
G)
m

I1



BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 1 OF 29
BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 1 OF 29

R 1 R 3
BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 7/26/86 JFW

1/24/89
PENETRATION, LV POWER & CONTROL CHECKED WBK DATE 8/8/86 WCG S

I/ 2 S/ R S9

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

QUALIFICATION REPORTS

Electrical Penetration. Low Voltage Power
and Control

Conax Corporation

7429-10001 and 7429-10002

(1) Title/Number/Revision "Design Qualifica- RIMS EEB 820115 315
tion Report for Electrical Penetration
Assemblies for Watts Bar Nuclear Plant
Units 1 & 2"/IPS-752/Rev. A.

(2) Title/Number/Revision "Design Oualifica- RIMS
tion Mtl Test Report for Materials Used in
Conax Electrical Penetration Asemhblies
and Electric Conductor Seal Assemblies"/

DATE December 09. 1981

; EEB 811110 300

E May 14. 1981

IPS-325/Rev. D.

(3) Title/Number/Revision "Design Oualifica- RIMS EEB 811110 304
tion Test Report of a Low Volt Pwr & Control
Service Classification (BF-LVP/C) Electri- DATE February 11. 1981
cal Penetration Assemblv"/IPS-585.3/Rev. A.

|R3

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(5) IPS-325, Rev. E, Design Qualification Material Test Report for
Materials Used in Conax Electrical Penetration Assemblies and
Electric Conductor Seal Assemblies

(6) IPS-214, Rev. Cy Instruction and Maintenance Manual for
Electric Penetration Assemblies for Watts Bar Nuclear Plant,
Units 1 and 2

(7) IPS-213, Rev. 0, Packaging, Shipping, and Storage Procedures JR3
for Electric Penetration Assemblies for Watts Bar Nuclear Plant,
Units 1 and 2

(8) IPS-250, Packaging, Shipping, and Storage Procedures for Spare
Parts for Electrical Penetration Assemblies for Watts Bar
Nuclear Plant, Units 1 and 2

PAGE B-1 R3
WBEP-0063Q

ADATE



BINDER NO.WBNEQ-PENT-002 PLANT WBNt UNIT(S) 1 SHEET la OF 29
R 1 R 2

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 7/26/86 JEW
1/24/89

PENETRATION, LV POWER & CONTROL CHECKED WBK DATE 8/8/86 WCG
____ ___ ___ ___ ____ ___ ___ ___ __ /2 5 IR9

A. DOCUMENTATION (Continued)

(8) IPS-250, Packaging, Shipping, and Storage Procedures for Spare
Parts for Electrical Penetration Assemblies for Watts Bar
Nuclear Plant, Units 1 and 2

(9) Conax Drawing PL7429-10001-01,
Parts

Conax
Parts

Conax
Parts

Conax
Parts

Conax
Parts

Conax
Parts

Conax
Parts

Conax
Parts

Conax
Parts

Conax
Parts

Conax
Parts

Conax
Parts

List

Drawing
List

Drawing
List

Drawing
List

Drawing
List

Drawing
List

Drawing
List

Drawing
List

Drawing
List

Drawing
List

Drawing
List

Drawing
List

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

Rev.

C,

C,

C,

C,

C,

C,

D,

D,

DV

D ,

D ,

Sheets 1,

Sheets 1,

Sheets 1,

Sheets 1,

Sheets 1,

Sheets 1,

Sheets 1,

Sheets 1,

Sheets 1,

Sheets 1,

Sheets 1,

Sheets 1,

(21) Conax Drawing 7429-10001, Rev. E, Sheets 1 & 2 of 2, - LVP
Electric Penetrations for Watts Bar Units 1 & 2 (Rev. E in
binder for information only. Refer to DCRM for latest
revision)

PAGE B-2 R2
WBEP-0063Q

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

PL7429-10001-02,

PL7429-10001-03,

PL7429-10001-04,

PL7429-lOOOl-05,

PL7429-10001-06,

PL7429-10002-01,

PL7429-10002-02,

PL7429-10002-03,

PL7429-10002-04,

PL7429-10002-05,

PL7429-10002-06,

2,

2,

2,

2,

2,

2,

2,

2,

2,

2,

2,

2,

of

of

of

of

of

of

of

of

of

of

of

of

3,

3,

3,

3,

3,

3,

3,

3,

3,

3,

3,

3,

R2

I



BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET lb OF 29
R 2 R 3

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 7/26/86 RCFD
12/13/89 3'/t/)W

PENETRATION. LV POWER & CONTROL CHECKED WBK DATE 8/8/86 KFL lwB
1/8/90 -

A. DOCUMENTATION (Continued)

(23) Conax Drawing 7429-24001, Sheet 1, Rev. 0 - Enclosure Sub-Assy

(24) Conax Drawing 7429-24002, Sheet 1, Rev. A - Enclosure Sub-Assy

(25) WBN Drawing 45N860-3, R7 - Conduit and Grounding,
Floor El 702.78, Details - Sheet 1

(26) WBN Drawing 45W860-10, R8 - Conduit and Grounding, Electrical
Penetration Details

(27) Watts Bar Environmental Drawings 47E235-41 Ri, -42 R2, -44 Rl,
and -45 RI. Drawings -41R1, -42R2 and -45R1 have been
modified by DCN P-04104-C (B26 0908 819) and S-09715-A. JR3

(28) Reference deleted |R3

(29) Calculation deleted.

(30) Reference deleted

(31) Reference deleted

(32) WBNEQ-GEN-O01 - Environmental Qualification Generic Binder

(33) WBNEQ-SPLC-001 - Environmental Qualification Binder for
Raychem Heat Shrink Splices

(34) WB-DC-30-5, R3 (B26 880713 055)

(35) ciiENAPS3 -02 3 (Bo4 q0o320 300)

(36) WBNEEB-MS-TI06-0002, R6 (B26 900629 422) R3

(37) WBNEEB-MS-TI08-0015, R3, (B26 900615 412)

(38) WBNEEB-MS-TI08-0028, R7, (B26 900615 408)

NOTE: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records
& Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

PAGE B-3 R3

WBEP-0063Q



BINDER NO.WBNEQ-PENT-002 PLANT WBNti UNIT(S) 1 SHEET - OF
R__R_

BINDER TITLE CONAX ELECTRICAL COMPUTED /R1lL DATE/-Z3.- _

PENETRATION. LV POWER & CONTROL CHECKED IR1'UAkZ DATE TI-f'

THIS PAGE INTENTIONALLY LEFT BLANK

Page B-4 was deleted per revision 1



BINDER NO.WBNEO-PENT-0O2 PLANT WBN UNIT(S) 1 SHEET lc of 29 |R1
-- ,R 1 R 3

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 8/19/86 JFW
1/23/89

PENETRATION. LV POWER & CONTROL CHECKED WBK DATE 8/20/86 WCG ;&6

1/25/89 -3J

IPS-752 is the document submitted by Conax Corporation as the key
qualification report for the Watts Bar Penetrations. It is a
very comprehensive summary report and documents qualification by
analysis and comparison to similar modular-type low voltage power
and control penetration assemblies of a universal design previously
qualified by type tests conducted in accordance with IEEE 317-1976
at levels equal to or more severe than TVA specified requirements
for Watts Bar. Most references in this binder are to IPS-752. JR3

IPS-325 documents qualification of Conax Electric Penetration
Assemblies from the standpoint of material tests, as a minimum
satisfying requirements of Section 6.3 of IEEE 317-1976. Appendix
A of IPS-325 includes Conax's thermal evaluation program. IPS-325
is referenced in this binder for identification of materials
susceptible to aging degradation and to support Arrhenius Aging
Calculations. IPS-325 documents an ongoing test program.
Revision D of IPS-325 is referenced in IPS-752 and is included in
Binder TAB D, Section D-2. A later revision of IPS-325, Rev. E is
included in Binder TAB E, Section E-4, and is referenced in
several places in this binder. Contrary to the note on page B-3 1R3
IPS-325 revision levels are repeated throughout TAB B.

IPS-585.3 documents tests on the low voltage power and control
penetration assembly referred to as test data base one in IPS-752.
It is a more detailed test report than IPS-752 that includes raw
data and therefore it is referenced in a few places in this binder.

R3

PAGE B-5 R3
WBEP-0063Q



BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 2 OF 29
R 1 R 3

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/16/86 JFW
12/20/88 S//6/%

PENETRATION, LV POWER & CONTROL CHECKED OM DATE 9/23/86 WCG A&E
1/25/89 Y'

B. CONCLUSION OF REVIEW (Check only one block)

- X Equipment Qualified

Equipment Satifies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

Open Item Number I

1

Imchlist Item Number

PENT-002-001

R3

COMMENTS/RECOMMENDATIONS These modular-type electrical venetrations

are used to convey both safety-related and non-safety related low

voltage power and control circuits (480V nominal or less) into

primarv containment. These penetrations are qualified to maintain

pressure integrity and electrical integrity within prescribed limits

before. during. and after a LOCA. steam line. CVCS. RHR. or FW break

occuring any time within the 40-year plant design life, contingent

on satisfactory resolution of open items and Qualification

deficiencies noted above.

PAGE B-6 R3

WBEP-0063Q
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BINDER NO.WBNEQ-PENT-002 PLANT WBN UNIT(S) I SHEET - OF_ _
R___R__

BINDER TITLE CONAX ELECTRICAL COMPUTEDIRI L DATE/-2d i _

PENETRATION. LV POWER & CONTROL CHECKED /Rl""'i DATE _ _ ___ _ _

THIS PAGE INTENTIONALLY LEFT BLANK

Page B-Z was deleted per revision I



BINDER NO. WBNEQ-PENT-002 PLANT WBN_ UNIT(S) 1 SHEET 3 OF2 9

R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE ____ _

PENETRATION, LV POWER
& CONTROL CHECKED DATE24

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of lE Bulletin No. 79-
O1B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS Contract Date: 11/14/75. Although procured.

delivered, and installed prior to 2/22/83, these electrical Penetra-

tions meet NUREG-0588. Category I requirements.

INDICATE OTHER REGULATORY DOCUMENTS AN/OR INDUSTRY STANDARDS MET

IEEE 317-1976 - Standard for Electrical Penetration Assemilies in

Containment Structures for Nuclear Power Generating Stations.

ASME Boiler and Pressure Vessel Code Section III. Subsection NE. for

Class MC Components. 1974 Edition & Addenda Through Winter 1974.

IEEE 344-1975 - Recommended Practices for Seismic Qualification of

Class 1E Eguipment for Nuclear Power Generating Stations.

U. S. Nuclear Regulatory Commission Regulatory Guide 1.63. Revision

2. July 1978 - Electric Penetration Assemblies in Containment

TVA 19537 (OE-3-86) EQP1 89.24

Structures for Light-Water-Cooled Nuclear Power Plants.

EQP189.24TVA 19537 (OE-3-86)1
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BINDER TITLE CONAX ELECTRICAL COMPUTED YAK) DATE ____g_ __
PENETRATION, LV POWER I
& CONTROL CHECKED i*2kI DATE/ /z&

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS Conax Qualification Report IPS-752, Section

1.2. See binder TAB D. Section D-1 for copy of IPS-752.

IPS-752. Section 4.3 states "The design and construction of the sub-

iect Penetrations of Para. 3.1 contains the identical leakage paths.

leak mechanisms, feedthrough concepts, seals, insulation systems,

and materials as test data bases one, two, three. and four and no

differences exist between the test data bases and the Watts Bar

design which would affect qualification."

PAGF 3-?
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 5 OF 2 9

R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED Am DATE 7____ _

PENETRATION, LV POWER
& CONTROL CHECKED Z/AK DATE _

E.. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/NA)? No

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

Plant Device

Elec. Pen.
LVP & C

Conax
Corporation

See TAB A

Qualification
Document

Same

Same

7508-10003

Reference

IPS-752,
Sect. 4.1

IPS-752,
Sect. 4.1

IPS-585.3,
Sect. 4.2

(4) Serial Number(s) See TAB F
IPS-585 .3
Appx. ANA

(5) Identify Component- See TAB B. Supplement 3.
Unique checksheet
attached:

JUSTIFICATION/COMMENTS Conax Summary Qualification Report IPS-752

documented ification -analysis and comparison to similar

modular-type low voltage Power and control penetration assemblies

previously qualified by type tests conducted at levels equal to or

more severe than TVA specified requirements for Watts Bar. Test data

b eneistheaplicale test specimen for low voltaze Dower and

TVA 19537 (OE-3-86) EQP189.24
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BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 5A OF 29
R 3 R-

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 8/19/8 I

PENETRATION, LV POWER & CONTROL CHECKED WBK DATE 8/20/86 *OV- _

JUSTIFICATION/COMMENTS (Continued)

control classification Penetrations See IPS-752. Table 4.1. for a

IPS-585.3 is the tvye test report for test data base one described

in IPS-752. IPS-585.3 is much more detailed and therefore it is

referenced at some Points in this binder. Some Watts Bar penetrations

include spliced-on outboard piptail extension for size 8 AWG and larger

which are not part of test base one. However, the annulus does not

experience any steam accident environment. The splice insulations are

Ravchem WCSF-N as shown in instruction manual IPS-214 (binder TAB H.

Section H-15 and are qualified in accordance with binder WBNEO-SPLC-OO1.

See Sheets 5B and 5C for correlation of plant devices EOIS No.'s.

Model No.'s. Serial No.'s. and Tvyes.

All WBN Primary Containment Penetrations are tabulated on

TVA Drawin2 45N860-3 in binder TAB E. Section E-2. Penetrations

covered in this binder are low voltage Dower and control tVyes and

are listed on 46N860-3 as beina for node voltage levels 3A. 3B. 4A.

and 4B.
R3

,I3
Penetrations for node voltaae levels 2A. 2B. 2D. 2E. 2F. and 2G are

covered in binder WBNEO-PENT-00oo

PAGE B-ll R3
WBEP-0063Q
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BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 5B OF 29
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BINDER TITLE CONAX ELECTRICAL -COMPUTED DDD DATE 7/26/86 Gj^/i

PENETRATION, LV POWER & CONTROL CHECKED WBK DATE 7/27/86

0

EOIS NO. MODEL NO. SERIAL NO. TYPE

I R3

WBN-1-PENT-293-0006

WBN-1-PENT-293-0007

WBN-1-PENT-293-0008

WBN-1-PENT-293-0009

WBN-1-PENT-293-0014

WBN-1-PENT-293-0015

WBN-1-PENT-293-0016

WBN-1-PENT-293-0017

WBN-1-PENT-293-0021

-A

-B

-A

-B

-A

-A

-B

-A

-A

7429-10001-03

7429-10001-03

7429-10001-03

7429-10001-03

7429-10002-04

7429-10002-03

7429-10002-03

7429-10002-04

7429-10002-02

374

375

376

383

363

370

371

364

365

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

PAGE B-12 R3
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BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 5C OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 7/26/86

PENETRATION. LV POWER & CONTROL CHECKED WBK DATE 7/27/86 SAL
9RI -SD

EOIS NO. MODEL NO. SERIAL NO. TYPE

R3

WBN-l-PENT-293-0027

WBN-1-PENT-293-0036

-A 7429-10002-05

-B 7429-10002-05

358

359

L.V. Control

R3

L.V. Control

I R3

WBN-1-PENT-293-0044

WBN-1-PENT-293-0052

-A 7429-10002-05

-B 7429-10001-05

360

379

L.V. Control

L.V. Control

PAGE B-13 R3
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 6 OF 29
R -_ R ~

BINDER TITLE CONAX ELECTRICAL COMPUTED _____ DATE 7_4_ _ __6

PENETRATION, LV POWER
& CONTROL CHECKED DATE _______

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the test report
and/or evaluation and reference the source. Is the interface a
requirement for our application (Yes/No)? (Note below.) If yes,
enter requirement in QMDS, if No, provide justification.

Plant
Requirement? R eference

Interface Identify Interface (Yes/No) Test Repor

Mounting Bolts NA NA NA

External NA NA NA
Process
Connections

Electrical NA-See Note 1 below NA NA
Connections

Conduit Seals NA NA NA

Connector NA NA NA
Seals

Orientation NA NA NA

Physical IPS-752,
Configuration NA-See Note 2 below Yes Table 4.1

Other NA NA NA

JUSTIFICATION/COMMENTS Note 1: In-line splice insulations for connec-

tion of field cable to penetration conductor Digtails were Provided bv

t

TVA and are not Part of the penetration assembly qualification. See

binder WBNEQ-SPLC-001 for splice qualification.

Note 2: Header plate. feedthrough tube material, feedthrough seal.

conductor sealants. conductor insulation, copper conductors, installation

weld. There are no required external Drocess requirements. no conduit

seals (Denetrations are seals). and orientation is not a consideration

for npnptrationna.

PAGE.~L
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BINDER NO.WBNEQ-PENT-002 PLANIJT WBN UNIT(S) 1 SHEET 7 OF 2

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 7126/8 I

PENETRATION. LV POWER & CONTROL CHECKED WBK DATE 7/26/86

0

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate
the accident environment in accordance with IEEE-323 (74),
paragraph 6.3.2 (Yes/No/NA)? (Note below.)

Yes/No/NA Reference

(a) Equipment inspected for damage
(b) Baseline performance

measurements taken
(c) Equipment aged:

Thermal
Radiation
Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure
(g) Final inspection and

disassembly

NA

Sect. 5.0

Sect. 5.7.4
Sect. 5 .7.5
NA

Sect. 5.12

Sect. 5.14.1-
Sect. 5.14.1

NA

(2) Was the same piece of equipment used throughout the test
sequence described in item (1) above (Yes/No/NA)? Yes

(3) Have the test equipment, test equipment accuracies and
calibration data been appropriately document (Yes/No/NA)? Yes
(Reference: IPS-585.3. p. 32

JUSTIFICATION/COMMENTS

G(l)(a) - Although Conax does not state that an initial visual
inspection was done, they have completed numerous successful
test programs and there is no reason to believe a visual in-
spection was not done. However, an initial visual inspection is
not required by IEEE 317-1976.

G(l)(c) - Electrical penetrations are passive devices and are not
subject to wear as an aging mechanism. Wear aging is not required
by IEEE 317-1976. The penetrations, however, were subjected to
simulated operational stresses which included thermal cycling
(IPS-752, Section 5.7.3) and short-term overload and fault current
tests (IPS-752, Sections 5.10.1 and 5.11.1) as recommended by
IEEE 317-1976.

Rl

RI

Yes
Yes
No

Yes
Yes



BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 7A OF 29
R3 R_____

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 7/26/86 .9

PENETRATION, LV POWER & CONTROL CHECKED WBK DATE 7/27/86 ____

JUSTIFICATION/COMMENTS G(l)(M)-Coi

insnection and disassembly was done

testing was nerformpd (TPS-752

rnax does not state that a final

but extensive final evaluation

Spetion -14-.2) in acorrdancp with

IEEE 317-1976. fully provini the post-accident integrity and opera-

bilitv of the assembly, It is reasonable to assume that a manufac-

facturer of Conax's experience did make a visual inspection. However.

a final visual inspection and disassembly are not required by

IEEE 317-1976.

G(l)(e) and G(2) - Test data base 1 was exposed to the seauence as

listed above. However, the DBE exposure did not include ant chemical

spray. All of the penetrations listed herein are located such that

they are not subject to chemical spray. Per environmental drawing

47E235-42 the only areas in lower compartment subject to chemical

spray outside the crane wall is in Accumulator Room #3 between

Az 242° and 2690 below elevation 733 and Accumulator Room #4 between

Az 289° and 305., below elevation 739.5. None of the penetrations

listed herein are located in these areas.

PAGE B-16 R3
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 8 OF 29
R __R __

Blow CONAX ELECTRICAL COMPUTED -DATE _____ -

& CONTROL CHECKED DATE ( 1

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference IPS-752. Section 5.7 ).

JUSTIFICATION/ COMMENTS

(2) Were the following effects considered in the aging program:

IPS-752
Aging Effect Yes/No/NA Reference

Thermal aging Yes Sect. 5.7.4

Radiation exposure Yes Sect. 5.7.5

Vibration (non-seismic) aging No NA

Sect. 5.7.3,
5.9.2, 5.10.1,
5.11.1, 5.12.1,
5.13.1 &

Operational (electrical/mechanical/process) Yes 5.15.1
stress aging

JUSTIFICATION/COMMENTS Vibration aging not required by IEEE 317-1976

(Penetrations are passive devices and vibrational stress is not a sig-

nificant aging degradation mechanism).

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA (Reference NA ).

JUSTIFICATION/COMMENTS No svnerzistic effects known for these

penetrations, based on a literature review of applicable materials

data for materials used in Conax L. V. Power and Control

Penetrations.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference IPS-752. Section 5.7.4 ).

PAGEj. LJUSTIFICATION/COMMENTS Aging based on materials tests and

analysis done in IPS-325 (binder TAB D. Section D-2) by Conax.
TVA 19537 (OE-3-86) LI� r .L o * SQ

-

TVA 19537 (OE-3-86) EqrIa us .24
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PENETRATION. LV POWER & CONTROL CHECKED WBK DATE 8/20/86 ok

H. AGING (Continued)

(4) (b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: IPS-325. Table 3.1 and IPS-752. Tables 3.2
and 3.3

JUSTIFICATION/COMMENTS -

(c) Was the basis for thermal aging identified in the
qualification program (Yes/No/NA)? Yes (Reference:

IPS-752. Section 5.7.24.2

JUSTIFICATION/COMMENTS Thermal aging based on conductor

feed-through life. See analysis of feedthrough in

IPS-325. Avpx. A.

(d) Was the aging acceleration rate justified and the parameters
of time and temperature identified in the qualification
program (Yes/No/NA)? Yes (Reference: IPS-752. Section

5.7.24.2

Parameter Plant Maximum Normal Test Equivalent

Temperature 1100F 150°C 12 OC IR1
Time 40 yrs. 100 hrs. 40 yrs.

JUSTIFICATION/COMMENTS See Sheet 9A

(e) Was the Arrhenius methodolgy used for accelerated aging
(Yes/No/NA)? Yes .(Reference: IPS-752. Section 5.7.24.2).

JUSTIFICATION/ COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (Yes/No/NA)? Yes
(Reference: IPS-325. Rev. E. Section 6.4.1 (Footnote at

bottom of page) in binder TAB E. Section E-4

JUSTIFICATION/COMMENTS

PAGE A'l



H.(4)(d) Aging:

The thermal age conditioning curve shown in IPS-752. Figure 5.7.1

shows a 40-year life at 1201C. Note in IPS-752. Table 5.9.4. that

the full load current test amhbint' tmenaratusr (UTAH 4a anti-a,' *h

the normal ambient at Watts Bar, the test total operating temperature

(TIF) is less than 900 C in every case, and the test current is greater

than the Watts Bar required current (See *contract 76K61-87064,

Section E4g.(l) in binder TAB E. Section E-1) in every case. There-

fore. a zreater than 40-year thermal life is conservatively

established for the subject penetration assemblies. Conax document

IPS-325 covers an ongoing test Program. A newer revision of

IPS-325/Rev. E shows the latest Conax calculation of activation

energy for their feed-throughs is 3.916. which agrees closely with

the regression line presented in IPS-325. Figure 5.7.1. See in

binder TAB E. Section E-4. IPS-325, Rev. E. Dage 26. See Material

Aging Calculation Report WAC-343 in binder TAB C. Section C-1 for

calculation of qualified life at 900C.

*NOTE - Contract reference is not required for qualification but
is for information only. Refer to DCRM at WBN for latest
revision of Design Specification WBNP-DS-1805-2697-00
applicable to this contract.

PAGE B-19 R2
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H. AGING (Continued)

(4) (g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? Yes (Reference IPS-325. Rev. E, Appendix A
in binder TAB E. Section E-4 ).

JUSTIFICATION/COMMENTS Also, see IPS-752. Figure 5.7.1 and

binder sheet 9A.

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? No (Reference NA ).

JUSTIFICATION/COMMENTS Not required by IEEE 317-1976. A ing

time and temperature was sufficient to account for penetration

operating temperature which is ambient, plus temperature rise

due to electrical loading.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference IPS-752. Sect. 5.7.5 ).

JUSTIFICATION/ COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference IPS-325. Table 3.1 and IPS-752. Tables 3.2 and
3.3

JUSTIFICATION/COMMENTS All materials were irradiated to the

same level.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? No (Reference NA ).

JUSTIFICATION/COMMENTS Dose applied exceeded Watts Bar 40-

year plus accident dose to penetrations.

PAG 83 a
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PENETRATION, LV POWER & CONTROL CHECKED WBK DATE 7/26/86

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference: IPS-752.
Section 5.7.5

Plant normal ambient radiation
dose (rd) 2.OE+07

1.28E+08 (H20) or
Test exposure dose (rd) 1.156E+08 (air) Rl

1.09E+06 (H20) or
Test exposure dose rate (rd/hr) 0.98E+08 (air)

Test exposure source type
(e.g., Co-60 gamma) Co-60 gamma

JUSTIFICATION/COMMENTS Test exposure dose is the sum of

40-year normal dose plus accident dose. See Sheet 11A

for dose conversion from water to air equivalent.

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program* No (Reference: NA JR1

JUSTIFICATION/COMMENTS Not required by IEEE 317-1976.

(Penetrato are Dassive devices and vibrating stress is

not a significant aging degradation mechanism).

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? NA
(Reference: NA

JUSTIFICATION/COMMENTS See H(6)(a).

* Qualification program refers to the test report and any supplemen-jRl
tal documentation including TVA analyses in Tab C of the binder.

PAGEadL- ' '
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BINDER TITLE CONAX ELECTRICAL COMPUTED a)_ DATE R - R Z9
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Dose conversion from rads water to rads air for the incident Co-60 gamma ray

flux used in the irradiation portion of the test Program is proportional to

the ratio of the mass absorption coefficient W ) for gamma rays in air and

water, assuming an average Co-60 gamma energy of 1.25 meV. The air

equivalent dose is 1.285 x lO 8rads Qgo) air/(ulanoi) water or 1.156 x 108
-- 7 7 to Or

2
rads. Mass absorption coefficient values of 0.0268 cm A6m for air and 0.0298

cm /6m for water were used. (Reference: ANL-5800. reactor phvsics

constants)

In the same manner the test exposure dose rate of 1.09 x 106rad/hr (water)
6

converts to 0.98 x 10 rad/hr (air)

PAGFI p
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H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? Yes
(Reference IPS-752. Sect. 5.7.3. 5.9.2. 5.10.1. 5.11.1.
5.13.1. and 5.15.1

JUSTIFICATION/COMMENTS Thermal cycle test, continuous current

test, short time overload test, short circuit test,

repeat continuous current test. and maximum duration of

short circuit tests.

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference IPS-752. Sect. 5.7.3. 5.9.2.

5.10.1. 5.11.1. 5.12.1. 5.13.1. & 5.15.1 ).

JUSTIFICATION/COMMENTS Stresses induced were in accordance

with IEEE 317-1976.

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Yes (Reference IPS-752. Sect 1.4 ).

Qualified life (Document in QMDS) 40 years

JUSTIFICATION/COMMENTS See Justification/Comments in H(9).

PAGE -73

PAGFTVA 19537 (OE-3-86) EQP1 � 9 * 24
TVA 19537 CIOE-3-86) EQP189.24



BINDER NO.WBNEO-PENT-OOZ PLANT WBN UNIT(S) 1 SHEET 13 OF29_
R 1 R.

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 8/19/86k .

PENETRATION. LV POWER & CONTROL CHECKED WBK DATE 8/19/86 4-e-" _

77--S l

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? NA
(Reference: NA

)

|R1

JUSTIFICATION/COMMENTS IPS-752. Section 1.4 states

"...materials as used in Conax electric aenetration are not

susceptible to any significant-degradation due to thermal

aging and radiation and that no axe or service related cormmon

failure modes exist that would precl-ude a qualified life of

40 vsers."

IPAGE W/
I
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I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation Degradation and Aging (Use Section C.of Binder for Detailed
Materials Analysis)

Radiation Activation
Material/Property/Function Threshold Reference Energy Reference

(a) Polvsulfone/Sealant NA NA NA NA
Kapton Polyimide Film/

(b) Conductor Insulation NA NA NA NA

(c)

(d)

(e) _

JUSTIFICATION/COMMENTS Penetration feedthrough sealant and conductor

insulation materials are considered susceptible to thermal and radiation

degradation implicitly when test Programs are develoned based on IEEE 317-

1976 guidelines. Testing was done in accordance with IEEE Standard 317-

1976. Test program included tests on insulation and sealant materials. No

materials analysis by TVA is required.

Refer to TAB D. Section D-2, IPS-325. for Conax's discussion of materials

susceptible to thermal and radiation degradation and agini.

PAGE G E
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J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference IPS-752, Sect. 1.5. 5.1.1.1.
5.4.1. 5.5.1 & 5.14.2 ).

Identify Acceptance Criteria: Baseline acceptance criteria includes

leak rate less than IE-06 SCC/SEC helium, dielectric strength test at

2.7 kV for 5 seconds with no failures, and insulation resistance

greater than lE+08 ohms. Durina DBA, function and operate at

specified service levels without loss of mechanical or electrical

integrity. After DBA. gas leak rate less than 1E-02 scc/sec nitrogen.

dielectric strength test with no failures, insulation resistance

zreater than 1E+08 ohms.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference IFS-752. Sect. 5.0. 5.14.1.
5.14.2. and 5.15.3.1 ).

Identify baseline and functional testing: Baseline testing included

gas leak rate. Pneumatic Pressure, dielectric strength, insulation

resistance, and conductor continuity. During DBA test, penetration was

energized and carrving load except for 10 intervals when insulation

resistance was taken. Post-DBA tests included gas leak rate.

dielectric strength. insulation resistance, and conductor continuity.

JUSTIFICATION/COMMENTS Tests were in accordance with IEEE 317-1976.

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference IPS-752. Sect. 5.14.1.1 and 5.14.1.2 ) PAGE dog
JUSTIFICATION/ COMMENTS

TVA 19537 (OE-3-86) EQPI 89 * 24
TVA 19537 (OE-3-86) EQP189.24



BINDER NO.WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 16 OF 29
R 1 R 3

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/23/86 JFW W
1/5/89 V14 F"

PENETRATION. LV POWER & CONTROL CHECKED OM DATE 9/23/86 WCG aft
1/25/89 P-?"

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? No (Reference: IPS-752.
Sections 5.1 - 5.5

JUSTIFICATION/COMMENTS Baseline testing consisted of insula-

tion resistance, conductor continuity, and hipot tests which

provide an indication of the electrical condition of the

nenetration. but are not the actual voltage and load carried

by the penetrations in service in the Dlant. Tests were in

accordance with IEEE 317-1976.

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

480 VAC,max nom system
Voltage volt (34) R3

Load Various **

Frequence NA NA

Accuracy NA NA

Other(s)
NA NA

JUSTIFICATION/COMMENTS Electrical penetrations are not

frequency sensitive and have no accuracy requirements. R3

**See TAB C. Section C-1.

PAGE B-27 R3
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*BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 17 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/23/86

PENETRATION, LV POWER & CONTROL CHECKED OM DATE 9/23/86 WCG 2
1/25/89 '-Y'

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSUTTR THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACrrTnvT rnNnTTTANW

(Continued)

(5) (b) Parameter

Voltage

Load

Frequency

Accuracy

Other(s).

Specific Accident Conditions

526.9 VAC max.

Various

NA

NA

NA

Reference

(36) |R3

**

NA

NA

NA

JUSTIFICATION/COMMENTS **See J.(5)(a). Reference (36) documents
that 480 VAC circuits could reach a maximum potential of
526.9 VAC during unit shutdown.

(5) (c) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Insulation
Resistance

Leakage
Current

Demonstrated Conditions

528 VAC during the DBA Simulation

Various

60 Hz

NA

lE+06 minimum

0.12 milliamps maximum

Reference
IPS-752
Sections
5.14.1.2

IPS-752
Section
5.14.1.1
IPS-585.3
Sect. 3.2

NA

IPS-752
Section
5.14.1.3
IPS-752
Section
5.14.1.4

JUSTIFICATION/COMMENTS

The penetration maintained required loads throughout the DBA
test. For low voltage power and control penetrations, a mini-
mum insulation resistance of lE+06 ohms and a maximum leakage
current of 0.12 milliamps at the maximum application voltage

PAGE B-28 R3
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BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 17a OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED /Rl JFW DATE 1-23- ^ W

PENETRATION. LV POWER & CONTROL CHECKED /Rl WCG DATE 1-25-89 ; _ _

f.3lfo

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(5) (c)

is also sufficient to support the electrical operability and cir-
cuit integrity for category A and B devices served. See generic
binder WBNEQ-GEN-OO1, Section III.C.4 for discussion of low
voltage power and control cable applications.

For nondivisional and other devices served that may not be quali-
fied and could fail in an accident, electrical circuit protection
has been provided to ensure penetration containment boundary
integrity. All divisional circuits are also similarly protected.
See references 37 and 38. IR3

PAGE B-28A R3
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I BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 18 OF 29
R 2 R 3

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 7/26/86 RCF
EET TION. LPW &C ODE
PENETRATION. LV POWER & CONTROL CHECKED WBK DATE 8/8/86 KFL AbMc

llnql0 -@ n

K. REOUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. See Sheet i9a

(1) Normal Max (2) Abnormal Ma

(a) Temperature (OF) 120 (a) Temper

(b) Pressure (psig) 0.3 (b) Pressu

(c) Humidity (%) 80 (c) Humidi

(d) Radiation (rd) 2.OE+07 (d) Radiat

(3) Process Interfaces: None.

x

,ature (0F)

re (psig)

ty (%)

ion (rd)

* (4) State anticipated occurrence frequency and duration of abnormal
conditions: Up to eight hours Ver excursion and occurring

less than 1% of plant life. 20'F difference in maximum tem-

verature for this time Deriod is nealiaible

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

327
(a) Temperature (OF) 128 tong- term Accident type HELB

(b) Pressure (psig) 11.2 Accident type LOCA

(c) Humidity () 100 Accident type LOCA/HELB
1.2E+o 7 gamma

(d) Radiation (rd) 4.7E06 beta Accident type LOCA

(e) *Spray Type N/A Accident type

*See Tab B, Section G.

I-
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BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 19 OF 29
R 2 R 3

X DER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 8/19/86 RCF5 ..

PENETRATION. LV POWER & CONTROL CHECKED WBK DATE 8/20/86 KFL ant
12/28/89 9

K. REOUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): One end of each penetration is exposed to

annulus environment. Containment ends are in lower compart-

ment (outermost small rooms). or lower compartment instrument
R3

room. Parameters shown are worst case: see Sheet 19a.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/XA)? No (Reference: IPS-752.

Sect. 5.14.1

(7) Subject to submergence (Yes/No/NA)? No Reference: See

note 5 on environmental drawing 47 E235-42 for maximum

containment water level for flood elevation (EL 717.7 outside

crane wall) where penetrations are located and field IR3

verification in binder TAB F for location.

Identify initiation time and duration of submergence: NA

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: See Sheet 19a

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify: See

Sheet 19b

(9) Special environmental calculations (temp., rad., etc.)

Type RIMS No.

See Section A
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BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 19a OF_29
R 2 R3

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/23/86 RCF ,,

PENETRATION, LV POWER & CONTROL CHECKED WBK DATE 9/23/86 KFL s
0i1/09/90 Y.-Z
01 log/go i�'�

ARE/ENVIRONMENTAL DWG SUMMARY

Lower*
Compartment
(47E235-42)**

Annulus
(47E235-44)

Instrument
Room

(47E235-45)**

Max Normal
Temperature, OF

Max Abnormal
Temperature, OF

Max Normal
Pressure, PSIG

Max Abnormal
Pressure, PSIG

Max Normal
R.H. %

Max Abnormal
R.H. %

40-Yr Normal
Radiation, Rads

Peak Accident
Temperature, OF

Peak Accident
Pressure, PSIG

(gamma)

Accident (gamma)
Radiation, Rads (beta)

Total 40-Year
Plus Accident
Radiation, Rads

120(1)
(105)

130

0.3

0.3

80

100

2.OE+07

327

11.2

1.OE+07
4.7E6( 2 )

3.47E7
gamma plus
beta

110

120

ATM(-)

ATM(-)

80

90

1.OE+06

134

ATM(-)

1. 2E+07
included

1.3E+07
gamma
plus beta

75

120

0.3

0.3

60

90

3.5E+05

327

11.2

1.OE+07
4.7E6(2)

1. 5E7
gamma
plus beta

*Fan rooms and accumulator rooms (outermost small rooms).
**These drawings have been modified by DCN P-04104-C and S-09715-A

(1) Documented average temperature. See note 34 on 47E235-42
(2) See Sheet 19b.

|R3
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BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 19b of 29
R 2 R 3

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 8/19/86 RCF
12/13/89'7/4471

PENETRATION, LV POWER & CONTROL CHECKED WBK DATE 8/20/86 KFL Z
flh/nO/QI 9-'7'

The accident beta radiation dose to the penetrations is determined
as follows: The maximum containment accident beta dose is 4.7E+08
rads in accordance with environmental drawing 47E235-45.
(Note: None of these penetrations are located in upper
compartments.)

The penetration terminal boxes, which enclose all radiation sen-
sitive materials, are constructed of 18 gauge minimum sheet steel
as shown on drawings 7429-24001 and 7429-24002 in TAB I. Per
reference 35 the Reduction of Beta Dose by Sheet Steel, for 26
gauge (or thicker) box is less than one percent. Therefore the
reduced beta dose is 1.E-2 x 4.7E8 = 4.7E6.

R3

R3

R3
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BINDER NO.WBNEO-PENT-002 PLAIT WBN UNIT(S) 1 SHEET 20 OF 29
R~2 R 3

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 7/26/86 RCF A

12-13-89 "~'~~'1
PENETRATION, LV POWER & CONTROL CHECKED WBK DATE 7/27/86 KFL - .

1-9-90 r 3°'

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter

Operating Time

Temperature (OF)

Pressure (psig)

Relative Humidity (7)

Chemical Spray*

Radiation (rd)**

Submergence

SDecified

100 days

327

11.2

1,00

A3.47E7

gamma plus
beta

None

Demonstrated

13.54 days

370

75

100

N/A
1.156E+08(air)

or
1.285E+08(H 0)

2
None

IPS-752
Reference

Fig. 5.14.1

Fig. 5.14.1

Fiz. 5.14.1

Fig. 5.14.1
See Tab B,
Section G

R3

Sect. 5.7.5

NA

*Includes spray concentration, flowrate, density, duration, and
pH..

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type.

a See e A -31
(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Envelopes Specified

Parameter (Yes/No/NA) Reference

Temperature Yes Fig. 5.14.1
Pressure Yes FiM. 5.14.1
Relative Humidity Yes Fig. 5.14.1
Chemical Spray NA N/A
Submergence NA W/A

JUSTIFICATION/COMMENTS

are located below flood

None of the penetrations listed herein
R3

level or subject to chemical spray.

PAGE B-34 R2
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JUSTIFICATION/COMMENTS (Continued)

Parameters 8hown are a eampeoite resultant ze eft t~ri-o. All of
these penetrations are enclosed in junction boxes and are not subject
to chemical spray impingement. All penetrations, are protected from
chemical spray by the concrete floor slab above them. These physical
barriers negate the effects of spray. Also see TAB B, sheet 7A,
Justification/Comments for G(l)(e) and G(2). As is seen in TAB C,
Section C-1, Report WAC-343, the test profile does not envelop the
WBN accident profile for approximately the first 100 seconds. This
exists due to starting at a lower temperature and the difficulty in
getting the temperature to rise in the steam chamber as fast as the
WBN accident profile does, a common problem in steam tests. Report
WAC-343 does not include the first test temperature transient. This
extra transient and the significantly higher test temperatures
compensate for the slightly slower transient rise time. Also, noted
in IPS-752, Section 5.14.10.1, testing without a terminal box is
more severe than with the box due to thermal lag and dew point
effects associated with the box. Thus, this small deviation in the
profile for the first few seconds is not significant.

I Z3

R3
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BINDER NO.WBNEO-PENT-002 PLANT WBN UNIT(S) 1 SHEET 21 OF 29
R 2 R 3

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 8/19/86 RCF A

PENETRATION, LV POWER & CONTROL CHECKED WBK DATE 8/20/86 KFL hash
12/20/89 -

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins ner IEEE-323(745

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Margin
Applied

43°F

63.8 psia

> 10%

See TAB C,
Sect. C-1

Yes/No/NA

Yes

Yes

Yes

Yes

480 VAC + 10%
Voltage: 10% of rated value during test Yes

Frequency: 5% of rated value 0 No
transient

Environmental Transient: the initial applied
transient and the peak-temperature twice Yes
applied twice

Vibration: +10% added to acceleration NA NA

JUSTIFICATION/COMMENTS Margins aDDlied per IEEE 317-1976.

Frequency margin not required by IEEE 317-1976. Electrical

penetrations function electrically as insulated conductors.

andthot frequency sensitive in the low

of power and control aDmlications.

Calculation Report WAC-343 (see TAB

frequency range

Sheet 1 of Material Azing

Section C-i shows the

test post-accident o-erating time equivalent is considerably

more than 10% over the Watts Bar required oDerating time.

PAGE B-36 R3
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) I SHEET 22 OF 29
R -_ R ~

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE 7_ _ _PENETRATION, LV POWER /
& CONTROL CHECKED a m DATJ_ _

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference IPS-752. Sect. 1.5 ).

JUSTIFICATION/COMMENTS Maintain Pressure boundary and electrical

integrity.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes (Reference IPS-752,

Sect. 5.14.1 ).

JUSTIFICATION/COMMENTS

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes (Reference
IPS-752. Sect. 5.14.1 ).

JUSTIFICATION/ COMMENTS -

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference IPS-752. Sect. 5.14.1 & 5.14.2 ).

JUSTIFICATION/COMMENTS Test was for 13 1/2 days. See analysis

extending time to 100 days in IPS-752. Sect. 5.14.10.1C.

PAGFS 3
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BINDER NO. WBNEQ-PENT-002 PLANT WBN. UNIT(S) 1 SHEET 23 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED 9 DATE _____

PENETRATION, LV POWER
& CONTROL CHECKED DATE 2qca

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Yes (Reference IPS-585.3.

Sect. 6.18.1.1. 6.21.1.1. and 6.24 ).

JUSTIFICATION/ COMMENTS

PAG ES 2
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BINDER NO. WBINEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 24 OF 29
C3

BINDER TITLE CONAX ELECTRICAL
PENETRATION, LV POWER
& CONTROL

n ___ n _ _

COMPUTED DATE_________

CHECKED -A DAzEDATE

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the Binder -

Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS See TAB G - QMDS.

PAGF 3 9
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 25 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED L DATE __R__- R_
DVVNqMAMTnW T T DATAL~f
AL, COV VWJROL

& CONTROL CHECKED DATED

0. SUMMARY OF REVIEW
Yes/No/NA

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes

NA (No except-
ions taken)

Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

NA (preaging
performed)

Yes

PAGES

TVA 19537 (OE-3-86) EQP189.24
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0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g.,
normally energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Crieria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate,
density, duration, and pH used in tests
meet or exceed those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode
satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N/A

R3
N/A

N/A (See
TAB B, Sect.
L(2))

N/A (Pene-
trations not
submerged

Yes

Yes

Yes

Yes

Yes

PAGE B-41 R3
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 27 OF 29
R __ R

BINDER TITLE CONAX ELECTRICAL COMPUTED ____ DATE _ _ -A -rnZT T VT - DATE.-
r&CONTROLA1, LV rUWzx
& CONTROL CHECKED DATE ___

O. SUMMARY OF REVIEW (Continued)
Yes/No/NA

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance
criteria for equipment performed?

(b) Was an initial base line test done to establish
required performance characteristics?

(c) Has the test/analysis demonstrated that
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria. regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time at least
1 hour?

(b) If exception to the 1-hour minimum operating time
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identified?

Yes

Yes

Yes

Yes

NA

Yes

Yes

NA(penetrations
qualified for
100 days)

Yes

Yes

Yes

PAGE.S /
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 27A OF2 9

R -__ R
BINDER TITLE CONAX ELECTRICAL COMPUTED Lg) DATE 7/_

PENETRATION, LV POWER COMCED D
& CONTROL &CNRLCHECKED DATE

P. DISCUSSION

Conax Report IPS-752 is the qualification document for these penetrations.

The Penetrations contain the identical possible leakage Paths, leak mech-

anisms, feedthrouzh concepts, seals, insulation system. and materials as

the test data base penetration No. 1 described in IPS-752. Detailed raw

test data for the tested assemblies is contained in IPS-585.3. IPS-752 is

a summarv document of the reports on the tested assemblies. It is a very

thorough summary and is the document submitted bv Conax Corporation as the

key qualification report for the subject low voltage Power and control

PAG
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 28 OF 29

~ R - R ~
BINDER TITLE CONAX ELECTRICAL COMPUTED DATE _____ ____

PENETRATION, LV POWER C /I ___

& CONTROL CHECKED DATER U/

SUPPLEMENT 3
COMPONENT-UNIQUE CHECKLIST
ELECTRICAL PENETRATIONS

Page 1 of 2

EQUIPMENT IDENTIFICATION

(1) Are the penetrations identified in the qualification program
to the plant penetrations which require qualification
(yes/no/NA)? No

Acceptable

identical

IPS-752
Report

Item Plant Report Yes/No/NA Section

(a) Penetration type LVP & C LVP & C Yes Table 4

(b) Mounting See p 29A See p 29A Yes NA

in-line
(c) External connections splices NA NA NA

Comments: TVA Provided in-line splices. Conax test was of similar

items with sunnorting ann1vniq. nvr TPR-752. Sct-. 1-n-

(2) Does the qualification report identify the following performance
characteristics:

IPS-752
Acceptable Report

Performance Characteristics (Yes/No/NA) Section

(a) Temperature rating Yes 5.7.24.2

(b) Voltage rating Yes See Sheet 29A

(c) Continuous current rating Yes 5.9.5

(d) Short-time overload
current rating & duration

(e) Rated short circuit
current & duration

(f) Pressure rating

Yes

Yes

Yes

5.10.4

5.11.2

5.1 & 5.2

PAGES
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WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 29 OF 29BINDER NO. PLANT_____N_________SHEET____ 
_OF

CONAX ELECTRICAL COMPUTED R DATE -_ _ __

W M , LV POWER, COPTDDT
& CONTROL CHECKED DDATE 3 _ -

EQUIPMENT IDENTIFICATION (Continued) Page 2.of 2
IPS-752

Acceptable Report
Performance Characteristics (Yes/No/NA) Section

(g) Maximum gas leakage rate Yes 5.1.1.1

Comments: See page 29A

(3) Does the qualification program address the following tests:

IPS-752
Acceptable Report

Item Yes/No/NA Section

(a) Continuous current rating Yes 5.9.2

(b) Short-time overload
current rating and duration Yes 5.10.1-

(c) Short circuit current rating
and duration Yes 5.11.1

(d) Rated maximum duration of
rated short circuit current Yes 5.15.1

(e) Pneumatic pressure rating Yes 5.2.1

(f) Maximum gas leakage rate Yes 5.1.1

(g) Conductor continuity Yes 5.3.1

(h) Dielectric strength Yes 5.4.1

Ci) Impulse NA NA

Ci) Insulation resistance Yes 5.5.1

Ck) Flame Yes 6.3

Comments: Impulse tests not required for low voltage Penetrations

Per IEEE 317-1976.

PAGE
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 29A OF 294~-R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED -Z DATE 7_1_ _ -_ _PENETRATION, LV POWER /

& CONTROL CHECKED a t DATE _

Additional Comments for Supplement 3

(l)(b) Watts Bar L. V. Power and Control Penetrations are mounted by
welding the penetration assembly header plate to the annulus
(outside containment) end of the containment nozzle. The
containment nozzles are horizontal. The inboard ends are supported
by a support plate resting in the inboard end of the nozzle and
located by support rods attached to the header plate. Inside
containment junction boxes for connection of penetration conductor
pigtails to field cables are bolted to slip-on flanges welded to the
inboard end of the containment nozzle. Outside containment junction
boxes, where used, are bolted to the penetration header plate in the
annulus.

The test penetration assembly was inserted horizontally into the
environmental test chamber as shown in IPS-585.3, Appendix D,
photographs 5.0 through 8.0. Whether it was bolted in or welded in
or whether it incorporated an inboard support plate is not stated,
but this is in no way material to the results of the DBA test. No
junction boxes were used as stated in IPS-752, Section 5.14.1, which
is conservative as discussed in IPS-752, Section 5.14.10.1A.

(2)(b) The. voltage rating of the penetrations is implied but not
specifically stated in the qualification report. The voltage rating
was specified to be 600 volts in contract 76K61-87064. Dielectric
strength tests before the DBA test at 2.7 kV and after the DBA tests
at 660 volts are consistent with a voltage rating of 600 volts in
accordance with IEEE 317-1976, Sections 4.2.1, 7.3.2, and 6.4.13.
See IPS-752, Sections 5.4.1 and 5.14.2.2.
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BINDER NO. WBNEO-QENT-T 
3  PLANT WRN UNIT(S) 1 SHEET 1 OF l

INDER TITLE CONACMPUTED C1, 
Z DATE R R

r ,V1'ATTnN- INSTRUMENTATION 
/n 1 a DATE Z-ANY - -

PAGE A-1 R1

0

.,

& INDICTO 
HvK enB;

' ' TAB A

NOTES

1. Elevations shown are Actual 
elevations for equipment located in

the Reactor Building. Actual elevations are documented 
in TAB F

and on drawing 45W860-3 
in TAB E.

2. Category and Operating Times 
for penetrations, which are 

passive

devices, are not assigned directly 
but are dictated by the

category and operating times 
of devices served.



PRINT DATE: 31/20/59

W A T T S B A R N U C L E L R P L A N T
TA3 A - EQUIPMENIT IDENTIFICATION MATRIX

BIN3DER NO. : WBNEQ-PENT-003
MANUFACTURER : COtlAX CORPORATION
PAGE 1 OF S

C21" MuLI--E---I------ NO-AZ jITU
Q1c -2-l-------------------------------------- _

W8aN-1-PENT-293-O018 -B 1-PENT-293-001f8 -B 093
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10003-05

WON-1-PENT-293-0019 -E 1-PENT-293-0019 -E 017
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10003-03

JBN-1 -PENT-293-0020--
PRIMARY CONTAINMENT

WBN-1-PENT-293-0022
PRIMARY CONTAINMENT

... .

-- 1-PENT-293-302C
ELEC PENETRATIOIJ

,.f-

1-PENT-293-0022
ELEC PENETRATION

UWN-1-PENT-293-03023 -F 1-PENT-293-0023
PRII4ARY CONTAINMENT ELEC PEIETRATION

G)
m!

116-30'
7429-10003-10

373-30a
7429-1 0003-10

S -F 241-45'
7429-1 DO03-06

-LOCATION--------
jELEMI U 88
co"ific S-------

7378 7N ANN
76K61-087064

733' 7'2 ANN
76K61-087064

733' 7"' ANN
76K61-087064

718'10" ANN
76K61-087064

731'11" ANN
76K61-067064

(2) 9p-s-IIuf £Y-mI aml--oY q - - - -t2)-

A/a 100/1000
A/B 100/100D
A/B 100/100D
A/B 1HO/1HO
A/B 11O/1Mo

A/l 100/1000
A/B 100/100b
A/B 100/1000
A/B 1HO/1MO
A/B lO/1HO

B 1000
a 1000
B 1000

B iMO

B 1000
B 1000
B 100D
B 1MO
B 1MO

A/B 10 01/J0D
A/B 100/100D
A/8 100/100D
A/B 1MO/1MO
A/B 1MO/1HO

LOCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS/C
FR/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS /C
FW/C
RH/C
CV/C

MAINTAIN PRESSURE BOUNDARY
(CAT 6) AND ELECTRICAL
INTEGRITY (CAT A).

MAINTAIN PRESSURE aOUNDARY
(CAT B) AND ELECTRICAL
INTEGRITY (CAT A).

MAINTAIN PRESSURE BOUNDARY
(CAT B)

MAINTAIN PRESSURE BOUNDARY
(CAT B).

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND ELECTRICAL
INTEGRITY (CAT A).

R-1-I

PREPARER/DATE DDD 9/.15J86
---------------------------------I----------- )----W14

CHECKED/DATE D- 9/18/86 @t
- - -- - - - - - - - - - - - - - - - - -

R2-- R----



PRINT DATE: 01/20/39

W A T T S I A R N U C L E A R P L A N T
TAB A - EQUIPMEtIT IDENTIFICATION MATRIX

- --- - ------------------------LOCATION---------
_9IQtytG IQ-qQ ...... AldIIl- ELEY(11 BLB-AQ CI Q-egDESGBaellIQh------------------ ---------- YUL-AUY~ft ---- CQUIRACI------- (2)

BINDER NO. : W3NEQ-PENT-OC3
MANUFACTURER: CONAX CORPORATION
PAGE 2 OF 5

WBN-17PENT-293-zo25- - 1-F£E1T-293-0025 254-30PRIMARY CONTAINMENT ELEC PENETRATION 7429-10003-01

WBN-1-PEIIT-293-0O23 - 1-PENT-293-0028 027
PRIMARY CONTAINMEIIT ELEC PENETRATION 7429-10003-02

ttBN-1-PENT-293-0029 - 1-PENT-293-0029 033PRIMARY CONTAINMENT ELEC PENETRATION 7429-10 0t3-04

WBN-1-PENT-293-0030 -8 1-PENT-293-0930 -B 021
PRIMARY CONTAINMENT ELEC PENETRATIOI4 7429-10003-09

WBN-1-PENT-293-(0O31 -G 1-PEtlT-293-0031 -G 025PRIMARY CONTAINMHENT ELEC PENETRATION 7429-1G003-CS

770' 1" ANN
76K6 1-067064

73 7' 7 ANN
76K61 -087064

737' 7" ANN
76K961-087064

725 11" A N1
76 K61 -087064

733' 7" ANN
769K61 -087064

B 1000
B 1000
a 1000
B 1HO
B 1N0

B 100D
B 1000
B 1000
B iMO
8 1HO

B 100D
B 1OOD
B 100D
B iMO
B iMo

A/B 100/100D
A/B 100/100D
A/B 100/1000
A/a 1HO/1HD
A/B 1HO/1MH

A/B
A/ B
A/B
A/ B
A/A

100 h100o
100/1000
100 /10 00
iMO/iMO
IMO/iMO

LOCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS/C
FWI/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

LOCA
HS /C
FW/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

MAINTAIN PRESSURE BOUNDARY
(CAT B).

MAINTAIN PRESSURE BOUNDARY
(CAT B).

MAINTAIN PRESSURE BOUNDARY
(CAT B).

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND ELECTRICAL
INTEGRITY (CAT A).

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND ELECTRICAL
INTEGRITY (CAT A).

PREPARER/DATE DDD 9/15/86

CHECKZO/DATE OM 9/18/86

R IR4 ---- R- - R

zlv L/ ---

B-1M jyl~ .N 5~- AFkj -_F h- jU ... ... ... ..



PRINT DATE: 01/23/d9

W A T T B A R N U C L E A R P L A N T
TAa A - EiUIPHENT IDENTIFICATION MATRIX

BINOER NO. : WBN-C-PENT-003
MANUFACTURER : CONAX CORPORATION
PAGE 3 OF 5

---------LOCATION--------
HUis NUNE -------------- 11-II±l- ULfill BULB-M
DicIeIIQoJ-------------------------- M L-uata ---- QCIB&MM-------

IBIJ-1-PENT-293-0033 -A 1-PENT-293-0033 -A 1i3
PRIMARY CONTAIlJMENT ELEC PENETRATION 7429-10003-04

WBN-1-PENT-293-0034
PRIMARY CONTAINMENT

- 1-PENT-293-0034 1 51
ELEC PENETRATION 7429-10003-02

WiN-1-PENT-293-0037 -A 1-PENT-293-0037 -A 155
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10003-G7

WBN-1-PE JT-293-0033 -D 1-PEtlT-293-0038 -0 159
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10003-03

SBN-1-PENT-293-0039 - 1-PE-JT-293-0039 195
PRIMARY CONTAINHENT ELEC PElJETRATION 7429-10003-02

-u

C)m

7376 7" ANN
76K61-087004

733' 7" ANN
76K61-087064

736' 6" ANN
76K61-087064

727' 6"
76K61-087064

7376 7V ANN
76K61-08 7064

CAI
(2)

A/a
A/B
A/B
A/B
A/a

10 0/1000
100/100D
100/10O0
iMO/imO
imO/iMO

6 1000
B 1000
8 1000
B i1O
B iMO

A/B 100/1000
A/B 100/100D
A/B 100/100D
A/B iHO/iMO
A/B iMO/lHO

A/B 100/1000
A/B 100/1000
A/B 100/1000
A/8 1HO/iMO
A/S IMO/MHO

B 1000
B 1000
a 1000
B iHO
B iHO

LOCA
HS/C
FW/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS/c
FW/C
RH/C
Cv/c

LOCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND ELECTRICAL
INTEGRITY (CAT A).

MAINTAIN PRESSURE BOUNDARY
(CAT 8).

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND ELECTRICAL
INTEGRITY (CAT A).

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND ELECTRICAL
INTEGRITY (CAT A).

0

MAINTAIN PRESSURE BOUNDARY
(CAT B).

Rj___, R---- R ----

PREPARER/DATE DDD 9/15/86

CHtCKE3/DATE ---------------9JL6--- wiiag/
C E,_/4/f

QPER ITME MYN I XfgIft-EUNC--IQ ---------------



PRINT DATE: 01/20/l9

W A T T S b A R N U C L E A R P L A N T
TA6 A - EQUIPHENT IDENTIFICATION MATRIX

BINDER NO. : WONEO-PENT-O03
MANUFACTURER : CONAX CORPORATION
PAGE 4 OF 5

Nii 1AMI-EfUNUIQU--------
ail-ibat8E-------------- ----- Allidhl20" IIEIQI---------------------------- -QQ9LNUoR --

WBN-1-PENT-293-0040 -A 1-P-NT-293-0040 -A 207PRIMARY CONTAINMENT ELEC PENETRATION 7429-10003-08

WBN-1-PENT-293-0043 -D 1-PENT-293-0043 -D 205
PRIMARY CONTAINMENT ELEC PENETRATIOIN 7429-10003-OS

WBN-1-PENT-293-0045 -F 1-PENT-293-0045 -F 197
PRIMARY CONTAINMENT ELEC PENETRATION 7429-10003-03

HBN-1-PENT-293-0049 -G 1-PENT-293-0049 -G 335
PRIMARY CONTAINHEtJT ELEC PENETRATION 7429-10003-03

WBN-1-PENT-293-0050 - 1-PENT-Z93-0050 339
PRIMiRYCONTAINMENT ELEC PENETPATION 7429-10003-02

-o
G)D

L'< I

-LOCATION--------
ILEYI T---- W I Q----(2)

cfi a-N i -- --- (,2 -

737' 7" ANN
76K61-087064

733' ANN
76K61-087064

733' ANN
76K61 -087064

733' 1' ANN
76K61-087064

727' 8" ANN
76K61-067064

A/B
A/B
A/B
A/B
A/B

100/1000
100/100D
100/1000

HNO/1MO
imO/1HO

A/B 100/1000
A/B 100/100D
A/B 100/1000
A/B 1MO/1MO
A/d 1MO/1140

Al 8
A/B
A/B
A/B
A/B

100/1000
100/1000
100/1000
1MO/1MO
iMo/imo

A/B 100/1000
A/B 100/1000
A/B 100/1000
A/B 1MO/1MO
A/S 1MO/lMO

B
a
B
B
B

1000
100D
100D
IHO
HmO

LOCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

LOCA
MS /C
FW/C
RH/C
CV/C

LOCA
MS/C
FW/C
RH/C
CV/C

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND ELECTRICAL
ItlTEGRITY (CAT A).

MAINTAIN PRESSURE BOUNDARY
(CAT 8) AND ELECTRICAL
INTEGRITY (CAT A).

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND ELECTRICAL
INTEGRITY (CAT A).

MAINTAIN PRESSURE BOUNDARY
(CAT B) AND ELECTRICAL
INTEGRITY (CAT A).

MAINTAIN PRESSURE BOUNDARY
(CAT B)

R- R- R

PREPARER/DATF-- DDD --------- 9/15/86 __ ,7 L

CHECKED/DATE OM 9/18/86 /4 .-------------------------- t-- ----
2Z-v?1_d

9-::
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PRINT DATE: 01/20/39

J 4 T T S a A R N U C L E A R P L A N T
TAB A - EQU[PMENT IDENTIFICATION MATRIX

-------- LOCATION---------
Itia-uMS -------------- A-MU-OElEID..'aQ- ----- -AI-I- iLVjtl m m[ Qof=igImIXQu--------------------------- UL-Ut---- Qi -------- (2)

BINDER NO.: W8N5Q-P-NT-003
. MANUFACTURER : CONAX CORPORATION

PAGE 5 OF 5

WBN-1-PENT-293-0054 -E 1-PENT-293-0054 -E 306-30'
PRIMARY CONTAINMENT ELEC PENETRATION 7429-1 0003-0 6

-u
G)

717'10" ANN
76K61-087064

A/B
A/B
A/B
A/B
A/B

100/103D
100/100D
100/1000
IHOlIMo
1HO1HMO

LOCA
MS/C
Fw/C
RH/C
CV/C

/MAINTAIN PRESSURE aBUNDARY
CAT N ) AND EiLECTRICAL

lNTEGRITY (CAT) A).

R I----

PREPARER/DArE DDD 9/15/86 p

CHECKED/DATr OM 9/18/86-------------------------
t-//f"

.B IHEf fyEtN JAfffjEUNCTIQS .......

R--- - R ----



BINDER NO. WBNEO-PENT-003 PLANT -WBN UNIT(S) 1 SHEET 1 OF-29
R 1 R__

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/15/86 v-
PENETRATION, INSTRUMENTATION 7
& INDICATION CHECKED OM DATE 9/1818i6/.

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Electrical Penetrations. Instrumentation &
Indication
Conax Corporation

7429-10003-01 through 7429-10003-10

QUALIFICATION REPORTS

(1) Title/Number/Revision Design Oualification
Report for Electrical Penetration Assemb-
lies for Watts Bar Nuclear Plant Units
1 2/ITP-7S)I/RPg A

(2) Title/Number/Revision Design Qualification
Material Test Report for materials used in

--' Conax Electrical Penetration Assemblies and
Electric Conductor Seal Assemblies/TPS-325/
Rev. D.

(3) Title/Number/Revision Test Report Oualifi-
cation of Instrumentation Service Classifi-
.9Mion Electric Penetration/TPR-9AS-9

(4) Title/Number/Revision Test Report Qualifi-
catiQn of Conax Instrumentation Classifica-
lin-axial Feedthrough Subassemblies/
IPS-585.4

(5) Title/Number/Revision Design Qualification
Rpt for a 42 Conductor #18 AWG Conax Low

RIMS EEB 820115 315

DATE 12/9/81

RIMS EEB 811110 300

DATE 5/14/81

RIMS EEB 811110 306

DATE 1/18/81

RIMS EEB 811110 303

DATE 1/16/81

RIMS B26 860801 048

Volt. Service Classification Feedthronath
Aasemblv Consistent with the Rnmoursmantc
of IEEE Standard 317-1976 & NRC Regulatorv
Guide 1.63. 7/78"/IPS-353.10/Rev. B. DATE 6/23/83

k OTHER (ANALYSIS, VENDOR DATA, ETC.)

K(6) IPS-325, Rev. E. Design Qualification Material Test Report for
Materials Used in Conax Electrical Penetration Assemblies and Rl
Electric Conductor Seal Assemblies.

PAGE B-i Ri



BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET la.OF229
R_1 R 2

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/15/86 JFW E
PENETRATION, INSTRUMENTATION 2/6/89 (oddly
& INDICATION CHECKED OM DATE 9/18t86 CAG A

2/17/89 10-1747

QUALIFICATION REPORTS

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(7) IPS-214, Rev C, Instruction and maintenance manual for electric
penetration assemblies for Watts Bar Nuclear Plant, Units 1 and
2.

(8) IPS-213V\Fackaging, shipping, and storage procedures for
electric penetration assemblies for Watts Bar Nuclear Plant,
Units 1 and 2.

(9) IPS-250, Packaging, shipping, and storage procedures for
spare parts for electrical penetration assemblies for Watts
Bar Nuclear Plant, Units 1 and 2.

*(10) Conax Drawing 7429-10003, Rev. F, Sheets 1&2 of 2,
Electrical Penetrations for Watts Bar. (Rev. E in binder
for information only. Refer to DCRM for latest revision)

(11) Conax Drawing 7429-24002, Sheet, Rev A - Enclosure SUB-ASSY.

(12) Conax Drawing
Parts List.

(13) Conax Drawing
Parts List.

(14) Conax Drawing
Parts List.

(15) Conax Drawing
Parts List.

(16) Conax Drawing
Parts List.

(17) Conax Drawing
Parts List.

(18) Conax Drawing
Parts List.

(19) Conax Drawing
Parts List.

(20) Conax Drawing
Parts List.

PL7429-10003-01, Rev. E, Sheets 1 & 2 of 2,

PL7429-10003-02, Rev. E, Sheets 1 & 2 of 2,

PL7429-10003-03, Rev. E, Sheets 1 & 2 of 2,

PL7429-10003-04, Rev. E, Sheets 1 & 2 of 2,

PL7429-10003-05, Rev. E, Sheets 1 & 2 of 2,

PL7429-10003-06, Rev. E, Sheets 1 & 2 of 2,

PL7429-10003-07, Rev. E, Sheets 1 & 2 of 2,

PL7429-10003-08, Rev. E, Sheets 1 & 2 of 2,

PL7429-10003-09, Rev. E, Sheets 1 & 2 of 2,

PAGE B-2 R2
PLUSEQ/92.13
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEETjlb OF_29
R I R 2

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/15/86 JFW Z
PENETRATION, INSTRUMENTATION 2/17/89/0'6
& INDICATION CHECKED OM DATE 9/18/86 CAG A

2/17/89gg -(<

QUALIFICATION REPORTS (continued)

(21) Conax Drawing PL7429-10003-10, Rev. E, Sheets 1 & 2 of 2,
Parts List.

*(22) WBN Drawings 45A8601-1 to -54, Electric Penetration connection
Drawings.

(23) WBN Drawing 45N860-3 R9 - Conduit and Grounding - Floor
E1702.78, Details - Sheet 1

(24) 45W860-10, R8 - Conduit and Grounding - Electrical
Penetration Details

*(25) Watts Bar Environmental Drawings 47E235-41 Rl, -42 R2, -44 Rl,
and -45 RI. Drawings -41 Rl, -42 R2 and -45 RI have been R2
modified by DCN P-04104-C (B26 0908819)

(26) TI-RS 48-(-R2-)--- Integrated-Accident Dose Inside-Primary
Containmen.L(B45 851105 235).

R2
) (28) GENNAL3-002---Reduction-of-Beta .Dose-ibySheet Steel

(29) GENNAL3-013'- Beta Dose Reduction from Finite Volume_
(B45-860'624-235).

(30) QIR NEB 86160-Beta Dose to Low Voltage Electrical Penetrations
(B46 860917 257).

(31) WBNEQ-IXT-OO1 - Environmental Qualification Binder for
Acoustic Monitors.

(32) WBNEQ-SPLC-OO1 - Environmental Qualificaiton Binder for Raychem
Heat Shrink Splices.

*(33) WB-DO-30-5R3 -- -Power, Contro-l-and-Signal.CabIes for use in
XatRgiry I Structures - (See TAB G).

* Not Included in Binder.

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

PAGE B-3 R2
PLUSEQ/92.14



BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) L SHEET IJ-OF-29
R 1 R 2

BINDER TITLE CONAX ELECTRICAL COMPUTED.DDD DATE 9/L5186 JFW 1Th
PENETRATION, INSTRUMENTATION 2/6/89 /9,f64
& INDICATION CHECKED ED. DATE 9118186 CAG

2/17/89JO4'9

QUALIFICATION REPORTS (continued)

IPS-752 is the document submitted by Conax Corporation as the key
qualification report for the Watts Bar Penetrations. It is a very
comprehensive summary report and documents qualificaitons by analysis
and comparison to similar modular-type low voltage power and control
penetration assemblies of a universal design previously qualified by
type tests conducted in accordance with IEEE 317-1976 at levels equal
to or more severe than TVA specified requirements for Watts Bar.
Most references in this binder are to IPS-752.

IPS-325 documents qualification of Conax Electric Penetration
Assemblies from the standpoint of material tests, as a minimum
satisfying requirements of Section 6.3 of IEEE 317-1976. Appendix A
of IPS-325 includes Conax's thermal evaluation program. IPS-325 is
referenced in this binder for identification of materials susceptible
to aging degradation and to support Arrhenius Aging Calculation.
IPS-325 documents an ongoing test program. Revision D of IPS-325 is
referenced in IPS-752 and is included in Binder TAB D, Section D-2.
A later revision of IPS-325, Rev. E, is included in Binder TAB E,
Section E-4, and is referenced in several places in this binder.

) Contrary to the note on sheet lb, wherever IPS-325 is referenced in
this binder the proper revision level is listed.

IPS-585.4 documents tests on a coax penetration assembly referred to
as test data base 3 in IPS-752. It is a more detailed test report
than IPS-752 that includes raw data and therefore requires reference
in a few places in this binder. Only the RG-59 coax is applicable
to Watts Bar as indicated in IPS-752, Table 4.3.

IPS-585.2 documents tests on an instrumentation penetration assembly
referred to as test data base 4 in IPS-752. It also is more detailed
than IPS-752, contains raw data, and requires reference in a few
places in this binder. IPS-752, Table 4.4 indicates which portions
of test data base 4 are applicable to Watts Bar.

IPS-353.10 document qualification tests of a-low voltage penetration
module consistent with the requirements of IEEE 317-1976. For this
binder it provides environmental qualification documentation for JR2
chemical spray, supporting IPS-752 in the same way that IPS-325,Rev.D,
IPS-585.2, and IPS-585.4 do.

PAGE B-4 R2
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BINDER NO. WBNEO-PENT-003 PLANT WBN UNIT(S) 1 SHEET OF_

R___ R__
BINDER TITLE CONAX ELECTRICAL COMPUTED I/Rl - DATE ,7 -_____
PENETRATION, INSTRUMENTATION
& INDICATION CHECKED /Rla42W DATE ____-_ _
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BINDER NO. WBNEQ-PENT-003 PLANT WBN . UNIT(S) I SHEET 2 OF-29
R 1R - 2

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/15/86 JFW
PENETRATION, INSTRUMENTATION 2/6/89 9#
& INDICATION CHECKED OM DATE 9/18/86 CAG ___

2/17/89 I-7-?

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

Onrizn Ti-am Nmh Pnot;c Term NV-lov-

1 PENT-003-001

--''' -----'-'-'' - -'- PENT-gOO3400 2-

R2. I

COMMENTS/RECOMMENDATIONS These modular-type electrical penetrations

are used tn cnnvpv hnth cnfpt-v relI-atA nnA g "-anfatv r1!ztidA lMw

voltage indication. communications. annunciation. and instrumenta-

tion circuits into primary containment. These penetrations are

qualified to maintain pressure integrity and electrical integrity

for the worst case postulated environmental conditions at their

location before. during and after a LOCA or steam line break

occurring any time within the 40 year plant design life. Rending

satisfactory resolution of the above open items.

a

PAGE B-6 R2
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET OF_-
R - R_-
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PENETRATION, INSTRUMENTATION I
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET -3OF 29
R 1 R_

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9L15/86 XL

PENETRATION, INSTRUMENTATION ,b-YI

& INDICATION CHECKED OM DATE 9/18/862 v

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are Qualified to the Criteria of 10CFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of IE Bulletin No. 79-OlB
(IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS Contract Date: Nov. 14. 1975. Although

orocured. delivered, and installed prior to February 22. 1983.

these electrical penetrations meet NUREG-0588. Category I

Requirments.

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 317-1976 - Standard for Electrical Penetration Assemblies in

Contai~nment St-ructuiires for- Nuctleara Power Geneavt-ingr

Stations.

IEEE 323-1974 - Standard for Qualifying Class - E Equipment for

Nuclear Power Generation Station.

ASME Boiler and Pressure Code. Section III.Subsection NE. for

Class MC Components. 1974 Edition. and Addenda

through Winter 1974.

Rl
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 4 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE ______ ___ _

PENETRATION, INSTRUMENTATION CHECKED DATE9 1 ___ _

& INDICATION

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS Conax Qualification Report IPS-752,

Secti-on-1.2-.--See-b-inder-TAB--D,--Sect-ion D-1--for-copyo PS72

IPS-752, Section 4.3 ates "Th desin and ons truci

subject enetrations of ara.- 3.1 contains the identical leakage

Paths leak mechanisms. feedthru concePts. seals. insulation systems,

and materials as test data bases -ne. otwo three. and four and no

differences exist-between the test-data bases and-the-Watts Bar-

Desizn which would affect qualification." Test data bases 3 and 4

are the a alicable test items for this binder. S eeIPS-752,

Table 3.3 for a general description of the WBN LVI tyne Penetration

and Tables 4.3 and 4.4 for a d ecription of the-test data bases.

PAGF
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BINDER NO. WBNEQ-PFNT-003 PLANT WBN UNIT(S) 1 SHEET 5 OF 29
_ _ _ _ _ _ _ _ _ _ _ _ D T h 7 R -_ _ _ ~

1 BINDER TITLE CONAX ELECTRICAL COMPUTED ¢ DATE ______ ___ _

PENEIRATION, INSTRUMENTATION CHECKED DATE- O ____DATE_ 1_
& INDICATION

E. EQIPMT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/NA)? No

Qualif ication
Plant Device Dcmnt Ref-erenc-e".
Elec. Pene. Elec. Pene. IPS-752

(1) Equipment Type Instr.& Ind. Assemblies-- Se.--4.
Conax Conax IPS-752

(2) Manufacturer Co o ation- Q CorPoration S-ec!L:4--
Data Base IPS-752

(3) Model Number(s) See TAB A Three Table-4.3'
Data Base IPS-752
Four_--- Tab Fou

(4) Serial Number(s) Sjee TAB F- Not staLte NA

(5) Identify Component-
Unique checksheet
attached: See 'TAR B, Supglement 3

JUSTIFICATION/COMMENTS

-IPS-752.- -Section -4.3 s-tates "Th~e-deqizn.and-j osrut on o the-

-sub-jec t-ipenetrations 'oP ara 3. c-l-ontains -the-identica ekg

Dath . leak -mechanisms,, -edhuconcertq. seals, -insulation sgysgtems;

.and- mate-rials--'as -:tes-t 'data bases- on. w, three.--and -f our- and -no

di~fference-s iexist- between -the t&est -databaeanthWtsBa

Desizn which 'would -effc qu lfcation." Tetdata bses 3-and- 4

--- Ts a- - -s

a&re'-thve -aDDp-icAbl-e ts tes* thlis-binder.---See -IPS-752.-

Table ,3.3 for a'--,engeral-descrip-ti-on of- the -WBN LVI-tvvepe-e~et-ration,

and -Ta~bles'-4.3 -and-4.4--for -a -eSS-riPtion -of--thbe t-est data bases,

PAGEL 10
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) I SHEET_5.aOFZ29
Rl 1 R 2

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/16/86 JFW L.
PENETRATION, INSTRUMENTATION 2/6/89 j

& INDICATION CHECKED OM. DATE 9/20/86 CAG
2/17/89 /v-I?-f

EQUIPMENT DESCRIPTION (Continued)

IPS-585.2 and IPS-585.4 are the type test reports for test data bases
three and four described in IPS-752. IPS-585.2 and IPS-585.4 are
much more detailed and therefore require reference at some points in
this binder. Test data base 3 is the test item for RG-59 coax. Test
data base 4 is the test item for RG-ll triax, 14 AWG, 16 AWG, and
thermocouple types. Other conductor types in the test items (RG-114

for example) are not used at Watts Bar. See *Contract 76K61-87064 in 1R2
TAB E, Section E-1, for description of WBN penetrations. Although
Conax does state a type for test data bases 3 or 4, they include the
conductor types TVA used for instrumentation, indication,
communication, and annunciation circuits in the electrical penetrations
at WBN.

See sheet 5b for correlation of WBN plant device EQIS numbers, model
numbers, serial numbers, and types. Test data bases do not have model
or serial numbers. This is not significant since the test data bases
include the same conductor types as the WBN penetrations and Conax
states there are no significant differences that would affect qualifi-
cation.

All WBN primary containment electrical penetrations are tabulated on
TVA Drawing 45N860-3 in binder TAB E, Section E-2. Penetrations covered
in this binder are instrumentation and indication types and are listed
on 45N860-3 as being for node voltage levels 1, lA, lB,2, ZA, 2B, 2D,
2E, 2F, and 2G. (Penetrations fer-node--voltage-leve1-5-are--covered--in--~-

-Binder-*BNEQ=BENT-OOl and-those'for node voltage levels Y3 3A, 3B, -
4A, and 4B are covered in Binder WBNEQ-PENT-002).

*Note: Contract reference is not required for qualification but is
for information only. Refer to DCRM at WBN for latest R2
revision of Design Specification WBNP-DS-1805-2697-00
applicable to this contract.

PAGE B-1 1 R2
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EQUIPMENT DESCRIPTION

EQIS NO.

(Continued)

MODEL NO. SERIAL NO.

WBN-1-PENT-293-0018-B 7429-10003-05 400 Instrumentation

WBN-1-PENT-293-0019-E 7429-10003-03 391 Instrumentation

WiBN-1-PE.NI. 93.-00-20 7429-10003-10 404 Instr. & Indic.

WBN-1-PENT-293-0022 7429-10003-10 405 Instr. & Indic.

WBN-1-PENT-293-0023-F 7429-10003-06 393 Instrumentation

WBN-1-PENT-293-0025 7429-10003-01 397 Instrumentation

WBN-1-PENT-293-0028 7429-10003-02 385 Instrumentation

WBN-1-PENT-293-0029- 7429-10003-04 398 Instrumentation
Instr. & Post-

WBN-1-PENT-293-0030-B 7429-10003-09 402 Acc. Rad. Monit.

WBN-1-PENT-293-0031-G 7429-10003-06 394 Instrumentation

WBN-1-PENT-293-0033-A 7429-10003-04 399 Instrumentation

WBN-1PENT-293-4034 7429-10003-02 386 Instrumentation
Instr. & Indic. &

WBN-1-PENT-293-0037-A 7429-10003-07 401 Post-Acc.Rad.Monit.

WBN-1-PENT-293-0038-D 7429-10003-03 392 Instrumentation

'WBN-1-PENT-29-3-0039- 7429-10003-02 387 Instrumentation

WBN-1-PENT-293-0040-A 7429-10003-08 403 Instr. & Indic.

WBN-1-PENT-293-0043-D 7429-10003-06 395 Instrumentation

WBN-1-PENT-293-0045-F 7429-10003-03 389 Instrumentation

WBN-1-PENT-293-0049-G 7429-10003-03 390 Instrumentation

-WBN-1-PENT-2930050 7429-10003-02 388 Instrumentation

WBN-1-PENT-293-0054-E 7429-10003-06 396 Instrumentation

PAGE B-12 R1
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 6 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED ax - DATE I//- R R

PENETRATION, INSTRUMENTATION CHECKED @ DATE 9 - -
& INDICATION I

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the test report
and/or evaluation and reference the source. Is the interface a
requirement for our application (Yes/No)? (Note below.)
enter requirement in QMDS, if No, provide justification.

If yes,

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

NA

NA

-See-Note 1

NA

NA

NA

NA

NA

Plant
Requirement?

--_Yes/-No)--

NA

NA

Yes*

NA

NA

NA

NA

NA

Reference
Test Report

NA--

-- -NA _ - _

IPS-752, Table

4.3 6&4.4-_

NA

NA

NA

NA

NA

JUSTIFICATION/COMMENTS There are no reQuired external process require-

ments no conduit fsor e net .rationshare Wseals), andeorientation iswlnote

a conxsiderati~on--for-penet~ration$.- The -Watts- Bar p-enet~rat~ions-,are_-welded

-into-their-nozzle-s.-- -(Continue-d-Qn s*heet-6-A) ----

PAGF ,13
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BINDER NO. WBNEO-PENT-003 PLANT WBN UNIT(S) 1 SHEET 6a OF_29
R 1 R_

BINDER TITLE CONAX ELEQTRICAL COMPUTED DDD DATE 9/16/86 4kli
PENETRATION, INSTRUMENTATION 9-YW
& INDICATION CHECKED OM DATE 9/20/86__2

Z-/7-if

INSTALLATION INTERFACES (Continued)

Note 1: Raychem WCSF-N in-line splice insulations for connection of
field cables, other than coax and triax, to penetration conductor
pigtails were provided by TVA and are not part of the penetration
assembly qualification. For coax and triax connectors Conax furnished IRI
jacks and plugs with Raychem WCSF-N sleeves. See TVA drawing 45W860-10,
detail J10 in binder TAB E, Section E-3, and Conax manual IPS-214,
sections 5.4.4 and 5.4.5 in binder TAB H, Section H-1 for installation
instructions and details. See binder WBNEQ-SPLC-OO1 for Raychem
WCSF-N splice insulation qualification. |R1

*Interface is an installation requirement but needs no maintenance
and is not listed in QMDS.

PAGE B-14 R1



BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 7 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED A m4 DATE 9 R__ R

PENETRATION, INSTRUMENTATION CHECKED DATE 9 _ _ _

& INDICATION

G. TEST SEBNENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environment in accordance with IEEE-323 (74), paragraph 6.3.2
(yes/no/NA)? (note below)

IPS-752
Yes/No/NA Reference

(a) Equipment inspected for damage No NA

(b) Baseline performance Y--- Ees---
measurements taken

(c) Equipment aged:

Thermal Yes 5.7.15, 5.7

Radiation Yes- 5.7.16, 5.7

Wear No NA

(d) Vibration/seismic testing
conducted 5.12

(e) Design basis event (DBE)
exposure Yes 5.14.3, -5.1

(f) Post-DBE exposure Yes 5a14.3 .5!:

(g) Final inspection and
disassembly ----- NA

(2) Was the same piece of equipment used throughout the test sequenc
described in item (1) above (yes/no/NA)? Yes

(3) Have the test equipment, test equipment accuracies and calibrati
been appropriately documented (yes/no/NA)? Yes
(Reference IPS-585.2. a 32 and IPS-585.4. a 27).

JUSTIFICATION/COMMENTS G(C1(a)- Althouzh Conax does not state

that an initial visual inspection was done. they have completed

numerous successful test Pro rams and-the ris n r eason to

.21

.22

e

on data

PAGE P /X
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 7A OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED Z DATE / R _i_ R

PENETRATION, INSTRUMENTATION CHECKED Qu DATEq'" ?' a_
& INDICATION

believe a visual inspection was not done. However, an initial visual

inspection is not recuired by IEEE 317-1976

G(l)(c) Electrical penetrations are passive devices and are not subject to

wear as an aging mechanism. Wear aging is not required by IEEE 317-1976.

G(1)(g) Conax does not state that a final inspection and disassembly was

done. - :il rt-cva egaiuI t-ntn t-o ina Tr. a nersfn~jrm ( TPQ-759

5.14.6) in accordance with IEEE 317-1976. fully proving post-accident

integrity and operability of the assembly. It is reasonable to assume that a

manufacturer of Conax's experience did make a visual inspection. However, a

final visual inspection and disassembly are not required by IEEE 317-1976.

G(l)(e) and G(2) Test data bases 3 and 4 were exposed to the sequence as

listed above. However the DBA test for test data base 3 did not include

any chemical spray and the DBA test for test data base 4 included only a

short period of spray. Spray compatibility of Conax penetrations was

established in report IPS-353.10 as stated in IPS-752. Section 5.14.10.2.

Report IPS-353.10 documents environmental qualification tests on another

(not test data base 3 or 4) penetration assembly. This assembly received

sequential thermal aging. thermal cycling, radiation exposure, and DBA

accident profile at levels approximately equal to test data bases 3 and 4

and in excess of WBN requirements. Thermal aging was somewhat less and

radiation exposure somewhat more than test data bases 3 and 4. See Conax
- le

PAGF l

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 8 OF 29

o BINDER TITLE CONAX ELECTRICAL COMPUTED DATE 04-/Z R - R

PENETRATION. INSTRUMENTATION CHECKED id DATE 9- 1_ __2

& INDICATION -

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference IPS-752, Sec. 5.7).

JUSTIFICATION/ COMMENTS

(2) Were the following effects considered in the aging program:

IPS-752

Akina Effect Yes/No/NA Reference

Thermal aging Yes- 5.715 .7.21

Radiation exposure : es7

Vibration (non-seismic) aging No NA

Operational (electrical/mechanical/process) Yes 7.20
stress aging

JUSTIFICATION/COMMENTS Vibration-ajin7 not required bY IEEE-317-

1976--(-penetrations-'are--Passive devcsand vibrational stress is not,

Asiznificant a7inz djeradAt on e-chanism).

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA (Reference NA

JUSTIFICATION/ COMMENTS No smerzistic effect- known or these

penetrations, based on-a liertrerviwof ap licable mateias

datfr~materials-used- in-Conax-instrumenxtation and indicatio

penetrations.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference IPS-752, ISec. 5-.7.15 and
5.7.21

JUSTIFICATION/COMMENTS Aging based on materials tests and

PAGE '1 analysis done in IPS-325 (binder TAB D, Section D-2) by Conax.

TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 9 OF 29
R TCA R

BINDER TITLE CON AX ELECTRICAL - COMPUTED DATE ___

PENETRATION, INSTRUMENTATION
& INDICATION

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: IPS-325. Table 3.1 and IPS-752., Table, 3.3. ).

JUSTIFICATION/COMMENTS See IPS-325, Rev. D, in binder TAB D,

Section D-2.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference IPS-752, Sec.

5.7.24.2 )

JUSTIFICATION/COMMENTS Thermal aziny based Qn conductor -

f eedthru -lif e.- -See--analygis -off feedth~rus -in -IPS-325.

A]2jendix A.---

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference IPS-752, Sec. 5.7.24.2).

Parameter

Temperature
Time

Plant Maximum Normal

110oF(2)

-40--years

Cl)
Teat=

150° C
100 hrs

Equivalent

120 0C
40--sears

JUSTIFICATION/COMMENTS (1%est data base three was azed at 151.6 0C

for 102 hours.(21ozrst case. see sheet 19A. See sheet 9A for -

discussion of a*ing.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference IPS-752, Sec.5 .7.24.2)-.

JUSTIFICATION/COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? -Yesa--
(Reference IPS-325, Rev. E, Sect 6.4.1 -Footnote at bottom of

page) in Binder TAB E, Section E-4.

PAGF 6 i1 JUSTIFICATION/COMMENTS

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET-9a OF_29
R 2 R_

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/15/86 (L __

PENETRATION, INSTRUMENTATION
& INDICATION CHECKED EQ. DATE 9/18L/62

The thermal age conditioning curve shown in IPS-752, Figure 5.7.1
shows a 40 year life at 120'C. This is far greater than the plant
maximum normal and maximum abnormal temperature for penetrations
(120'F and 130'F, respectively), and therefore a far greater than
40 year qualified life is established for the subject penetrations.
There is little or no temperature rise associated with the low power
indication, communication, annuciation, and instrumentation circuits
passing through these penetrations.

Conax document IPS-325 covers an ongoing test program. A newer
revision of IPS-325 (Rev. E) shows the latest Conax calculation of
activation energy is 3.916, which agrees closely with the regression
line presented in IPS-752, Figure 5.7.1. See page 26 of IPS-325,
Rev. E in binder TAB E, Section E-4.

See Material Aging Calculation Report WAC-344, page C-8, in binder
TAB C, Section C-1, for calculation of qualified life at 130'F
(54.44°C). Worst case maximum normal ambient temperature is 120*F,
however the qualified life is calculated at 130'F for conservatism.

|R2

|R2

|R2
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 10 OF 29
R -_ R _ _

BINDER TITLE CONAX E LECTRICAL COMPUTED DATE _ -_ _

PENETRATION, INSTRUMENTATION CHECKED DATE q _ _ __

& INDICATION -

H. AGING (Continued)

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? Yes (Reference IPS-325,- Rev.-E,-I.

in Appendix A, binder TAB E, Section E-4).
JUSTIFICATION/COMMENTS Als see IPS-75u2,figure5.7.1. and

binder Sheet 9A.

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? No (Reference NA

JUSTIFICATION/COMMENTS Not required bv IEEE 317-1976.

Azin- tim s-and tempe atures-w r based on t pical enetra-

tion op ratirn temperature. which is ambient plus tem peratur

rise due to loading.-Howevr heis litn1 or

temperature rise for these Penetrations which are used for

low power -instrumentation. c=miixnication, annunciation. and

indication circuits.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference PS-752. -Se.

5.7.16--and 5.7.22

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference IPS-325, Table 3.1 and IPS-752, Table 3.3 - )

JUSTIFICATION/COMMENTS All materials were irradiated So

-the ame level. ,,------ , ,-

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? No
(Reference NA

JUSTIFICATION/COMHENTS Dose applied-exceeded Watts Bar

40 a ear Plus n dos to netaions.-

IVA 193i (Ut.i--bJ) Tang Cle n Inn o o-



BINDER NO. WBNEO-PENT-003 PLANT 'WBN UNIT(S) 1 SHEET 11 OF 29
R I R_

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/16/86- Qkgl_
PENETRATION, INSTRUMENTATION
& INDICATION CHECKED OM DATE 9/18/86.4 .

' Z -7-e4l

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference:
IPS-752. Sec. 5.7.16 and 5

Plant normal ambient
radiation dose (rd)

Test exposure dose (rd)

Test exposure
dose rate (rd/hr)

Test exposure source type
(e.g., Co-60 gamma)

7.222.OE+07 gamma

2.OE+07 gamma
Data Base Three

5.lE+08(H 2 Q)

5.4E+05 (H 20).

2.OE+07 gamma
Data Base Four

1.9E+08(H 20)

7.7E+05 (H2Qj

Rh

Co-60 Gamma Co-60 Gamma

JUSTIFICATION/COMMENTS Test exposure dose

of 40 year normal dose vlus accident dose.

is the qim

11A for dose conversion from water to air equivalent.

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program* No (Reference: NA )

JUSTIFICATION/COMMENTS Not required by IEEE 317-1976
(penetrations are passive devices and vibrational stress
is not a significant aging degradation mechanism).

(b) Was the basis for vibration aging identified and
in the qualification program (Yes/No/NA)? NA
(Reference: NA

. JR1

just if ied

I

JUSTIFICATION/COMMENTS See H(6)(a)

* Qualification program refers to the test report and any supple-
-mental documentation including TVA analyses in TAB C of the Binder.

IRh
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) l SHEET 11A OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED 490L DATE i/ R_ R

PENETRATION, INSTRUMENTATION CHECKED DATE q__I_ l___ _

& INDICATION

Dose conversion from rads water to rads air for the incident Co-60 gamma

ray flux used in the irradiation portion of the test program is proportional

to the ratio of the mass absorption coefficient (Najp) for gamma rays in

air and water, assuming an average Co-60 gamma energy of 1.25 meV. The air

e 1w(#i )a tr =

O.989x 10 rads air. Mass absorption coefficient values of 0.0268 cm2 im for

air and 0.0298 2 Rmfor wae were used. (Reference: ANL-5800. Reactor

PhysicsConstants). In the same manner the test exposure dose rate of

5.4 x 105radLhr-Cwater) for test data base 3 converts to 4.856 x 10 rad/hr

(air).

For test data base four the test exposure of 1.9 x 10 rads (water) converts
8 .5

to 1.709 x 10 rads airand the dose rate of 7.7 x 10 rads/hr (water)

5converts to 6.925 x 10 rads (air)
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BINDER NO. WBNEQ-PENT-OO3 PLANT

BINDER TITLE CONAX ELECTRICAL

PENETRATION, INSTRUMENTATION
& lNDIlCATION

WBN UNIT(S) 1 SHEET 12 OF 29
DATE /f~-R __R __

COMPUTED DT _ _DAT

_ _ CHECKED DATE 9 _____ ___

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? Yes
(Reference IPS-752, Sec. 5.7.13, 5.7.14. 5.7.18, and 5.7.20).

JUSTIFICATION/COMMENTS Shipping and storage tests and thermal

cycle test.

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference IPS-752, Sec. 5.7.13,

5.7.14. . 5.7.18. and 5.7.20).

JUSTIFICATION/COMMENTS Stresses induced were in accordance

with IEEE 317-1976.

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Yes
(Reference IPS-752. Sec. 1.4).

Qualified life (Document in QMDS) 40 years

JUSTIFICATION/ COMMENTS See Justification/Comments in H(9).

PAGE-6 -B 3
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 13 OF-29
R 1 R_

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/16/86 ___

PENETRATION, INSTRUMENTATION D-
& INDICATION CHECKED OM DATE 9/18/86 k

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? No
(Reference: NA

|R1

JUSTIFICATION/COMMENTS IPS-752.' Sec. 1.4 states "...Materials

as used in Conax electric penetrations are not susceptible to

any significant degradation due to thermal aging and radiation

and that no age or service related common failure modes exist

that would preclude a qualified life of 40 years."

PAGE B-24 RI



I BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 14 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE ?//./&% R - R

PENETRATION, INiSTRUMENTATION CHECKED k OW DATE -}__E __

& INDICATION -

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation Degradation and Aging (Use Section C of Binder for Detailed
Materials Analysis)

Material/Property/ Function

(a) PolYsulfone/sealant
Kapton Polyimide film/

(b) Conductor Insulation

(d)

(e)

Radiation Activation
Threshold Ref erenC-e Energv Reference

NA NA NA NA

NA NA NA NA

JUSTIFICATION/COMMENTS Penetration feedthru sealant and conductor

insulation materials-are considered susceptible to-thermal and radiat ion

de4tadation impl-icitvY when test programs are develoDed based on IEEE

317-1976 -uidelines. Testitnz was done in -accordance with IEEE 317-1976

and test Drogram includld tens on inmilatron And qnlant- miterAlq- Nn

materials analysis by TVA is reuuired.

Refer to-TAB D. Section D-2. IPS-325 for Conax'q discussion of matprials

_eptiible to-thermal and radiation de-radation and aing.
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 15 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED - DATE 2/R __

PENETRATION, INSTRUMENTATION CHECKED DATE Qi. is.>
& INDICATION

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference IPS-752. Sections 1.5.

5.1.3. 5.1.4, 5.5.3. 5.5.4. 5.14.4. and 5.14.6

Identify Acceptance Criteria: Baseline gas leak rate less than 1E-06

SCC/SEC helium (1E-08 for test data base three). Insulation

resistance greater than IE+08 ohms for 16 AWG. IE+12 ohms for coax and

triax. During DBA, function and operate at specified service levels

without loss of mechanical or electrical integrity. After DBA. gas

leak rate less than lE-02 SCC/SEC nitrogen, continuity and dielectric

strength test with no failures.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference IPS-752. Sections

5.1.3, 5.1.4. 5.2.1. 5.3.1. 5.4.3. 5.4.4. 5.5.3. 5.5.4. 5.14.3.

5.14.4. 5.14.5. and 5.14.6).

Identify baseline and functional testing: Baseline testing included

gas leak rate, pneumatic pressure. dielectric strength, insulation

resistance, and conductor continuity. During DBA test, Penetrations

were energized and leakage current monitored except for 11 intervals

when insulation resistance was measured on triax. Post-DBA tests

included leak rate, conductor continuity, dielectric strength, and an

insulation resistance on the 16 AWG size conductors.

PAGE
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& INDICATION CHECKED OM DATE 9/18/864 w

z

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE -
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (Yes/No/NA)? Yes
(Reference: IPS-752. Sec. 5.14.3.1 and 5.14.5.1

JUSTIFICATION/COMMENTS

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? No (Reference:

IPS-752. Sections 5.1 through 5.5 )

JUSTIFICATION/COMMENTS Electrical baseline testing consisted
of insulation resistance and hipot tests which provide an
indication of the electrical condition of the penetrations
but are not the actual voltage and load carried by the
penetrations in service in the plant. Tests were in accor-
dance with IEEE 317-1976.

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Plant Normal Conditions

Various

NA

NA

NA

Reference

Open Item

NA

NA

NA

JUSTIFICATION/COMMENTS See J.(5)(b)

PAGE B-27 R1
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BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE
PENETRATION, INSTRUMENTATION
& INDICATION CHECKED Om DATE

R I R-

9/15/186 6247

9/18/86 Z14
ZRi R__

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO
PFRFORMANCE SPErTCFTrATIONR SAN RFB SATTqVTED tTNERf

(Continued)

(5)(b) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Specific Accident Conditions

Various

NA

NA

NA

ENSURE THE

ENSURE THE' -
ACCIDENT CONDITIONS

RRI
Reference |

Open Item

NA

NA

NA

JUSTIFICATION/COMMENTS For instrumentation/indication
penetrations the required electrical characteristics depend
on the end device served. Category A and B divisional devices
served by these penetrations can be categorized into-6 groups.

Group Device Served

1 Switches
2 Transmitters
3 RTDs
4 Incore Thermocouples
5 Acoustic Monitors
6 GA Post-Accident Radiation

Monitors (PAM)

Refer to TVA drawing 45N860-3 in binder TAB E, Section E-2,
for a general descriptoin of each penetration's use. For a
complete tabulation of devices and/or cables connected to
each penetration, see TVA drawing series 45A860.

PAGE B-28 R1
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I BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 16B OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED 2 DATE X R - R

PENETRATION, INSTRUMENTATION - CHECKED DATE 9 ___ ___

& INDICATION '

E t rr it aAd i d es servedt bv these

Penetrations onerate at a maximum nnminal svste-m vnltnaze nf 120 VAC or

125 VDC., The PAM monitors-a served-by-RG1AIU modules-added to

penetrations*30Qand-37, -See notes 6 and 7 on TVA Drawngs 45W 860-10

binder TABE,Section-E-3) and-penetration circuit tabulation Drawine

45A860-3-and 45A860-37. The GA-radiation monitor oierates at 875 VDC

ves a-minimum insulation resistance of 1 x 109

ohms.

These --instrumentat-ion -and indicaio petrationsa&r~e- not-assigne 4,an'r-

-rated -curr-ent. Loadjs serTved cryIapee- e with mos-t im-the

millIamp ranze. Thesae-small current, cas esetal n etrse -or

othe~r s-tres~s -in 'th Dnetato

Eliectrical _penetrations -Are not f ucvsns-itv and-have naccuracy

-requirements -themselves. -L.opnacc-uracy- for -th9e -end devices -sery-ed is

a -ddresed inthe-dividual device binder.
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R I R_

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/15/86 K
PENETRATION, INSTRUMENTATION
& INDICATION CHECKED OM DATE 9/18/86 A0I

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(5)(c) Parameter Demonstrated Conditions Reference IR1
IPS-752, Sec.
5.14.3.1 and

Voltage 300 VDC 5.14.5.1
IPS-752

Load 50 mA for 16 AWG Sec. 5.14.5.1

Frequency NA NA

Accuracy NA NA

Other(s) IPS-585.2,
Insulation Resistance App. A,
for TRIAX 1.OE + 10 ohms minimum Sheet 1 Rl

IPS-585.2,
Insulation Resistance App. A,
for 16 AWG 1.8E + 05 ohms minimum Sheet 3

JUSTIFICATION/COMMENTS Devices in Groups 1 through 5
switches, transmitters, RTDs, thermocouples and acoustic
monitors - See Sheet 16) operate at 125 volts or less. The
300 volt DBA test voltage represents a 140 percent margin.

The Group 6 PAM monitors are the only divisional devices
served by these penetrations Triax circuits that must operate
after a DBA. Conax performed a baseline dielectric strength
test on the Triax module at 5.OkVAC for 1 minute (IPS-752,
Sec. 5.4.4) and a post-DBA test at 3.0 KVAC for 5 minutes
(IPS-752, Sec. 5.4.4) and a post-DBA test at 3.0 KVAC for
5 minutes (IPS-752, sec. 5.14.6.3) with no breakdown. This
shows the basic insulation rating is well over 1000 volts
and remains that good after 40 years thermal and radiation
aging and a DBA much more severe than the maximum postulated
at Watts Bar. During the DBA test, the insulation resistance
was measured at 500 VAC on 11 occasions with values ranging
from l.OE+10 to 4.OE+1l ohms (IPS-752, sec. 5.14.5.2), which
exceeds the requirement of 1.OE+09 ohms. The first measure-
ment was made at 5 hours with the temperature over 330'F and Rl
the pressure over 50 psig, in excess of the peak Watts Bar
values. During the DBA test, Conax energized the triax with
300 VDC with maximum measured leakage current of 0.13 milli-
amps (IPS-752, sec. 5.14.5.1). Assuming leakage current is

PAGE B-30 RI



BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 17a OF 29
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BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/16/86 *ox
PENETRATION, INSTRUMENTATION
& INDICATION CHECKED OM DATE 9/18/86ZA4.

J. EQUIPMENT ELECTRIAL CHARACTERISTICS NECESSARY TO ENSURE THE -
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

JUSTIFICATION/COMMENTS (Continued)

proportional to voltage in this small range indicates a
leakage current maximum of 0.38 milliamps at 875 VDC, which |R1
is acceptable. Since the triax module passed the post-DBA
tests at 3.0 KVAC center conductor to shield with no signs
of insulation failure and the insulation resistance values
and leakage currents measured during the DBA indicate no
problem would be experienced at 875 volts, the triax module
is qualified for this service. This is additionally proven by
other tests Conax has performed on the same triax modules
using 1000 volts during DBA testing. These tests are
documented in Conax Qualification Report IPS-1334 and Test
Report IPS-1054, which Conax furnished TVA to qualify triax
penetrations for identical GA radiation monitors at Sequoyah
Nuclear Plant. Those triax modules were originally furnished
on Watts Bar Contract 76K61-87064 along with the rest of the
penetrations covered in this binder and were transferred to
Sequoyah as discussed in Sequoyah Binder SQNEQ-PENE-005.

Devices in Groups 1 through 5 are all served by 16 AWG
copper conductors in these penetrations. Group 6 devices
are served by RG 11A/U Triax. Group 1 switches are very
similar to low voltage power and control devices due to their
applications, such as 120 volts at 1 amp. A minimum insula-
tion resistance of I.8E+05 ohms is acceptable for these
applications. Group 5 acoustic monitors do not have accuracy
requirements that would be adversely affected by a penetration RI
insulation resistance of 1.8E+05 ohms- minimum. See Binder
WBNEQ-IXTOO1.

For Groups 2, 3, 4, and 6, adequacy of penetration DBA
insulation resistance is covered by Open Item No. 3 in this
binder.

Penetration coax conductors, thermocouple conductors, and 14
AWG conductors do not serve any Category A or B divisional
devices and therefore they have no DBA electrical
requirements.
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 18OF-29
R 1 R 2

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/16186 JFW %
PENETRATION, INSTRUMENTATION 2/4/89 71"7
& INDICATION CHECKED OM DATE 9/18/86 CAG

2/17/89 /o-171V

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature (°F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: I

120

0.3

2. OE+O

None

See Sheet 19a

(2) Abnormal Max

- (a) Temperature (OF)

(b) Pressure (psig)

- (c) Humidity (%)

7 (d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Up to 8 hours per excursion and occuring less

than 1% of plant life. 20'F difference in maximum temperature

for this time Deriod is nezlizibeh

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 327 Accident type HELB R2
1280 long term

(b) Pressure (psig) 11.2I. Accident type LOCA

(c) Humidity (%) 100 Accident type LOCA/HELB
1.34E+07 gamma

(d) Radiation (rd) 3.7E+07 beta Accident type LOCA

(e) Spray Type Chemical* Accident type LOCA/HELB

*0.19 molar H3B03, 0.033 molar NaOH, pH 8.3.

PAGE B-33 R2
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PENETRATION, INSTRUMENTATION 2/6/89 v-olly
& INDICATION CHECKED Om DATE 9/18/86 CAG

2/17/89 /0-/7-0

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): One end of each penetration is exposed to

annulus environment. Containment ends are in lower compart-

ment (outermost small rooms). lower compartment instrument

room. or upper compartment. Parameters shown are worst

case: see Sheet 19a.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? No (Reference: -

IPS-752. Sections 5.14.3 and 5.14.5

(7) Subject to submergence (Yes/No/NA)? No (Reference:

See note 5 on environmental drawings for maximum containment 1R2
water level for flood elevation (EL 717.7 outside crane wall
where penetrations are located), and binder TAB A for
penetration elevation. Also, see DWG. 45N860-3 in binder
TAB E, Section E-2 and field verification in binder TAB F
for location).

Identify initiation time and duration of submergence: NA

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: See Sheet 19a

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

See Sheet 19a and QIR NEB 86160 (TAB E. Section E-ll)

(9) Special environmental calculations (temp., rad., etc.)

Type RIMS No.

See Section A

PAGE B-34 R2
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BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/16/86 JEW E -
PENETRATION, INSTRUMENTATION 2I16/89146'
& INDICATION CHECKED OM DATE 9/18/86 CAG Z1L

2/17/89 /Dqo7-

AREA/ENVIRONMENTAL DWG SUMMARY

Upper
Compartment
(47E235-41)**

Lower*
Compartment
(47E235-42)**

Instrument
Annulus Room

(47E235-44) (47E235-45)**

Max Normal
Temperature, 'F

Max Abnormal
Temperature, 'F

Max Normal
Pressure, PSIG

Max Abnormal
Pressure, PSIG

Max Normal
R.H. %

Max Abnormal
R.H. %

40-Yr Normal (gamma)
Radiation, Rads

Peak Accident
Temperature, 'F

Peak Accident
Pressure, PSIG

Accident (gamma)
Radiation, Rads (beta)

Total 40-Year
Plus Accident
Radiation, Rads

110

120

0.3

0.3

80

90

120(1)

130

0.3

0.3

80

100

1.OE+06 2.OE+07

161

11.2

327

11.2

1.34E+07(3)
3. 7E+07( 2 )

5.14E+07
gamma plus
beta

1.OE+07
3.7E+07(2)

6.7E+07
gamma plus
beta

110

120

ATM (-)

ATM(-)

80

90

1.OE+06

134

ATM(-)

1. 2E+07
included

1.3E+07
gamma plus
beta

75

120

0.3

0.3

60

90

3.5E+05

327

11.2

1.OE+07
3.7E+07(2)

4.735E+07
gamma plus
beta

* Fan rooms and accumulator rooms (outermost small rooms).
** These drawings have been modified by DCN P-04104-C.

(1) Documented average temperature is 105°F.
(2) See QIR release NEB 86160 (TAB E, Section E-1l)
(3) See Calculation TI-RPS-48, Sheet 7.19.
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L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum

Parameter Specified

Operating Time 100 days

Temperature (*F) 327

Pressure (psig) 11.2

Relative Humidity (20) 100

0.19 molar H3B03
0.033 molar NaOH3

Chemical Spray* oH 8.3

Radiation (rd)**

Submergence

6.7E+07 gamma
Plus beta

None

parameters:
Data Base 3,4 IPS-752
Demonstrated Reference
13 days, Fig. 5.14.2
15 days & 5.14.3

Fig. 5.14.2
400.395 & 5.14.3

Fig. 5.14.2
70.80 & 5.14.3

Fig. 5.14.2
100.100 & 5.14.3

6200 ppm boron -
50 ppm Hydrazine
& Trisodium Phos- Section
phate, pH 9.23 5.14.10.2
0.989E+08

gamma (air) 5.7.16 &
0.709E+08

gamma (air) 5.7.22

None NA

*Includes spray concentration, flowrate, density, duration, and

pH.
**Enter 40-year integrated normal dose plus integrated accident

dose and specify type.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Envelopes Specified IPS-752

Parameter (Yes/No/NA) Reference
Fig. 5.14.2

Temperature Yes & 5.14.3
Fig. 5.14.2

Pressure Yes & 5.14.3
Fig. 5.14.2

Relative Humidity Yes. See Sheet 20B & 5.14.3
Section

Chemical Spray NA 5.14,10.2

Submergence NA

JUSTIFICATION/COMMENTS

L(1) Chemical Spray - Specified containment spray is 30 days
and the flow rate is 0.92 gpm/ft2. Spray chemistry varies with
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L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

JUSTIFICATION/COMMENTS (Continued)
time. Parameters shown are a composite resultant concentration.
All of these penetrations are enclosed in junction boxes and are
not subject to direct chemical spray impingement. All penetra-
tions except No. 25 (which is nondivisional) ire additionally
protected from chemical spray by the concrete floor slab above
them. These physical barriers negate the effect of spray flow
rate and difference in spray chemistry. Also see TAB B, sheet 7A,
Justification/Comments for G(l)(e) and G(2).

L(l) Radiation - Worst case total radiation is in lower compart-
ment. See Sheet 19a.

L(2) Temperature - As is seen in TAB C, Section C-1, Report WAC-
344, the test profiles do not envelop the WBN accident profile for JR2
approximately the first 100 seconds. This exists due to starting
at a lower temperature and the difficulty in getting the
temperataure to rise in the steam chamber as fast as the WBN
accident profile does, a common problem in steam tests. Report
WAC-344 does not include the first test temperature transients. JR2
This extra transient and the significantly higher test
temperatures compensate for the slightly slower transient rise
times. Also, as noted in IPS-752, Section 5.14.10.1, testing
without a terminal box is more severe than with the box due to
thermal lag and dew point effects, associated with the box. Thus,
this small deviation in the profiles for the first few seconds
is not significant.

L(2) Relative Humidity - Conax test reports do not state the
humidity in the environmental chamber during DBE testing. The
relative humidity was not maintained at 100% throughout the entire
tests conducted by Conax, but did occur at various times. Because
the test profiles were a combination of both the LOCA and HELB
conditions, saturated steam, obviously, could not be the test R2
medium throughout. However, portions of the tests were performed
under saturated steam, while the HELB conditions were simulated
by low humidity superheated steam. Both the temperatures and
pressures used throughout the tests were well in excess of maximum
Watts Bar values which is conservative for electrical penetrations.
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PENETRATION, INSTRUMENTATION 2/6/89 /o16Ts
& INDICATION CHECKED Om DATE 9/18/86 CAG Ale

2/17/8 9/O--

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins per IEEE-323(74)

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: ±10% of rated value

Frequency: t5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: +10% added to acceleration

JUSTIFICATION/COMMENTS Electrical peneti

fracten cv sensitive in this- ra-noe and f'rs:

Margin
Applied

>15LF

> 10 ps i&

>10%

See Note I

See Note 2

Transient
applied
twice

Yes/No /NA

Yes

Yes

Yes

Yes

Yes

No

Yes

NA NA

rations are not

esuencv margin is not

required by IEEE 317-1976.

Note 1: Material Aging Calculation Report WAC-344 in binder jR2

TAB C shows the time margin (conservatism factor) far exceeds

10%7. Note 2: Voltage margin was 150% of maximum plant voltag

for size 16 AWG and 14 AWG conductors used for instrumentation

and indication service. Margin was 0 for coax and triax

conductors. See discussion on sheet 17a.
-0 .

e

PAGE B-40 R2
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 22 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED AQC0L DATE 27,/ RL___ R ____

PENETRATION, INSTRUMENTATION
& INDICATION

CHECKED - DATE ____ _____

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference IEEE 317-1976

JUSTIFICATION/COMMENTS Maintain pressure boundary and

electrical integrity.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference IPS-752. Sec. 5.14.3. 5.14.4. 5.14.5. and 5.14.6 ).

JUSTIFICATION/ COMMENTS

(3) Did the equipment perform its intended function during the
post-design basis accident exposure (yes/no/NA)? Yes
(Reference IPS-752. Sec. 5.14.3. 5.14.4. 5.14.5. 5.14.6

JUSTIFICATION/COMMENTS

simulated

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference IPS-752. Sec. 5.14.10.1.C A).

JUSTIFICATION/COMMENTS Tests were for 13 and 15 days. See

analysis extending time to 100 days in IPS-752. Sec. 5.14.10.1.C.

PAGE I

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) I SHEET-23 OF 29
R - _ R

BINDER TITLE CONAX ELECTRICAL COMPUTED DDD DATE 9/15/86 __'

PENETRATION, INSTRUMENTATION
& INDICATION CHECKED DATE 9/18/L 6 ^

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (Yes/No/NA)? Yes
(Reference:

JUSTIFICATION/COMMENTS

No anomalies were reported in IPS-752 for test data bases
three and four. IPS-585.2, Sec. 5.2.6.6.1 does report ship-
ping damage that was the probable cause of eventual problems
with the 14 AWG feedthru in test data base four; see IPS-752,
Sec. 5.3.3.1. This is reasonable since no problems were
experienced with the 16 AWG feedthru of the same design and
construction. Also 14 AWG feedthru was included in test
data base one and was fully qualified as documented in
IPS-752.- At Watts Bar 14 AWG conductors do not serve any
Category A or B divisional devices. See Sheets 17 through IR1
17a. The minimum measured insulation resistance for 16 AWG
during DBE was 1.8E x 05 ohm. Adequacy of this value for Rl
WBN applications is covered by open item No. 3 in this
binder. RG-59 coax and thermocouple conductor types do not
serve any Category A or B divisional devices and their DBA
electrical characteristics do not need to be addressed.

PAGE B-42 R1



BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 25 OF 29
R -C R

BINDER TITLE CO~ ETR COMPUTED LG 1DATE ___ ______

PENETRATION, INSTRUMENTATION
.& INDICATION

CHECKED DATE q-2C.37

0. SUMMARY OF REVIEW
Yes/No/NA

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation

aging identified?

Yes

NA (No excep-
tions takenv

Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

NA (Preaging
perfosed

Yes

K
TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 26 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED e DATE ____ - __

PENETRATION, INSTRUMENTATION CHECKED - DATE ______ _'__

& INDICATION

o. SUnA of REVIEW (Continued)

ye a3-- -

Y-es-__.S

a.-

-Yea : -

Yes: L

(e) Normally operating state of device (e.g., normally
energized) considered?

Qualified life or replacement schedule established?

Criteria regarding temperature/pressure exposure

satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

Criteria regarding test sequence satisfied?

Criteria regarding spray satisfied?

(a) Was the spray testing done while under the

extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed

those to be used for the plant?

Criteria regarding submergence satisfied?

Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

Criteria regarding operability status/mode satisfied?

Criteria regarding test failures or anomalies

satisfied?

PAGE

NA
(See TAB B
SeC. -L2))

NA (Penet. not
.subm~er,=_0>

.Yes ----

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 27 OF 29

CONAX ELECTRICAL R -__ RBINDER TITLE ______ELECTRICAL _COMPUTED i DATE 2//9/Sk

PENETRATION, INSTRUMENTATION CHECKED DATE 9 _ ____
I NJJJ.ATILUN

0. SUMMARY OF REVIEW (Continued)

(15)

(16)

(17)

Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance
criteria for equipment performed?

(b) Was an initial base line-test done to establish
required performance characteristics?

(c) Has the test/analysis demonstrated that performance
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

Criteria regarding instrument accuracy satisfied?

Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time at least
1 hour?

(b) f ecepton o th 1-our inium oeraing ime 100 ays

Yes/No/NA

Yes

Yes

Yes

Yes

NA

Yes

Yes

NA (Penet.
ialified for

(b) If exception to the l-hour minimum operating time 100 days)
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied? Yes

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance-requirements adequately Yes
identified?

P. DISCUSSION

Conax Report IPS-752 is the qualification document for these penetra-

tions. The penetrations contain the identical possible leakage paths.

leak mechanisms. feedthru concepts, seals, insulation systems, and

materials as the test data base penetrations number three and four

described in IPS-752. Detailed raw test data for the tested

assemblies is contained in IPS-585.2 and IPS-585.4. IPS-752 is a

PAGE .0
TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) SHEET 27A OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED C P DATE V1~LA.R__

PENETRATION, INSTRUMENTATION CHECKED DATE~' 1 '___ __

& INDICATION

P. DI-SCUSSIO0N (Continued)

sumavdcuevf-heeot-n=h ete sebie.I-sa-ver

a e kvra'I _jCgtion -eior-' o b -,sub Ject setration

4 1 : . A I I . I .I

S. ... *..*.Als a40 44 0 4 . . I . . .

PAGEiI-A~
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) I SHEET 28 OF 29
R __R

BINDER TITLE CONAX -ELECTRICAL -COMPUTED by DATE ___ __

PENETRATION. INSTRUMENTATION- CHECKED y DATE 9 _______

& INDICATION

SUPPLEMENT 3 Page 1 of 2
COMPONENT-UNIQUE CHECKLIST

ELECTRICAL PENETRATIONS

EQlUIPMENT -IDENTEIFCATION

(1) Are the penetrations identified in the qualification program. identical
to the plant penetrations which require qualification
(yes/no/NA)?' MNo -

IPS-752.
Acceptable Report

.Plant t Yes/No/NA ection
Instrm.& Instrm.& Tables

(a) Penetration type. Indication Indication :YEs- - k-3

Welded Tabl es
(b) Mounting -Wlded & Bol tYd 4.3-&4-4

Connectors Connectors Tables
(c) External connections erjlic or -9nicUe -2?£Z- k i3'2&L.

Comments: .Conaxte! -wa -izimila -item -e

(2) Does the qualification report identify the following performance
characteristics:

IPS-752
Acceptable Report

(a) Temperature rating A2 Ye.
5.4.3 &

(b) Voltage rating -:- 5-s4-4

(c) Continuous current rating l- NA-" .4-

(d) Short-time overload
current rating & duration NA, -:: SO.2

(e) Rated short circuit
current & duration NA 1.3

(f) Pressure rating - Yes -

PAGF 4
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 29 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED 2 DATE 9//5Rt R

PENETRATION, INSTRUMENTATION CHECKED DATE
& INDICATION

EQUIPMENT IDENTIFICATION (Continued)

Pe,9ormanceChara-c t eristic
Acceptable

Page 2 of 2

IPS-752
Report
--:ectio

(g) Maximum gas leakage rate LL__________

Comments: -

4 , .I ...

(3) Does the Qualification program address the following tests:

(a)

o etm

Continuous current rating

(b) Short-time overload
current rating and duration

(c) Short circuit current rating
and duration

(d) Rated maximum duration of
rated short circuit current

(e) Pneumatic pressure rating

(f) Maximum gas leakage rate

(g) Conductor continuity

(h) Dielectric strength

(i) Impulse

(j) Insulation resistance

r (k) Flane

Comments:

Acceptable
YesNa/NA

*.NA ct

-NA - --

-FYg --=

: .s~

na At'e f-- v -E-

IPS-752
Report

L1AS

5.10.3 - f -~,- i

5.13 W -;

Lf2-

5RRW 41 -l-Q&

NA : X:: @- -

TIMA- 1-7-1-0976 -

PAGd, 4
TVA 19537 (OE-3-86)
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SUPPLEMENTAL INFORMATION
TVA'S COMPLIANCE TO lOCFR50.49 - ENVIRONMENTAL QUALIFICATION

OF ELECTRIC EQUIPMENT IMPORTANT TO SAFETY
FOR NUCLEAR POWER PLANTS

VOLUME 5
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Solenoid Operated Valves
Target Rock for NSSS Systems
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Target Rock for B.O.P. Systems

Solenoid Operated Valves -
ASCO Model 206-381

MSIV Air Manifold Assembly
Solenoid Operated Valves

Solenoid Operated Valves -
ASCO Model 206-380

Solenoid Operated Valves -
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Heat Shrink Cable Splices
(600 Raychem VAC or Less)
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BINDER NO.WBNEQ-SOL -001 PLANT WBI

BINDER TITLE SOLENOID VALVES

TARGET ROCK - MODELS 79AB-OOl
AND 79AB-003

9 UNIT(S) 1 SHEET 1 E i
,2t DAE72, R -i

COMPUTED TD JDATE

CHECKED 44 .DATE

TABLE OF CONTENTS

TAB A

EQUIPMENT IDENTIFICATION

Section A-1 - Tab A, Equipment Identification Matrix

EQP357.41
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c I -; 02/08/89

W A T T S 8 A R l
TAB A - EQUIPMENT

t2XEBYSL-------------- lIQYt--Q.-- z;-MEMNON fiG B------------------------ -------- &lQIdtL.

s BN-1-FSV -068-0394 -A 1-FSV -068-0394 -A 050
REACTOR VESSEL HEAD VENT ISLN VALVE 79AB-001

UBN-1-FSV -068-0395 -8 t-FSV -068-0395 -B 045-30
REACTOR VESSEL HEAD VENT ISLN VALVE 79AB-001

WBN-1-FSV -068-0396 -S 1-FSV -068-0396 -8 060
REACTOR VESSEL HEAD VENT THROTTLE VALVE 79A8-003

) VLN-1-FSV -068-0397 -A 1-FSV -068-0397 -A 063
REACTOR VESSEL HEAD VENT THROTTLE VALVE 79AB-003

'"))
m

E L E A R P L A N T
ENTIFICATION MATRIX

- -- -- -- .

aINDZR NO. ; WBNEQ-SOI
MANUFACTURER ; TARGE.'
PAGE 1 OF 1 '

cAi QUE-2litic U-auIt ---------------

-LOCATION--------
LLEY11 RKLUa
QIBCI-------

7416 8" LC
?1 C62-54114-1

742' 3M LC
71c62-54114-1

742 6" LC
71C62-54114-1

742' 3- LC
71C62-54114-1

"IC
HS/C
FU/C
RH/C
CV/C

ms/C
FU/C
RH/C
CV/C

L
MS/C

RH/C
CY/C

L
HS/C

i:U/C
RH/C
CV/C

PREPARER/OATE- ------ - ----- 7/-7

CHECKED/DATE SRP 7/10/86 --- - - - - - -

A 1000
A 1000
A 1000
A 1N0
A 1HO

A 1000
A 1000
A 1000
A 1HO
A 1N0

A 1000
A 1000
A 1000
A 1N0
A 1HO.

A 100O
A .100oD
A 1000
A 1HO
A 1HO

SOLENOID VLV MUST OPERATE
TO RELEASE NONCONDENSABLES
FROM REACTOR VESSEL HEAD

SOLENOID VLV MUST OPERATE
TO RELEASE NONCONOENSABLES
FROM REACTOR VESSEL HEAD

SOLENOID VLV MUST OPERATE
TO RELEASE NONCONDENSABLES
FROM REACTOR VESSEL HEAD

SOLENOID VLV MUST OPERATE
TO RELEASE NONCONDENSABLES
FROM REACTOR VESSEL HEAD

R/86 '_

e//l



BINDER NO. WBNEO-SOL-O01 PLANT WBN UNIT(S) I SHEET 1 OFL1
R__R_

BINDER TITLE SOLENOID VALVES COMPUTED AL DATE - -
TARGET-ROCK - -

MODELS 79AB-OO1 AND 79AB-003 CHECKED.-RI J fi DATE ____ ___

TAB A

NOTES

1. Floor/Actual Elevation - All elevations shown are actual eleva-
tions as documented on field verification sheets found in TAB F.

2. See-TAB B, Section A for Category and Operating Times Calculations
used in this binder.

3. Contract Column - Contract numbers shown in this TAB were obtained.
by tracing the serial number on each valve through TVA procurement
records and did not depend on field verification data for contract
numbers.

PAGE A-3 R1



BINDER NO.WBNEQ-SOL -001 PLANT

BINDER TITLE SOLENOID VALVES

TARGET ROCK - MODELS 79AB-OO1
AND 79AB-003

WBN UNIT(S) 1 SHEET l1 OF l

COMPUTED DATE. 7// R R

CHECKED __ DATE. X .

TABLE OF CONTENTS

TAB B

CHECKLIST FOR EVALUATION OF ENVIRONMENTAL QUALIFICATION

Section B-i - Qualification Checklist

EQP357.41
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BINDER NO. WBNEQ-SOL-O01 PLANT WBN UNIT(S) I SHEET I OF24...
R I R-

BINDER TITLE SOLENOID VALVES COMPUTED RJP DATE 7/15/86
TARGET ROCK -
MODELS 79AB-OO1 AND 79AB-003 CHECKEDSRLP DATE 7/15/86•&1 __

3kA107

DOCUM-NTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

QUALIFICATION REPORTS

(1) Title/Number/Revisic

tion Data PaerI1V/RO

Solenoid Valves

Tarzet Rock

79AB-OO1

79AB-003

in Equipment Qualifica- RIMS B45 851205 360

nDP-_TE_1 nA /I.tr4 Ri4 rM I

Title/Number/Revision Equipment Oualifica- RIMS B45 851205 364

tion Test Report/WCAP-8687.Supp.2-HlOA/R2 DATE January 1985

Title/Number/Revision Equigment Oualifica- RIMS B45 851205 359

tion Data Package/EODP-HE-IOC/Revision 1 DATE January 1985

Title/Number/Revision Equigment Qualifica- RIMS B45 851205 362

tion Test Report/WCAP-8687.Supp.2-HlOC/Rl DATE January 1985

Throughout this binder, references are made
fication reports which may be identified as
or "(4)" as shown.in these references.

to the above quali-
"(),"(2)", "(3)"',

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(5) Target Rock Test Report No. 4207 (B71 860616 101)
(TAB C, Section C-2)

(6) Target Rock Letter No. TRC C5815 (B70 851121 004)
(TAB C, Section C-1)

(7) Target Rock Letter No. TRC C5702 (B71 860616 102)
(TAB E, Section E-2)

PAGE B-2 R1

A.

(2)

(3)

(4)

NOTE:
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BINDER NO. WBI�EO-SOL-OO1 PLAFT WBN UNIT(S) 1 SHEET la OF 24
BINDER NO. WBNEO-SOL-001l PLANT WBN UNIT(S) 1 SHEET la OF 24

R 2 R_
BINDER TITLE SOLENOID VALVES COMPUTED /R1 AFM DATE 2/23/89 ____

TARGET ROCK -

MODELS 79AB-OO1 AND 79AB-003 CHECKED /R1 KBN DATE 3/21/89 1

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(8) Target Rock Drawing 79AB-OO1 (TAB I, Section I-1)

(9) Target Rock Drawing 79AB-003 (TAB I, Section I-2)

(10) Target Rock Letter dated May 21, 1986, Rims No. B71 860602 001
with attachments (TAB C, Section C-2)

(11) WBNP Environmental Data Drawing 47E235-42 R2
with DCAs P-04104-02-0, -03-0, -05-0

(12) Calculation TI-RPS-048 R2 (B45 851105 235), Integrated
Accident Dose I/C

(13) Calculation WBNNAL3-004 RO (B45 860205 235), Accident
Dose Inside Reactor Building

(14) DNE Calculation WBNTSR-051 (B26 891129 202), Reduction
of Beta Dose by Sheet Steel

(15) Category and Operating Times Calculation WBNOSG4-017 *it RI'O
(flO QAAA19 929)%^hi owvu&. 116-4o,
816' *C8?28 25/

(16) Calculation WBNOSG4-045 RI (B45 860902 219), Status and
Duty Cycles of Solenoid Valves

(17) DNE Calculation WBN-EEB-MS-TI11-0004 RO (B26 900202 407)
"125 VDC Voltage Analysis"

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need. not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

PAGE B-2A R2
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BINDER NO. WBNEO-SOL-oo1 PLANT WEN UNITO

BINDER TITLE SOLENOID VALVES COMPUTED RJP
. TARGET ROCK -

MODELS 79AB-OO1 AND 79AB-003 CHECKED RKW

S) 1 SHEET 2 OF 24
R 2 R_

DATE 9/12/86 4gE

DATE 9/12/86.v

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified

Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

(2. £>22) dV fZ=7R? A'J 2 v/YoA/ 2.

(3) Deleted ner revigion 2.

COMMENTS /RECOMMENDATIONS I

PAGE 8-3 R2
J WBEP-OlOOQ
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BINDER NO. WBNEQ-SOL-0O1 PLANT WBN UNIT(S) 1 SHEET 3 OF 24

SOLENOID VALVES - COMPUTED aft DATE 7R/R___
- 'T K - MUDELS / C M-UUPUED • L__ _

AND 79AB-003 CHECKED _ DATE :

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate All Documents Which are Applicable):

X Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulleting No.
79-OB (IEEE323-1971) (DOR Guidelines Applicable to
only BFN)

JUSTIFICATION/ COMMENTS

INDICATE' OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 382-1972 "IEEE Trial Use Guide for Type Test of Class I
Electric Valve Operators for Nuclear Power Genera-
tinz Stations"

IEEE 323-1974 "IEEE standard for Qualifying Class IE Equipment for
Nuclear Power Generating Stations"

IEEE 344-1975 "Guide for Seismic Qualification of Class IE Elec-
trical Equipment for Nuclear Power Generating
Stations"

PAGL-Ji
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BINDER NO. WBNEQ-SOL-001 PLANT WBN UNIT(S) 1 SHEET 4 OF 24
R _ R _R

BINDER TTLE SOLENOID VALVES - COMPUTED _ y DATE '7/7 4
TARGET ROCK - MODELS 79AB-OO1

AND 79AB-003 CHECKED W_ DATE ___ ___ ___

D. QUALIFICATION METHODOLOGY (Check only one block)

X Test of Identical Item Under Identical Conditions or Under
Similar Conditions with Supporting Analysis

Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/ COMMENTS -

PAGE.Z5

TVA 1 -.Z1



BINDER NO. WBNEQ-SOL-001 PLANT WBN UNIT(S) 1 SHEET 5 OF 24

BINDER TITLE SOLENOID VALVES - COMPUTED RS DATE _____ _

TARGET ROCK - MODELS 79AB-001
AND 79AB-003 CHECKED _ DATE. C

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/NA)? Yes

Qualification
Plant Device Document Reference
Solenoid Solenoid Ref. (2) & (4

(1) Equipment Type Valve Valve Sect. 2.0
Target Target Ref. (2) & (4

(2) Manufacturer Rock Rock Sect. 2.0
Ref. (2),

(3) Model Number(s) 79AB-001 79AB-OO1 Sect. 2.0
Ref. (4)

79AB-003 79AB-003* Sect. 2.0

(4) Serial Number(s) See TAB F 55 Sect. 2.0
Design No. Ref. (1)
1032110-4 Sect. 2.1
Design No. Ref. (4)

See TAB F 1033110-1 Sect. 2.0

(5) Identify Component- None
Unique checksheet
attached:

JUSTIFICATION/COMMENTS In references (2) and (4). Section 2.0.

Westinghouse lists solenoid valve design identification numbers that

areeconsidered genericallv qualified by these renOrts.

honile ansolenidA valve A - 4- -..- (WTvm rTs Nn-- )T s ---- 2 -j --

)

- - H-a -ae -cxx ""Qa;J, Iwn sak a U.I au dueu II Iea on

the valve drawings contained in TAB I and listed in the afore-

mentioned references are as follows:

Target Rock Model No. WNEED Tag No.

79AB-001 1IS88RA
79AB-003 IRS78RA

*The controllers for the Model 79AB-003 modulating valves are located in the
Auxiliary Building in a mild environment in the Control Rod Drive Equipment
Room, room No. Al.

PAGEB6
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BINDER NO. WBNEQ-SOL-O01 PLANT WBND UNIT(S) 1 SHEET 6 OF 24
R 1 R__

BINDER TITLE SOLENOID VALVES COMPUTED L DJA D ATE 7/07/86 42•
TARGET ROCK - 21'i/§
MODELS 79AB-OO1 AND 79AB-003 CHECKED SRP DATE 7110/86 l

S1/z 1 g5

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.) Rl
If yes, enter requirement in QMDS, if no, provide justification.

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit- Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

NA

NA

NA

Conax Seal Used

NA

Plant
Requirement?

(Yes/No)
Reference

Test Report

Ref. (2),
Sect 5.8
Ref. (4),
Sect 6. 9

Ref. (1),
Sect. 1.2
Ref. (3),
Sect. 1.2NA

NA

NA

JUSTIFICATION/COMMENTS Refer to ONDS Section B.1 for Conax seal

PAGE B-7 RI

to be uaed as required by' TVA-En-ironmental Qualification Binder
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BINDER NO. WBNEQ-SOL-001 PLANT WBN UNIT(S) 1 - SHEET_- 7 OF 24

QAT7VTT UATL71C - In I -,. . R

BIITN x- M- MUM7S39AB-00

AND 79AB-003

COMPUTED Kgl DATE _ _

CHECKED TRY/! DATE _ _

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environment in accordance with IEEE-323 (74), paragraph 6.3.2
(yes/no/NA)? (note below)

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

Yes/No/NA

Yes

Yes

(c) Equipment aged:

Yes

Yes

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

Yes

Yes

Yes

Reference
Ref. (2) & (4)
Sect. 5.3
Ref. (2) & (4)
Sect. 5.3 & Thl 2

Ref. (2),
Sect. 5.4.2
Ref. (4),
Sect. 5.4
Ref. (2),
Sect. 5.5.1
Ref. (4),
Sect. 5.5
Ref. (2),
Sect. 5.4.1 &
Sect. 5.4.2
Ref. (4)
Sect. 5.4

Ref. (2) & (4),
Sect. 5.6

Ref. (2) & (4),
Sections
5.7 & 5.8

Ref. (2) & (4)
Sect. 5.8
Ref. (2),
Sect. 6.5
Ref. (4),
Sect.-5.8-

(2) Was the same piece of equipment used throughout the test sequence
described in item (1) above (yes/no/NA)? Yes (See comment on sheet 7A ).

(3) Have the, test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? No (See comment on sheet 7B ).
(Reference Ref. (2) & (4). Table I ).

PAGIL;
,VA 1953 ,,,,3-86) f . , ., i
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BINDER NO. WBNEQ-SOL-001 PLANT WBN UNIT(S) 1 SHEET 7A OF 24

BINTDER TITLE SOLENOID VALVES - COMPUTED talc DATE ______-ARGET ROCK - MODELS 79A-R-001 - R R_
AND 79AB-003 CHECKED _ DATE

COMMENT FOR SECTION G(2):

Model 79AB-00l: 2 reed switches and cover-to-body gasket were repaired

(Ref. (2). Section 6.5. Pg. 20). Silicone potting around reed switches

had worked loose due to handling and zasket had been broken during

disassembly. Switches were repotted and zasket was repaired with RTV

and the entire solenoid valve was then subjected to the steam/spray

exposure.

Model 79AB-003: Same valve was used. However. during the HELB

simulation the LVDT failed and the terminal board shorted to ground

These failures were attributed to the fact that the caustic spraY/steam

combination had entered the unsealed conduit connection. since the LVDT

did not show insulation degradation due to thermal aging, radiation

aging or cyclic aging. This assumption was Proven correct when a new.

unaged LVDT was installed in the test valve and degraded in the same

manner, and at an equivalent time into the HELB test. as the fully aged

LVDT. The second test showed that the degradation was not an aging-

related phenomenon, but rather a result of the HELB test environment

entering the electrical compartment and attacking the insulation of the

LVDT. After installation of new LVDT. terminal board. terminal board

strip marker. cover gasket, and Conax conduit seal to Prevent HELB test

env2ronment intrusion, the test was successfully completed (Ref. (4)

Sect. 6.9).

PAG &-J
TVA zyJD/.Zi
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BINDER NO.WBNEQ-SOL-OO PLANT WBN UNIT(S) 1 SHEET 7B OF 24
R -_ R ~

B NDER TITLE SOLENOID VALVES - COMPUTED Rx I DATE _ _ __-_

TARGET ROGCK - MODELS 79AB-0O1
AND 79AB-003 CHECKED _ DATE _

COMMENT FOR SECTION G(3):

A list of instrumentation-used in testing is attached to qualification

report Ref. (2) as Table I; however, accuracy and calibration are not

mentioned. In Ref. (4), Table 1 lists equipment and calibration dates

but accuracy is not addressed. Even though Westinghouse failed to

provide the aforementioned information, it does not significantly

impact the qualification status of the valves in this binder, due to

the fact that the qualification tests would still envelop the WBN

requirements even if an instrumentation inaccuracy as high as 5% was

present during testing.

P6GE&•-/0
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BINDER NO. WBNEQ-SOL-001 PLANT WBN UNIT(S) 1 SHEET 8 OF 24
AA R - R ~

BINDER TITLE. SOLENOID VALVES - COMPUTED CMELO DATE _ __ DT ___

TARGET ROCK - MODELS 79AB-O01 l
AND 79AB-003 CHECKED Ad DATE _

H. AGING

(1) Was aging considered in the qualification program (Yes/no/NA)? Yes
(Reference Ref. (2), Sect. 4.1.2 & Ref. (4), Sect. 5.4 ).

(2) Were the following effects considered in the aging program:

Aging Effect Yes/No/NA Reference
Ref. (2),
Sect. 4.1.2
Ref. (4),

Thermal aging Yes Sect. 5.4
Ref. (2),
Sect. 4.1.3
Ref. (4),

Radiation exposure Yes Sect. 5.5
Ref. (2), & (4),

Vibration (non-seismic) aging Yes Sect. 5.6.1
Ref. (2),
Sect. 5.4.1
Ref. (4),

Operational (electrical/mechanical/process) Yes Sect. 5.4
stress aging

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? Yes (Reference Ref. (2), Section 5.1 ).

JUSTIFICATION/COMMENTS Ref. (4) did not address synergistic

effects, however, since similarity of Model 79AB-OO1 to Model

79AB-003 is documented by Target Rock Letter No. C5815 (see TAB C.

Section C-1, Attachment 6) it is safe to conclude that both model

valves would not have any synergistic effects.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program (Yes/no/NA)?
Yes (Reference Ref. (2), Sect. 5.4.2 & Ref. (4), Sect. 5.4 ).

|I- PAG
TVA 19537 (OE-3-R6)
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TVA Eyr357.21

BINDER NO. WBNEQ-SOL-001 PLANT WEN UNIT(S) 1 SHEET 9 OF 24

BINDER TITLE SOLENOID VALVES - COMPUTED DATE R R - - -TARGET ROCK - MODELS 79AB-OOl
AND 79AB-003 CHECKED 4 DATE .2/L4L

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes*/No**
(Reference: *Ref. (2).Attachment 3 ).

JUSTIFICATION/COMMENTS **Ref. (4). Sect. 5.4 and 7.3.5.

Value of 0.5 eV was assumed for all valve components.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference Ref. (2). Sect. 5.4.2 & Ref.
(4). Sect. 5.4 ).

JUSTIFICATION/ COMMENTS

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference Ref. (2). Sect. 5.4.2

Ref. (4), Sect. 5.4).

Parameter Plant Maximum Normal Test Equivalent

Temperature 1200F 3250F 1200 F
Time 40 Years 485hrs 6.16 vrs.

JUSTIFICATION/COMMENTS References (2) and (4) state that the

thermal aging performed during the tests corresponded to 6.16

years at 1200F assuming an activation energy of 0.5eV. We

prove a longer life in TAB C.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference Ref. (2). Sect. 5.4.2 & Ref. (4).
Sect. 5.4 ).

JUSTIFICATION/COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? No (Reference Ref. (2). Att.
3 & Ref. (4). Sect. 5.4 ).

JUSTIFICATION/COMMENTS Westinehouse conservatively assumed

pAGF an activation enerey of 0.5 eV for all valve materials.



BINDER NO. WBNEQ-SOL-OO1 PLANT WBN UNIT(S) 1 SHEET 1. OF -

BIN DR TITLE SOLENOID VALVES - COMPUTED U DATE /111P /Rt'VqI DA .1 - MIIU 1 7 WAR-001
LZLbvQ1- 2LU%.. - KL.u.Ju I / LU-v

AND 79AB-003 CHECKED -____ DATE 7bc|,?

H. AGING (Continued)

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? N/A (Reference ).

JUSTIFICATION/ COMMENTS

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? Yes (Reference Ref. (2). Sect. 5.4.'2 & Ref. (4).
Sect. 5.4 ).

JUSTIFICATION/COMMENTS Both the Model 79AB-001 and Model

79AB-003 were cycled more than 4.850 times during thermal

aging.

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference Ref. (2). Sect. 5.5.1 &
Ref. (4). Sect. 5.5 ).

JUSTIFICATION/ COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes*/No**
(Reference *Ref. (2). Attachment 3 ).

JUSTIFICATION/COMMENTS **Ref. (4) radiation qualification by

test.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes (Reference Ref. (2). Sect.
5.5.1 & Ref. (4) Sect. 5.5 ).

JUSTIFICATION/ COMMENTS

PAGE&JL3
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BINDER NO. WBNEO-SOL-001 PLANT WBN UNIT(S) SHEET 11 OF 24
R-.1..R 2

BINDER TITLE SOLENOID VALVES COMPUTED RJP DATE 7/07/86 AFM _
TARGET. ROCK - 2/23/89 A
MODELS 79AB-0O1 AND 79AB-003 CHECKED SRP DATE 7/10/86 KBN

3/21/89

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference:

Ref (2). Sect. 5.7 & Ref (4).Sect. 5.5

Plant normal ambient radiation 7
dose (rd) 2x10 rads

*185 Megarads (Mod 79AB-001)
Test exposure dose (rd) *205.1 Megarads (Mod 79AB-003)

Test exposure dose 1.46 Mrad/Hr (Mod 79AB-O1)
rate (rd/hr) .67&.75 Mrads/Hr (Mod 79AB-003)

Test exposure source type
(e.g., Co-60 gamma) Co-60 GAMMA

JUSTIFICATION/COMMENTS The tested values of 185 Mrads

8 R
and 205.1 Mrads exceed plant TID of 1.34x10 rads (see

sheet 18A).
Westinihouse. who desiened and installed the head vent

system, determined the radiation dose rates necessary

7
for Qualification of these valves to be 1.75 x 10 rads

5
GAMMA for a 40 year TID or a 10 year dose of 8.76 x 10

rads GAMMA combined with a 10 year neutron dose of

13 2
3.15 x 10 N/cm (reference (2). Att. 2. page 49). The

test-enveloped the requirement in that it consisted of

8-
both a 40 year TID of 1.85 x 10 rads GAMMA and a 10

13. 2
yearNeutron dose of 3.52 x 10 N/cm .

I PAGE B-14 R2
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BINDER NO. WBNEQ-SOL-OO1 PLANT WBN UNIT(S) 1 SHEET Ila OF 24
R 1 R

BINDER TITLE SOLENOID VALVES COMPUTEDRJk DATE 7/07/86 /
TARGET ROCK -

MODELS 79AB-OO1 AND 79AB-003 CHECKED E LR . DATE 7/10/86 _42_

H. AGING (continued)

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal oYeration addressed in the
qualification program Yes (Reference:

Ref. (2) & (4). Sect. 5.6.1

JUSTIFICATION/ COMMENTS

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: Ref (2). Sect. 3.1.6. 5.6.1. and Fig 1

Ref. (4). Sect. 3.1.5. 5.6.1. and Fig. 1

JUSTIFICATION/COMMENTS The vibration aging documented
in Ref. (2) & (4) is identical to that in IEEE 382-1980.
Vibration aging testing provides a vibratory environ-
ment which is representative of normal plant-induced
vibration. Normal service flow vibration is not
significant for the valves in the binder because vessel
head venting is performed only during an accident or
after refueling.

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: Ref. (2) & (4). Sect.

5.4

JUSTIFICATION/COMMENTS

1 Qualification program refers to the test report and any supple- RI
mental documentation including TVA analyses in TAB C of the Binder.|

PAGE B-15 R1
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BINDER NO. WBNEQ-SOL-001 PLANT WBN UNIT(S) I SHEET 12 OF 24

BINDER TITLE- SOLENOID VALVES COMPUTED RJP DATE 7i1'5/86 _

-TARGET ROCK -

MODELS 79AB-001 AND 79AB-003 CHECKED SRP DATE 7/15/86&

H. AGING (Continued)

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference: Rev. (2) & (4)

Sects. 3.4 & 5.4

JUSTIFICATION/COMMENTS

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: Ref (2).Sect. 5.4.2 & Ref. (4). Sect. 5.4

Qualified life- (Document in QMDS) 40 years*

JUSTIFICATION/COMMENTS *Providing the elastomers are changed

at intervals specified in the OMDS. Westinghouse conserva-

tivelX qualified the valves for 6.16 years. We have extended

elastomer-life to 17.3 years using the rationale listed in

TAB C.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: Ref. (2). Sect. 6.5 & Ref. (4). Sect. 6.9. 2 23

J

JUSTIFICATION/COMMENTS The tests qualify the complete valves

for 6.16 lears based on a very conservative activation energy

of 0.5 eV. We prove a lonzer aualified life in TAR C. of the

|R1

binder. Also. Section 6.5 of Reference (2) and Section 6.9

of Reference (4) require the cover gasket to be replaced every

time it is disturbed or the cover is removed.

PAGE B-16 RI
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BINDER NO. WBNEQ-SO-OOL-1 PLANT WRN -UNIT(S) 1 SHEET OF 24
R _ _R

BINDER TITLE -01.ENOTD VATMES - COMPUTED L DATE ______

TARGET ROCK - MODELS 79AB-001 1
AND 79AR-onn CHECKED ' DATE X

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation Degradation and Aging (Use Section C of EQC Binder for Detailed
Materials Analysis)

Radiation Activation
Material/Property/Function Threshold Reference Energy

Class H Insulation/
(a) Solenoid Assy. & LVDT

Silicone Rubber (RTV)/
(b) Seal/Potting

(c) Silicone Rubber/Gasket

(d) Silicone Rubber/O-Ring

(e) GP Phenolic/Term. Board

JUSTIFICATION/COMMENTS Altho

NA See Below

NA See Below

NA See Below

NA See Below

NA _ _ See Below

ugh Reference 4 does not Drovide a

Reference
Ref. (2),
Att. 3
Ref. (4),
Sect. 5.4
TRC Letter
C5815
Ref. (2),
Att. 3
Ref. (4),
Sect. 5.4
Ref. (2),
Att. 3
Ref. (4),
Sect. 5.4
Ref. (2),
Att. 3
Ref. (4),
Sect. 5.4
Ref. (2),
Att. 3
Ref. (4),
Sect. 5.4

detailed

list of the materials of construction, Target Rock Letter No. TRC C5815

(see Attachment 6. TAB C, Section C-1) states that the materials of

construction are the same for Models 79AB-001 and 79AB-003 except for

the LVDT which is contained only in the Model 79AB-003 valve. The

LVDT in the Model 79AB-003 valve is constructed of Class H insulation

which is listed above. Also, it should be noted that in the above

references, Westinghouse assigned a conservative value of 0.5 eV to

the entire valve. Refer to TAB C, Section C-1, Attachments 1 and 3.

PAGE1 3-47
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BINDER NO. WBNEQ-SOL-0Ol PLANT WBN UNIT(S) I SHEET 14- OF 24
R _ R _

BINDER TITLE SOLENOID VALVES - COMPUTED F DATE 'JI'1. -TARADPV- DArv - nIn~FlT.R 79A1R-A(I
4LANA1.L "UV1!:% - WU"JJ.0 I Hto-UUL

AND 79AB-003 CHECKED - DATE _

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure
not met (yes/no/NA)? Yes (Reference Ref. (2) & (4). Sect. 5.1

Identify Acceptance Criteria: Valve model 79AB-OO1 must shift
position under all Postulated conditions at maximum and mininum
differential Pressure upDon application of 90-140 VDC Dower and
shift to closed Position when power is removed. Valve model
79AB-003 must position proportionally to a 4-20 mA sinnal
corresponding to fully closed and open and with either a loss of
Poweror a signal from the controller return to fulLy closed and

if

remain closed at any value between the maximum and minimum pressure
differential. Position indication must indicate valve states under
all conditions.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference Ref. '(2) & (4). Sect. 5.3 ).

Identify baseline and functional testing: Hydrostatic proof tests,

seat leakage test. operational Performance test. insulation and

(3)

solenoid resistance tests.

JUSTIFICATION/COMMENTS

Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference Ref. (2). Sect. 4.1.6. 5.7. 5.8. & 6.5 & Ref. (4)

Sect. 4.1.6. 5.7. 5.8. & 6.9 ).

JUSTIFICATION/COMMENTS The valves were connected to high pressure
lines and cycled under Pressure thoughout the DBE. thermal agine.
cyclic aging. and vibration aging exposures.

(4) Do the applied loads during baseline testing reflect normal operating
conditions (yes/no/NA)? Yes (Reference Ref. (2) & (4). Sect. 5.3 )

JUSTIFICATION/COMMENTS Model 79AB-OO1: Voltage was varied from
55-140 VDC. Valve was under process pre'ssure of 2485 psia. Model
79AB-003: Valve was cycled via controller from fully closed (4mA
input to controller) to fully opened (20 mA) while valve was under
Process pressure of 2500 psig. - _

PAGE A-18
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BINDER NO. WBNEO-SOL-OO1 PLANI

BINDER TITLE SOLENOID VALVES
TARGET ROCK -
MODELS 79AB-OO1 AND 79AB-003

I WBN UNIT(S) 1 SHEET 15 OF 24
R 1 R 2

COMPUTED RJP DATE 7/07/86 AFM avw
2/23/89 IF/0'46

CHECKED SRP DATE 7/10/86 KBVA1 /
,4 , .- I/Aq ~4

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference
TVA Drawing

Voltage 125 VDC 45W600-68-2 2 R
1.0 Amps (Max) T.R. Dwgs 79AB-

Load @ Any Condition 001 & 79AB-003

Frequency NA

Accuracy NA.

Other(s)

JUSTIFI CATI ON/ COMMENTS

(b) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Specific
Accident Conditions

84.37 VDC Min.

See J(5)(a)

NA

NA

Reference

See comments

JUSTIFICATION/COMMENTS DNE Calculation WBN-EEB-MS-TI11-0004. z

LEE 7T42 C, 5--JOC e-6 "4AL-el'D Y",P44,E & 6 ~477 /" C a,
.7V/r10S e-#70A1/ OP 4 '-'qFW77I aVZ=ae iseF V Odd77
AM I4D0ESA17 RZ

PAGE B-19 R2



BNDER NO. WBNEO-SOL-01 PLANT LBN. UNIT(S) I SHEET lJa OF_24
R I- RZ Z

BINDER TITLE SO10 AVE COMPUT1.RP. DATE 7L07/86- L .-
TARGET ROCK - 91Z4,190
MODELS 79AB-001 AND 79AB-003 CRECKE j S. DATEZ 7 0

J. EOU-PM-T ELECRICAL-CHARACTERISTICS NECESSARY TO
J:,AlV1MW ujhl I1 j , ±LVI U±-Dd tL UUWllUA;

(Continued)

Demonstrated Conditions

Voltage

Load-

Frequency

Accuracy

Other(s)

90-140 VDC

NA

NA

NA

Referene
Ref. (1)&(3)
Sect. 1.1.1,
Ref . Y6c7 5: 5
,?Z (4).S-:75t58

Ref. (1)&M)
Sect. 1.1.3
Ref. (1)&(3)
Sect. 1.1. 2

NA

JUSTMiICATION/CO5gS 7Ai' Catl17-1,WS V57W2 kmee Siio vW
DCt'1ZAZ/1 dr-0 52CS77Y/v4. /IA (aVc Ž) V'S?7 1 v/65
S-,AX7MQ 7N,4r 7716 b<4L. 1/~ xr A4F2' n/g/,V /T 77 Nrl7h

itTS7A/-,Y 4 7Z-0~ 77/W- 77;'8 1 41-45 XAS z~ye~ 'e1'Y44!!5
9ez3 f7 ,j 's ./4 t/.- -7A OiW E .90 VPC,

,CMV e6,0rA1,V .C7MLZ 4,A10 ;<4/ L 4T 4Sh'4Z-1 A/ IO7-
Y k'Z7.. , 4-7- / enOZ C C/4 C406,W7 FAkA/.1

L/Z772.q A/4C C(5 (e- 3.33 vawcs'77',V w - 4) i C 7 4•
/- =7L, /Vo. CG5Z .5.O-C77e W-= ), X1.4 S

A. - - - -

/-4ras Ca0v-1,-6Ns / -- cKv-~v
671 /y.c-956J lqseV/77a- Y CV IS K6A1A4;Ae
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BINDER NO. WBNEO-SOL-OO1 PLANT WBN UNIT(S) 1 SHEET 16 OF 24
R 1 R 2

BINDER TITLE SOLENOID VALVES COMPUTED RJP DATE 9/05/86 AFM 5df
TARGET ROCK - 2/23/89 4*0°
MODELS-79AB-O0l AND-79AB-003 CHECKED SRP/AWT DATE 9/08/86 KBN -

3/21/89 %/3YI

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-42

(1) Normal Max

(a) Temperature (0F:

(b) Pressure (psia)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:
dead-headed azainst I

(2) Abnormal Max

) 120 (a) Temperature (IF) 130

14.7 (b) Pressure (psia) 14.7

80 (c) Humidity (%) 100
2x107

TID (d) Radiation (rd) N/A

The temperature of the process fluid
,he Model 79AB-OO1 valves could be the

only interface with a significant impact. Since the process
fluid is non-condensable 2ases. which would cool to ambient
temverature by the time it reaches the valves throuah over 50
feet of one inch pipe. it is safe to conclude that the process
fluid temperature would have no detrimental effect on the
valves.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Will occur less than 1% of plant life and could

exist for up to 8 hours per excursion.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (oF) 327 Accident type- LOCA/HELB

(b) Pressure (psia) 25.6 Accident type LOCA/HELB

(c) Humidity (%) 100 Accident type LOCA/HELB
7.4xlO7(BETA)*

(d) Radiation (rd) 4x101 (GAMMA)* Accident type LOCA/HELB
2000 ppm Boron

(e) Spray Type pH 8.3 Accident type LOCA/HELB

* See comment on Sheet 18A.
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BINDER NO. WBNEQ-SOL-O01 PLANT WBN UNIT(S) I SHEET 17 OF 24
R I R__

BINDER TITLE SOLENOID VALVES COMPUTED RJP DATE 9/05/86..4 .
TARGET ROCK -

MODELS 79AB-OO1 AND 79AB-003 CHECKED__RkLAWT DATE 9/08/86

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): The duration of the containment spray is

30 days. Containment spray flow rate is equal to 9500 Gal/

Min or 0.92 GPM per square foot of containment cross

section.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? Yes (Reference:

See comment on sheet 17A

(7) Subject to submergence (Yes/No/NA)? No (Reference:

TDwv-. 47V2q5-.2 ) I 1

Identify initiation time and duration of submergence:

Following an accident inside nrIimarv containment. only those

valves below elevation 722' are subject to submergence. All

valves in this binder are above that elevation.

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: TAB B. Section L(l)

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

See TAB B. Section L(l)

(9) Special environmental calculations (temp., rad., etc.)

Type RIMS No.

See TAB B, Section A for a listing of all calculations used
in this binder.

* I

Rl
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BINDER NO. WBNEQ-SOL-OO1 PLANT WBN UNIT(S) 1 SHEET 17A OF 24

I SOLENOID VALVES - COMPUTED A1LR DATE J -1R|
l I- MODELS 79AB-OOl -

AND 79AB-003 CHECKED -4 DATE X

COMMENTS FOR SECTION K(6):

All valves in this binder have Conax conduit seals installed. Refer to

QMDS Section B.1 (Binder TAB G) for Conax seal to be used as required by

TVA Environmental Oualification Binder No. WBNEO-CSC-OO1.

PAGEL&23
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BINDER NO. WBNEO-SOL-OO1 PLANT WBN UNIT(S) 1 SHEET 18-OF 24
R 2 R

BINDER TITLE SOLENOID VALVES COMPUTED RJP DATE 9/05/86 II>L
TARGET ROCK - .4V-19C
MODELS 79AB-0O1 AND 79AB-003 CHECKED SRP/AWT DATE 9/08/86 S

S70po
L.. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

Comparison of worst-case maximum

Parameter Specified

Operating Time 100 Days

Temperature (OF)

Pressure (psig)

Relative Humidity

327°F

25.6 psia
(11.2 psig)

(X) 1Q.Z

parameters:

Demonstrated Reference
Ref. (2)&(4)

30 Days Sect. 5.8
Ref. (2),
Sect. 5.8 &
Fig. 16

4350F(79AB-001) Ref. (4),
500*F(79AB-003) Fig. 15
57 psig Ref. (1), Tbl 1,
(79AB-001) p 16,
70 psig Ref. (3),
(79AB-003) Tbl. 1 p 14

Ref. (1) & (3),
100% Tbl. 1

Ref. (2),
Sect. 3.3.1&5.8

2000ppm Boron 2500ppm Boron Ref. (4),
pH 8.3;2.92 pH 10.52.15 Sects. 3.3.2

Chemical Spray* GPM/Ft. 30 Days GPM/Ft. 23 Hrs & 5.8
1.85x108

(79AB-001) Ref. (1)&(3)
1.34x108 2.05X108rads Tbl.1,Ref.(2)&(

Radiation (rd)** (BETA/GAMMA) (79AB-003) Att.l&Sec. 5

Submergence N/A None N/A

*Includes spray concentration, flowrate, density, duration, and
pH.

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type. See comment on sheet 18A.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Envelopes Specified

Parameter (Yes/No/NA) Reference
See (1)

Temperature Yes Above
See (1)

Pressure Yes Above
See (1)

Relative Humidity Yes Above
See comment

Chemical Spray Yes on sheet 18B

Submergence N/A N/A

..2

4)
.7
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BINDER NO. WBNEO-SOL-OO1 PLANT WBN UNIT(S) 1 SHEET 18a OF 24
R 1 R 2

BINDER TITLE SOLENOID VALVES COMPUTED RJP DATE 7/17/86 AV91 GaVV
TARGET ROCK -

MODELS 79AB-0O1 AND 79AB-003 CHECKED SRP/DLK DATE 7/17/86 A3'V

COMMENTS FOR SECTION L(l) (RADIATION):

The 100-day accident radiation doses given by Environmental Data

Drawing 47E235-42 are 4.7 x 108rads BETA and 4 x 107 rads GAMMA. H
Post-DBA BETA Radiation must be addressed for all equipment located

inside containment which is required for LOCA mitigation. The valves

in this binder are within that scope. All non-metallic parts of these

solenoid valves are enclosed by metal and the minimum metal thickness

is the' cover, which is .048" thick (18 ga) 300-series stainless steel.

DNE Calculation WBNTSR-051 "Reduction of Beta Dose by Sheet Steel," [Ez

page 3, shows the beta reduction factor for 18-gauge steel is equal

to .158. This reduces the total 100-day BETA dose to the valve

internal parts to (4.7x108) x (1.58xlO-l) = 7.4x.107 rads TID BETA. RZ

In the Lower Compartment, the total combined 100-day BETA and GAMMA

accident radiation dose will equal (7.4x107 BETA) + (4xlO 7GAMMA) =

1.14xl08 rads. The combined 100-day accident radiation plus the 40 year P2

dose (2xlO7rads) equal a total radiation dose of 1.34x108 rads (BETA/

GAMMA). These Target Rock valves are qualified to l.85x108 rads for

the Model 79AB-001 valves and 2.05x108 rads for the Model 79AB-003

valves, which envelop the- requirement.

PAGE B-25 R2
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BINDER NO. WBNEQ-SOL-00l PLANT- WBN UNIT(S) 1 SHEET 18B OF 24

R _ _ _ '-
BINDER TITLE SOLENOID VALVES - COMPUTED i=- DATE v _ - ___-

TARGET ROCK - MODELS 7 9AB-00 1
AND 79AB-003 CHECKED 3 DATE _ _ _ _86 _ _ _

COMMdENTS FOR SECTION L(1) AND (2) (CEMICAL SPRAY):

Containment spray flow rate is equal to 9500 2al/min or 0.92 GPM per square foot

of containment cross section. The chemical spray concentration is 2000 PPm

Boron with a pH of 8.3. The test valve was subjected to a spray solution of

2500 ppm Boron with a pH of 10.5. The spray rate was 0.15 GPM per square foot

of projected area of the test valve. The test solution is more corrosive than

the containment spray. Therefore, all valves listed in this binder fall within

the qualification provided by the test valve. Additionally, these valves have

gasketed covers and are not susceptible to spray. This was demonstrated by the

23 hour spray test. Since spray or leakage intrusion is not acknowledged to be

time dependent in enclosed devices, it can be concluded that the device is

qualified for 30 days in spray based on the 23 hour test.

PAGEL-e di
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BINDER NO. WINEO-SOL-01 PLANT WBNL . UNIT(S) 1 SHEET 19 OFLtL2
R L R e

BINDER TITLE SOLENOID VALVES COMPUTED LJE . DATE 9/05/86 L .... I
TARGET ROCK - 420W 8 Or90
MODELS 79AB-OO1 AND 79AB-003 CHECKED SRP/AWTL . DATE JL86dj&2

SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS,
(Continued)

(3) Were margins applied to the test parameters or otherwise

addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins per IEEE-
Margin

.323(749 - AO 1ied. 7A Yes/N3 /NA
(Mod. 79AB-001/Mod. 79AB-003)

Temperature: +15 degrees F >15LF Yes
+45.8 psig/

Pressure: +10% but no more than 10 paig +58.8 2si.. Yes

Radiation: +101 of accident dose +45 Yes

Time: +101 (or 1 hour + operating time See Comment
per NUREG-05 88) Below No

+121 to -56X/
Voltage: -10% of rated value +122 to -Z8Z Yes

Frequency: ±t5l of rated value NA/NA NA

Environmental Transient: the initial
transient and the peak temperature +108°Ff+173lF Yes
applied twice* Ref (2) &

(4), Sect.
Vibration: +10% added to acceleration 5.6.3 Yes

JUSTIFICATION/COMMENIS see TAB C. Section C-2. which 2roves

the 30-dav test envelovs the 100-day post-accident recuirement.

Vo*ta-e variations were apnlied durinf t-stina rangin- from

55 VDC minimum to 140 VDC maximum (Model 79AB-OO1) and 90 VDC

minimum to 140 VDC maximum (Model 79A3-003).

PAGE B-27 RE
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BINDER NO. WBNEQ-SOL-OOl PLANT WBN UNIT(S) 1 SHEET 20 OF 24
R -_ R

I l SOLENOID VALVES - COMPUTED U DATE _____ ____
uct & - MIMDIL IA1 -UAKRf1(1 1

AND 79AB-003

M. OPERABILITY TEST RESULTS

CHECKED - DATE _

(1) Identify the safety function(s) of this equipment:
(Reference See TAB A

JUSTIFICATION/COMMENTS Solenoids must operate to release non-

condensAbles from epanic-nr veqsl head.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference Ref. (2). Sect. 6.5 & Ref. (4).. Sect. 7.2 ).

JUSTIFICATION/COMMENTS

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference Ref. (2). Sect. 6.5 & Ref. (4). Sect. 6.9 ).

JUSTIFICATION/COMMENTS

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? No (Reference ).

JUSTIFICATION/COMMENTS See TAB C. Section C-2. "Post-Accident

Operability"

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Yes
(Reference Ref. (2). Sect. 7.2 & Ref. (4). Sect. 6.9 ).

JUSTIFICATION/COMMENTS We have reviewed and concur with the

disposition of anomalies in the test report. There is no impact

on installed eQuipment.

PAGE-t2
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BINDER NO. WBNEQ-SOL-OO1 PLANT WBN UNIT(S) 1 SHEET 24 OF 24

BINDER TITLE SOLENOID VALVES - COMPUTED QZ DATE 74 _ R _

TARGET ROCK - MODELS 7YAB-OUU
AND 79AB-003 CHECKED -v___ DATE It

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS (Ref. (1) & (3). Section 1.4).

See QMDS (TAB G).

- -
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BINDER NO. WBNEQ-SOL-OO1 PLANT WBN UNIT(S) 1 SHEET 22 OF 24
- _ ._ - _ - _ _ - _ R _ _ R -_ _ _

BINDER TITLE SOLENOID VALVES - COMPUTED Pie - DATE _--__--

TARGET ROCK - MODELS 79AB-OO1
AND 79AB-003 CHECKED _ DATE _ __ __

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together-with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence.of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

PAGE@)P

Yes/No/NA

Yes

N/A

Yes

N/A

N/A

N/A

Yes

Yes

Yes

N/A

Yes

TVA
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BINDER NO. WBNEQ-SOL-01 PLANT WBN UNIT(S) 1 . SHEET 23 OF 2L.
111 R - R _ _

BINDER TITLE SOLENOID VALVES - COMPUTED ~ DATE JL?/X
TARGET ROCK - MODELS 79AB-OO1 _n a

AND 79AB-003 CHECKED -r DATE _

O. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N/A

Yes

Yes

Yes

Yes

Yes
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BINDER NO. WBNEQ-SOL-0ol PLANT WBN UNIT(S) 1 SHEET 24 OF 24
BINDER NO.R

BibK SOLENOID VALVES -R-R
B ff ibuIisb 79Aa-OO G COMPUTED " DATE _ -__

AND 79AB-003 CHECKED _ DATE 2

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance
criteria for equipment performed?

(b) Was an initial base line test done to establish
required performance characteristics?

(c) Has the test/analysis demonstrated that performance
specifications and characteristics (e.g., voltage,
load frequency, and other electrical
characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time at least
1 hour?

(b) If exception to the 1-hour minimum operating time
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identified?

P. DISCUSSION

Yes/No/NA

Yes

Yes

Yes

Yes

N/A

Yes

Yes

N/A

Yes

Yes

Yes

PAGE -Lk
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W A T T S B A R N U C L E A R Pl74 I
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. : WBNEQ-SOL -002
MANUFACTURER : TARGET ROCK
PAGE 1 OF 6

LOCATION -
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT

WBN-1-FCV -001-0007 -B 1-FCV -001-0007 -B
SG1 BLOWDOWN FLOW SOL VALVE B2AB-001

001 729' AO]
82K22-832045

CQr OpER TIME
(2)

A/B (3)/lOD
A/B 5MN/1000

EVENT SAFETY FUNCTION

MS V MUST DE-ENERGIZE AND
FW V REMAIN DE-ENERGIZED TO

ISOLATE STEAM GENERATOR

WBN-1-FCV -001-0014 * -A
SG2 BLOWDOWN FLOW SOL VALVE

WBN-1-FCV -001-0025 -B
SG3 BLOWDOWN FLOW SOL VALVE

WBN-1-FCV -001-0032 -A
SG4 BLOWDOWN FLOW SOL VALVE

1-FCV -001-0014 -A
82AB-001

I-FCV -001-0025 -B
82AB-001

1-FCV -001-0032 -A
82AB-001

001

350

350

729' AO]
82K22-832045

729' AO]
82K22-832045

729' AO]
82K22-832045

A/B (3)/1OOD
A/B 5MN/1OOD

A/B (3)/10D
A/B 5MN/1OOD

A/B (3)/lOOD
A/B 5MN/1OOD

MS V MUST DE-ENERGIZE AND
FW V REMAIN DE-ENERGIZED TO

ISOLATE STEAM GENERATOR

MS V MUST DE-ENERGIZE AND
FW V REMAIN DE-ENERGIZED TO

ISOLATE STEAM GENERATOR

MS V MUST DE-ENERGIZE AND
FW V REMAIN DE-ENERGIZED TO

ISOLATE STEAM GENERATOR

WBN-1-FCV -001-0181 -A 1-FCV -001-0181 -A
SG] BLOWDOWN ISLN VALVE INSIDE CONTMT 82AB-001

349 734'10" FN1
82K22-832045

A/B
A/B
A/B
A/B
A/B

5MN/1000
5MN/1OOD
5MN/lOOD
15MN/lMO
lHR/IMO

L
MS/C
FW/C
RH/C
CV/C

MUST DE-ENERGIZE AND
REMAIN DE-ENERGIZED TO
ISOLATE CONTAINMENT

PREPARER/DATE ''J-Cr f 9/9/9d<

CHECKED/DATE ''01 6a

PRINT D I '89

EOIS NUMBER
DESCRIPTION

A4

R_ RR /
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W A T T S B A R N U C L E A R --ME A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. : WBNEQ-SOL -002
MANUFACTURER : TARGET ROCK
PAGE 2 OF 6

- LOCATION
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAO

,_ MODEL NUMBER CONTRACT
CAT OPER TIME EVENT
(2)

SAFETY FUNCTION

WBN-1-FCV -001-0182 -B 1-FCV -001-0182 -B
SG2 BLOWDOWN ISLN VALVE INSIDE CONTMT 82AB-001

WBN-1-FCV -001-0183 -A l-FCV -001-0183 -A
SG3 BLOWDOWN ISLN VALVE INSIDE CNTNMT 82AB-001

WBN-1-FCV -001-0184 -B 1-FCV -001-0184 -B
SG4 BLOWDOWN ISLN VALVE INSIDE CNTNMT 82A8-001

WBN-1-FSV -030-0134 -B 1-FSV -030-0134 -B
CNTMNT ANNULUS DP ISLN VALVE 77J-001

WBN-1-FSV -030-0135 -A 1-FSV -030-0135 -A
CNTMNT ANNULUS DP ISLN VALVE 77J-001

011

012

347

291

288

732' 4" FNI
82K22-832045

733'10" FN1
82K22-832045

735' 1" FN1
82K22-832045

740' 1" AC4
77K3-821270

745' 7" ANN
77K3-821270

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/ 1 MO
lHR/lMO

9MN/10OD
5MN/100D
5MN/100D
15MN/IMO
lHR/lM0

5MN/100D
5MN/100D
5MN/100D
15MN/iMO
lHR/lMO

5MN/I00D
5MN/1000
5MN/100D
15MN/IMO
lHR/lMO

5MN/ 1OOD
5MN/100D
5MN/1000
15MN/lMO
lHR/lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

MUST DE-ENERGIZE AND
REMAIN DE-ENERGIZED TO
ISOLATE CONTAINMENT

MUST DE-ENERGIZE AND
REMAIN DE-ENERGIZED TO
ISOLATE CONTAINMENT

MUST DE-ENERGIZE AND
REMAIN DE-ENGERIZED TO
ISOLATE CONTAINMENT

MUST DE-ENERGIZE AND
REMAIN DE-ENERGIZED TO
ISOLATE CONTAINMENT

MUST DE-ENERGIZE AND
REMAIN DE-ENERGIZED TO
ISOLATE CONTAINMENT

PREPARER/DATE /fV91P '59c$

CHECKED/DATE 0/ir& 9/J1/o/86
-1

RC R-#

t. /)- .,

PAGE 4-</

PRINT AI 2/89

ENIS NUMBER
DESCRIPTION
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PRINT D, d
W A T T B A R N U C L E A R P L A N T

TAB A - EQUIPMENT IDENTIFICATION MATRIX

LOCATION
UNIT DEVICE ID NO. A2MITH ELEV(l) RM/R.AD

MODEL NUMBER CONTRACT

BINDER NO. : WBNEQ-SOL -002
MANUFACTURER : TARGET ROCK
PAGE 3 OF 6

CAM OpER TIME EVENT SAFETY FUNCTION
(2)

WBN-l-FSV -043-0250 -A l-FSV -043-0250 -A
POST ACD SMPLG HOT LEG NO.] ISLN VALVE 82KK-001

WBN-1-FSV -043-0251 -A l-FSV -043-0251 -A
POST ACD SMPLG HOT LEG NO.) ISLN VALVE 82KK-00l

285

289

WBN-1-FSV -043-0268 -A l-FSV -043-0268 -A
POST ACD SMPLG RHR HEAT EXCH lA ISLN VLV 82KK-001

WBN-1-FSV -043-0287 -A l-FSV -043-0287 -A 304
POST ACD SMPLG AIR ISLN VALVE 82KK-002

WBN-1-FSV -043-0288 -A l-FSV -043-0288 -A 305
POST ACD SMPLG CNTMNT AIR ISLN VLV 82KK-002

730' ANN
82K29-830702

728' 7" AC4
82K29-830702

713' A28
82K29-830702

731' 8" ANN
82K29-830702

726' l" AC4
82K29-830702

A 100D
A 1000
A 1000
A lMO
A IMO

A 100D
A 1000
A 100D
A lMO
A IMO

A
B
B
B
B

1000
lMO
lMO
1MO
lMO

A 1000
A 1000
A 1000
A lMO
A lM0

A
A
A
A
A

1000
1000
1000
1MO
lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
CV/A
AF/A
AB/A
RH/A

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

MUST OPERATE DURING OR
AFTER ACCIDENT TO OBTAIN
SAMPLES.

MUST OPERATE DURING OR
AFTER ACCIDENT TO OBTAIN
SAMPLES.

CAT A - MUST OPERATE DURING
OR AFTER ACCIDENT TO OBTAIN
SAMPLES.
CAT B - VLV MUST REMAIN
CLOSED.

MUST OPERATE DURING OR
AFTER ACCIDENT TO OBTAIN
SAMPLES.

MUST OPERATE DURING OR
AFTER ACCIDENT TO OBTAIN
SAMPLES.

PREPARER/DATE 9 9 P8

CHECKED/DATE 'f & MY17,67 9Z 19/o/76

R I R_ R_
a ;__
(CA?42&4
I7-4

.' i/.

PAGE A-3R/
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EHIS NUMBER
DESCRIPTION
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-e
PRINT DATEs 04/17/90

H A T T SB A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-SOL -002
MANUFACTURER * TARGET ROCK
PAGE 4 OF 6

fAtiMYD

WBN-1-FSV -043-0307 -A I-FSV -043-0307 -A
POST ACD SMPLG AIR ISLN VALVE 82KK-002

WBN-1-FSV -043-0309 -B 1-FSV -043-0309 -B
POST ACD SMPLG HOT LEG NO.3 ISLN VALVE 82KK-OO1

WBN-1-FSV -043-0310 -B 1-FSV -043-0310 -B
POST ACD SMPLG HOT LEG NO.3 ISLN VALVE 82KK-001

--------LOCATION--------
AZMIIH- LVI RM/RAQ A

300

252

235

WBN-1-FSV -043-0312 -B 1-FSV -043-0312 -B
POST ACD SMPLG RHR HEAT EXCH lB ISLN VLV 82KK-O01

HBN-1-FSV -043-0318 -B 1-FSV -043-0318 -B
POST ACD SMPLG CNTMNT AIR ISLN VLV 82KK-002

281

733' ANN
82K29-830702

729F 6" ANN
82K29-830702

719' 5" AC3
82K29-830702

713' A28
82K29-830702

733' 7" ANN
82K29-830702

A 100D
A 10D
A 10GD
A IMO
A 1MO

A lOOD
A 10D
A IOOD
A lMO
A 1MO

A 100D
A 100D
A lOOD
A lMO
A lMO

A
B
B
B
B

A
A
A
A

1000
1MO
1Mo .
1MO
1MO

100D
100D
100D
lMO
lMO

L
MS/C
FH/C
RH/C
CV/C

L
MS/C
FH/C
RH/C
CV/C

L
MS/C
F Il/C
RH/C
CV/C

L
CV/A
A F/A
AB/A
RH/A

L
MS/C
F1/C
RH/C
CV/C

PREPARER/DATE /ATr/' 9/-9/8¢

CHECKED/DATE Ae.'k. UW#r-7 F

PAGE H-4R2

R / R __ R

,1Axtf av_
8/7ZYA 9 7/ D

UNIT DEVICE ID NQO.
MoDEL NMB

SAFETY FUNCTION

MUST OPERATE DURING OR
AFTER ACCIDENT TO OBTAIN
SAMPLES.

MUST OPERATE DURING OR
AFTER ACCIDENT TO OBTAIN
SAMPLES.

MUST OPERATE DURING OR
AFTER ACCIDENT TO OBTAIN
SAMPLES.

CAT A - MUST OPERATE DURING
OR AFTER LOCA TO OBTAIN
SAMPLES.
CAT B - VLV MUST REMAIN
CLOSED.

MUST OPERATE DURING OR
AFTER ACCIDENT TO OBTAIN
SAMPLES.



PRINT DATE# 04/17/90

W A T T S B A R N U-C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. I WBNEQ-SOL -002
MANUFACTURER * TARGET ROCK
PAGE 5 OF 6

QIS NUMBER UNIT DEVICE ]
ESCRVPTI F.NN

WBN-1-FSV -043-0319 -B 1-FSV -043-0319 -B
POST ACD SMPLO CNTMNT AIR ISLN VLV 82KK-002

WBN-1-FSV -043-0325 -I 1-FSV -043-0325 -B
POST ACD SMPLG CNTMNT AIR ISLN VLV 82KK-002

WBN-1-FSV -043-0341 -B 1-FSV -043-0341 -B
POST ACD SMPLO DR TOCIITMNT SUMP ISLN VLV 82KK-004

NBN-l-FSV -043-0342 -A 1-FSV -043-0342 -A
POST ACD SMPLG DR TOCNTMNT SUMP ISLN VLV 82KK-004

--------LOCATION--------

ti Iff- -ELE(-) RWRAD CAI

289

282

282

301

WBN-1-PCV -068-0334 -B 1-PCV -068-0334 -B 099
RCS PRZR PWR RELIEF VALVE 82UU-0O1

728' 7" AC4
82K29-830702

723' ANN
82K29-830702

724' ANN
82K29-830702

730' 8" ANN
82K29-830702

785'10" PRS
82K22-831934

lOOD
lOOD
lOOD
1MO
1MO0

100D
lOOD
lO OD
1MO
1MO

IOOD
lOOD
lOOD
1MO
1MO

lOOD
lOOD
lOOD
1MO
1MO

lOOD
lOOD
lOOD
IMO
1MO

MS/C
FW/C
RH/C
CV/C

L
MS/C

RH'C
CV/C

L
MS/C
FW/C
RH'C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FBI/C
RH/C
CV/C

SAFETY FUNCTION

MUST OPERATE DURING OR
AFTER ACCIDENT TO OBTAIN
SAMPLES.

MUST OPERATE DURING OR
AFTER ACCIDENT TO OBTAIN
SAMPLES.

MUST OPERATE DURING OR
AFTER ACCIDENT TO EMPTY
PAS WASTE HOLDUP TANK

MUST OPERATE DURING OR
AFTER ACCIDENT TO EMPTY
PAS HASTE HOLDUP TANK

PRESSURIZER VENTNO PURPOSES.
MUST OPERATE UNTIL RCS IS
SUFFICIENTLY DEPRESSURIZED
THEN REMAIN CLOSED.

R Z R_

a47y
441s

FREPARER/DATE >Afr}7

CHECKED/DATE 'AZ

PAGE --s

R /

7'/M IV

( I

OPER TIME EVENT

-911,,1,5,a



PRINT DATEs 04/17/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-SOL -002
MANUFACTURER * TARGET ROCK
PAGE 6 OF 6

--------LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEVUI RM/RAD CA

MO0DEL NUMBE - CoRME^T t2

WBN-1-PCV -068-0340A -A
RCS PRZR PWR RELIEF VALVE

1-PCV -068-0340A -A
82UU-OO1

097 785'10" PRS
82K22-831934

A
A
A
A
A

lOOD
100D
100D
lMO
1MO

L
MS/C
FW/C
RH/C
CV/c

SAFETY FUNCTION

PRESSURIZER VENTHO PURPOSES. 1 RZ
MUST OPERATE UNTIL RCS IS
SUFFICIENTLY DEPRESSURIZED
THEN REMAIN CLOSED.

R/

.Z
Ag

PREPARER/DATE l-,TlJ-P -/ e

CHECKED/DATE R'.xc ktlgf7-E -`//186

IPAGE -co

X . ,

EQIS N!-H
hFCtutPTtnR

OPER TIME EVENT

R Z R-

i



BINDER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) 1 SHEET 1 OF 1
R 2 R

BINDER TITLE SOLENOID VALVES - COMPUTED fR1 AFM DATE 4/25/89 _____-

TARGET --ROCK CHECKED /Rl EEM DATE 8/24/89 .

TAB A

NOTES

1. Floor/Actual Elevation - Actual Elevations are documented on
field verification sheets found in TAB F. All elevations shown
are floor elevations except actual elevations are shown for those
devices located inside the reactor building.

2. See TAB B, Section A for a complete listing of Category and
Operating Times Calculations used in this binder.

3. Operating Time is dependent on MSLB size, refer to TAB C,
Section C-2, Group III valves, for further information.

4. Contract Column - Contract numbers shown in this TAB were
obtained by tracing the serial number on each valve through TVA
procurement records and did not depend on field verification
data for contract numbers.

PAGE A-7 R2
WBEP-0136Q



A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Solenoid Valves

Tarxet Rock Corporation

82AB-001. 77J-001. 82KK-001, 82KK-002.

82KK-004, 82tJ-001

QUALIFICATION REPORTS

(1) Title/Number/Revision

Report/2375/G

(2) Title/Number/Revision

aevin A-n~l-trc4o/'ICA

(3)

(4)

Oualification Test

Qualification Exten-

-RIMS EEB831003510

DATE 5/3/83

-RIMS EEB830324501

nA 1WI /1 A /05
- -- - ,,-J.., UA±]S 1/ LU/ 03

Title/Number/Revision Oualification Exten- RIMS EEB830215500

sion Analvsis/3563 DATE 1/10/83

Title/Number/Revision Qualification Exten- RIMS EEB840130501

sion Analvsis/3619/A DATE 12/13/83

(5) Title/Number/Revision

557-1468/A

(6) Title/Number/Revision

Analvsis Renort/ RIMS B71860611101L

DATE 11/2/83

Oualification Extens-RIMS B43 '0913 001

sion LetterNo. C5631 - Model 77J-OO1 valvesDATE 9/6/85
OTHER (ANALYSIS, VENDOR DATA, ETC.)

° Target Rock Test Report No. 4207 (B71 860616 101) (TAB E,
Section E-3).

o OE Calculation WBNOSG4-004 R10 (B45 861017 218) "Main Steam
System (1) NUREG 0588 Category and Operating Times"

o OE Calculation WBNOSG4-008 R14 (B26 900110 206) "Containment
Ventilation System (30) NUREG 0588 Category and Operating Times"

o OE Calculation WBNOSG4-011 R9 (B45 860623 218) "Sampling System
(43) NUREG 0588 Category and Operating Times"

PAGE B-1 R2
WBEP-0136Q -

BINDER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) 1 SHEET 1 OF 26
R 1 R 2

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 8/27/86 AFM p/v"
4/25/89 T#/1879

TARGET ROCK CHECKED WBK DATE 8/27/86 EEMf4r;
8/24/89 1//
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A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

° OE Calculation WBNOSG4-017 R9 (B26 890510 506) "Reactor
Coolant System (68) NUREG 0588 Category and Operating Times"

° DNE Calculation WBNOSG4-045 R1 (B45 860902 219) "Status and
Duty Cycles of 1E Solenoid Valves Located in Potentially
Harsh Environments"

o OE Calculation WBNOSG4-003 R2 (B45 851112 218) "Safety
Evaluation of Superheated Steam in the Valve Vaults caused
by a Main Steam Line Break"

° OE Calculation WBNTSR-051 RO (B26 891129 202) "Reduction of
Beta Dose by Sheet Metal"

o WBNP Environmental Data Drawing 47E235-42 R2 With DCA's
P04104-02-0, -03-0, -05-0

o WBNP Environmental Data Drawing 47E235-44 Rl

* WBNP Environmental Data Drawing 47E235-59 R2 W/DCA-P02351-18-0

o WBNP Environmental Data Drawing 47E235-61 R1

o WBNP Environmental Data Drawing 47E235-76 R3

OE Calculation WBNNAL3-004 RO (B45 860205 235) "Accident Dose
Inside Reactor Building"

o Calculation WBNTSR-022 RO (B26 891106 202) "Flowing Media
Radiation Doses".

DNE Calculation WBN-EEB-MS-TI06-0017 RO (B26 900202 410) "120
VAC Vital Instrument Power Voltage Profile."

° DNE Calculation WBN-EEB-MS-TI11-0004 RO (B26 900202 407) "125V
DC Voltage Analysis."

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

PAGE B-2 R2
WBEP-0136Q
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BINDER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) .1 SEET 2 OF 26

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 9/16/86 A
RT OR DT 9/16/86 E /E8

TARGET'ROCK CHECKED RKW DATE.9/16/86 EM
- ~~~8/24/9f/l

8/24/89 1 (/2�/ 10

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified

Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

7h. Th0 9,/,941-11F7A/ 7Z757Z2e 'r oce A/&7eV7 9
7g t64Z-S $4w &19E97E £D6J/A/$ A/rc ~v7sc'Vr/OA/s

(2) A conduit seal for Target Rock. Valve 1-FSV-30-134 is required.

(3) Deleted by revision 2

(4) Deleted by revision 2

(6) b~1g /-A -?>/4Z5;32,/8/, '§Z I82, i/d- r sr-z W4>yz~

'S

PAGE B-3 R2
WBEP-0136Q

l

GM

fq~ Z-#- 7V IJ-r D oce9 ss Vt/SDSCoD
4EN/-MGcomMENA-TGf V#Z41 A-141S36/3 57-h40 77£-



BINDER NO. WBNEQ-SOL-002 PLANT WBN UNIT(S) 1 SHEET 3 OF 26

BINDER TITLE SOLENOID VALVES - COMPUTED bW DATE 5R_7/9 _ ___

TARGET ROCK CHECKED DATE _

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
O1B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION! COMMENTS

INDICATE OTHER REGULATORY.DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 382-1972 "IEEE Trial Use Guide for Type Test of Class I

Electric Valve Operators for Nuclear Power

Generating Stations"

IEEE 323-1974 "IEEE Standard for Qualifying Class IE Equipment for

Nuclear Power Generating Stations"

IEEE 344-1975 "Guide for Seismic Qualification for Class IE

Electrical Equipment for Nuclear Power Generating

Stations"

PAGGF a

TVA EQP012.55



BINDER NO.WBNEQ-SOL-OO2 PLANT _ _BN_ _ UNIT(S) 1 SHEET 4 OF 26

BINDER TITLE SOLENOID VALVES - COMPUTED t DATE ______,

TARGET ROCK CHECKED k DA T . ---

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

x Test of Similar Items with Supporting Analysis-

- ,Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS Tasriet Rock Report No.-2375 is a t7pe test

for Target Rock Solenoid Onerated valves. All Target Rock valves

listed in this binder are qualified by analysis or comparison to

the test valve in the 2375 reports. All valves lis-ted in TAB A use

the same/similar materials, details-of construction. and design

features as the tested Model 77CC-00-1. TaretRc cetieshi

similarity by their Qualification Extension Analyses Nos. 3543.

3563. and 3619. ell af whii-h ava in TAft D,. -, V1c? =1C~/r77O4

, .- .-

T;. .0

PAG E--54?



BINDER NO.WBNEQ-SOL-OO2 PLANT WBN UNIT(S) 1 SHEET 5 OF -
A,, ~~R ___R _

BINDER TITLE. SOLENOID VALVES - COMPUTED 4-L. DATE. /_ /_ _

TARGET ROCK CHECKED -A4K DATE .-

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (ye-s/no/NA)? No

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

(5) Identify Component-
Unique checksheet
attached:

JUSTIFICATION/COMMENTS

Plant Device

Solenoid Vlv

Target Rock

See TAB A

See TAB F

Qualification
Document

Solenoid Vlv

Target Rock

77CC-OO1

Reference
2375,
Sec. 1.0
2375,
Sec. 1.0
2375,
Sec. 1.0

None.

.

.

-

-

-

.

PAGF t-6
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BINDER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) 1 SHEET 6 OF 26
R 1 R_

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 8/27/86 O _f _

TARGET ROCK CHECKED WBK DATE 8/27/86 61 _ _

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification Rl
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.)
If yes, enter requirement in QMDS, if no, provide justification.

Identify Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Plant
Requirement?

(Yes/No)

None Specified N/A

None Specified NIA

None Specified N/A

Rubber Cement Sealing
Used at Conduit Conn. No

None Soecified N/A
Solenoid Coil must be
Tilted 45° below
Horizontal for
l-PCV-68-334. 340A Yes

None Specified N/A

N/A_

Reference
Test Report

2375
Section 4.1.15

Target Rock
Dwg. 82UU-OO1

JUSTIFICATION/COMMENTS Rubber cement sealing compound was used
during qualification testing to seal the test instrumentation
wires at the conduit connection Durinz the course of the test
this sealing compound shrivelled and pulled away. completelv open-
ing the switch compartment to the borated water spray. Although
the test valve remained operational throughout the test. valves
subject to-borated water spray will be sealed with a qualified
Conax conduit seal in accordance with TVA Environmental Oualifi-

PAGE B-7 R1
PLUSEQ/136.24
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BINDER NO.WBNEQ-SOL-002 PLANT WBN UNIT(S) 1 SHEET 7 OF 26
0 0

BINDER TITLE SOLENOID VALVES -

TARGET ROCK

COMPUTED _ _ DATE /_

CHECKED DAT DATE _ _

G. TEST SEQUENCE

Was the test sequence established to simulate the
accident environment in accordance with IEEE-323
(yes/no/NA)? (note below)

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

Yes/No/NA

Yes

Yes

(74), paragraph 6.3.2

Reference-
2375

Sec. 4.1.1
2375

Sec. 4.1.1

(c) Equipment aged:

Yes

Radiation Yes

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)

expo sure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

Yes

Yes -

2375 App.A
-Sec.j~ 4,,-

2375
Sec237 41.1

237 5,App.A
Semi. 4,.2-

2375, App.A
Seci. 43

2375, Sec.
4.1.9 & App. A
Sec. 4.4

2375 Sec. 4.1.10
i App. A Sec. 4.4

2375 Sec. 4.1.15
&App..

(2) Was the same piece of equipment used throughout the test sequence
described in item (1) above (yes/no/NA)? Yes

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes
(Reference 23975, As. Se ).

JUSTIFICATION/ COMMENTS

PAGE

TVA 19537 (OE-3-86) �:o�oi 2 -�

(1) Test Sequence:

Thermal

Wear

TVA 19537 (OE-3-861 rnP012.55~r



BINDERNO WBNEQ-SOL-002 PLANT WBN UNIT(S) 1 SHEET 8 OF 26

BINDER TITLE SOLENOID VALVES - COMPUTED SAC DATE /a R _ - R

TARGET ROCK CHECKED G DATE _ _ _

-0 7 1. .............../:

R. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference 2375, ApP.A, Sec.4.1 ).

JUSTIFICATION/COMMENTS

(2) Were the following effects considered in the

Aging Effect

aging program:

Yes/No/NA Reference
2375 App. A

Thermal aging Yes Sec.4.1.1
2375

Radiation exposure Yes Sec.4.1.2

Vibration (non-seismic) aging No -
2375 App.

Operational (electrical/mechanical/process) Yes Sec. 4.2
stress aging

JUSTIFICATION/COMMENTS See Item 1 under "Discussion" on sheet 25.

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? No (Reference )-

JUSTIFICATION/COMMENTS See comment on sheet 8A.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference 2375, App.A. Sec.4.1.1).

JUSTIFICATION /COMMENTS

PAGEa .9
TVA 19537 (OE-3-86) kU .L L *

A

TVA 19537 OE-3-86) Lq ru 1. .) -)



BINDER NO; WBNEQ-SOL-002 PLANT WBN UNIT(S) 1 SHEET 8A OF_26
R 1 R-

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 8/27L86 ZV _

TARGET ROCK CHECKED WBK DATE 8/27/86 Edit
F/,24r6 7

COMMENT FOR

Tarzet Rock

H(3):

di ntaddesrnritnefcsi ptRnrt 2375.

However, it is apparent that Target Rock solenoid valves contain

materials in which radiation-induced synergisms, even though mild.

could occur. Silicone rubber (per NUREGICR-2763) and ethylene

propylene rubber (per NUREG/CR-2157) exhibit insignificant dose rate

effects at doses up to 20 Mrad. The worst case 40-year TID for the

valves in this binder is 20 Mrad. Therefore. synergistic effects will

be negligible for normal service aging. Also. potential dose rate and

test sequence synergisms will not impact qualification for accident

conditions as demonstrated by 2375. In the event an accident occurs.

dose rates will be comparable to test conditions. Therefore the test

sequence of thermal aging followed by aging plus accident radiation is

a reasonable simulation of actual plant requirements. Additional

assurance is provided by the severity of the radiation test because

the specimen was exposed to 135 Mrads. whereas a worst case actual

dos~eoKf124 Mrads is required

PAGE B-10 RI
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BINDER NO. WBNEQ-SOL-002 PLANT WBN UNIT(S) 1 SHEET 9 OF 26
R-1 R_

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 8/27/86-a'i;

TARGET ROCK CHECKED WBK DATE 8/27/86 { _

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: 2375. APP. F-IC. Para. 3).

JUSTIFICATION/COMMENTS

(c) Was the basis for thermal aging identified in the
qualification program (yes/no/NA)? -YES
(Reference: 2375. App. F-I. Para. 3)

JUSTIFICATION/COMMENTS -

(d) Was the aging acceleration rate justified and the parameters
of time and temperature identified in the qualification
program (yes/no/NA)? YES
(Reference: 2375. App. A. Sec. 4.1.1) |R1
Parameter Plant Maximum Normal Test Equivalent

Temperature 130'F (worst Case) 3500F 120°F
Time 40 years 792 hours 40 yearsiRl

JUSTIFICATION/COMMENTS See Qualified Life Calculations in
TAB C.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? YES
(Reference: 2375. App. F-I. Para. 3)

JUSTIFICATION/COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters,-are they properly referenced to the source
of the technical data (yes/no/NA)? YES
(Reference: 2375. App. F-IC. Para. 3)

JUSTIFICATION/COMMENTS_

PAGE B-1 I R1
PLUSEQ/ 136.26



I

cycle open once each day for the 33-day duration of the aging

test.

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference 2375, App. F, Sec. 4.2 & 6.5 ).

JUSTIFI CATION/ COMMENTS

(b) Were the-materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? No
(Reference 2375, App. F, Sec. 4.2 & 6.5 and App. C ).

JUSTIFICATION/COMMENTS The entire valve assembly was

irradiated without regard for specific components, thus

demonstrating operability regardless of radiation threshold

values.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference 2375,App.F-I,Para. 2 ).

JUSTIFICATION/ COMMENTS

T 13 O- ru a

. . - .
.

BINDER NO.WBNEQ SOL..02 PLANT WBN UNIT(S) 1 SHEET 10 OF 26

pSOLENOID VALVES - COPUE R4.-..BINDER TITLE SLoDVAES-COMPUTED DATE 3/A VS

TARGET ROCK CHECKED DATE _

H. AGING (Continued)

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? N/A (Reference ).

JUSTIFICATION/ COMMENTS

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? Yes (Reference 2375, App. A, Sec. 4.1.1 ).

JUSTIFICATION/COMMENTS The test valve was de-energized

throughout thermal aging except when it was energized to

TVA 19537 (OE-3-86) rnwru I e . 5D



BINDER NO. WBNEQ-SOL-002 PLANT WBN UNIT(S) 1 SHEET 11 OF 26
-- R 1 R_
BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 8/27/86 agWg_

TARGET ROCK CHECKED WBK DATE 8/27/86 b"y@?

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose
acceptable (Yes/No/NA)? Yes (Reference:
ADD. F-I. Paraeraph 2 & ADD. C

rate
2375.

Plant normal ambient radiation
dose (rd)

Test exposure dose (rd)

Test exposure dose rate (rd/hr)

Test exposure source type
(e.g., Co-60 gamma)

2.0 x 107 rads
(worst -case)

8
1.35 x 10 rads

.45 MRADS/HR - Post-DBE
Not Specified-Pre Aging

Co-60 gamma - Post-DBE
Not Specified-Pre Aging

JUSTIFICATION/ COMMENTS

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program No (Reference:

)

JUSTIFICATION/COMMENTS See item 1 under "Discussion"

on sheet 25.

|R1

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? No
(Reference: )

JUSTIFICATION/COMMENTS See item 1 under "Discussion

on sheet 25.

Qualification program refers to the test report and any supple- RI
mental documentation including TVA analyses in TAB C of the Binder.

PAGE B-13 RI
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BINDER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) 1 SHEET 12 OF 26
R I R_

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 8/27/86 4V> _TG R C- -H- -B-- - 8/7- /8- --- 47'' _Z_

TARGET ROCK - -CHECKED WBK DATE 8/27/86 6'e,"1

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: 2375. App. A. Sec. 4.2.
App. F. Sec. 4.6 and Avp. F-IC. Para. 4

JUSTIFICATION/ COMMENTS

RI

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference: 2375. App. A.
Sec. 4.2 and ARp. F-IC. Para. 4 )

JUSTIFICATION/ COMMENTS

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: 2375. App. F-lB. Para. 3

)

Qualified life (Document in QMDS) 40 years
JUSTIFICATION/COMMENTS Parameters are defined (see Ref.) but
actual life is determimed by qualified life calculations
(see TAB C)

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: 3543. 3563 & 3619

JUSTIFICATION/COMMENTS In Qualification Extension Analysis
Reports 3543. 3563. and 3619 (see TAB D) Taraet Rock recom-
mends replacement of all silicone rubber O-rings and gaskets
every five years, However, our calculations. which are based
on the Target Rock test parameters proiect a longer life.
See TAB C.

IRI
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BINDER NO. WBNEO-SOL-002 PLANI

BINDER TITLE SOLENOID VALVES -

TARGET ROCK

WBN UNIT(S) 1 SHEET 13 OF 26
R 2 R_

COMPUTED RJP DATE 9/0 9/86

CHECKED RKW DATE 9/09/86 a ___

-77/V;

I. MATERIALS ANALYSIS

*Identification of Materials Susceptible
Degradation and Aging (Use Section C of

to Significant Thermal and/or Radiation
Binder for Detailed Materials'Analysis)

Material/Property/Function
Radiation
Threshold Reference

Activation
Energy Reference

Silicone rubber/ 557-1468,
(a) sealing/potting 1.14 Sec. 5.2.13

557-1468,
(b) EPR/O-Ring 0.95 Sec. 5.2.5

557-1468,
(c) * 0.98 Thl. III

557-1468,
(d) c 57- 1.05 Thl. III
(e) "r-. 3s c .. o4- 557- 4483,
JUSTIFICATION/COMMENTS In Test Report 2375 Target Rock defined the most
temperature sensitive material as silicone rubber with an assigned activiation
energy of 0.61 eV. However, Target Rock later had National Technical Systems
erform a materials analysis on a randomly selected solenoid valve to determine the
rameters for the accelerated aging of the materials to a state of degradation

*u ivalent to that-1icurred in normal service. We have listed above, and will use,
- the activation energies founded by NTS in the referenced report for all life

calculations performed for the valves in this binder (see TAB C).

* ' 7o Tcr7-ffr/OA,/ g s z-,s7V /s ,,,'f£- AIr/OV A
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BINDER NO. WBNEQ-SOL-002 PLANT WBN UNIT(S) 1 SHEET 14 OF 26

BINDER TITLE SOLENOID VALVES - COMPUTED DATE R __M R

TARGET ROCK CHECKED WX.L DATE _ ____

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
.not met (yes/no/NA)? Yes (Reference 2375, App. G, p. 18--).

Identify Acceptance Criteria: Valve must operate at minimum 60 Vac

and maximum 144 Vac. Allowable seat leakage must not exceed 0.14cc/

12 min. Position indicators, when applicable, must satisfactorily

indicate when valve is cycled.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference 2375, App. G

Identify baseline and functional testing: See (1) above

JUSTIFI CATION/ COMMENTS

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)?. Yes
(Reference 2375,App.A,Sec. 4.4 ).

JUSTIFICATION/COMMENTS The valve was connected to high pressure lines

and cycled under pressure throughout the DBE, thermal aging, and

cyclic aging exposure.

PAGLE iJ 6
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BINDER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) 1 SHEET 15 OF 26
R 1 R 2

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 8/27/86 AFM dow
8/21/89 A/2/E

TARGET ROCK CHECKED WBK DATE 8/27/86 EEM
8/24/89 /Lo

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference: 2375.
ADD. B

JUSTIFICATION/COMMENTS Voltage was varied from 60-144 Vac.

Valve was under process pressure 6f 2485 psix.

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter

Voltage

Load

Frequency

Accuracy

Plant Normal Conditions

125 Vdc - 120 Vac

See comments

60 Hz for AC

NA

Reference
Dwgs. 45N600-1-3

45N600-30-10
45W600-68-1
45N600-43-4

Vendor Drawings
TAB I

Other(s)

JUSTIFICATION/COMMENTS

Voltage

125
125
120
120
125
120.

Load (Amps)

VDC
VDC
VAC
VAC
VDC
VAC

PAGE B-17 R2
WBEP-0136Q
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82KK-OOl
82KK-002
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BIN.DER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) 1 SHEET 16 OF 26
R 1 R 2

BINDER-TITLE SOLENOID VALVES - COMPUTED RJP DATE 8/27/86 AFM
8/24/89 7//4/5C

TARGET ROCK CHECKED WBK DATE 8/27/86 EEM
8/24/89 7/I /')

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONnDITIONS

(b) Parameter

Voltage

Load

Frequency

Accuracy

Specific Accident Conditions
p4-37 kX ,s-1i.
93Z.- MC /VI/4/

See J (5)(a)

60 Hz for AC

NA

Reference

5g6 4Mk-AW77

Other(s)

JUSTIFICATION/COMMENTS DUE Calculation WBN-EEB-MS-TI06-0017
(AC Voltage) and WBN-EEB-MS-TIl1-pOO4 (DC Voltase).

(c) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Demonstrated Conditions

60-144 VAC _6§YR C 1elhkWTN-3)

365 mA @ 120 VAC

60 Hz

NA

NA

JUSTIFICATION/COMMENTS The tested valve successfully com-
oleted pre-DBE and post-DBE simulation functional testing at
voltages-ranging from 60 VAC minimum to 144 VAr m-.w4 -

--------- *-- -14c vYaLLY-ywas-cvcjeausing 120 VAC only. 's?*$ 7h 7S7-r5 AJ07D;#V~/W'
V,*7 77.- 4'= WILZ4 a4Q,7E- ZWA'4'li'O:V CavO/r'e77,VNS

,FEso - eZ (n5ee ocv / 7,x-7l ./)-

1.
PAGE B-18 R2
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BINDER NO. WBNEQ-SOL-002 PLANT WBN UNIT(S) 1 SHEET 17 OF-26
R 1 R_

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 9/9/86 l _

TARGET ROCK CHECKED RKW DATE 9/9/86 16 ___

6/.2 -wI

K. REQUIRED OPERATING ENVIRONMENT (Worst Case for All Environmental Rl
Areas) I

Reference Environmental Drawing No. 47E235-61. 47E235-44. 47E235-76 Rl
47E235-42 I

(1) Normal Max

(a) Temperature (*F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:
orocess interface.

(2) Abnormal Max

I 130°F (a) Temperature (0 F) 1400 F

14.4 psia (b) Pressure (psig) 14.4 psia

80% (c) Humidity (%) 100%

2 x 107 rads; Rl
40 r TID (d) Radiation (rd) N/A I

See TAB C for addressing of angronriatp

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Will occur less than 1% of plant life and could
exist for up to 8 hours per excursion.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 3270F Accident type LOCA/HELB

(b) Pressure (psig) 25.6 2sia Accident type LOCA/HELB

(c) Humidity (%) 100% Accident type LOCA/HELB

7.4 x 107 rads
(beta)*

3.3 x 107 rads
(d) Radiation (rd) (gamma)* - Accident type LOCA

2000ppm Boron
(e) Spray Type pH 8.3 Accident type LOCA/HELB

* See comments on Sheet 19A.

PAGE B-19 RI
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BINDER NO. WBNEQ-SOL-002 PLANT WBN UNIT(S) I SHEET 18 OF 26
R I R

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 9/16/89 W _

TARGET ROCK CHECKED RKW DATE 9/16/8-9 ____

Pi/; -/,-'

K. REOUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): The duration of the containment spray is 30

days. Containment spray flow rate is equal to 9500 gal/min

or 0.92 gpm per square foot of containment cross section.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? Yes (Reference: See
Sec. P2 "Discussion"

(7) Subject to submergence (Yes/No/NA)? No (Reference: TVA
Envi-ronmen tal w -7E235-4 2 I. IR1

Identify initiation time and duration of submergence: See

Justification Comments on Sheet 19.

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: TAB B. Section L (1)

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

See TAB B. Section L()

Rl

(9) Special environmental calculations (temp., rad., etc.)

TY~e RIMS No.

See TAB B. Section A for a listing of calculations used in

this binder.

PAGE B-20 R1
PLUSEQ/136.32

I



BINDER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) 1 SHEET 19 OF 26

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 9/9/86 AFM
8/24/89 ./Z3

TARGET ROCK CHECKED RKW DATE 9/9/86 EEM___
> 8J~~24/8g l~l

T. qTTmMApv rnMPA&PTSON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst case maximum Darameters:

Parameter

Operating Time

Temperature (IF)

Pressure (psig)

Relative Humidity (%)

**Chemical Spray

**Radiation (rd)

Specified

100 days

327`F
25.6 psia

(11.2 ysig)

100%
2000 ppm

Boron (H2B03)
vH 8.3
1.24x108 rads
(beta/Ramma)

Demonstrated

14 days

3850 F

66 vsia

100%
6200 ppm

Boron (H3B03)
pH 8.6-10.0
1.35x108 rads

gamma

Reference
2375,App. A
Sec. 4.4.6
2375,App. A
Sec. 4.4.2
2375,App. A
Sec. 4.4.2
2375,App. A
Sec. 4.4.2

2375,App. A
Sec. 4.4.2

2375.ADD. C

Submergence NA NA

*Includes spray concentration, flowrate, density, duration and pH.
**Enter 40-year integrated normal dose plus integrated accident dose

and specify type. See comments on Sheet 19A.

(2) Comparison of worst case profiles and marzin assessment:

Parameter
Temperature
Pressure
Relative Humidity

Chemical Spray
Submergence

Test Profile
Envelopes Specified

(Yes/No/NA)
YES
YES
YES

YES
NA

Reference
See (1) above
See (1) above
See (1) above
See Sec.
Paae 3

JUSTIFICATION/COMMENTS ***Equipment located inside containment inside
the crane wall below elevation 722 (surge level) could become sub-
merged following an accident. Outside the crane wall, the steady
state flood level is 717.7'. None of the valves inside containment
are located below these levels. All valves in the Auxiliary
Building and south valve room are located above the max. flood
levels f- 713'3"- in the auxiliary Bldg (Rm A28) and 731.5'
for significant wetting in the south valve room. Therefore,
no valves in this binder are subject to submergence.

PAGE B-21 R2
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BINDER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) 1 SHEET 19A OF 26
R 1 R 2

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 8/27/86 AFM 4I4'
8/24/89 5/i7'9/

TARGET ROCK CHECKED WBK DATE 8/27/86 EEM d
A/74/Rs / -ltozr

COMMENTS FOR SECTION L(l) (RADIATION):

The worst-case total radiation dose is in the reactor building lower
compartment. The 100-day accident dose given by WBN Environmental
Data Drawing 47E235-42 is 4.7 x 108 rads BETA and 4 x 107 rads GAMMA.
The 40 year dose is 2.0 x 107 rads. All of the solenoid valves in
this binder that are located in the lower compartment are in a fan
room, or an accumulator room, except the System 68 valves which are
located above the pressurizer at elevation 780,'. The 100-day accident
GAMMA dose for the accumulator and fan rooms is 1 x 107 rads given
by drawing 47E235-42. OE Calculation WBNNAL3-004 recommends an
accident dose of 4.0 x 107 for equipment next to the sump water level
(Elev. 722') and 3.3 x 107 rads for equipment further above it. Since
the System 68 valves are located at Elev. 780', the accident radiation
dose for these valves is 3.3 x 107 rads. Therefore, the worst-case
radiation dose for the solenoid valves in this binder is 4.7 x 108
rads BETA and 3.3 x 107 rads GAMMA for the 100-day accident dose and
2.0 x 107 rads GAMMA for the 40 year dose.

Post-DBA BETA Radiation must be addressed for all equipment located
inside containment which is required for LOCA mitigation. The valves
listed in TAB C, Section C-1 (I) & (II) are within that scope. All
non-metallic parts of these solenoid valves are contained in a .048"
thick (18ga) 300-series stainless steel metal enclosure. OE
Calculation WBNTSR-051 "Reduction of Beta Dose by Sheet Steel,
page 3, shows the beta reduction factor for 18-gauge steel is equal
to .158. This reduces the total 100-day BETA dose to the valve
internal parts to (4.7 x 108) x (1.58 x 10-1) = 7.4 x 107 rads BETA.

VALVES LOCATED IN A FAN ROOM OR ACCUMULATOR ROOM

The total combined 100-day BETA and GAMMA accident radiation dose for
the non-metallic parts, of these solenoid valves is
(7.4 x 107 BETA) + (1.0 x 107 GAMMA) = 8.4 x 107 rads. The combined
100-day accident radiation plus the 40-year dose (2 x 107 rads) equal
a total radiation dose of 1.04 x 108 rads (BETA/GAMMA). The Target
Rock valves contained in this binder are qualified to 1.35 x 108 rads,
which envelops the requirement with margin.

I
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BINDER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) 1 SHEET 19B OF 26
R 2 R_

BINDER TITLE SOLENOID VALVES - COMPUTED /R1 AFM DATE 8/24/89 _

TARGET ROCK CHECKED /R1:EEMWDATE 8/24/89 g -

SYSTEM 68 VALVES LOCATED ABOVE PRESSURIZER

The total combined 100-day BETA and GAMMA accident '

the non-metallic parts of these solenoid valves is
7.4 x 107 rads BETA + 3.3 x 107 rads GAMMA = 1.07 :j l-7 1 Ld".
(BETA/GAMMA). The 40-year TID (2.0 x 107) + 100-d. 7' g Jaf
(1.07 x 108) + 10% margin (1.07 x 107) = 1.38 x loi frd / X 4f4
above the qualified value of 1.35 x 108 rads. In a C,10 1cjb
radiation requirement to the qualification level, t ,V4 / Wt'
be reduced. The qualified dose (1.35 x 108) - 10o% ; 47 4V$

- accident dose (1.07 x 108) = 1.73x 107 rads. Th)
TID cannot.be greater than 1.73 x 107 rads. Forty --- i ratlo4 (1.73x107 4-2.0x107) = 34.6 years. Therefore, all non-metallic

p P'materials in the System 68 valves must be replaced every 34.6 years
to meet the radiation requirements (See TAB G). The total radiation
dose will be (1.73 x 107) + (1.07 x 108) = 1.24 x 108 rads.

POST ACCIDENT AIR SAMPLING VALVES

Sampling valves 1-FSV-43-287, 288, 307, 318, 319, and 325 have discs made from
organic compounds and, therefore, are subject to the effects of radiation from
the containment atmosphere. Calculation WBNTSR-022 gives the 100 day accident
dose from all sources as 6.62 x 106. The 40-year dose for any of these
valves is 2 x 107 rad TID. The combined total dose is 2.662 x 107 rads.-
The Target Rock valves contained in this binder are qualified to 1.35 x 108
rads, which envelopes the requirement with margin. /9 Is'5 /-A5V'-43'-Z 7
a& 307, 3/s9, * 3Z5 , AndMa-47ns VN 7A, a- -*VV-Z15W

(/Iqv 313 "ee / iw AC 9 77>
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BINDER NO. WBNEO-SOL-002 PLANT WBN UNIT(S) 1 SHEET 20 OF 26
R 1 R_

BINDER TITLE SOLENOID VALVES - COMPUTED RJP DATE 9/9/86 agE ___

TARGET ROCK CHECKED RKW DATE 9/9/86 ee'"
, /)/ 87'"

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins Per IEEE-323(74)

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: ±10% of rated value

Frequency: ±5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: +10% added to acceleration

JUSTIFICATION/COMMENTS See TAB C. Sectic

Droves the 14-day test envepinn the 100-d

Margin
Applied

+58°F

+54.8 psig

+10%

See Below

Later

N/A

Yes/No/NA

Yes

Yes

Yes

No

Rl
N/A

Yes

2375, App A
Sec. 4.3.2 Yes

ons C-1 and C-2. which

Inv n - rint

requirements. Voltage variations were applied during testing

ranging from 60V ac minimum to 144V ac maximum.
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BINDER NO. BNEQ-SOL-002 PLANT ABN UNIT(S) 1 SHEET 21 OF 26

R _R

BINDER TITLE SOLENOID VALVE - COMPUTED DATE 4L?24k
TARGET-ROCK O~I'TARGET- ROCK CHECKED DATE. X

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference See TAB A

JUSTIFICATION/COMMENTS Functions are varied. All are listed

in TAB A.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference 2375.Sec. 2.0 & App. A, 5.3 ).

JUSTIFICATION / COMMENTS

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference 2375. Sec. 2.0 & App. A. 5.3 ).

JUSTIFICATION/COMMENTS

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference 2375, Sec. 2.0 & App. A. 4.4 ).

JUSTIFICATION/COMMENTS See TAB C. Sections C-1 and C-2. "Post-

Accident Life"

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Yes
(Reference 2 375.Sec.2.0/4.1.10 ).

JUSTIFICATION/COMMENTS The test anomaly addressed in Sec. 4.1.10
relative to relay contacts, applies only to the model 77J-001
valves in this binder, since they are the only valves herein
having relays. The relays failed to make contact due to surface
corrosion but functioned properly after they were polished.
Target Rock did not address the cause of the relay contact corrosion.I However, after reviewing the test report it is reasonable to deduce
that moisture entered the test valve during accident simulation
via an unsealed conduit entry to cause the damage. The model 77J-
001 valves in this binder, which are subject to moisture
intrusion, are equipped with Conax conduit seals to prevent such

TVA 19537 (OE-3-

intrusion, and therefore, prevent the aforementioned anomaly.

86) OAAE ELIFU1Z.,7r



BINDER NO. WBNEQ-SOL-002 PLANT WBN UNIT(S) 1 SHEET 22 OF 26

A A It , . } R - R
BINDER TITLE SOLENOID VALVES -

TARGET ROCK

COMPUTED KEM . DATE _____7_/___

CHECKED J0i DATE _

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS See QMDS

TVA EQP012.55



BINDER NO. WBNEQ-SOL-002

BINDER TITLE SOLENOID VAI

TARGET ROCK

PLANT WBN UNIT(S) 1 SHEET 23 OF 26
IV S - - . -,..R

- COMPUTED , DATE :/?1/f R_

CHECKED ad DATE _

0. SUMMARY OF REVIEW
Yes/No/NA

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
-together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes

N/A

Yes

N/A

N/A

N/A

N/A

Yes

Yes

Yes

Yes

N/A

Yes

PAGE -S 26
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BINDER NO.RN.EQ-SOL-OO2 PLANT WBN UNIT(S) 1 SHEET 24 OF 26
:- --R . R _ _ _

BINDER TITLE SOLENOID VALVES - COMPUTED a DATE ___________

TARGET ROCK CHECKED 4rk< DATE X

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

Qualified life or replacement schedule established?

Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

Criteria regarding test sequence satisfied?

Criteria regarding spray satisfied?

Ca) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration. and pH used in tests meet or exceed
those to be used for the plant?

Criteria regarding submergence satisfied?

Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

Criteria regarding operability status/mode satisfied?

Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

I PAGEA-' 7
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BINDER NO.WBNEQ-SOL-OO2 PLANT WBN UNIT(S) 1 SHEET 25 OF 26

,7,1 R 21 R
BINDER TITLE SOLENOID VALVES - COMPUTED JC DATE h e_

TARGET ROCK CHECKED ark DATE __ X_=

O. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance
criteria for equipment performea?

(b) Was an initial base line test done to establish
required performance characteristics?

(c) Has the test/analysis demonstrated that performance
perf ormance specif ications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function-time)
satisfied?

(a) Is the minimum specified operating time at least
1 hour?

(b) If exception to the 1-hour minimum operating time
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identified?

P. DISCUSSION

I.Mon-seismic vibration agjng (gec. H.(6)). Non-seismic v

Yes/No/NA

Yes

Yes

Yes

Yes

__Yes

Yes

Yes

r*ti 4 A"n

a*ngwas not Derformed -as reaired by IEEE 123-1974. This desna noit

af f ct -the aqualif ication of the- t~edo~rjstalled valves for the

fn1i1 nW4,"vs

- W n l i . r a.

v ___ - - - -
-

- - . - - - - - - -

- - - - - - - - - - - - - - - - ---- - - __ -



BINDER NO.WBNEQ-SOL-002 PLANT WBN UNIT(S) 1 SHEET 26 OF 26
R -_ R ~

BINDER TITLE SOLENOID VALVES - COMPUTED LE DATE R _-_R7

TARGET ROCK CHECKED DATE 4

P. DISCUSSION (Continued)

(A)There were no test anomalies associated with the seismic ~port Lon

of the-u 'iaifcton testing.

solenoid valves. Other-solenod ale includ~ngsome T etRoc

models, have been subjected to this type testing with no disCre~--

-pcies -no

( )2Zrj-pdicjmaintenance-and surveillance activities will detect anv

problems which would result fjrom the effects of non-seismic vibration

2a Msnr ------- - - - - - -

The valves,3Leauiri_ roteat-i-onfrommoisture or liauid intrusion

ha a Ca ndui sels installed and are identified in Section

1 of 'the OMDS. which is located in TAR G of th- hinr

3 Cbezical Spra-ySec. L (1)& &(21)

The containment spray low ria&-q :s equal to 9500~ igg/mini or 0,92 gpm

r uare'foot of containment cr osetn hm 1-spray

concentration is 2 000ppm boron witlh HR of 8.35, Th e TaetRc
-- o a rtRc

test !valve--a~ subjected to a spray solution of 62O~ 0 bo on and

5QPpm hydrazn iha~ f86-10.0. The sprav rate ws01 D

pe~~r square--oot of projegted area of the test valve. Tets

sol tion is more corizosive than the containment spra * T grgfe

all valves listed in t1is inefall w hin theqijfcto-stinde b- -h theutstvave

-- Lca-io

padebytets-valve

PAGEB-g-9

---------

---- - --

II .

TVA 19537 (OE-3-86) EQP012 .55



PRIan DATE' 09/29/90
ABAR N U C LE ARi PL LANT

14ATAT5B A - QI MENi IDENTIFICATION 
M4ATRIX

TAB A 
1 

EQfiD

---- LCATON------ a.I kUM_~ji Efta&D D2

01 B
729' A-l

,IBI.IPV ... 0 1-0 6A -A -p SV -.0 01oi oo6A -

-SGI MAIN51K -o0D6PR REL-F CONT VLV PILOT X206-381 3RF

HB--0 01  
-A CNTLPSV -001-006B -A

MAIN1PS STAM IIDR PMR RELIEF CTLVV 
X0 . 8 3F

MBW1,_PSV -T1oo S

SG2 M4AIN SIM4 H DR PRESS

-B SV - 0 0 1-ool3A -B

RLF CNTL VLVX2 3 1-R

MBN~...PV HD PR B 1 PSV -0 0 1 OoI3B -

BN-1-PSV OOR PRESS RLF CNTL VL

S02 MAIN STEAM4H

00-oz~, -A I-pLSVV XOiO22 06.. 3 81-3RF

BN-V-PSV - 0 OOHDRPRESS RLF CNTL VL

53 M4AIN STM RR

80KJ5-629 A

729' A01
8OKJ3-827551

729' A02

BOKJ3-827 551

729' A02

BOKJ3-827
5 5 1

BINDER NOt. BNEQ.SOL -00

MAISUFAcTURE ' 2

MS/ pS S O F A C ILDRTtIO

Em/VEC 
VN 1 ANRTA

1ooD
100D

A lOOD
B looD

B iooD
B 100D

A L0OD
B 100D

B IOOD
B 100D

MUST NOT FAIL 
DURATIDI' Of EC

ESENT IN A MANNER TOHREET

FM/V EACH EVENT IN AH MAN FNERTIAT

MIOULD PREVENTL THPA FUCIO

OF ITS ASSOCLII 
1 CE

F4/V M4UST ENERGIZE 
To ASSURE

SECODARYSIDE PORV 
CLOSURE. 5

MS MUSTNOT FAIL DURATION OFE

EVENT IN A MANR4OPRVN

PAM FUNGI OF ASSOC LIMIT SHS.

MSV pV MUST NOT FAIL DURATION OF

FMS/V EAHEETI 
A MANNER THAT

MOLDPEVNTTE 
A FUNCTION

OF ITS AS SOCLIISMClE.

RETO SSR

PREPARER/DATE eL6M

CHECKED/DATE )

R 5-

WR*

I-W-11,111iI-c-



PRINT DATE& 09/29/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. i
MANUFACTURER
PAGE 2 OF

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMIITH ELEV(1) RMIRAD LAI

MODEL NUMBER CONTRACT (2)
SAFETY FUNCTION

WBN-1-PSV -001-0024B -A 1-PSV -001-0024B -A
SG3 MAIN STEAM HDR PRESS RLF CNTL VLV X206-381-3RF

WBN-1-PSV -001-0031A -B 1-PSV -001-0031A -B
SG4 MAIN STM HDR PRESS RLF CNTL VLV X206-381-3RF

WBN-1-PSV -001-0031B -B 1-PSV -001-0031B -B
SG4 MAIN STEAM HDR PRESS RLF CITL VLV X206-381-3RF

I-BN-1-FSV -001-0147
SO LOOP 1 WARMING VALVE

WBN-1-FSV -001-0148
SG LOOP 2 WARMING VALVE

-A 1-FSV -001-0147 -A
X206-381-6RVF

-B 1-FSV -001-0148 -B
X206-381-6RVF

729' A02
8OKJ3-827551

729' A01
80KJ3-827551

729' A01
80KJ3-827551

729' A01
84PK4-343461

729' A02
84PK4-343461

A 100D
B 100D

B 100D
B 100D

A 100D
B 100D

A/B 5MN/100D
B 100D

A/B 5MN/100D
B 100D

FW/V MUST ENERGIZE TO ASSURE
MS/V SECONDARY SIDE PORV CLOSURE.

MUST NOT FAIL DURATION OF EACH'
EVENT IN A MANNER TO PREVENT
PAM FUIJCT OF ASSOC'LIMIT SIJS..

MS/V PSV MUST NOT FAIL DURATION OF
FW/V EACH EVENT IN A MANNER THAT

WOULD PREVENT THE PAM FUNCTION
OF ITS ASSOC LIMIT SWITCHES.

FW/V MUST ENERGIZED TO ASSURE
MS/V SECONDARY SIDE PORV CLOSURE.

MUST NOT FAIL DURATION OF EACH
EVENT IN A MANNER TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

FW/V MUST DEENERGIZE TO CLOSE ASSOC
MS/V FCV AND REMAIN CLOSED TO

PREVENT REOPENING. MUST NOT
FAIL IN A MANNER TO PREVENT
PAM FUNCT OF ASSOC LIMIT SlIS.

FW/V MUST DEENERGIZE TO CLOSE ASSOC
MS/V FCV AND REMAIN CLOSED TO

PREVENT REOPENING. MUST NOT
FAIL IN A MANNER TO PREVENT
PAM FUNCT OF ASSOC LIM1IT SWS.

PAGE 1-z R-5

R 4'/
ightPREPARER/DATE 6.:lq

CHECKED/DATE IL4! A1

I

I )

WBNEQ-SOL
* ASCO
25

-003

R

-j1ho1

R

# - ., -

OPER TIME EVENT



W A T T S B A R I
TAB A - EQUIPMENT

L E A R P L A N T
IFICATION MATRIX

BINDER NO. a WBNEQ-SOL-o<
MANUFACTURER * ASCO
PAGE 3 OF 25 1

EDFSC UMIETI
UNIT DEVICE ID MO.-

MODL NUMl

-------- LOCATION--------
AZMITH ELEV(1) RM/RAD CAT
BER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-FSV -001-0149 -A
SG LOOP 3 WARMING VALVE

i WBN-1-FSV -001-0150 -B
SG LOOP 4 WARMING VALVE

1-FSV -001-0149 -A
X206-381-6RVF

1-FSV -001-0150 -B
X206-381-6RVF

729' A02
84PK4-343461

729' A01
84PK4-343461

A/B 5MN/1OOD
B 100D

A/B 5MN/100D
B 100D

FW/V MUST DEENERGIZE TO CLOSE ASSOC
MS/V FCV AND REMAIN CLOSED TO

PREVENT REOPENING. MUST NOT
FAIL IN A MANNER TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

FW/V MUST DEENERGIZE TO CLOSE ASSOC
MS/V FCV AND REMAIN CLOSED TO

PREVENT REOPENING. MUST NOT
FAIL IN A MANNER TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

/ WBN-;- SV -003-0172 -A
SG3 LEVEL CONTROL SOL VLV

H WBN-1-LSV -003-0173 -B
SG2 LEVEL CONTROL SOL VLV

1-LSV -003-0172 -A
206-381-3RVU

1-LSV -003-0173I -B
206-381-3RVU

737' A05
80KJ3-827551

.737' A05
80KJ3-827551

A/B
B
B
B
B

A/B
B
B
B
B

5MN/100D
1 MO
1 M10
1 MO
1 MO

5MN/100D
1 MO
1 MO
1 FlO
1 MO

LOCA
AF
RH/A
CV/A
AB

L OCA
AF
RH/A
CV/A
AB

LOCAs MUST DEENERGZ AND REMAIN
TO PREVENT ASSOC LCV CLOSING.
ALL OTHER EVENTSa MUST NOT
FAIL IN MANNER TO PREVENT PAM
FUNCTION OF ASSOC LIMIT SWS.

LOCAs MUST DEENERGZ AND REMAIN
TO PREVENT ASSOC LCV CLOSING.
ALL OTHER EVENTSt MUST NOT
FAIL IN MANNER TO PREVENT PAM
FUNCTION OF ASSOC LIMIT SWS.

/ WBN-1-LSV -003-0174 -B 1-LSV -003-0174 -B
TDAFWP STM GEN 1 LEVEL SOL VALVE 206-381

729' A01 B 100D
A/B 5MN/100D

MS/V MS/Vs MUST NOT FAIL IN MANNER
FW/V THAT WOULD PREVENT PAM FUNCT

OF ASSOC LIMIT SWS. FW/Va MUST
DEENERGIZE AND REMAIN SO ASSOC
LCV WILL MODULATE.

R_ R__

PREPARER/DATE 46 41 W1 1/8
CHECKED/DATE 13,Atv C $ 4// g6

PAGE.H 2/

08/15/90 ) '

R4



BINDER NO. * WBNEQ-SOL-00'
MANUFACTURER * ASCO
PAGE 4 OF 25 4

W A T T S B A R N E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION--------
UNIT DEVICE ID NO. AZMITH COLNTAl RMRAR CAi

_____ MODEL NUMBER CONTRACT -- (2)EQIS NUMBER
nRMRTDTTfl

SAFETY FUNCTION

i1BN-1-LSV -003-0175 -A 1-LSV -003-0175 -A
TDAFWP STM GEN 4 LEVEL SOL VALVE 206-381-3RVU

/WBN-1-FSV -003-0185 -B 1-FSV -003-0185 -B
SG1 MAIN FW CHECK VALVE BYPASS 206-381-2F

M WBN-1-FSV -003-0186 -A 1-FSV
SG2 MAIN FW CHECK VALVE BYPASS

-003-0186 -A
206-381-2F

7 MWBN-1-FSV -003-0187 -B 1-FSV -003-0187 -B
S03 MAIN FW CHECK VALVE BYPASS 206-381-2F

WBN-1-FSV -003-0188 -A 1-FSV -003-0188 -A
S04 MAIN FW CHECK VALVE BYPASS 206-381

729' AO1
80KJ3-827551

729' AO1
78K3-822950

729' A02
78K3-822950

729' A02
78K3-822950

729' AO1

PREPARER/DATE

B lOOD
A/B 5MN/100D

A/B (3)/100D
A/B 5MN/100D

A/B (3)/100D
A/B 5MN/100D

A/B (3)/100D
A/B 5MN/100D

MS/V MS/Va MUST NOT FAIL IN MANNER
FM/V THAT WOULD PREVENT PAM FUNCT

OF ASSOC LIMIT SWS. FM/Vt MUST
DEENERGIZE AND REMAIN SO ASSOC
LCV WILL MODULATE.

MS/V VLVS ARE ISOLATED ON A
FW/V ISOLATION SIGNAL. VLVS

DEENERGIZE TO VENT OPR
MS/V EVENT.

MS/V VLVS ARE ISOLATED ON A
FW/V ISOLATION SIGNAL. VLVS

DEENERGIZE TO VENT OPR
MS/V EVENT.

MS/V VLVS ARE ISOLATED ON A
FWM/V ISOLATION SIGNAL. VLVS

DEENERGIZE.TO VENT OPR
MS/V EVENT.

A/B (3)/100D MS/V V
A/B 5MN/100D FW/V I

D
H

6:LA/l

LVS ARE ISOLATED ON A
SOLATION SIGNAL. VLVS
DEENERGIZE TO VENT OPR
IS/V EVENT.

R _ R R

- 1z&69 - -

FW
MUST
FOR

FW
MUST
FOR

FW
MUST
FOR

FW
MUST
FOR

CHECKED/DATE

PAGE P/

08/15/90
V

OPER TIME EVENT



BINDER NO. * WBNEQ-SOL-Oo
MANUFACTURER i ASCO
PAGE 5 OF 25 4�.cl

-------- LOCATION--------
UNIT DEVICE ID NO. AZMIT1 EVAI RCOTAAT (2)

MODEL NUMBER -- CONTRACT (2)

729'WBN-1-FSV -003-0236A -A 1-FSV -003-0236A -A
UPPER TAP MAIN FW SG1 ISLN VALVE 206-381

729'* WBN-1-FSV -003-0236B -B 1-FSV -003-0236B -B
UPPER TAP MAIN FW SG1 ISLN VALVE 206-381

AO1

AO1

A/B (3)/100D MS/V
A/B 5MN/1OOD FW/V

A/B (3)/100D MS/V
A/B 5MN/1OOD FW/V

SAFETY FUNCTION

VLVS MUST CLOSE ON FW ISLN
SIGNALTHESE VLVS ALSO PERFORM
CONTAINMENT ISLN FUNCTION.
VLVS MUST DEENERGIZE FOR MS/V
EVENT.

VLVS MUST CLOSE ON FW ISLN
SIGNALTHESE VLVS ALSO PERFORM
CONTAINMENT ISLN FUNCTION.
VLVS MUST DEENERGIZE FOR MS/V
EVENT.

'"WBN-1-FSV -003-0239A -A 1-FSV -003-0239A -A
UPPER TAP MAIN FW S02 ISLN VALVE 206-381-2F

'/WBN-1-FSV -003-0239B -B 1-FSV -005-0239B -B
UPPER TAP MAIN FW SG2 ISLN VALVE 206-381

-WBN-1-FSV -003-0242A -A 1-FSV -003-0242A -A
UPPER TAP MAIN FM SO3 ISLN VALVE 206-381

729' A02
78K3-822950

729'

729'

A/B (3)/100D
A/B 5MN/1OOD

A02 A/B (3)/100D
A/B 5MN/1OOD

A02 A/B (3)/100D
A/B 5MN/1OOD

MS/V VLVS MUST CLOSE ON FW ISLN
FW/V SIGNALTHESE VLVS ALSO PERFORM

CONTAINMENT ISLN FUNCTION.
VLVS MUST DEENERGIZE FOR
MS/V EVENT.

MS/V VLVS MUST CLOSE ON FW ISLN
FW/V SIGNALTHESE VLVS ALSO PERFORM

CONTAINMENT IStN FUNCTION.
VLVS MUST DEENERGIZE FOR MS/V
EVENT.

MS/V VLVS MUST CLOSE ON FW ISLN
FW/V SIGNALTHESE VLVS ALSO PERFORM

CONTAINMENT ISLN FUNCTION.
VLVS MUST DEENERGIZE FOR MS/VEVENT.

R_ R-

PREPARER/DATE 66Age• c'
CHECKED/DATE .-06Z5r 81/62/Y46

PAGE P

08/15/90

EQS UMB EDFCRPTION

)
W A T T S B A R N'WL E A R P L A N T

TAB A - EQUIPMENT IDENTIFICATION MATRIX

0



P.
W A T T S B A R N

TAB A - EQUIPMENT I

EQIS NUMBER
DESCRIPTION

W E A R P L A N T
ITIFICATION MATRIX

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1 RM/RAD CAT

1ODEL NUMBER CONTRACT (2)

BINDER NO. a WBNEQ-SOL-oo
MANUFACTURER * ASCO
PAGE 6 OF 25 1

SAFETY FUNCTION

YWBN-1-FSV -003-0242B
UPPER TAP MAIN FH S03

-B 1-FSV -003-0242B -B
ISLN VALVE 206-381-2F

HWBN-1-FSV -003-0245A -A 1-FSV -003-0245A -A
UPPER TAP MAIN FW SG4 ISLN VALVE 206-381

/WBN-1-FSV -003-0245B -B 1-FSV -003-0245B -B
UPPER TAP MAIN FW SG4 ISLN VALVE 206-381-2F

729' A02
78K3-822950

729' AO1

729' AO1
78K3-822950

A/B (3)/10OD
A/B 5MN/1OOD

A/B (3)/100D
A/B 5MN/100D

A/B (3)/100D
A/B 5MN/1OOD

MS/V VLVS MUST CLOSE ON F1W ISLN
FW/V SIGNALTHESE VLVS ALSO PERFORM

CONTAINMENT ISLN FUNCTION.
VLVS MUST DEENERGIZE FOR
MS/V EVENT.

MS/V VLVS MUST CLOSE ON FW ISLN
FW/V SIGNALTHESE VLVS ALSO PERFORM

CONTAINMENT ISLN FUNCTI6N.
VLVS MUST DEENERGIZE FOR MS/V
EVENT.

MS/V VLVS MUST CLOSE ON FW ISLN
FW/V SIGNAL.THESE VLVS ALSO PERFORM

CONTAINMENT ISLN FUNCTION.
VLVS MUST DEENERGIZE FOR
MS/V EVENT.

V/WBN-1-FSV -030-0002 -A 1-FSV -030-0002 -A
PURGE AIR SUP FAN A ISLN VALVE 206-381-3RF

`WBN-1-FSV -030-0005 -A 1-FSV -030-0005 -A
PURGE AIR SUP FAN B ISLN VALVE 206-381-3RF

737' . A05
84K6-835731

737' A05
84K6-835731

A/B 5MN/100D L DAMPERS ARE ACTIVATED BY A
CNTMT VENT .ISLN SIGNAL AND
REQUIRED TO CLOSE AND REMAIN
CLOSED FOR THE DURATION OF
THE EVENT.

A/B 5MN/1OOD L DAMPERS ARE ACTIVATED BY A
CNTMT VENT ISLN SIGNAL AND
REQUIRED TO CLOSE AND REMAIN
CLOSED FOR THE DURATION OF
THE EVENT.

R_ R-

PREPARER/DATE if6 I /•l//"g('
CHECKED/DATE g2 d 8/ S?/4

I PAGE Zm-yIw

08/15/90 J

OPER TIME EVENT



a 08/15/90
BINDER NO. * WBNEQ-SOL-0'
MANUFACTURER * ASCO
PAGE 7 OF 25

1WATTS BAR N'7TL EAR PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

IIUT nFU#Trf Tn Ntn

ucZLKlrIllul

1 WBN-1-FSV -030-0007 -A 1-FSV -030-0007 -A 286
UPPER COllPT PURGE ISLN VALVE X206-381-3RF

WBN-1-FSV -030-0008 -B 1-FSV -030-0008 -B 289
UPPER COMPT PURGE ISLN VALVE X206-381-3RF

WBN-1-FSV -030-0009 -B 1-FSV
UPPER COMPT PURGE ISLN VALVE

-030-0009 -B 263
X206-381-3RF

'/WBN-1-FSV -030-0010 -A 1-FSV -030-0010 -A 261
UPPER COMPT PURGE ISLN VALVE X206-381-3RF

'%iBN-1-FSV -030-0012 -A 1-FSV -030-0012 -A 260
ANNULUS PURGE VALVE SOLENOID X206-381-2RU

-------- LOCATION--------
AZMITH ELEV(C ) NTRAC (2
3ER CONTRACT 2

795'8" ANN
3OKJ3-827551

797'2" UC
80KJ3-827551

8009g" ANN
80KJ3-827551

797' UC
80KJ3-827551

795'8" ANN
80KJ3-827551

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

OPER TIME EVENT

5MN/100D
511N/100D
5MN/100D
1514N/lMO
lHR/lMO

5MN/100D
5MN/108D
5MN/1OOD
15MN/lMO
1HR/IMO

5MN/100D
5MN/100D
5MN/1OOD
15MN/IMO
lHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/IMO
lHR/lMO

5MN/100D
5MN/100D
514N/ 1OfD
15MN/lMO
lHR/lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

SAFETY FUNCTION

MUST DEENERGIZE AND REMAIN
DEENEROIZED TO CLOSE FCV'S ON
A CNTMT VENT ISLN SIGNAL
AND RESET.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH CNTMT
VENT ISO SIG PRESENT & RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV'S
ON A CNTMT VENT ISLN
SIGNAL & RESET.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH CNTMT
VENT ISO SIG PRESENT a RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE ON A CNTMT
VENT ISLN SIGNAL AND
CANNOT FAIL CAUSING FCV
TO REMAIN OPEN.

PREPARER/DATE.

CHECKED/DATE-

46• 8 4//g4/n
R '

'R

R_ R-

11<t3 s / //S

PAGE2 plJ

EQIS NUMBER

)

U11 I -mu C . b . U Hr .
P1 Dt L NUM n



BINDER NO. , WBNEQ-SOL-OO
1lANUFACTURER * ASCO
PAGE 8 OF 25

W A T T S B A R N U W E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATION--------
EQIS NUMBER UNIT DEVICE ID NO. AZMITH ELEV(I) RM/RAD
DESCRIPTION MODEL IHUMBER CONTRACT

CAT
(2)

OPER TIM EVENT SAFETY FUNCTION

-WBN-1-FSV -030-0013 -A
INTERIM ABSCE ISLN VALVE

1-FSV -030-00133 -A
X206-381-2RU

713' A06
80KJ3-827551

A/B 5MN/100D L MUST DEENERGIZE TO CLOSE
ASSOCIATED FCV ON ABI SIGNAL.
11UST REMAIN DEENERGIZED TO
PREVENT VALVE OPENING AFTER
SIGNAL IS RESET.

2AIBN-1-FSV -030-0014 -A 1-FSV -030-0014 -A 305
LOWER COMPT PURGE ISLN VALVE X206-381-3RF

WBN-1-FSV -030-0015 -B 1-FSV -030-0015 -B 298
LOWER COMPT PURGE ISLN VALVE X206-381-3RF

-IIBN-1-FSV -030-0016 -B 1-FSV -030-0016 -B 239
LOWER COMPT PURGE ISLN VALVE X206-381-3RF

WBN-1-FSV -030-0017 -A 1-FSV -030-0017 -A 233
LOWER COMPT PURGE ISLN VALVE X206-381-3RF

738'10" ANN
80KJ3-827551

740'5" AC4
80KJ3-827551

732'10" ANN
80KJ3-827551

741'3" AC3
80KJ3-827551

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

SMN/100D
SMN/100D
5MN/100D
15MN/IMO
lHR/lMO

5MN/10GD
5MN/10GD
5MN/100D
15MN/lMO
lHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/iMO
1HR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/lMo
1HR/lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

MUST DEENERGIZE ON A CNTMT
VENT ISLN SIGNAL AND
CANNOT FAIL CAUSING FCV
TO REMAIN OPEN.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH CNTMT
VENT ISO SIG PRESENT & RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
ON A CNTMT VENT ISOLATION
SIGNAL AND RESET.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH CNTMT
VENT ISO SIG PRESENT & RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

R_ R-

PREPARER/DATE 8/t4

CHECKED/DATE /ZJ A ik- (L

PAGE 9g-e/?A

08/15/90

R V
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W A T T S B A R N E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-LOCATION--------
ELEVtLL RM/RAD
CONTRACT,EOIS NUMBER

DESCRIPTION

*WBN-1-FSV -030-0018 -B
INTERIM ABSCE ISLN VALVE

DEVIC I2Zh.-- - AZMITH
UNIT MODLVNMBE

1-FSV -030-0018 -B
X206-381-2RU.

WBN-1-FSV -030-0019 -B 1-FSV -030-0019 -B 057
INCORE INSTR RM PURGE ISLN VALVE X206-381-3RF

VHBN-1-FSV -030-0020 -A 1-FSV -030-0020 -A 057
INCORE INSTR RM PURGE ISLN VALVE X206-381-3RF

713' A06
80KJ3-827551

730' ANN
80KJ3-827551

727'11" IIR
8OKJ3-827551

AT OPER TIM EVENT
(2)

A/B 5MN/100D L

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/IMO
1HR/IMO

5MN/100D
5MN/1OOD
5MN/100D
15MN/iMO
IHR/lMO

L
MS/C
F14/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

SAFETY FUNCTION

MUST DEENERGIZE AND REMAIN
DEENERGIZED SO FCO DOES NOT
OPEN WITH AN ABI SIGNAL
PRESENT.

MUST DEENERGIZE ON A CNTMT
VENT ISLN SIGNAL'AND
CANNOT FAIL CAUSING FCV
TO REMAIN OPEN.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH CNTMT
VENT ISO SIG PRESENT & RESET.
MUST-NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

WBN-1-FSV -030-0028 -A
INTERIM ABSCE ISLN VALVE

WBN-1-FSV -030-0029 -B
INTERIM ABSCE ISLN VALVE

1-FSV -030-0028 -A
X206-381-2RU

1-FSV -030-0029 -B
X206-381-2RU

737' A05
80KJ3-827551

737' A05
80KJ3-827551

A/B 5MN/100D L MUST DEENERGIZE ON AN ABI
SIGNAL AND REMAIN
DEENERGIZED TO PREVENT VALVE
OPENING AFTER RESET.

A/B 5MN/100D L MUST DEENERGIZE ON AN ABI
SIGNAL AND REMAIN

; DEENERGIZED TO PREVENT VALVE
OPENING AFTER RESET.

R_ R-

PREPARER/DATE 46l

CHECKED/DATE-
JIf

PAGE g- -- v

BINDER NO. * WBNEQ-SOL-Oc
MANUFACTURER i ASCO
PAGE 9 OF 2508/15/90

I

-4A-
- W;iS
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PKC

W E A R P L A N T
ITIFICATION MATRIX

BINDER NO. * WBNEQ-SOL-OO.
MANUFACTURER * ASCO
PAGE 10 OF 25

1-FSV -030-0037 -B 285
X206-381-3RF

WBN-1-FSV -030-0040 -A 1-FSV -030-0040 -A 286
LOWER COMPT PURGE SOLENOID X206-381-3RF

WBN-1-FSV -030-0050 -B 1-FSV -030-0050 -B 292
UPPER CNTMT EXHAUST ISLN VALVE X206-381-3RF

WBN-1-FSV -030-0051 -A 1-FSV -030-0051 -A 290
UPPER CNTMT EXHAUST ISLN VALVE X206-381-3RF

WBN-1-FSV -030-0052 -A 1-FSV -030-0052 -A 252
UPPER CNTMT EXHAUST ISLN VALVE X206-381-3RF

-------- LOCATION--------
AZMITH_ LEV RMRAD CAT
ER CONTRACT (2)

714'6" ANN
80KJ3-827551

721'11" AC4
80KJ3-827551

718'90 AC4
80KJ3-827551

745110" ANN
80KJ3-827551

754' UC
80KJ3-827551

WBN-1-FSV -030-0037 -B
LOWER COMPT PURGE SOLENOID

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/1OOD
5MN/1O0D
5MN/10oD
15MN/1MO
IHR/lMO

5MN/100D
5M/I lODD
5MN/lOOD

15MN/IMO
1HR/IMO

5MN/lOOD
5MN/100D
5MN1/OOD
15MN/1MO
lHR/lMO

5MN/1OOD
514N/1BOD
5MN/1OOD
15MN/1MO
1HR/lMO

5MN/1OOD
5MN/1OOD
5MN/100D
15MN/1MO
lHR/lMO

SAFETY FUNCTION

MUST DEENERGIZE AND REMAIN
DEENERGIZED ON A CNTMT
VENT ISLN SIGNAL AND RESET.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH CNTMT
VENT ISO SIG PRESENT a RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

MS/C
FW/C
RH/C
CV/C

R_ R-

PREPARER/DATE _____

CHECKED/DATE tAŽ A1

PAGE _<

08/15/90

W A T T S B A R N'
TAB A - EQUIPMENT I

~i~I zL:T --- UNIT DEVIcE

MUST DEENERGIZE AND REMAIN TO
CLOSE ASSO FCV'S ON CNTMT VENT
ISO SIG & PREVENT OPENINT ON
SIG RESET. MUST NOT FAIL SO AS
TO PREVENT PAM FUNC ASSO LS'S.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
ON A CNTMT VENT ISLN SIGNAL
AND RESET.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH CNTMT
*VENT ISO SIG PRESENT a RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

.

OPER TIME EVENT

R
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08/15/90 -- ;,

I W A T T S B A R ( 1
TAB A - EQUIPMENI -:

& -4 . . . -#|^ - - IL . . I

MANUFACTURER . ASCO
PAGE 11 OF 25 A

-- t----- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(I) RM/RAD LAI

ODEL~ NM2-BE CONTRACT (2)

WBN-1-FSV -030-0053 -B 1-FSV -030-0053 -B 252
UPPER CNTMT EXHAUST ISLN VALVE X206-381-3RF

WBN-1-FSV -030-0054 -A 1-FSV -030-0054 -A 039
ANNULUS EXHAUST ISLN VALVE SOLENOID X206-381-2RU

WBN-1-FSV -030-0056 -A 1-FSV -030-0056 -A 038
LOWER CNTMT EXHAUST ISLN VALVE X206-381-3RF

WBN-1-FSV -030-0057 -B 1-FSV -030-0057 -B 033
LOWER CNTMT EXHAUST ISLN VALVE X206-381-3RF

WBN-1-FSV -030-0058 -B 1-FSV -030-0058 -B 118
INCORE INSTR RN EXHAUST ISLN VALVE X206-381-3RF

747'11" ANN
80KJ3-827551

7291 ANN
80KJ3-827551

737110" ACI
80KJ3-827551

732'8" ANN
80KJ3-827551

73889" IIR
80KJ3-827551

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
1HR/lMO

5MN/100D
5MN/1000
5MN/100D
15MN/1MO
1HR/IMO

5MN/1000
5MN/100D
5MN/100D
15MN/1MO
1HR/1MO

5MN/1000
5MN/100D
5MN/100D
15MN/1MO
lHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
1HR/iMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
cv/c

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

EQIS NUMBER
DESCRIPTION

R_ R-

PREPARER/DATE ____0

CHECKED/DATE (A;5 /</ X /gZt//'&

PAGE___/ |

A R P L A N T
CATION MATRIX

SAFETY FUNCTION

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
ON A CNTMT VENT ISLN SIGNAL
AND RESET.

MUST DEENERGIZE ON A CNTMT
VENT ISLN SIGNAL AND CANNOT
FAIL CAUSING FCV TO REMAIN
OPEN.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH CNTMT
VENT ISO SIG PRESENT & RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE ON A CNTMT
VENT ISLN SIGNAL AND CANNOT
FAIL CAUSING FCV TO REMAIN
OPEN.

MUST DEENERGIZE AND REMAIN TO
CLOSE ASSO FCV'S ON CNTMT VENT
ISOL SIG AND PREVENT REOPENING
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

. - -

R q

4
eML/



BINDER NO. , WBNEQ-SOL-OO
MANUFACTURER * ASCO
PAGE 12 OF 25

W A T T S B A R N U-qW E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT

WBN-1-FSV -030-0059 -A 1-FSV -030-0059 -A 116
INCORE INSTR RM EXHAUST ISLN VALVE X206-381-3RF

740'11" ANN
8OKJ3-827551

CAT
(2)

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/lMG
IHR/lMO

L
MS/C
FW/C
RH/C
CV/C

SAFETY FUNCTION

MUST DEENERGIZE ON A CNTMT
VENT ISLN SIGNAL AND CANNOT
FAIL CAUSING FCV TO REMAIN
OPEN.

WBN-1-FSV -030-0060 -A
INTEP.I1 ALSCE ISLN VALVE

1-FSV -030-006( I -A
X206-381-2RU

757' A16
80KJ3-827551

A/B 5MN/100D L MUST DEENERGIZE ON AN ABI
SIGNAL AND REMAIN DEENERGIZED
TO PREVENT VALVE OPENING
AFTER SIGNAL IS RESET.

WBN-1-FSV -030-0061 -A 1-FSV -030-0061 -A
PURGE AIR EXH UNIT A SUCTION VALVE 206-381-3RF

WBN-1-FSV -030-0062 -A 1-FSV -030-0062 -A
PURGE AIR EXH UNIT B SUCTION VALVE 206-381-3RF

WBN-1-FSV -030-0069 -B 1-FSV -030-0069 -B
INTERIM ABSCE ISLN VALVE X206-381-2RU

713' A06
84K6-835731

713' A06
84K6-835731

757' A16
80KJ3-827551

A/B 5MN/100D L DAMPERS ARE ACTIVATED BY CNTMN
VENT ISLN SIGNAL AND ARE
REQUIRED TO CLOSE AND REMAIN
CLOSED FOR DURATION OF EVENT.

A/B 5MN/100D L DAMPERS ARE ACTIVATED BY CNTMN
VENT ISLN SIGNAL AND ARE
REQUIRED TO CLOSE AND REMAIN
CLOSED FOR DURATION OF EVENT.

A/B 5MN/100D L MUST DEENERGIZE ON ABI
SIGNAL AND REMAIN
DEENERGIZED TO PREVENT VLV
OPENING AFTER SIGNAL IS RESET.

R_- R-

PREPARER/DATE (6&/Y

CHECKED/DATE ___ ____

PAGE A/s

Pk (.- 08/15/90

E4IS NUMBER
DESCRIPTION

R I

I - "

Wm~y9
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£ 08/15/90

W A T T S B A R Nl
TAB A - EQUIPMENT ID

FL E A R P L A N T
TIFICATION MATRIX

BINDER NO. i WBNEQ-SOL-O0
MANUFACTURER a ASCO
PAGE 13 OF 25 1

2

UNIT DEVICE IDE4IS NUMBER
ur;).uiri lul

-------- LOCATION--------
NI ELEV() RM -AD

.j BNMHER CONTRACT (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-1-FSV -030-0296 -A
INTERIM ISLN DAMPER CDWE

WBN-1-FSV -030-0297 -B
INTERIM ISLN DAMPER CDWE

WBN-1-FSV -030-0298 -B
INTERIM ISLN DAMPER CDWE

WBN-1-FSV -030-0299 -A
INTERIM ISLN DAMPER CD1WE

1-FSV -030-0296 -A
206-381

1-FSV -030-0297 -B
206-381

1-FSV -030-0298 -B
206-381

1-FSV -030-0299 -A
206-381

729t

729'

729'

729f

A04 A/B 5MN/100D

A04 A/B 5MN/100D

A04 A/B 5MNM1OaD

A04 A/B 5MN/1OOD

L VLVS MUST CLOSE AND REMAIN
CLOSED AFTER ABI.

L VLVS MUST CLOSE AND REMAIN
CLOSED AFTER ABI.

L VLVS MUST CLOSE AND REMAIN
CLOSED AFTER ABI.

L VLVS MUST CLOSE AND REMAIN
CLOSED AFTER ABI.

WBN-1-FSV -031-0305 -B 1-FSV -031-0305 -B 060
INCORE INST RM CHILL A CWR ISLN VALVE X206-381-2RU

736'8° ANN
80KJ3-827551

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN1/OOD
5MN1/OOD
15MN/1MO
1HR/lMO

L
MS/C
FW/C
RH/C
CV/C

MUST DEENERGIZE TO CLOSE FCV
AND REMAIN DEENERGIZED WHEN
PHASE A ISOLATION SIGNAL IS
PRESENT OR ON RESET.

R_ R-

PREPARER/DATE 6Al
CHECKED/DATE t,)t /A

PAGEi2Cz-I/3 /

t.



BINDER NO. * WBNEQ-SOL-OC
MANUFACTURER . ASCO
PAGE 14 OF 25

WATTS BAR NiJTE EAR PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EOIS NUMBER UNIT DEVICE .
DESCRIPTION-

WBN-1-FSV -031-0306
INCORE INST RN CHILL

WBN-1-FSV -031-0308
INCORE INST RN CHILL

WBN-1-FSV -031-0309
INCORE INST RN CHILL

WBN-1-FSV -031-0326
INCORE INST RN CHILL

WBN-1-FSV -031-0327
INCORE INST RM CHILL

-A 1-FSV -031-0306 -A 063
A CWR ISLN VALVE X206-381-3RF

-A 1-FSV -031-0308 -A 060
A CWS ISLN VALVE X206-381-2RU

-B 1-FSV -031-0309 -B 060
A CWS ISLN VALVE X206-381-2RU

-A 1-FSV -031-0326 -A 100
B CWR ISLN VALVE X206-381-2RU

-B 1-FSV -031-0327 -B 103
B CWR ISLN VALVE X206-381-2RU

-------- LOCATION--------
AZMITH ELEC(lR RC RAD(
BER CONTRACT- (2)

738' IIR
80KJ3-827551

739' IIR
80KJ3-827551

738'8" ANN
80KJ3-827551

7 33'2" ANN
80KJ3-827551

733'7" IIR
80KJ3-827551

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/lMO
1HR/IMO

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
lHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/lMO
IHR/IMO

5MN/100D
5MN/100D
5MN/100D
15MN/iMO
lHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/IMO
lHR/lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FWH/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

OPER TIME EVENT

RI4
PREPARER/DATE

CHECKED/DATE-

R_ R-

66AfW /:11l

PAGEH /?L/

08/15/90 )

, r

SAFETY FUNCTION

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH PHASE
A CONT ISO SIG PRESNT & RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH PHASE
A CONT ISO SIG PRESNT & RESET.
MIUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE FCV
AND REMAIN DEENERGIZED WHEN
PHASE A ISOLATION SIGNAL IS
PRESENT OR ON RESET.

MUST DEENERGIZE TO CLOSE FCV
AND REMAIN DEENERGIZED WHEN
PHASE A ISOLATION SIGNAL IS
PRESENT OR ON RESET.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH PHASE
A CONT ISO SIG PRESNT & RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.



1i A T T S B A R N E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-SOL-G
MANUFACTURER * ASCO
PAGE 15 OF 25

UNIT DEVICE IDEOIS NUMBER
DESCRIPTION- MODEL NUMB

-------- LOCATION--------
AZMITH ELEV( 1) R RAD CAT
bER CoNTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

IIBN-1-FSV -031-0329 -B 1-FSV -031-0329 -B 102
INCORE INST RN CHILL B CWR ISLN VALVE X206-381-2RU

WBN-i-FSV -031-0330 . -A 1-FSV -031-0330 -A 109
INCORE INST RN CHILL B CWS ISLN VALVE X206-381-2RU

WlBN-l-FSVl -043-0002 -B 1-FSV -043-0002 -B 282
PRESSURIZER GAS CNTMT ISLN VALVE 206-381-3RF

WBN-1-FSV -043-0003 -A 1-FSV -043-0003 -A 293
PRESSURIZER GAS CNTMT ISLN VALVE X206-381-3RF

WBN-1-FSV -043-0011 -B 1-FSV -043-0011 -B 289
PRESSURIZER LIQUID CNTMT ISLN VALVE 206-381-3RU

733'2" IIR
80KJ3-827551

733'10" ANN
80KJ3-827551

720' 5" AC4
75C63-085629-2

721'!10" ANN
80KJ3-827551

723'8" AC4
84PJ5-835888

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/1DOD
5MN/100D
514N/1OOD
15MN/1MO
lHR/lMO

5MN/100D
514N/100D
5MN/100D
15MN/lMO
1HR/IMO

5MN/100D
5MN/100D
5MN/100D
15MN/IMO
1HR/IMO

5MN/100D
5MN/100D
5MN/1OOD
15MN/lMO
1HR/1MO

5MN/100D
5MN/100D
5MN/100D
15MN/lMO
1HR/IMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
Fw/C
RH/C
CV/C

L
MS/C
FH/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH PHASE
A CONT ISO SIG PRESNT & RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

I
MUST DEENERGIZE TO CLOSE FCV
AND REMAIN DEENERGIZED WHEN
PHASE A ISOLATION SIGNAL IS
PRESENT OR ON RESET.

MUST DEENERGIZE AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN IN SPITE OF A
PHASE A CNTMT ISOLATION
SIGNAL.

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

MUST DEENERGIZE AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN IN SPITE OF A
PHASE A CNTMT ISOLATION
SIGNAL.

i

R- R-

PREPARER/DATE 66-41-

CHECKED/DATE ( a /i-

PAGE '-Sv'

08/15/90

R 4

B/Z/7-p



BINDER NO. * NBNEQ-SOL-OC
MANUFACTURER s ASCO
PAGE 16 OF 25

W A T T S B A R NW E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

UNMOEL IIUME

WBN-1-FSV -043-0012 -A 1-FSV -043-0012 -A 289
PRESSURIZER LIQUID CNTMT ISLN VALVE X206-381-3RF

WBN-1-FSV -043-0022 -B 1-FSV -043-0022 -B 291
RCS HOT LEG HDR CNTMT ISLN VALVE 206-381-3RU

WBN-1-FSV -043-0023 -A 1-FSV -043-0023 -A 314
RCS HOT LEG HDR CNTMT ISLN VALVE X206-381-3RF

WBN-1-FSV -043-0034 -B 1-FSV -043-0034 . -B 295
ACCUM TK HDR CNTMT ISLN VALVE 206-381-3RU

WBN-1-FSV -043-0035 -A 1-FSV -043-0035 -A 285
ACCUM TK HDR CNTMT ISLN VALVE 206-381-3RU

--------LOCATION--------

IER CONTRACT

720' ANN
80KJ3-827551

72113" AC4
84PJ5-835888

729'10" ANN
80KJ3-827551

735-11" AC'8
84PJ5-835888

717'10" ANN
84PJ5-835888

(2)

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

OPER TIM EVENT

5MN/100D
5MN/10GD
5MN/100D
15MN/iMO
lHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
1HR/IMO

5MN/100D
5MN/100D
5MN/100D
15MN/lMO
lHR/lMO

A/B 5MN/100D
A/B 5MN/100D
A/B 5MN/100D
A/B-15MN/lMO
A/B lHR/lMO

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5Ml/ 1 OOD
15MN/lMO
IHR/lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

MS/C
FH4/C
RH/C
CV/C

SAFETY FUNCTION

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

MUST DEENERGIZE AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN IN SPITE OF A
PHASE A CNTMT ISOLATION
SIGNAL.

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

MUST DEENERGIZE AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN IN SPITE OF A
PHASE A CNTMT ISOLATION
SIGNAL.

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

R_ R__

PREPARER/DATE e66 /I

CHECKED/DATE d6d/<- &CF//A £-J92

PAGE q -1

P R C 08/15/90

EOIS NUMBER
DESCRIPTION



W A T T S B A R N
TAB A - EQUIPMENT I

E A R P L A N T
[CATION MATRIX

BINDER NO. * WBNEQ-SOL -O00
MANUFACTURER , ASCO
PAGE 17 OF 25 i

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELV() RCITAAD (2)

MOELNMBER CON 1TRACT 2

WBN-1-FSV -043-0054D -B 1-FSV -043-0O04D -B 298
STEAM GEN 1 SAMPLE CNTMT ISLN VALVE X206-381-3RF

WBN-1-FSV -043-0055 -A 1-FSV -043-0055 -A Z91
STEAM GEN 1 BLDN SAMPLE ISLN VALVE 206-381-3RU

WBN-1-FSV -043-0056D -B 1-FSV -043-0056D -B 287
STEAM GEN 2 CNTMT ISLN VALVE 206-381-3RU

WBN-1-FSV -043-0058 -A 1-FSV -043-0058 -A 288
STEAM GEN 2 BLDN SAMPLE ISLN VALVE 206-381-3RU

WBN-1-FSV -043-0059D -B 1-FSV -043-0059D -B 285
STEAM GEN 3 CNTMT ISLN VALVE 206-381

721'9" AC4
80KJ3-827551

718' ANN
84PJ5-835888

719'10" AC4
84PJ5-835888

717'9" ANN
84PJ5-835888

718'11" AC4

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/lMO
1HR/lMO

5MN/1OOD
5MN/100D
5MN/100D
15MN/lMO
lHR/lMO

5MN/100D
5MN/100D
5MN/1OOD
15MN/lMO
lHR/lMO

5MN/100D
5MN/100D
5MN/1OOD
15MN/IMO
IHR/IMO

5MN/100D
5MN/100D
5MN/100D

15MN/lMO
1HR/1MO

pPER TIME EVENT

L
MS/C
FW/C
RH/C
CV/C'

L
MS/C
FWIC
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L

MS/c
FW/C
RH/C
CV/C

L
MS/C
FM4/C

RH/C
CV/C

EQIS NUMBER
DESCRI PT ION

R_ R-

PREPARER/DATE 6 6t1W
CHECKED/DATE ___ _ 9_/__ I ~ i-/ K- ~-

FPAGE-zz 1| v

08/15/90

SAFETY FUNCTION

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.



BINDER NO. * WBNEQ-SOL-Oc
MANUFACTURER * ASCO
PAGE 18 OF 25

W A T T S B A R N Us'9Pr E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

I --------- LOCATION--------

ESIPTUNIT DEVOCE ID N0 0 NUf M CONTRACT (2)

WBN-1-FSV -043-0061 -A 1-FSV -043-0061 -A 285
STEAM GEN 3 BLOWDOWN SAMPLE ISLN VALVE 206-381-3RU

WBN-1-FSV -043-0063D -B 1-FSV -043-0063D -B 285
STEAM GEN 4 CNTMT ISLN VALVE 206-381-3RU

WBN-1-FSU -043-0064 -A 1-FSV -043-0064 -A 286
STEAM GEN 4 BLOWDOWN SAMPLE ISLN VALVE 206-381-3RU

WBN-1-FSV -043-0075 -B 1-FSV -043-0075 -B 318
DNSTR EXCESS LETDOWN HTX ISLN VALVE 206-381-3RU

WBN-1-FSV -043-0077 -A 1-FSV -043-0077 -A 313
DNSTR EXCESS LETDOWN HTX ISLN VALVE 206-381-3RU

723' ANN
84PJ5-835888

718'7" AC4
84PJ5-835888

721'5" ANN
84PJ5-835888

721'2" AC4
84PJ5-835888

721' ANN
84PJ5-835888

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

QPER TIME EVENT

5MN/10GD
5MN/100D
5MN/100D
15MN/iMo
lHR/lMO

5MN/1DOD
5MN/100D
5MN/10GD
15MN/1MO
1HR/lMO

5MN/100D
5MN/100D
5MN/100D
15MNt/Mo
1HR/IMO

5MN/1OOD
5MN/10GD
5MN/100D
15MN/1MO
lHR/lMD

5MN/100D
5MN/100D
514N/1 0 0D
15MN/IMO
1HR/lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

SAFETY FUNCTION

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

MUST DEENERGIZE AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN IN SPITE OF
PHASE A CNTMT ISOLATION
SIGNAL.

MUST DEENERGIZE ON A PHASE A
ISOLATION SIGNAL AND REMAIN
DEENERGIZED SO THAT THE FCV
DOES NOT OPEN.

R_ R-

PREPARER/DATE A_ _

CHECKED/DATE t6-5 At-

PAGE -/I PV

08/15/90
r A

.R

4 .: ' dM/ (
=



BINDER NO. , WBNEQ-SOL-o0

MANUFACTURER * ASCO
PAGE 19 OF 25 1

W A T T S B A R N ULW E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION--------
AZMITH ELEV RM/RAD
ER CONTRACT

EQIS NUMBER
UV'RPTO

SAFETY FUNCTIONCAT
(2)

WBN-1-FSV -043-0201 -A 1-FSV -043-0201 -A 226
LOCA H2 CNTMT MONITOR ISLN SOL VLV X206-381-2RU

WBN-1-FSV -043-0202 -A 1-FSV -043-0202 -A 230
LOCA H2 CNTMT MONITOR ISLN SOL VLV X206-381-2RU

WBN-1-FSV -043-0207 -B 1-FSV -043-0207 -B 300
LOCA H2 CNTMT MONITOR ISLN SOL VLV X206-381-2RU

WBN-1-FSV -043-0208 -B 1-FSV -043-0208 -B 287
LOCA H2 CNTMT MONITOR ISLN SOL VLV X206-381-2RU

WBN-2-FSV -065-0007 -B 2-FSV -065-0007 -B
EGTS TRAIN A UNIT 2 SUCTION VALVE 206-381-3RF

723'3". AC3
80KJ3-827551

723' AC3
80KJ3-827551

728' AC4
80KJ3-827551

727'8" AC4
80KJ3-827551

757' A16
85.K8-836669

A lOOD
A lOOD
A lOOD
A 1MO
A iMO

A 100D
A lOOD
A 100D
A lMO
A lMO

A 100D
A lOOD
A lOOD
A 1140
A IMO

A lOOD
A lOOD
A lOOD
A 1MO
A lMO

B 100l

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

MUST FUNCTION TO ALLOW
SAMPLING OF CNTMT
ATMOSPHERE DURING THESE
EVENTS.

MUST FUNCTION TO ALLOW
SAMPLING OF CNTMT
ATMOSPHERE DURING THESE
EVENTS.

MUST FUNCTION TO ALLOW
SAMPLING OF CNTMT -
ATMOSPHERE DURING THESE
EVENTS.

MUST FUNCTION TO ALLOW
SAMPLING OF CNTMT
ATMOSPHERE DURING THESE
EVENTS.

L FOR A UNIT 1 LOCA, THIS FSV
MUST NOT FAIL IN A MANNER THAT
COULD OPEN THE ASSOCIATED FCV.

R_ R-

PREPARER/DATE_______

CHECKED/DATE __IS __-

PAGE ;W

PK G

UNIT DEVICE ID N"O.E UB

08/15/90

9/1:�,



BINDER NO. * WBNEQ-SOL-OC
MANUFACTURER . ASCO
PAGE 20 OF 25

WATTS BAR NUTrEAR P-PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION--------
UNIT DEVICE ID N. AZMITH E V RM/RAD

ML fl-MBCONTRACTDESCRIPTION

WBN-1-FSV -065-0008 -B 1-FSV -065-0008 -B
EGTS TRAIN A UNIT 1 SUCTION VALVE 206-381-3RU

WBN-1-FSV -065-0010 -A 1-FSV -065-0010 -A
EGTS TRAIN A UNIT 1 SUCTION VALVE 206-381-3RF

WBN-1-FSV -065-0026 -A 1-FSV -065-0026 -A
UNIT 1 SHIELD BLDG EXHAUST A VALVE 206-381-3RF

WBN-1-FSV -065-0027 .-B 1-FSV -065-0027 -B
UNIT 1 SHIELD BLDG EXHAUST B VALVE 206-381-3RF

WBN-0-FSV -065-0028A -B O-FSV -065-0028A -B
EGTS TRAIN A DECAY COOL VALVE A 206-381-3RU

757' A16
84PJ5-835888

757' A16
84K6-835731

757' A16
84K6-835731

757' A16
84K6-835731

757' A16
84PJ5-835888

(2)

A 100D

A 100D

A 100D

A 100D

A 100D

EVENT SAFETY FUNCTION

L THESE REDUNDANT ISOLATION
SOLENOIDS ARE MANUALLY
OPERATED AND MAY BE
REQUIRED ANYTIME DURING LOCA.

L MUST ENERGIZE TO OPEN
ASSOCIATED FCV AND REMAIN
ENERGIZED FOR DURATION OF
EVENT.

L DAMPERS MUST OPEN ON A
CNTMT ISLN SIGNAL SO EGTS
CAN DISCHARGE.

L DAMPERS MUST OPEN
CNTMT ISLN SIGNAL
CAN DISCHARGE.

ON A
SO EGTS

L AUTOMATICALLY ACTIVATES TO
OPEN DAMPERS WHICH REMOVE
DECAY HEAT WHENEVER TRAIN
IS ISOLATED.

R_ R-

PREPARER/DATE________

CHECKED/DATE _____t-

v PAGEXJ ;z

PFL. 08/15/90

R A

&ka

ll��/? -



Pi,
W ATTS T UBA R N I
..TAB A 7EQUIPMENT I

FE A R P L A N T
FICATION MATRIX

BINDER NO. a WBNEQ-SOL-Oo
MANUFACTURER * ASCO
PAGE 21 OF 25 4

EOIS NUMBEK UNIT DEVICE ID
--------LOCATION--------

I AZMITH ELEV(N ) TA RAT
4ODEL3 NME OTACT

SAFETY FUNCTION

WBN-O-FSV -065-0028B -B O-FSV -065-0028B -B
EGTS TRAIN A DECAY COOL VALVE B 206-381-3RU

WBN-I-FSV -065-0030 -B 1-FSV -065-0030 -B
EGTS TRAIN B UNIT 1 SUCTION VALVE 206-381-3RF

WBN-O-FSV -065-0047A -A O-FSV -065-0047A -A
EGTS TRAIN B DECAY COOL VALVE A 206-381-3RU

WBN-O-FSV -065-0047B -A 0-FSV -065-0047B -A
EGTS TRAIN B DECAY COOL VALVE CONT 206-381-3RU

WBN-2-FSV -065-0050 -A 2-FSV -065-0050 -A
EGTS TRAIN B UNIT 2 SUCTION VALVE 206-381-3RF

757' A16
84PJ5-835888

757' A16
84K6-835731

757' A16
84PJ5-835888

757' A16
84PJ5-855888

757' A16
85K8-836669

A lOOn

A lOOD

A lOOD

A lOOn

B lOOD

L AUTOMATICALLY ACTIVATES TO
OPEN DAMPERS WHICH REMOVE
DECAY HEAT WHENEVER TRAIN IS
ISOLATED.

L MUST ENERGIZE TO OPEN
ASSOCIATED FCV AND REMAIN
ENERGIZED FOR DURATION OF
EVENT.

L AUTOMATICALLY ACTIVATES TO
OPEN DAMPERS WHICH REMOVE
DECAY HEAT WHENEVER TRAIN
IS ISOLATED.

L AUTOMATICALLY ACTIVATES TO
OPEN DAMPERS WHICH REMOVE
DECAY HEAT WHENEVER TRAIN
IS ISOLATED.

L FOR A UNIT 1 LOCA, THIS FSV
MUST NOT FAIL IN A MANNER THAT
COULD OPEN THE ASSOCIATED FCV.

R_ R-

PREPARER/DATE 9I"

CHECKED/DATE 6d(3 Zk-

PA ;Gv

yn;)tK I r 1I n UN

08/15/90

CTOPER TIME EVENT



PRINT DATEs 09/29/90

W A T T S B A R N U C L E A R P L A N-T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-SOL -003
MANUFACTURER * ASCO
PAGE 22 OF 25

UNIT DEVICE ID NO.
MODEL NUMf

---- LOCATION--------
AZMITH ELEV(C ) RMORAR
BER CONTRACT (2)

SAFETY FUNCTION

WBN-1-FSV -065-0051 -A 1-FSV
EGTS TRAIN B UNIT 1 SUCTION VALVE

WBN-1-FSV -065-0052 -A 1-FSV
CNTMT ANNULUS VAC FANS ISLN DMPR

WBN-1-FSV -065-0053 -B 1-FSV
CNTMT ANNULUS VAC FANS ISLN DMPR

-065-0051 -A
206-381-3RU

-065-0052 -A
X206-381-3RF

-065-0053 -B
X206-381-3RF

757' A16
84PJ5-835888

757' A16
80KJ3-827551

757' A16
80KJ3-827551

A lOOD

A/B 5MN/1OOD

A/B 5MN/100D

L THESE REDUNDANT ISLN
SOLENOIDS ARE MANUALLY
OPERATED 8 MAY BE REQUIRED
ANYTIME DURING LOCA.

L DAMPERS MUST CLOSE ON A
CNTMT ISLN SIGNAL TO ISOLATE
THE ANNULUS VACUUM FANS.

L DAMPERS MUST CLOSE ON A
CNTMT ISLN SIGNAL TO ISOLATE
THE ANNULUS VACUUM FANS.

WBN-1-FSV -068-0307 -A 1-FSV
RCS FLOW CNTL VALVE WDS GA TO PRT

-068-0307 -A 313
206-381-3RF

WBN-1-FSV -070-0085 -B 1-FSV -070-0085 -B
EXCESS LETDOW4N HTX OUTLET VALVE X206-381-2RU

718' ANN
75C63-85629-2

713' A28
80KJ3-827551

A/B
A/B
A/B
A/B
A/B

A/B
B
B
B
B

5MN/100D
5MN/100D
5MI/ lOOD
15M14/lMO
lHR/lMO

5M4/1 00D
1MO
iMO
1110
lMO

L
MS/C
FW/ C
RH/C
CV/C

hV/A
RH/A
AF/A
AB/A

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING UPON RECPT
PHASE A CNTMT ISO SIGNAL. MUSTI
NOT FAIL IN MANNER TO PREVENT I
PAM FUNCT OF ASSOC LIMIT SWS.

MUST REMAIN DEENERZD DURATION
ALL EVENTS AS LISTED TO ENSURE
FCV CONT ISOL FOR LOCA AND LS
PAM FUNCTION ALL OTHER EVENTS.

RS R_

97aoPAGE -22 Rs
PREPARER/DATE 6-6rm
CHECKED/DATE aB3A

8oa/z
9121196

C 'I

EQIS NUMBEn OPER TXIMf EVENT



BINDER NO. a WBNEQ-SOL-OC
MANUFACTURER a ASCO
PAGE 23 OF 25

W A T T S B A R N U WE A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION--------

UNI NUMBER CONTRACT (2)

WBN-1-FSV -077-0127 -B 1-FSV -077-0127 -B 296
REAC BLDG SUMP DISCH FLOW SOL VALVE X206-381

WBN-1-FSV -077-0128 -A 1-FSV -077-0128 -A
REAC BLDG SUMP DISCH FLOW SOL VALVE X206-381-3RF

WBN-1-FSV -090-0107 -A 1-FSV -090-0107 -A 294
CNTMT BLDG LWR COMPT MON ISLN VALVE X206-381-3RF

WBN-1-FSV -090-0108 -B 1-FSV -090-0108 -B 297
CNTMT BLDG LWR COMPT MON ISLN VALVE X206-381-3RF

WBN-1-FSV -090-0109 -B 1-FSV -090-0109 -B
CNTMT BLDG LWR COMPT MON ISLN VALVE X206-381

298

720'10" AC4

713' A28
80KJ3-827551

741'11" ANN
80KJ3-827551

73719u AC4
80KJ3-827551

737' 7" AC4

A/B
A/B
A/B
A/B
A/B

B
B
B
B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
IHR/lMO

iMO
1lMO
1lMO
1lMO
5MN/100D

5MN/100D
51tN/100D
5MN/100D
L5MN/1MO
1HR/1M0

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
1 HR/i MO

5MN/100D
SMN/100D
5MN/100D
15MN/1MO
1 HR/i MO

L
MS/C
FW/C.
RH/C
CV/C

RH/A
CV/A
AF
AB
L

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

ETS NUMBER

R_ R-

PREPARER/DATE f lO

CHECKED/DATE- &d8 1k
a. Ag4

|PAGEa-2-5 7v

08/15/90

OPER TIME EVENT SAFETY FUNCTION

MUST DEENERGIZE TO CLOSE ASSOC
ISOL VLV AND REMAIN CLOSED TO
PREVENT REOPENING. MUST NOT
FAIL SO AS TO PREVENT PAM
FUNCTION OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
ISOL VLV AND REMAIN CLOSED TO
PREVENT REOPENING. MUST NOT
FAIL SO AS TO PREVENT PAM
FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
WITH CNTMT VENT ISOLATION
SIGNAL PRESENT OR RESET.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
WITH CNTMT VENT ISOLATION
SIGNAL PRESENT OR RESET.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
WITH CNTMT VENT ISOLATION
SIGNAL PRESENT OR RESET.

k4

;

R-



W A T T S B A R N U
TAB A - EQUIPMENT IDI

IFE A R P L A N T
TIFICATION MATRIX

PR(- N
PR-J

-------- LOCATION--------
UNIT DEVICE ID NO.DE ELMEVR CONTRAC CAT

WADT5n

WBN-1-FSV -090-0110 -B 1-FSV -090-0110 -B 296
CNTMT BLDG LHR COMPT MON ISLN VALVE X206-381-3RF

WBN-1-FSV -090-0111 -A 1-FSV -090-0111 -A 293
CNTMT BLDG tWR COMPT MON ISLN VALVE X206-381-3RF

WBN-1-FSV -090-0113 -A 1-FSV -090-0113 -A 292
CNTMT BLDG UPPER COMPT MON ISLN VALVE X206-381-3RF

WBN-1-FSV -090-0114 -B 1-FSV -090-0114 -B 295
CNTMT BLDG UPPER COMPT MON ISLN VALVE X206-381-3RF

WBN-1-FSV -090-0115 -B
CNTMT BLDG UPPER COMPT MON

1-FSV -090-0115 -B 294
ISLN VALVE X206-381-3RF

738'1" AC4
80KJ3-827551.

741'11" ANN
80KJ3-827551

740'5" ANN
80KJ3-827551

737'9" AC4
80KJ3-8Z7551

737'9" AC4
80KJ3-827551

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
1HR/lMO

5MN/100D
5MN/100D
3MN/100D
15MN/1MO
IHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
1HR/IMO

5MN/10GD
5MN/1OaD
5MN/100D
15MN/lMO
1HR/IMO

5MN/100D
5MN/100D
5MN/100D
15MN/IMO
IHR/lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FH/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

R_ R-

PREPARER/DATE <=Z24A 4c1 8
CHECKED/DATE £A Cb:c 8 /2k,

PAGE 4- ;nV

BINDER NO. * WBNEQ-SOL-oc
MANUFACTURER * ASCO
PAGE 24 OF 25o'15/90

R Z/

SAFETY FUNCTION

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
WITH CNTMT VENT ISOLATION
SIGNAL PRESENT OR RESET.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
WITH CNTMT VENT ISOLATION
SIGNAL PRESENT OR RESET.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
WITH CNTMT VENT ISOLATION
SIGNAL PRESENT OR RESET.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
WITH CNTMT VENT ISOLATION
SIGNAL PRESENT OR RESET.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
WITH CNTMT VENT ISOLATION
SIGNAL PRESENT OR RESET.

I



.7

PR,"-.A
WATTS BAR NEU'IWIEAR PLANT

TAB A - EQUIPM4ENT IDENTIFICATION MATRIX

---------------------- -------- LAIN--------LCTO
A ZI H LEYLM RM/.A.D MA Q0L.I=ti

DUCRPIONIT DEV U~fl~----- CONTRACT (2)
A/B5MNCR0

BINDER NO. 3 WBNEQ-SOL-O03-
MANUFACTURER * ASCO

PAGE 25 OF 25

EVENT SAFETY FUNCTION

WBN-1-FSV -090-0116 -B 1-FSV -090-0116 . -B 291

CNTMT BLDG UPPER COMPT MON ISLN VALVE 
X206-381

WBN-1-FSV -090-0117 -A 1-FSV -090-0117 -A 290

CNTMT BLDG UPPER COMPT MON ISLN 
VALVE X206-381-3RF

737' 8" AC4

741'7" ANN
80KJ3-827551

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/1OOD
5MN/100D
15MN/IMO
lHR/IMO

5MN/100D514N/100D
5MN1/OOD

15MN/IMO
lHR/lMO

L
MS/C
FW/C
RH'C
CV/C

L
MS/C
FW/C
RH/C
CV/C

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
WIiTH CNTMT VENT ISOLATION
SIGNAL PRESENT OR RESET.

MUST DEENERGIZE AND REMAIN
DEENERGIZED TO CLOSE FCV
WITH CNTMT VENT ISOLATION
SIGNAL PRESENT OR RESET.

R_ R-

PREPARER/DATE

CHECKED/DATE & -A6/<- e /-//&G

PAGE /ZV

08/15/90



BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SUEET 1 OF 1
R 4 R__

BINDER TITLE ASCO SOLENOID COMPUTED /R2 CDH DATE 4/30/90 1
VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED /R2 AFM DATE 4/3O/90 O

TAB A

NOTES

1. Elevations shown are Actual elevations for equipment located in
the Reactor Building and Floor elevations for equipment located
outside the Reactor Building. Actual elevations for all equip-
ment are documented in TAB F.

2. See Page B-3 for source of Category and Operating Time assign-
ments.

3. See TAB C-4, page C-90 for a discussion on post-accident
conditions for these valves.

4. Contract numbers shown in this TAB were obtained by tracing the
serial number on each valve through TVA procurement records and
did not depend on field verification data for contract numbers.

PAGE A-26 R4
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 1 OF 26

BINDER TITLE .ASCO SOLENOID COMPUTED EEM DATE 8/21/86 _

VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86

A. DOCUMENTATION (See Note on Page B-3)

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Solenoid Valves

Automatic Switch Comvany (ASCO)

206-381-2RU 206-281-3RVU

206-381-3RU 206-381-6RVF

206-381-3RF 206-381-2F

QUALIFICATION REPORTS (See TAB C, "Discussion")(See Note on Page B-3)1R2

(1) Title/Number/Revision "Resort on Oualifi- RIMS
cationiof Automatic Switch Co. (ASCO)
Catalog NP-1 Solenoid Vlvs for Safety-Related

(2)

(3)

(4)

A45 850514 428

Applications in Nuclear Power Generating
Stations". AOR-67368. Rev. 1 DATE 8/19/83

Title/Number/Revision "Equipment Oualifi- RIMS NEB 840925 351
cation Research-Test Program & Failure
Analysis of Class lE Solenoid Vlvs",
F-C5569-309/315. Appendix C. DATE Nov. 1983

Title/Number/Revision "Aging and Qualifi- RIMS B74 890623 502
cation Research on Solenoid Operated
Valves," NUREG/CR-5141
RV DATE August 1988

Title/Number/Revision "ASCO Enxineering RIMS B25 870612 003
Report No. 177"

__DATE 12/11/79

OTHER (ANALYSIS, VENDOR DATA, ETC.)

Refer to Sheets 1A & 1B

Note: Throughout this TAB, references are made to the ASCO qualifica-
tion report listed above. This report is identified as (2)
in these references. Although the COCs in TAB E certify
compliance to ASCO test report AQS21678/TR, Rev. A, NRC
Information Notice 85-08, para. 4.b (see TAB J-4) considers
all ASCO NP-1 valves (except NP8316 series) qualified to
(1) above. Therefore, we are using (1) above for qualifica-
tion of the valves in this binder;

PAGE B-1 R2
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET la OF 26 IR1
R 2 R

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 9/24/8 I
VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK/HDR DATE 9/24/86 _

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued) R2

Descrintion

(5) Wyle Test Report No. 17523-1, Test Program
on Sealants for Class lE Devices

(6) Wyle Laboratories Letter dated
December 10, 1985.

(7) ASCO Letter dated April 29, 1985;
NP Valve Mounting Orientation.

(8) ASCO Letters dated May 8, 1986 and May 16,
1986; respectively; Coil Heat Rise Versus
Ambient Temperature Data.

(9) Status and Duty Cycles of 1E Solenoid Valves
Located in Potentially Harsh Environments
(WBNOSG4-045 Rl).

(10) Reduction of Beta Dose by Sheet Steel
(WBNTSR-051 RO).

(11) Deleted by Revision 2.

(12) Beta Dose Reduction From Finite Volume
(WBNTSR-057 RO).

(13) 100-Day LOCA Dose to Electrical Equipment in
the EGTS Filter Train Room (WB1NAL3-031 Rl).

(14) LOCA Temperature Profile in the. Dead-Ended
Compartments (QIR NEB86170).

(15) Safet-y evaluation of superheated steam in the
valve vaults caused by a main steam line break
(WBNOSG4-003 R2).

a S- rx 1
(16) Solenoid Valve Voltage Study M

(17) Integrated Accident Dose inside Primary
Containment (TI-RPS-48 R2).

PAGE B-2 R2

WBEP-0007Q

&

RIMs No.

EEB 840731 501

B45 851213 008

B43 850502 015

B71 860512 001
B71 860520 001

B45 860902 219

B26 891129 202

B26 891221 201

B45 880826 235

B45 860922 253

B45 851112 218

PP 900702 4'/7

B45 851105 235

R2



BINDER NO. WBNEO-SOL-003 PLAN7

BINDER TITLE ASCO SOLENOID
kVALVES, MODEL 206-381 - SERIES
(DC CONS1iTRTCTON)

A. DOCUMENTATION
OTHER (ANALYSIS, VENDOR DATA, ETC.)

I WBN UNIT(S) 1 SHEET lb OF 26
R 3 R 4

COMPUTED EEM DATE 9/24/86 CDH
5/11/90

CHECKED WBK/HDR DATE 9/24/86 AFM
5/17/90

(Continued)

Type RIMs No.

Category and Operating Times

(WBROSG4-004
(WBNOSG4-005
(WBNOSG4-008
(WBNOSG4-009
(WBNOSG4-011
(WBNOSG4-015
(WBNOSG4-017
(WBNOSG4-018
(WBNOSG4-021
(WBNOSG4-026
(WBNOSG4-040

Ru1)
RIO)
R15)
R7)
RIO)
RIO)
R9)
R13)
R5)
R7)
Rs)

B1el

B18 900612
B~r900314
B26 900309
B26 900309
B26 900309
B26 900309
B26 890510
B26 900110
B18 900612
B45 870227
B26 890321

253
202
231
233
228
226
506
200
251
426
016

|R4

I R4

I R4

(29) TVA Environmental Drawing 47E235-41 Ri and
DCA-P04104-01-0 per DCX P-04104-C (B26 890908 819)

(30) TVA Environmental Drawing 47E235-42 R2 and
DCA-P04104-03-0 and DCA-P04104-05-0 per DCN P-04104-C
(B26 890908 819)

(31) TVA Environmental Drawing 47E235-44 R1

(32) TVA Environmental Drawing 47E235-45 RI and
DCA-P04104-06-0 per DCN P-04104-C (B26 890908 819)

(33) TVA Environmental Drawing 47E235-48 13

(34) TVA Environimental Drawing 47E235-56 R1

(35) TVA Environmental Drawing 47E235-61 Ri

(36) TVA Environmental Drawing 47E235-76 R3

(37) TVA Environmental Drawing 47E235-78 R3

(38) Attenuation Factors for Postaccident Beta Dose
in Primary Containment (GENAPS3-023 RO)

B04 900320 300

(39) Dose Grid Around the EGTS Filter (WBNTSR-018 RO) B26 891106 203

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be.
considered -a complete listinx of binder references.

PAGE B-3 R4
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(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)

System
System
System
System
System
System
System
System
System
System
U2 for

1
3
30
31
43
65
68
70
77
90
Ul
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 2 OF 26
R 3 R 4 /

BINDER TITLE ASCO SOLENOID CCOMPUTED EEM DATE 9/24/86 CDH AT
VALVES, MODEL 206-381 - SERIES 5/17/90 gl/9°
(DC CONSTRUCTION) CBECRED WBK/HDR DATE 9/24/86 AFM 9

5/1/9 Mftg

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified

OPEN

(1 5

ITEMS AND QUALIFICATION DEFICIENCIES

T)=1a+tad 'Ko r-pvr at n 1)

(2A) Deleted by revision 2.

(3) Deleted by revision 2.

(4) Deleted by revision 2.

(5) Solenoid valves-with missinx nameplates must be replaced

with qualified models and must be field verified.

(6) Replace four solenoid valves which must be environmentally

qualified to Perform their intended safety-related functions.

(7) Deleted by revision 2.

(8) Conduit seal must be installed on several valves to meet

PAM requirements.

(9) WBEN osition on Possibilitv of multiple ground faults

existing in DC distribution systems must be established.

RX4

PAGE B-4 R4
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j BINDER N&WBNEQ-SOL-OO3 PLANT WBN UNIT(S) 1  SHEET 3 OF 26

ASCO SOLENOID COMPUTED _ DATE /, '_ _ R
VERN HE 2,X 06-38 1 zSE=~ COPUE DAE621

(DC CONSTRUCTION) CHECKED DATE DATE

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate All Documents Which are Applicable):

X Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE 323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
01B (IEEE 323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1974, IEEE 344-1975, IEEE 382-1980, and IEEE 627-1980

PAG



BINDER NoWBNEQ-SOL-003 PLANT WBN UNIT6S) 1  SHEET 4
R - R

BINDER TITLE ASCO SOLENOID COMPUTED ad M DATE _ __;i___

VALVES, MODEL 206-381-SERIES
(DC (ONSTRUCTION) CHECKED DATE X

PAGE8A-6

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under
Similar Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS See TAB C

.... X.=
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 5 OF 26

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/21/8 _

VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK DATE 8/22/86 ____--

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification documentation
identical to the plant equipment which requires qualification
(Yes/No/NA)? -No

Plant Device

(1) Equipment Type Solenoid Vlv

(2) Manufacturer ASCO

(3) Model Number(s) 206-381-2F

206-381-3RU

206-381-RU

206-381-3RF

206-381-3RVU

206-381-6RVF

(4) Serial Number(s) See TAB F

(5) Identify Component- None
Unique checksheet
attached:.

Qualification
Document

Solenoid Vlv

ASCO

206-381-6RF
K206-380-3RVF
(Viton)
NP832070E
(Coil only)

Test Valve #3
Test Valve #2
(Viton)

Reference
Page 1

of (1)
Page 1

of (1)
Page 1 & 5 R2

of (1)
Table 3.2

of (1)
App. I

of (1)

Table 3.2
of (1)

Table 3.2 R2
of (1)

JUSTIFICATION/COMMENTS "X" Prefix to model numbers listed in TAB A

indicated A 1/2" NPT conduit connection in Dlace of standard 3/4"

NPT connection. Differences between installed models and tested

models are orifice size. mode of operation (i.e., normally closed.

normally open. universal) and seat material. Orifice size and mode

of operation do not affect qualification. Both elastomeric

materials used as seats have been addressed in TAB C and metal-to-

mtal seats are not environmentally degradable.

PAGE B-7 R2
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 6 OF 26

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE-9/05/8 6
VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBID/HDR DATE 9/05/ _

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.)
If yes, enter requirement in QMDS, if no, provide justification.

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface
None Specified;See
TAB C."Interfaces"

None Specified;See
TAB C."Interfaces"

None Specified;See
TAB C."Interfaces"

See TAB C-9

N/A

Plant
Requirement?

(Yes/No)

No

Yes

Yes

Yes

Vertical & Upright
t450 Yes
Conduit/Junction
Box must be oriented
such that moisture
does not drain into
coil housing No

See below Yes

Reference
Test Report

NA
See Below and
Ref(l) Section
9.5.3 P D-98

NA

Section 5.3
of (1)

NA
App. A, pg A2
of (1) & ASCO
Letter (TAB E-9)

Ref (1)
Sec. 5.3 and
P-i this TAB

See below

JUSTIFICATION/COMMENTS ASCO does not identify specific inter-
facing requirements except to require a 90° street elbow facing
downward connected to exhaust port or similar configuration to
prevent moisture intrusion from liquid spray. This is required
only on valves located inside containment and subject to
containment spray. (Reference: Page A18, Section 9.5.3 of
(1)). See TAB C-15 for TVA's position on this. TAB G lists
valves requiring elbows. See TAB C for a description of the TVA
interfaces. The process fluid for these valves is oil-free
instrument air. See TAB J-2 for discussion.

PAGE B-8 R2
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BINDER NO. WBNEO-SOL-003 PLANT, WBN UNIT(S) 1 SHEET 7 OF 26
R 2 R

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE- 118
VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK DATE 8/22/86 _

G. TEST SEOUENCE

(1) Test Sequence: Was the test sequence established to simulate
the accident environment in accordance with IEEE-323 (74),
paragraph 6.3.2 (Yes/No/NA)? (Note below.)

(a) Equipment inspected
for damage

(b) Baseline performance
measurements taken

Yes/No/NA

Yes

Yes

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

. . . I

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Reference

Sect. 4,
DR. 8 of (1)

Sect. 4,
pas. 8.23.24 of(l)

Sect. 4.1.1,
Dr. 8 of (1).
Sect. 4.1.4,
DR. 15 of (1)
Sect. 4.1.2,
Da. 12 of (1)
Sect. 4.1.5, pg. 15
Sect. 4.1.6,
DR. 17 of (1)

Sect. 4.2,
pas. 19-23 of (1)
Sect. 4.2.3, pgs.
22 & 23 of (1)

Sect. 4.4,
DR. 24 of (1)

(2) Was the same piece of equipment used throughout the test
sequence described in item (1) above (Yes/No/NA)? Yes

(3) Have the test equipment, test equipment accuracies and
calibration data been appropriately documented (Yes/No/NA)?
Yes (Reference: ADendix G of (1).

|R2

. |R2

JUSTIFICATION/COMMENTS Test Valve #2 was utilized to aualifv the

Viton elastomers. Refererence to this valve is in regard to VitonJR2

elastomers qualification only unless otherwise noted.

Appendix I of (1) is used for coil qualification. I R2

PAGE B-9 R2
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BINDER NO. WBNEO-SOL-003 PLANT

BINDER TITLE ASCO SOLENOID (
VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) (

WBN UNIT(S) 1 SHEET 8 OF 26
R 2

COMPUTED EEM DATE 8/21l/8X

CHECRED WBK DATE 8/22/86 _

Was aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: Appendix A. Sect. 9.4.

ne. ATO of (1). and TAR C

JUSTIFICATION/COMMENTS Aging was done using nitrogen as the

process fluid in lieu of instrument air. See TAB C-li.

(2) Were the following effects considered

Axing Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/
process) stress aging

JUSTIFICATION/COMMENTS

in the aging program:

Yes/No/NA Reference
App. A, Sect.

Yes 9.4.1 of (1)
App. A, Sect.

Yes 9.4.4 of (1)
App. A, Sect.

Yes 9.4.5 of (1)

App. A, Sect.
Yes 9.4.2 and

9.4.3 of (1)

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the
aging program (Yes/No/NA)? Yes (Reference: NA

JUSTIFICATION/COMMENTS See Discussion. P-4.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: ADD. A. Sect. 9.4.1.

Da. AIO of (l) and TAR C (
/1

JUSTIFICATION/COMMENTS

PAGE B-10 R2
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BINDER NG. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 9 OF 26
R 2 3

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE' 8/21/8
VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK DATE 8/22/86 __

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: ADD. *B of (1) ).jR2

JUSTIFICATION/COMMENTS

(c) Was the basis for thermal aging identified in the
qualification program (Yes/No/NA)? Yes
(Reference: Sect. 4.1.1 & App. A. sect. 9.4.1 of (1) R

JUSTIFICATION/COMMENTS

(d) Was the aging acceleration rate justified and the parameters
of time and temperature identified in the qualification
program (Yes/No/NA)? Yes (Reference: App. A.

Sect. 9.4.1 of (1) K. R2

Parameter

Temperature
Time

Plant Maximum Normal

130° F (worst case)
40 years

Test Equivalent

250°F 1400 F
18-1/4 days 8 years

JUSTIFICATION/COMMENTS The above equivalent time is basedjR2

on the activation enerzy of the EPDM Elastomers (0.94eV)

and does not consider heat rise due to the coil being

F. A e - 4 Occ uft u WL rlse _ana lvsis. I

(e) Was the Arrhenius methodolgy used for accelerated aging
(Yes/No/NA)? Yes (Reference: PR. 9 & ApD. A.

Section 9.4.1 of (1) &, TAR C

). fR2

). R2

JUSTIFICATION/COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (Yes/No/NA)? Yes
(Reference: ADD. B of (1) 1R

* I --- - .I

JUSTIFICATION/COMMENTS

- PAGE B-11 R2
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SfEET 10 OF 26

BINDER TITLE. DASCO SOLENOID - COMPUTED EEM DATE 8/21/864 -
VALVES, MODEL 206-381 - SERIES I fPA
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86 '6 ' _

H. AGING (Continued)

(g) If a regression line was used for determining accelerated
aging parameters, are test points or failure modes
identified on the line (Yes/No/NA)? N/A
(Reference: )

JUSTIFICATION/COMMENTS

(h) Was the equipment operated during the'thermal aging
(Yes/No/NA)? Yes (Reference: Sect. 4.1.1. DR. 11 of

.).IR2

JUSTIFICATION/COMMENTS

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the. qualification
program (Yes/No/NA)? Yes (Reference: ADD, A.

I. R2

JUSTIFICATION/COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? No
(Reference:

JUSTIFICATION/COMMENTS ASCO's intent was not to subject

the test specimen to radiation exposure in accordance

with the limiting mai-salv4n

strate operability regardless of the radiation threshold

values by testing the entire assembly,

(c) Was the basis for
the qualification
(Reference: Sect

radiation aging exposure identified in
program (Yes/No/NA)? Yes
4.1.4 & 4.2.2 & ADD. A. Sect. 9.4.4 &

Q.5.2 of (1l

JUSTIFICATION/COMMENTS -

PAGE B-12 R2
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 11 OF 26
R 2 R -

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/26/8;6d
VALVES, MODEL 206-381 - SERIES OPF
(DC CONSTRUCTION) CHECKED WBK DATE 8/26/86 4d __

H. AGING (Continued)

(5) (d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference:
Sect. 4.1.4 of (2)

-- Plant normal ambient radiation 7
dose (rd) 2x1O (worst case)

Test exposure dose (rd)

Test exposure dose rate (rd/hr)

Test exposure source type
(e.g., Co-60 gamma)

- R27
2.3xlO . aamma

0.71 Mrad/hr

Co-60, gamma

JUSTIFICATION/COMMENTS Test valve was 1exposed to a
combined aging and accident dose of 2.OU0lO8Rads, which
exceeds the worst case combined plant dose of 6xlO7Rads.
Valves with Viton elastomers must be limited to 2x107

Rads combined normal and accident dose if required to
shift position after exposure.

(6) Vibration (non-seismic) Aging:.

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program1  Yes (Reference: JR2
ADD. A. Sect. 9.4.5. Da. A13: and Sect. 4.1.5 of (1) ).I

JUSTIFICATION/COMMENTS No failure which could be attri-
buted to vibration axina was identified.

(b) Was the basis for vibration- aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: Sect. 4.1.5: ADD. A. Sect. 9.4.5: of (1) ).1R2

JUSTIFICATION/COMMENTS

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation addressed in the qualification program
(Yes/No/NA)? Yes (Reference:
Sect. 4.1.2. 4.1.3. & 4.1.5 of (1)

1 Qualification program refers to the test report and any supple- R2
mental documentation including TVA analyses in TAB C of the Binder.

PAGE B-13 R2
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BINDER NO. WBNEO-SOL-003 PLANT . WBN UNIT(S) 1 SHEET 12 OF 26
¢ ° ~R 2 R

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/21/86, ___

VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86 Heft

H. AGING (Continued)

(7) (a) JUSTIFICATION/COMMENTS Effects resulting from these

stresses were not discernable from other effects.

However, the valves successfully Passed the baseline

tests following thermal aging. wear aging. vressurization

aging, and radiation aging.

(b) Was the basis for stresses- induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference:
ADp. A. Sects. 9.4.2. 9.4.3 & 9.4.5 of (1) ).JR2

JUSTIFICATION/COMMENTS

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: Sect. 4.1.1 of (1) |R2

Qualified life (Document in QMDS) See TABS C and G

JUSTIFICATION/COMMENTS The qualified life is different.

in most cases, from the value riven in the test report.

TAB C Provides rationale.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: ADD. C.of (1) ). IR2

JUSTIFICATION/COMMENTS Replacement intervals and qualified

life are a function of plant specific conditions in
R2

comparison to test conditions. TABS C and G define the

replacement intervals and qualified life and their basis.

PAGE B-14 R2
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 13 OF 26
R 2 D ^

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/23/86~
VALVES, MODEL 206-381 - SERIES d/c< D
(DC CONSTRUCTION) CHECKED WBK DATE 8/23/86 .

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal
and/or Radiation Degradation and Aging (Use Section C of Binder
for Detailed Materials Analysis).

Radiation Activation
Material/Property/Function Threshold Reference Eneray Ref

(Coil) IsoMica bonded
with Hi-Temp Epoxy NA -
(Seats) Ethylene Propylene
Terpolymer NA

Viton (Seats) NA

*DC 550 Lubricant NA

NA

NA

NA

NA

1.00

0.94

1.04

NA

erence
App. B,
pg. B5-
B7 of (1)
App.Bpg.
B3 of (1)
App.Bpg.
B4 of (1)

NA

JUSTIFICATION/COMMENTS Note: The Class H coil is composed of six

Primarv materials. Of these. the one with the lowest activation

energy is Iso-Mica bonded with hi-temperature epoxy. Its activation

energy is 1.00 eV. The materials of coil construction alone with

their activation energies are identified in Appendix B. page B5

through B7 of (1). Radiation values are not required because no

analysis was Performed. The devices were qualified by test.

*Although not stated in reference 1. DC 550 lubricant was used on

tested valves as verified by ASCO letter dated January 5. 1988

(see TAB E-12).

R2

R2

PAGE B-15 R2
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 14 OF 26
R 2 R_

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/21/86
VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86 4

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the
limiting values of performance characteristics which would
constitute failure if not met (Yes/No/NA)? Yes
(Reference: ADD. A. Sect. 6.1. 6.2. and 6.3 of (1)

R2
Identify Acceptance Criteria: Coil only taken from (1) -
Must operate at any voltage between 9OVDC and 14OVDC.
Ratterv onernatd nC valves miust onirate oin depmanri at anv

voltage between 28% below and 12% above the specified
nominal DC voltage. Insulation resistance must measure
greater than or equal to 1 megohm at 500VDC. Leakage
current must be less than 0.5 milliamDs at 1250 VAC for
1 minuiti-e. For Qaa1ta t A n 440r.a ma takn .nrm (1 --Unl-xi IP.)

must overate at the minimum and maximum operating pressure
differential. Valves must not have a pressure increase at
a cylinder port which is required to be vented or a pressure
decrease at a cylinder port which is required to be
pressurized in excess of 10% of the maximum operating
Pressure differential. Valves must shift to energized
position upon avplication of power within limits specified
above and shift to deeneraized position when Dower is
removed, with inlet press. applied at any value between
max. and min. pressure differential.

(2) Performance Characteristics: Does the report/analysis provide
the performance characteristics for the equipment which should
be verified before, after, and periodically during the test to
judge equipment performance (Yes/No/NA)? Yes
(Reference: Ref. App. A. Sects. 6.1. 6.2. 7.1. 7.2. and

Table 4.4 of (1) ).1R2

Identify baseline and functional testing: Recording coil
excitation, coil dielectric, seat leakage at 125 psig and
10 psig in both the energized and deenergized state, noise
test, external leakage at 125 Psi, operational test from
125 Psig to 0 Psig. insulation resistance and number of
active coil turns during initial baseline and following
DBA simulation.

JUSTIFICATION/COMMENTS

PAGE B-16 R2
WBEP-0007Q
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BINDER NO. WBNEO-SOL-003 PLANT WEN UNIT(S) 1- SHEET 15-OF 26

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/2l/8 _

VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86 g

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

JUSTIFICATION/COME NTS

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (Yes/No/NA)? Yes
(Reference: Appendix A. Sect 9.5.3 & Fig 9.2. Daae A26 of (l))1R2

JUSTIFICATION/COMMENTS

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:

Table 4.3 and Table 4.4 of (1) ).1R2

JUSTIFICATION/COMMENTS

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

Voltage 125V DC See Below

Load 35.1 Watts Contracts. TAB E
R2

Frequency NA

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS Wiring diagrams drawings

#453600-1-2.4: -3-2.11: -30-8.9.11,12: -31-1,

-43-1.2: -65-1.3: -68-1: -70: -77-2.6: -90-1.

PAGE B-17 R2
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 16 OF 26
R 2 R 4

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/21/86 CDH
VALVES, MODEL 206-381 - SERIES 4/30/90 *P'//0
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86 AFM 4

5/1/.9 0 /

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(b) Parameter

Voltage

-- Load

Frequency

Accuracy

Other(s)

Specific Accident Conditions
90 VDC Min.
(See comment)

Not specified

NA

NA

Reference

NA

NA

JUSTIFICATION/COMMENTS TVA Calculation WBN EEB-MS-TI11-0004

-aV M-% &JJ.e L.'J .O.LLJ dV.LV e uean e urL auulUenL

vnA 4 4 4.4 em a O vzm -mq4- 4- T
. I L.L -.CL .1 . k J ) V I Ic ) .

(c) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Demonstrated Conditions

90 VDC

35.1 Watts

NA

NA

Reference
Fig. 9.2
P. A26 of (1)
App. lIVAL R4
pg. AI-2 of

(1)

JUSTIFICATION/COMMENTS Ref. (1) ADnn A -ePti-4n A 1 1
-- ~ ----..- ..- ...... -Xisvrequires 125VDC valves to operate on demand at any voltage

between 90-14OVDC. Per Figure 9.2 of Ref. (1) the test valve
was successfully tested at 90VDC. A Primary concern with

- . - I
Solenoid valves

terminals.
-,- - --- -- -. . s e .wLaU.LC aL LIM C1ll

TVA calculation WBN EEB-MS-TT11-04, shows t.hat-
the valves in this binder are gunolied vnlt-aa w4 t-h4n -4 -
environmentall qualified minimum rating as reouired to
perform their safety functions during accident conditions.

PAGE B-18 R4
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 17 OF 26
R 2 - R 4

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/21/86 CDH i
VALVES, MODEL 206-381 - SERIES 4/30/90 6v,/,°
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86 AFM do"

5/1/90 Y/293

K. REOUIRED OPERATING ENVIRONMENT (Worst Case for All Environmental
Areas)

Reference Environmental Drawing No. 47E235-42 and 47E235-76

(1) Normal Max

(a) Temperature (IF) 1301F

(2) Abnormal Max

- (a) Temperature (OF) 1404F

(b) Pressure (psig) 14.7 . sia (b) Pressure (psig) 14.7 usia

(c) Humidity (X)

(d) Radiation (rd)

(3) Process Interfaces:
oil-free instrument

80% (c) Humidity (%) 100%

2x107 rads
TID

(d) Radiation (rd) NA

The process fluid for these valves is
air with a maximum design temperature of

100?. ~Therefore, the boundin2 temnerature for these valves
is the ambient.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Up to eight hours per excursion and less than 1%
of Dlant life.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 3270F*

11.2 psig
(b) Pressure (psig) 25.6 Dsia

(c) Humidity (%) 100% -

Accident type LOCA/HELB

Accident type LOCA/HELB

Accident type LOCA/HELB

(d) Radiation (rd)

4.7x108 rads
(beta)

3.8x107 rads
(aamma) Accident type LOCA/HELB

(e) Spray Type

0.1847 molar H3B03
(2000 ppm Boron)
0.333 molar NaOH
pH 8.3 @ 25°C Accident type LOCA/HELB

*See Tab C-4, Page C-90, for discussion of MSLB in the
main steam valve rooms.
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 18 OF 26

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 9/24/8 I
VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK/HDR DATE 9/24/86 .

K. REOUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): The duration of the containment spray is 30

days. Containment spray flow rate is equal to 9500 zal/min

or 0.92 GPM per square foot of containment cross section.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? Yes (Reference:

See Sect. P. (1) "Discussion"

(7) Subject to submergence (Yes/No/NA)? Yes (Reference:

Identify initiation time and duration of submergence:

See sheet 19A of this tab for discussion on valves subject 1R2

to submergence.

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: Environmental Drawing 47E235-41, -42, -44, -45 ).

If yes, identify the fraction of the unattenuated free field R2
beta dose to be added to the total dose and justify:

See Section P(3) this TAB

(9) Special environmental calculations (temp., rad., etc.)

Tpe RIMS No.

R2
See TAB B. Sect. A

PAGE B-20 R2
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 19 OF 26
R 2 R__

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/21/8 a

VALVES, MODEL 206-381 --SERIES 2t
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/8 _

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter

Operating Time

Temperature (IF)

Pressure (psig)

Relative Humidity (%)

Chemical Spray*

Radiation (rd)**
Submergence

Specified Demonstrated

1

100 days 30 days

327rF
25.6 psia
11.2 psig

2
100%
2000 Boron
(H3BO3)
pH 8.3

6.42x107 rads

4500 F

86 psig

100%
3000 ppm
Boron
DH 10.5

2..Olx108

rads 3
gamma
No

Reference

Fig. 4.2, pg.
26 of (1) -

Fig. 4.2, pg.
26 of (1)
Fig. 4.2, pg.
26 of (1)
Fig. 4.2, pg.
26 of (1)
App. A,
pg. A20 & A21
of (1)
Sect. 4.1.4,
4.2.2, 5.2,
Table 5.1,
ADD. D of (1)
See Sheet 19A

*Includes spray concentration, flowrate, density, duration, and
pH.

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type. 2.52 x 107 Beta (Attenuated dose) +
3.8 X 107 Gamma + 1 X 106 40-year dose = 6.42 X 107
Rads TID. (See Section P.(3) of this TAB for beta radiation
discussion and TID to each room after attentuation of beta
dose.

1 Within 30 days the temperature will return to maximum normal.
2 At 27.78 hours the humidity declines linearly to the maximum
normal at 30 days.

3 Valves containing viton elastomers are only qualified to a
maximum of 2 x 107 rads gamma.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Envelopes Specified

(Yes/No/NA)

Temperature
Pressure
Relative Humidity
Chemical Spray

Submergence

Yes
Yes
Yes
Yes

NO

Reference

See (1) above
See (1) above
See (1) above
See Sect.. P.(2)
See Sheet 19A &
TAB C, Sect. C-10

JUSTIFICATION/COMMErNTS

PAGE B-22 R2
WBEP-0007Q

R2

R2

Parameter

.



BINDER NO. WBNEO-SOL-003 PLADIT _WBN UNIT(S) 1 SHEET. 19a OF_26! R2
R 2R

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/21/86
VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86 v ..

L. SUMMARY COMPARISON OF TEST'CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

JUSTIFICATION/COMMENTS

Equipment located inside containment inside the crane wall below
elevation 722' (surge level) could become submerged following an

- -accident. Outside the crane wall, the steady state flood level
is 717'9". No valves listed in this binder are located inside
the crane wall and none are located below these levels. Some
valves in the Valve Vault Rooms could be subjected to submergence.
Environmental Data Drawing 47E235-76 lists the maximum flood 1R2
levels for the Valve Vault Rooms to be 730.84' for the South Room
and 730.87' for the North Room. The valves in this binder located
in the Valve Vault Rooms are addressed under TAB C, Section C-4
(Group D Valves).

PAGE B-23 R2
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 20 OF 26
R 2 R_

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/21/86 X

VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBIK DATE 8/21/8 18

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins per IEEE-323(74)

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: ±10% of rated value

Frequency: ±5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: +10% added to acceleration

JUSTIFICATION/COMMENTS See Appendix E of

information on margins.

Margin
Applied

>151F

>10%

>10%

*

+12 to
-28%

N/A

Yes/No/NA

Yes

Yes

Yes

No

Yes

N/A

Yes Yes
See Sect.
4.2.1
of (1) Yes

F (1) for detailed

R2

*The post accident life calculation in TAB C proves that the

30-day test envelops the 100-day Post accident requirement.
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 21 OF 26
R 2 R

BINDER,TITLE ASCO SOLENOID COMPUTED EEM DATE 8/2l/8 4
VALVES, MODEL 206-381 - SERIES'
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86 4

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference:. See TAB A).

JUSTIFICATION/COMMENTS Functions are varied . All are

listed in TAB A.

(2) Did the equipment perform its intended function during the
simulated design basis accident exposure (Yes/No/NA)? Yes
(Reference: Sect. 5, Table 5.1. Dg. 59, APD. J. and Dg. 33

of (1) )

JUSTIFICATION/COMMENTS The test valve is assumed to be
normally energized and required to deenergize on receipt of
accident signal.' then to remain operable for 30 days post-
DBA. The specific DBA functions of the TVA valves are
described in TAB C.

(3) Did the equipment perform its intended function during the
simulated post-design basis accident exposure
(Yes/No/NA)? Yes (Reference: Sect. 4.2.3. ADD. J of (1)).

JUSTIFICATION/COMMENTS __

(4) Did the test demonstrate the operability requirements for the
required time interval for which the equipment is required to
operate (Yes/No/NA)? Yes (Reference: Table 5.1. PR. 59

and Apy. J. Table 1 of (1)

JUSTIFICATION/COMMENTS See TAB C for the analysis of the
test DBA versus the plant specific DBA. The test valve
demonstrated operability in accordance with the requirements
defined in M(2) above

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (Yes/No/NA)? Yes
(Reference: Sects. 5.2 and 5.3. DRs, 56 and 57 of (1)

and page 33 of (1) )

JUSTIFICATION/COMMENTS We have reviewed and concur with the
disposition of anomalies in the test report. There is no
impact on installed equipment.

7 2-
)-.
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BINDER NO. WBNEQ-SOL-003 PLANT WBN UNIT(S) 1 SHEET 22 OF 26
-. R -- -_-- _ R - R R

BINDER TITLE AO SOULENUOID
VALVES, MODEL NO. 206-381-SERIES
(DC CONSTRUCTION)

COMPUTED i Z' ' DATE /i;7/684 _

CHECKED A _ DATE

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS See TABS C and G

1

PAG EB•S

13P q 9



BINDER NO. WBNEQ-SOL-003 PLANT WBN UNIT(S) 1 SHEET 23 OF 26
- .. . R - R ~

COMPUTED t'd1 DATE g/LJ/_Z6_

CHECKED DATE DATE __

BINDER TITLE ASCO SULENUID
VALVES, MODEL NO. 206-381-SERIES
(DC CONSTRUCTION)

0. SUMMARY OF REVIEW

Yes/No/NA

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes

N/A

Yes

N/A

N/A

N/A

Yes

Yes

Yes

Yes

N/A

Yes

PA GE1.-
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BINDER NO.WBNEQ-SOL-003 PLANT WBN UNIT(S) 1 SHEET 24 OF -26
R -_ R ~BINDER TITLE ASCO SOLENOID COMPUTED 1"t DATE _ _i_ __VALVES, MODEL NO.. 206-381-SERIES / /d

(DC CONSTRUCTION) CHECKED DATE .

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

PAGE Bo%8
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BINDER NOWBEQ-SOL-OO3 PLANT BN UNIT(S) 1  SHEET 25 OF 26
R -_ R

BINDER TITLE ASCO SOLENOID COMPUTED are DATE _ __ __ __

VALVES, MODEL NO. 206-381-SERIES ; /
(DC CONSTRUCTION) CHECKED A DATE d

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance
criteria for equipment performed?

(b) Was an initial base line test done to establish
required performance characteristics?

(c) Has the test/analysis demonstrated that
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time at least
1 hour?

(b) If exception to the 1-hour minimum operating time
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identified?

P. DISCUSSION

(1) Moisture or liquid intrusion (Sect. K.(6)).

Yes/No/NA

Yes

Yes

Yes

Yes

N/A

Yes

Yes

N/A

Yes

Yes

Yes

The valves reqiring-protection from moisture or liquid intrusion

have had Conax conduit seals installed and are identified in Section

1 of the QMDS. which is located in TAB G of the binder. See TAB C-9.

submergence for elaboration.

PA G 6 d29
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 26 OF 26

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 9/24/86 X

VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) - CHECKED WBK/HDR DATE 9/24/86 #4

P. DISCUSSION (Continued)

(2) Chemical Spray (Sec. L. (1) & (2)).

The containment spray flow rate is equal to 9500 gal/min or 0.92
GPM per square foot of containment cross section and the duration
is 30 days. The chemical spray concentration is 2000 ppm Boron
with a pH of 8.3. The ASCO test valve was subjected to a 30-day 1R2
exposure to steam, chemical spray and clear water simulating a
combined LOCA/HELB and post-accident cool-down. The chemical
spray solution of 3000 ppm Boron as Boric Acid in solution with
0.064 molar sodium thiosulfate buffered with sodium hydroxide to a
pH value of 10.5 at room temperature was applied at a rate of 0.7
GPM per square foot of valve-area projected in a horizontal plane.
The test solution is more corrosive than the containment spray.
Therefore, all valves listed in this binder fall within the quali-
fication provided by the test valve.

(3) Beta Radiation (Sec. 0.(12)(b)).

Post-DBA beta radiation must be addressed for all equipment located
inside containment which is required for LOCA mitigation. SolenoidjR2
valves in Group A are located inside containment in the Lower Com-
partment, in. the Accumulator and Fan Rooms, Group B valves are in R2
the Upper Compartment, Group C valves are in the Annulus and
Group G valves are in the Instrument Room.

Per drawing 47E235-44, which covers the Annulus, the 100-day
accident radiation dose is 1.2 x 107 rads (includes a Beta dose R2

Sj contribution of 6 x 105 rads). Since the ASCO valves are qualified
4V to 2. O x 108 rads, no credit for reduction of the beta dose is

necessary for the valves in Group C.

Per drawing 47E235-45, which covers the Instrument Room, the
100-day accident radiation dose is 4.7xl08 Rads Beta and 1x107  R2
Rads Gamma.

Per drawing 47E235-42, which covers the Lower Compartment, the R2
100-day accident radiation dose is 4.7 x 108 rads beta and 1 x 107
rads gamma.

Per Drawing 47E235-41, which covers the Upper Compartment, the
100-day accident radiation dose is 4.7 x 108 beta and 3.8 x 107 R2
rads gamma.

Since the combined gamma/beta doses possible in the Lower (Group A),
Upper (Group B), Compartments and Instrument Room (Group G), JR2
exceed the qualified level of the valves on face value, it is
necessary to consider the inherent shielding afforded these valves.
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 26a OF 26
R 2

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/21/86
VALVES, MODEL 206-381 - SERIES
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86 .AL f

P. DISCUSSION (Continued)

(3) Beta Radiation (Sec. 0.(12)(b)). (Continued)

All non-metallic parts of the valves are totally enclosed by metal
with the exception of the 18" wire pigtails. The minimum thickness
of metal is assumed to be the coil housing, which is 3/32"
(0.09375) steel, per ASCO's Tom Hays telecon with TVA's Dean Helton
on January 7, 1986. OE Calculation WBNTSR-051 "Reduction of Beta 1R4
Dose by Sheet Steel," page 3.1, shows the beta reduction factor for
14 gauge (0.0747)" steel is equal to 0.0536. This reduces the total
100-day Beta dose to the valve internal parts to (4.7 x 108) x
(5.36 x 10-2) = 2.52 x 107 rads TID beta.

In the Instrument Room, the total combined 100-day Beta and
accident radiation dose will equal (2.52x107 Beta)+(lX107 Gamma)=
3.52x107 Rads. The combined 100-day accident radiation plus the
40-year dose(3.5xlO5) equals a total radiation dose of
3.55l0j7 Rads TID.

In the Lower Compartment, the total combined 100-day beta and
accident radiation dose will equal (2.52 x 107 beta) + (1.0 x 107
gamma) = 3.52 x 107 rads. The combined 100-day accident radiation
plus the 40-year dose (2 x 107) equals a total radiation dose of
5.52 x 107 rads TID.

In the Upper Compartment, the total combined 100-day Beta dose and
Gamma accident radiation dose will equal (2.52 x 107 Beta) +
3.8 x 107 Gamma = 6.32 x 107 rads. The combined 100-day accident
radiation plus the 40-year dose (1 x 106) equals a total radiation
dose of 6.42 x 107 rads TID.

The 2.01 x 108 rads the valves are qualified to clearly 1R4
envelops the above requirements plus 10% Margin.

The pigtail leads to valves No. 1-FSV-43-201, -202, -207, and -208
(subgroup A-2) terminate in a splice inside a piece of 1" solid
conduit which attaches to a Conax connector. Inasmuch as these
valves must be operable for 100 days after an accident, the pig-
tails must be qualified for the full 100-day radiation dose. Since
a calculation on the reduction of beta dose afforded by solid
conduit has not been made at this time, we will relate the wall
thickness of the conduit to the aforementioned "Reduction of Beta
Dose by Sheet Steel" calculation for this calculation. One-inch
rigid conduit has a wall thickness of 0.135". Page 3.1 of the
sheet steel calculation shows the beta reduction factor for 1/8-
inch sheet steel is equal to 0.0090. This reduces the total 100-
day beta dose to (4.7 x 108) x (9.03 x 10-3) = 4.24 x 106 rads.
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BINDER NO. WBNEO-SOL-003 PLANT WBN UNIT(S) 1 SHEET 26b OF 26
R 2 R 4

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/21/86 CDH
VALVES, MODEL 206-381 - SERIES 4/30/90 /
(DC CONSTRUCTION) CHECKED WBK DATE 8/21/86 AFM

5/1/90
P. DISCUSSION (Continued)

(3) Radiation (Sec. 0.(12)(b) (Continued)

Thus, the total combined 100-day beta and gamma accident radiation
dose (4.24 x 106 beta) + (1.0 x 107 gamma) = 1.42 x 107 rads, plus
the 40-year dose (2.0 x 107 rads) equals a total radiation dose of
3.42 x 107 rads. The 2.01 x 108 rads the valves are qualified to 1R4
clearly envelops the requirement.

The pigtail leads of all other valves in Groups A and B are covered
by 1/2 or 3/4 inch diameter flexible stainless steel conduit.
Since these valves are required to operate for only 5 minutes into
a LOCA, the pigtails are not required to be qualified for the full
100-day beta dose. OE Calculation TI-RPS-48 "Integrated Accident
Dose Inside Primary Containment," Table VI-14, page 7.24, shows the
total beta dose at 2 hours into the accident to equal 4.12 x 107
rads TID. The toal combined beta and gamma radiation dose will equal
(4.12 x 107 beta) + (3.8 x 107 gamma) = 7.92 x 107 rads TID.
Accident radiation plus the larger upper compartment 40-year dose
(1.0 x 106 rads) equals a total radiation dose of 8.02 x 107
rads TID. The ASCO valves are qualified for 2.01 x 108 rads. 1R4

v W&W3k -0 7
of, OE Calculation fE biL3-01X, "Beta Dose Reduction from Finite

Volume" provides reduction factors for beta radiation doses based
on the free space or "box volume" found inside each device. The
free space volume for the 206-381 series solenoid valves was
calculated to be 692cm3. This was done by calculating the volume
of a cylinder with dimensions corresponding to the extreme outside
dimensions shown on drawing JVA-206-381 (TAB I) for the coil
housing. The cylindrical volume of the conduit entry nipple was
added to this and the combined volume was treated as if none of
the space was occupied by internal components (space occupied by
coil, wiring, etc. was not subtracted). As can be seen from the
drawing, this free space volume calculation is extremely conser-
vative.

9 Using the 692 cm3 free spac ue and corresponding beta
dose reduction factor (per , the effective beta radia-
tion dose for the valves in this binder may be calculated:

692 cm3 < 1000 cm3; use 1.44 x 10-6 reduction factor

Effective Beta Dose = (4.7 x 108 rads)(l.44 x 10-6) =
676.8 rads
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BINDER NO. WBNEQ-SOL-003 _ PLANT WBN UNIT(S) 1 SHEET 26c OF 26
R 2 R 4BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 9/05/86 CDHVALVES, MODEL 206-381 - SERIES 4/30/90 s(DC CONSTRUCTION) CHECKED WBK/HDR DATE 9/05/86 AFM

5/1/90 4 8

P. DISCUSSION (Continued)

(3) Radiation (Sec. 0.(12)(b) (Continued)

The beta dose due to free space volume inside the valve is insig-
nificant (676.8 rads < 3 x 107 rads).

Recently issued DNE calculation GENAPS3-023, Attenuation Factorsfor postaccident beta dose in prim'-Containment, in summary 0states: n
"With the thickness of standard plate given as . . . 18.75
mils for 26 guage sheet metal, all radiosensitive material
contained in an enclosure formed of . . . 26 guage or thicker
iron will receive a beta dose of no more than one percent of
the free-field beta dose. The dose from airborne activity
within the enclosure may be neglected due to the small volume."

The thinest metal on these valves is the coil housing, which is
3/32" (0.09375) steel. Thus, the worst beta dose would be
4.7 X 106, which is much less than the 2.52 X 107 from
calculation WBNTSR-051 which we have used in this discussion. jR4

(4) Synergistic Effects (Sec. H(3))

Ethylene Propylene Terpolymer (EPDM) elastomer is used in the
construction of ASCO solenoid valves as gaskets and diaphragms.
EPDM is the only material having a potential for radiation inducedsynergisms based on a review of technical information provided inNUREG/CR-2157 and NUREG/CR-2553. Data in NUREG/CR-2157 suggeststhat dose rate effects in EPR materials are insignificant up todoses of 10 to 20 MRADs. A review of the location and environ-
ments of ASCO solenoid valves listed in TAB C-1 indicates thatthe maximum normal radiation dose will be seen by valves in
subgroup A-2. These valves are qualified for 40 years without
replacement of elastomer parts and will therefore be exposed toa maximum normal dose of 20 MRADS. Since all elastomer parts aretotally enclosed in metal, the radiation dose to these parts willbe less than 20 MRADs. Synergistic effects will be negligible fornormal service aging.

Potential dose rate and test sequence synergisms will not impact
qualification for accident conditions as demonstrated by TestReport AQR-67368. The test sequence of thermal aging followed byradiation aging plus accident radiation at high dose rates (0.71MRADs/HR-Aging, 0.9 MRADs/HR-Accident) is a reasonable simulationof actual plant requirements. Additional assurance is provided bythe severity of the radiation test because the test valve wasexposed to 201 MRADs whereas an actual dose of about 48 MRADs
(28 MRADs accident plus 20 MRADs normal service) is required.
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EQUIPMENT IDENTIFICATION MATRIX
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PRI' r '08/a9

UATTS BAR NuCWA R PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

---- LOCATION--------
9I-Q"Ut-------------- UHLIAM Ltk -LL1RQ - -- --- Al181i- ULf l RUMsB&

iiscazQlel o----------------------------- UQUEL-HU9---- CQUIhAGI--------

BINDER NO.: WdNEO-SOL
MANUFACTURER ; GOULD
PAGE 1 OF 7

(2) °EB-IlUt MU llt-EU-UTIQ ---------------

WBN-1-FSV -001-0004A -A 1-FSV -001-0004A -A
5G 1 MAIN STH HOR ISLN VALVE 321X-21

IBN-1-FSV -001-0004B -B I-FSV -001-00D4a -B
SG 1 MAIN STH HOR ISLN VALVE 321X-21

MBN-1-FSV -001-00040 -A 1-FSV -001-0004D -A
SG 1 MAIN STH HOR ISLN VALVE 321X-21

WBN-i-FSV -001-0004E -A 1-FSV -001-0004E -A
SG 1 MAIN STM HOR ISLN VALVE 321X-21

WBN-1-FSV -001-0004F -A 1-FSV -001-0004f -A
SG 1 MAIN STM HDR ISLN VALVE TEST 321X-21

729' AOl
76K38-8apoo

729' A01
76 K38-83080

729' A01
76K38-83080

729' AO0
76K38-83080

729' AO0
76K38-83080

A/B.15S/1OOD
A/B 5MN/100D

A/B 155/1000
A/B 5MN/1OOD

A/B 155/100D
A/B SMN/1000

A/B 15S/1o00
A/B 5MN/1OOD

A/C 15S/100oD
A/C 5MN/tOOD

MS/V SOLENOIDS MUST FUNCTION TO
FWIV SHUT THE HSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOUN

MS/V SOLENOIDS MUST FUNCTION To
FU/V SHUT THE MSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOUN

MS/V SOLENOIDS MUST FUNCTION TO
FM/V SHUT THE HSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

MS/V SOLENOIDS MUST FUNCTION To
FW/V SHUT THE MSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOUING DOWN

MS/V MUST OEENERGIZE To OPEN MSIV
FM/V VENT PATH. RE-ENERGIZATION

WILL NOT ADVERSELY AFFECT
MSIV.

R---- R....

PREPARER/DATE R. H. Loveday 6/11/86 zv>- --------- ---------- --

CHECKED/DATE W. B. Kim 6/12/86 g
- -- --- - - - - - - - - - - - - - , -,



PRI N

F A R P L A N T
ICATION MATRIX

-------- LOCATION--------
[RIEg hUNa-------------- i A gLEA DAN~ iflT- ULML1). BWLHOfn
QHicalIeuQu--------------------------- d-QfLNUb.a__- MQUIMA-I-------

IBN-1-FSV -001-0004G -B 1-FSV -001-0004G -B 729' A01
SG 1 MAIN STM HOR ISLN VALVE 321X-21 76K38-93080

wuB-1-FSv -OO1-0004H -B 1-FSV -O01-0004H -8 729'- A01
SG 1 MAIN STH HDR ISLN VALVE 321X-21 76K38-83080

WBN-I-FSV -001-0004i -8 1-FSV -001-0004J -B
SG 1 MAIN STH HOR ISLN VALVE TEST 321X-21

WBN1-FSV -001-0011A -A 1-FSV -O01-OD11A -A
SG 2 MAIN STH HDR ISLN VALVE 321X-21

WBN-1-FSV -001-0011B -B 1-FSV -001-0011B -B
SG 2 MAIN STH HDR ISLN VALVE 321X-21

-u
C)

7290 A01
76K38-93080

729' A02
76K38-83080

729' A02
76K38-83080

i

t2)

A/B 15S/100D
A/SB 5N/1000

A/B 15S/1000
A/B SHN/1000

A/C 15S/100o
A/C 5MN/1000

A/B 15S/lOOD
A/B 5MN/1000

A/B 15S/1 0D
A/B 5HN/1000

BINDER NO.: UBNEQ-SOL
MANUFACTURER: GOULD A
PAGE 2 OF 7

I&EUX-M .9IQt---------------

MS/V SOLENOIDS MUST FUNCTION TO
FW/V SHUT THE HSIVIS PREVENTING

THE NON-FAULTED SG6S FROM
BLOWING DOWN

MS/V SOLENOIDS MUST FUNCTION To
FW/V SHUT THE MSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

NS/V MUST DEENERGIZE To OPEN HSIV
FW/V VENT PATH. RE-ENERGIZATION

WILL NOT ADVERSELY AFFECT
HSIV.

MS/V SOLENOIDS MUST FUNCTION To
FU/V SHUT THE MSIV4S PREVENTING

THE NON-FAULTEO SGIS FROM
BLDWING DOWN

MS/V SOLENOIDS HUST FUNCTION TO
FW/V SHUT THE MSIVIS PREVENTING

THE NON-FAULTED SG6S FROM
BLOWING DOWN

R---- R

PREPARER/DATE R. H. Loveday 6/11/86

CHECKED/DATE.H B. Kim 6/12/86

W A T T S B A R N U -
TAB A - EQUIPMENT IDENT

/o8/39
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PRI tf

P A R P L A N T
ICATION MATRIX

BINDER NO. : WBNEQ-SOL
MANUFACTURER : GOULD .
PAGE 3 OF 7

-------- LOCATION---------
v.' -UaEH-------------UlttQtyL..1R------- &1UIL ULEyi1 WRALED
D095cIfIIQt---------------------------- -909LAMER --- Q- MIMI-------

.AI QeMR-IMtM EYER S&ELIrEuK&IQ-
(2)

WBN-1-FSV -001-0011D -A 1-FSV -001-00110 -A
SG 2 MAIN STI HDR ISLN VALVE 321X-21

WON-1-FSV -001-OOI1E -A 1-FSV -001-O011E -A
SG 2 MAIN STH HOR ISLN VALVE 321X-21

WBN-1-FSV -001-O0I0F -A 1-FSV -001-0011F -A
SG 2 MAIN STM HOR ISLN VALVE TEST 321X-21

WBN-1-FSV -001-OOI1G -8 1-FSV -001-0011G -B
SG 2 MAIN STH HOR ISLN VALVE 321X-21

WBN-1-FSV -001-O00iH -B 1-FSV -001-0011H -B
SG 2 MAIN STH HOR ISLN VALVE 321x-21

729' A02
6K38-8 080

7 29' A02
76K38-83080

729' A02
76K38-83080

729' A02
76K38-83080

729' A02
76K38-83080

A/B 15S/1000
A/B 5MN/1060

A/B 15S/1000
AlB 5MN/10OD

A/C 15S/100D
A/C 5mN/1OOD

A/B 15S/100oD
A/B 5MN/1000

A/f8 15S/lOOD
A/B 5MN/1000

MS/V SOLENOIDS MUST FUNCTION TO
FW/V SHUT THE MSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
SLOWING DOWN

MS/V SOLENOIDS MUST FUNCTION To
FW/V SHUT THE MSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

HS/V MUST DEENERGIiE To OPEN MSIV
FW/V VENT PATH. RE-ENERGIZATION

WILL NOT ADVERSELY AFFECT
MSIV.

MS/V SOLENOIDS MUST FUNCTION To
FW/V SHUT THE MSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

HS/V SOLENOIDS MUST FUNCTION TO
FW/V SHUT THE MSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

R-./-

Z/Z;p I

R---- R----

PREPARER/DATE R. H. Loveday 6/11/86-C-ED------ 6-----------/
CHEcKEDJDATE_ W. -B.-Kim 6/12/86 --

W A T T S B A R N I)
TAB A - EQUIPMENT ID

2/08/89
I)



PRINT DATE

AT T S A R N U C L 9 P A N
W A T T UIPAENTU C L E AT P L A N T

TAB A - EQUIPMENT IDENTIfICATION MATRIX

--------LOCATION---------
2-bdHoU Utill QEXLE--d NO-----ADIlUl- EL!AL1 8U/BAU

BIRIEIx ---------------------------- QLUU --- CQUIBAI[-------

BINDER NO. ; UBNEO-SOL -004
MANUFACTURER : GOULD ALLIED
PAGE 4 OF 7

CA I
(2)

N-1-FSV -001-0011i - 1-FSV -001-0011J -8
2 MAIN sTM HOR ISLN VALVE TEST 321X-21

N-1-FSV -001-0022A -A 1-FSV -001-0022A -A
3 MAIN STM HDR ISLN VALVE 321x-21

N-i-FSV -001-0022B -B 1-FSV -001-0022B -B
3 MAIN STM HOR ISLN VALVE 321X-21

a-1-FSv -O01-0022D -A 1-FSV -001-00220 -A
3 MAIN STH HOR ISLN VALVE 321X-21

N-1-FSV -O01-0022E -A 1-FSV -001-0022E -A
3 MAIN STH HDR ISLN VALVE 321X-21

729 A02 I
76K38-43080

729a A02
76K38-83080

729' A02
76K38-83080

729 A02
76X38-83080

729' A02
76K38-83080

A/C 15S/1000
A/C 5MN/100D

A/S 15S/1000
A/B 5MN/1000

A/B 15S/100D
A/B 5MN/1000

AB .155/1000
A/B 5MN/1000

A/B 155/1000
A/B 5MN/1OOD

MS/V MUST DEENERGIZE TO OPEN MSIV
FW/V VENT PATH. RE-ENERGIZATION

WILL NOT ADVERSELY AFFECT
MSIV.

MHS/V SOLENOIDS MUST FUNCTION To
FW/V SHUT THE HSIV'S PREVENTING

THE NON-FAULTED SGOS FROM
BLOWING DOWN

MS/V SOLENOIDS MUST FUNCTION To
FW/V SHUT THE MSIVIS PREVENTING

THE NON-FAULTED SGOS FROM
BLOWING DOWN

MS/V SOLENOIDS MUST FUNCTION To
FW/V SHUT THE MSIVIS PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

MS/V SOLENOIDS MUST FUNCTION TO
FW/V SHUT THE MSIV5S PREVENTING

THE NON-FAULTED SGOS FROM
BLOWING DOWN

Ri./

PREPARER/DATE R. H. Loveday 6/11/86 6 4

CHECKED/DATE W. B. Kim 6 /12/86 '
- - -- - - - - - - - - - - - - - -

R---- R....

;Ii

RER-1 tIH M~U I&EMT-EUNKIM ---------------
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PRINT DATE.

4 A T T S B A R N U C L E P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION-------
1-LHut1-------------- UatI-QftLG1Q2A2------Q-&SLUL- ELEY11 U8
&IENQU ----------------------------- -9--LAU .---- MQAIM&I-------

C11 QeE8_LtUt ftYEtl
(23

N-1-FSV -001-0022F -A 1-FSV -001-0022F -A
3 MAIN SIN HOR ISLN VALVE TEST 321X-Z1

N-1-FSV -001-0022G -B 1-Fsv -aQ1-OOg2G
3 MAIN STH HOR ISLN VALVE 321X-21

729 A02 I
76K38- 3080

1 74

4-1-FSV -001-0022H -B 1-FSV -001-0022H -B 174
3 MAIN SIT HOR ISLN VALVE 321X-21

. . I..

729' A02
76K38-83080

729 A02
76K38-33080

A/C 15S/100D
A/C 5MN/1000

A/B 15S/10Qo HS/V
A!B 5MN/1D000 F/V

A/B 15S/1000 MS/V
A/B 5MN/10D FWU/V

HS/V MUST DEENERGIZE TO OPEN HSIV
FW/V VENT PATH. RE-ENERGIZATION

WILL NOT ADVERSELY AFFECT
MSIV.

SOLENOIDS MUST FUNCTION TO
SHUT THE MSIV S PREVENTING
THE NON-FAULTED SG'S FROM
BLOWING DOWN

SOLENOIDS MUST FUNCTION TO
SHUT THE MSTV'S PREVENTING
THE NON-FAULTED SGIS FROM
SLOWING DOWN

t-1-FSV -001-0022J -B 1-FSV -001-0022J -a 174
3 MAIN STH HDR ISLN VALVE TEST 321X-21

729' A02
76K33-83080

A/C 15S/1000 MS/V MUST DEENERGIZE To OPEN MSIV
A/C 5MN/100D FW/V VENT PATH. RE-ENERGILATION

WILL NOT ADVERSELY AFFECT
HSIV.

I-1-FSV -001-0029A -A 1-FSV -001-0029A -A
4 MAIN SIM HOR ISLN VALVE 321X-21

729' A01
76K38-83p8O

A/B 15S/100D
A/B 5NN/1000

MS/V SOLENOIDS MUST FUNCTION TO -
FW/V SHUT THE MSIVS PREVENTING

THE NON-FAULTED SGGS FROM
BLOWING DOWN

R- - R

PREPARER/DATER. HII Loveday 6/11/86 9,

CHECKED/DATE 1W* B. Kim 6/12/86 -

* . 7z,,/0

IA'

BINDER NO. : WBNEQ-SOL -004
MANUFACTURER : GOULD ALLIED
PAGE 5 Of 7
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PRINT DATE. CA BINDER NO. : WBNEQ-SOL -004
MANUFACTURER : GOULD ALLIED

W A T T S B A R N U C L E A-f- P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

PAGE 6 OF 7

. . �

LOCATION--------
- B-5-----LI----t--UQ------ LaILL tLfill ftRQ

ARIM1IQN----------------------------- - QQ-L----4uBE{- CQtIRBACI-------
& I QOEER-Itt
(2)

MRL 5AEUXL-EU Q -- --Q-----------

J-1-FSV -001-0029B -B 1-FSV -001-0029B -B
4 MAIN STM HOR ISLN VALVE 321X-21

t-1-FSV -001-0029D -A 1-FSV -001-00290 -A
4 MAIN STM HOR ISLN VALVE 321X-21

1-1-FSV -001-0029E -A 1-FSV -OD1-0029E -A
4 RAIN STN HDR ISLN VALVE 321X-21

r-1-FSV -001-0029F -A 1-FSV -001-0029F -A
4 MAIN STH HOR ISLN VALVE TEST 321X-21

1-1-FSV -001-0029G -B 1-FSV -001-0029G -B
4 MAIN STH HOR ISLN VALVE 321X-21

729' A1O
76K38 8I080

729' A01
76K38-83080

729' A01
76K38-83080

729' AO0
76K38-83080

729' AO0
76K38-83080

A/B 15S/1000 MS/V SOLENOIDS MUST FUNCTION TO
A/B 5MNN1000 FW/V SHUT THE MSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

A/B 15S/100D MS/V SOLENOIDS mUSTrFUNCTION To
A/B 5MN/1000 FU/V SHUT THE KSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

A/B 15S/1000 MS/V SOLENOIDS MUST FUNCTION To
A/B 5MN/100D FW/V SHUT THE MSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

A/C 15S/100D MS/V MUSTiOEENERGIZE To OPEN MSIV
A/C 5MN/100D FU/V VENT PATH. RE-ENERGIZATION

WILL NOT ADVERSELY AFFECT
MSIV.

A/B 15S/100D MS/V SOLENOIDS MUST FUNCTION TO
A/B 5MN/100D FW/V SHUT THE MSIV'S PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

R---- R----

PREPARER/DATER. H. Loveday 6/11/86 4 n

CHECKED/DATE W. B. Kim 6/12/86 6
- - - - - -- - - - - - - - - - - - - - - - -

':.

't '



PRINT DATE. A(
W A T T S B A R N U C L E A R P L A N T

TAB A - EQUIPMENT IDENTIFICATION MATRIX

-- ---- LOCATION---------
IU-UMUB4-------------- -- I-Qb[Y£1n1Q.,------AZilIt- -LE11 B&H8&Dmil-hIaI1----------------------- ------ 8QQ£L-NUULR£---- CQUIRACI-------

BINDER NO. : WU8,Ep-SOL -004.,
MANUFACTURER : GOULD ALLIED
PAGE 7 OF 7 '' "

C2) QEE-H-limtE latutuacTXou

N-1-FSV -001-0029H -B 1-Fsv -001-o029H -3
4 MAIN STH HOR ISLN VALVE 321X-21

N-r-FSV -001-0029J -B 1-FSV -001-0029J -
4 MAIN STM HD2 ISLN VALVE TEST 321X-21

729' A01
76K38-8!30 0o

. 729 AO1
76K38-83080

A/B 15S/1000
A/B SHN/1000

A/C 15S/100D,
A/C 5MN1100D

HS/V SOLENOIDS MUST FUNCTION TO
FW/V SHUT THE MSIVOS PREVENTING

THE NON-FAULTED SG'S FROM
BLOWING DOWN

. -. ,; E. .... 4 HS

HS/V..MUST DEENERIZE TO OPEN HSIV
FU/V VENT PATH. RE-ENERGIZATION

WILL NOT ADVERSELY AFFECT
MSIV.

R I'

Le!-
2Z/Z7/*lf

PREPARER/DATE R. H. Loveday 6/11/86

CHECKED/DATE W. B. Kim 6/12/86---- --- ---- --- --------

f

a...

R---- R----



BINDER NO. WBNEQ-SOL-004 PLANT WBN UNIT(S) 1 SHEET 1 OF 1
R__R_

BINDER TITLE MSIV AIR MANIFOLD COMPUTED JR.1gL DATE =
ASSEMBLY SOLENOID VALVES - ii

GOULD ALLIED CHECKED /RJ I g DATE Z/Z7!8 _

TAB A NOTES

1. Floor/Actual Elevation - Actual elevations are documented on
field verification sheets found in TAB F. All elevations shown
are floor elevations except for those devices located inside
the reactor building.

2. See TAB B, Section A for Category and Operating Times calculations
used in this binder.

3. Contract Column - Contract numbers shown in this TAB were
obtained by tracing the serial number on each valve through
TVA procurement records and did not depend on field verification
data for contract numbers.

PAGE A-9 RI



BINDER NO WBNEQ-SOL-004 PLANT W

MSIV AIR MANIFOLD
BBFUBIJ4LENOID VALv US-

GOULD ALLIED

1 30

UNIT(S) 1 SHEET I OF 3__

COMPUTED DATE R

CHECKED / DATE 04L.
TAB B

CHECKLIST FOR EVALUATION OF
ENVIRONMENTAL QUALIFICATION

INCLUDING SUMMARY AND CONCLUSION

NOTE: It is recommended that Section D - Justification/Comments (sheets 5 through
7) be closely reviewd for a clearer understanding of rationale applied
towards qualification of the subject main steam isolation valves (MSIV)
Air Manifold Assembly/Solenoid Valves.
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BINDER NO. WBNEO-SOL-004 PLANT WBN UNIT(S) 1 SHEET 2 OF 30
R 1 R 2

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 6/11/86 AFM
ASSEMBLY SOLENOID VALVES - 2/17/89 9/i3/9b
GOULD ALLIED CHECKED WBK DATE 6/12/86 KBN K

2 /27 / 89 9/RE/s,5

A. DOCUMENTATION

Equipment Description MSIV Air Manifold Assembly/Solenoid Valves
Atwood & Morrill (Valve Actuator)
Chicago Fluid Power (Air Manifold Assembly)

Vendor/Manufacturer Gould Allied (Solenoid Valves)

Equipment Model No.(s) 321X-21

QUALIFICATION REPORTS

(1) Title/Number/Revision A&M Valve Actuator RIMS B70 850917 100
Qualification Test Report/Procedure No.
201-39500/Rev. 0 DATE 5-18-79

(2) Title/Number/Revision Wvle NEO Test RIMS B71 860514 100

Report/17514-1/Rev. A DATE 3-14-85

NOTE: Throughout this binder, references are made to the above
qualification reports which may be identified as "(1)" or
"(2)" as shown in these references.

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(3) Category and Operating Times Calculations, WBNOSG4-004 Rll R2
(B18 900612 253)

(4) WBNP Environmental Data Drawing 47E235-76 R3.

(5) Calculation WBNAPS2-001 R1 (B45 860822 235), Flooding Levels
in the North and South Valve Vaults.

(6) Calculation WBNOSG4-045 Rl (B45 860902 219), Status and Duty
Cycles of Solenoid Valves.

(7) Calculation WBNOSG4-003 R2 (B45 851112 218) Superheated Steam
in Valve Vaults (MSLB).

(8) Deleted by Revision 2. R2

PAGE B-2 R2
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BINDER NO. WBNEO-SOL-004 PLANT WBN UNIT(S) I SHEET -2aOFI30

BINDER TITLE MSIV AIR MANIFOLD COMPUTED /RI & . DATE ______ -
ASSEMBLY SOLENOID VALVES -
GOULD ALLIED CHECKED /Rl/#a DATE a

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(9) Calculation (B25 850920 800), Sequoyah Nuclear Plant -

Solenoid Valves Normal Status.

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a. complete listing of binder references.
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BINDER NO. WBNEO-SOL-004 PLANT WBN UNIT(S) L SHEET_3OF 30
R I R_

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 9/8/86 alm
ASSEMBLY SOLENOID VALVES -
GOULD ALLIED CHECKED RKW DATE 9/9/86 i L __

11til~q

B. CONCLUSION OF REVIEW (Check only one block)

X. Equipment Qualified

Equipment Satifies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

Rl

COMMENTS/RECOMMENDATIONS Equipment aualification is based primarilv

on similarity to test devices noted in Atwood & Morrill test

procedure No. 201-39500 with supplemental iustification.Rrovided

in Wyle Test Report 17514-1. For detailed explanation see Section D

Justification/Comments (Sheets 5 through 7).

PAGE B-3 R1
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BINDER NOWBNEQ-SOLO00 4  PLANT WBN UNIT(S) 1 SHEET 4 OF 30-

MSIV AIR MANIFOLD COMPUTED L- . DATE ( 4/_ -
ABI} tS ULEN'ID VALV ES-
GOULD ALLIED CHECKED aDA DATE I f

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate All Documents Which are Applicable):

Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

2C Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
O1B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS

INDICATE OTRER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE-323-1974: "IEEE Standard for Oualifving Class 1E Eauinment

IEEE-344-1975: "IEEE Recommended Practices for Seismic Qualifica-

tion of Class 1E Equipment for Nuclear Power Generating Stations".

IEEE-382-1972: "IEEE Trial Use Guide for Tvpe Test of Class lE

Electric Valve Operators for Nuclear Power Generating Stations".

PAGE A
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BINDER NO. __________ PLANT___ UNITS) SHEET 5 OF

MSIV AIR MANIFOLDCOPTDAE
OLP ED K A E4 EN=I_ VALVES-O- R

GOULD ALLIED CHECKED DATE K

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions of Under
Similar Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS

WBN Main Steam Isolation Valve (MSIV) actuators provided by Atwood and
Morrill (A&M) have Chicago Fluid Power air manifold assemblies with
Gould Allied solenoid valves model No. 321X-21 which are 125V DC, Class
C insulation. Environmental qualification of the subject items isI based primarily on similarity to Hartsville Nuclear Plant (HTN) MSIV
actuators tested for A&M Procedure No. 201-39500 (see Tab D/D1). HTN
MSIV actuators provided by A&M have Chicago Fluid Power air manifold
assemblies with Airmatic-Allied solenoid valves model No. 321X-22*
which are 115V AC, Class C insulation. Justification for similarity to
the above is noted in Tab C/Cl and C2. A detailed comparison of air
manifold assemblies by means of respective instruction manuals (see
Tab H [WBNI and E/E8 [HTNI) indicates that at a minimum materials
are similar, and in most cases identical.

*Gould Allied officially changed titles to Airmatic-Allied (w/both being a
subsidiary to Snap-tite, Incorporated) on March 17, 1978, and relocated
headquarters from Plantsville, Connecticut, to Wilmington, Ohio.

PAGEL
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WBNEQ-SOL-004 WBN 6 6 30BINDER NO. _______ PLANT_______ UNIT(S) 1SHEET __ OF

MSIV AIR MANIFOLD COMPUTED DATE G R - R
GOULD ~ VAL ALID/~<~v a>

GOULD ALLIED CHECKED 6) DATE __7__//___ __

D. JUSTIFICATION/COMMENTS (Continued)

When A&M test data is applied to WBN environmental parameters (normal
life, DBE & Post-DBE), all WBN requirements are enveloped. However,
due to a very restricted thermal aging program, limiting materials
(i.e., 0-rings) have a qualified life of less than one year when
Arrehenius equation is applied. Therefore an additional test report,
WYLE NEQ 17514-1 (see Tab D/D2) is included which addresses similar air
manifold assemblies that were subjected to a more extensive thermal
aging program (as well as enveloping all other WBN environmental
parameters). The WYLE test report is applicable to Browns Ferry
Nuclear Plant (BFN) MSIV air manifold assemblies manufactured by
Automatic Valve Corporation with Airmatic-Allied solenoid valves model-
No. V32OX-X. Three types of these solenoids were tested: 250V DC-
Class H, 120V AC - Class H, and 120V AC - Class C. Similarity is
justified to the 120V AC, Class C solenoid (test solenoid No. 3/test
specimen No. 9A3), with exception of demonstrated voltage, and
lubricant application to static seals which is justified by similarity
to 250V DC Class H (test solenoid No. 1/test specimen No. 9D1), per Tab
C/C2, C3, and C4 and Tab D/D2: WYLE test report 17514-1, page No.
xvii, comment No. 10 & 11. Air manifold assemblies consist of
mechanical valves. A detailed comparison of air manifold assemblies
(less solenoid valves) indicates that materials are similar (with
majority of parts being metallic) and the most limiting material is
identical (0-rings: Fluorocarbon Rubber/Viton E60C per Tab D/D2:
Section XVII, Table I-Aging Matrix, and Tab H: Chicago Fluid Power
Service Manual DM52377 Reference Drawings). In addition WBN solenoid
terminal strips (G.E. CRI51B, see Tab B/Section I: item 5, page No.
17 and 18) are more compatible to WYLE-tested terminal strips (see Tab
D/D2: page No. xviii, comment No. 14) than those tested by A&M.

Therefore, qualification for the items of this binder are based primarily on
A&M test report No. 201-39500 with supplemental references to WYLE test
report No. 17514-1 as necessary (i.e., thermal aging results, terminal strip
similarity, vibration aging, and additional justification).

Additional References:
Material aging calculation reports (see Tab C/C4A - C4C).

PAGF
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BINDER NO. WBNEQ-SOL-004 PLANT WBN UNIT(S) 1 SHEET7-LOF 30
R 1 R

BINDER TITLE MSIV AIR MANIFOLD COMPUTED REL DATE 6
ASSEMBLY SOLENOID VALVES -
GOULD ALLIED CHECKED WBK DATE 6/25/86 L K

Z/Z7/199

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification documentation
identical to the plant equipment which requires qualification
(Yes/No/NA)? No

IRl

(1)

(2)

Equipment Type

Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

(5) Identify Component
Unique checksheet
attached:

JUSTIFICATION/ COMMENTS

Qualification
Plant Device Document
Air Manifold (
Assembly/Solenoid p
Valve Same 1(
Chicago Fluid Pwr/
Gould Allied Same

Automatic Valve
Corp/Airmatic-
Allied

321X-21 321X-22

V321X-X2

NA NA

Specimen

9A3 (9D1 for
0-ring w/Parker
Super-O-Lube)

Reference IR1
1) Intro.:
1 (2) ppXVII-
D.-11.-12
(1) Intro.:
p I

(2)ppXVII
-I0.-Il.-12
(1): Tab
C/C1'
(2) pp XVI-
8. -9

(1) NA

(2) y xxi

NA

Rl

PAGE B-7 R1
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BINDER NO. WBNEQ-SOL-004 PLANT WBN UNIT(S) I SHEET 08 OFJ30
- - - - - - R I R__

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 6/11/86 a7WL
ASSEMBLY SOLENOID VALVES - Z1i7g-r
GOULD ALLIED CHECKED WBK DATE 6/12/86 i__

Z/z2/e7

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the Rl
interface a requirement for our application (Yes/No)? (Note below.)
If yes, enter requirement in QMDS, if no, provide justification.

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit-Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

None Specified

None Required

See Below

None Required/
See below

See Below

See Below

See Below
Supply Air Pressure:
90-100 psig

Plant
Requirement?
(Yes/NoINA)

NA

Reference
Test Report

IRl

(1) NA
(1) Section

3.2,p5

(2) Section XVII,
para. 1.3.4

(1) Section
3.2, p 5

(2) Section I,
para. 2.2.1

--̂(2) p xviii,
Yes Comment 12

(2) p xviii,
Yes Comment 12

(1) Section
3.2, p 5

(2) Section XVII,
Yes Xara.3.5.3.1

(1) NA
(2) p I-13,

Yes - Fig. I-2

Yes (1) Section 3.2

JUSTIFICATION/ COMMENTS See Page 8A |R1
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F. INSTALLATION INTERFACES (continued)

JUSTIFICATION/COMMENTS: The three test solenoids were electrically
connected (flexible conduit with 1" NPT conduit fitting) through a
NEMA 4 junction box which houses a terminal strip ((2) pg. No. I-12,
Figure I-1). Solenoid assembly was mounted at a 458 angle (with
conduit hub directed downward) to simulate worst case in-service
mounting. A 1/4" hole at the lowest point of the junction box
eliminates conduit seal requirements. WBN MSIV solenoids are
housed within a NEMA 4 junction box with terminal strips housed in
an adjoining junction block (See TAB H, Drawing No. CFP-305C).
Although not required, WBN electrical connections include Conax kz.
conduit seals* (see TAB F and Binder WBNEQ-CSC-001). Solenoid
assembly is mounted at a 45° angle (with conduit hub directed upward).
Weep hole requirements are met per TAB G, Section A, item 3.
Wyle BFN test set-up was a worst case installation, therefore, WBN
installation based on being similar and less severe is acceptable.

*Not a requirement, see TAB C/C5.

PAGE B-8A R2
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BINDER NO WBNEQ-SOL-004

fi E MSIV AIR MAN:
GOLLENDAD D ALLI
GOULD ALLIED

PLANT WBN UNIT(S) 1 SHEET 9 OF 30

IFOLD COMPUTED - DATE 4 R - R

CHECKED EDl DATE E

G. TEST SEQUENCE

Was the test sequence established to simulate the
accident environment in accordance with IEEE-323
(yes/no/NA)? _(note below)

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

Yes/No/NA

Yes

Yes

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event CDBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

Yes

Yes

Yes

Yes

Yes

(74), paragraph 6.3.2

Reference
(2)Sect. I,
para. 1.1:(1) No*

(1)Sect. 3.2, 4.0,6.0,
9.0,10.0;

(2)Sect. I. Para 1.4

(1)Sect. 3.5, 6.0;
(2)Sect. VI. -ara 2.0
(1)Sect. 3.4, 5.0;
(2)Sect. II, para 1.0;

Sect. IV. Para 1.0
(1)Sect. 3.3,4.0;
(2)Sect. VII. Para 1.0
(1)Sect. 3.6,3.7,3.8

7.0,8.0, & 9.0;
(2)Sect. XI

(1)Sect. 3.9, 10.0;
(2)Sect. XIV. XV
(1)Sect. 3.9, 10.0;
(2)Sect. XIV, XV
(1)Results, p 3;
(2)Sect. XVII,

para. 3.6 & 3.7,
Sect XVI. para 1.0

(2) Was the same piece of equipment used throughout the test sequence
described in item (1) above (yes/no/NA)? Yes (w/exception of items
2 and 4. P. 10. )

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes
(Reference (M)Section 1.0: (2)See Instrumentation Equipment sheets in
appendices of sections referenced above .)

JUSTIFICATION/COMMENTS *(1)IEEE-323-1974. paragraph 6.3.2 states

"Inspection may be performed to assure that a test unit has not been

damaged due to handling...": therefore, this is constituted as a

.. I - - - . I -II r u / .) . '41

(1) Test Sequence:

Precautionary measure and not an actual requirement.

PAGEa 9
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BINDER NO.WBNEQ-SOL-OO4 PLANT WBN UNIT(S) 1 SHEET 10 OF 30

BINDER TITLE MSIV AIR MANIFOLD COMPUTED 62 Z DATE6" R-_ R
ASSEMBLY/ SOLENOID VAVES- ,
GOULD ALLIED CHECKED a s DATE _

G. TEST SEQUENCE (Continued)

(2) Wear aging was the first nhase of the test seagnnceA Unon comnletion of

(simulating the 40th-vear of service), all non-metallics were replaced, and

three solenoid valves were replaced due to noise emanating from air control

Panel assembly. Since normal hands-on maintenance was allowed between each

interval, the replacement of seals and solenoids is considered to be normal

maintenance procedures. No piece replacements of equipment were required for

the duration of all remaining phases of the test sequence.

(3) In reference to G(1) Test Sequence: Section XVII of Wvle test report

17514-1 ((2) p. 10) established qualification sequence.

(4) 40-Year life could not be achieved due to problems experienced during

Post-Radiation functional test.- New solenoid test sets (specimens 9A and 9D)

with revised 10-year and 5-year equivalent radiation exposure plus accident

dose were subjected to baseline functional and radiation testing ((2) Notice

of Anomaly No. 3 and 3. Rev. A: pace No. iii of Wyle test report 17514-1).

120V AC Class C solenoid valve (test specimen 9A3) was used throughout the

test sequence and is qualified for a 10-year life (see note).

Note: --Qualified life fieures referenced above are based on met~ini BFN ein-

vironmental .arameterst. for equivalency to W-N re-uirements see

TAB C/C4A-C4C.

.PAGE i3-jO
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- --WBNEQ-SOL-004- WBN 1 11 30BINDER NO. _____ _ PLANT_ UNIT(S) SHEET - OF 30

B MSIV AM MANIFOLD COMPUTED DATE R - R

GOULD ALLIED CHECKED DATE _ _ _

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference (1) Section 3.1 ).

JUSTIFICATION/ COMMENTS

(2) Were the following effects considered in the aging program:

Aging Effect Yes/No/NA Reference
(1)Sect. 3.5,6.0
(2)Sect. XVII:
para. 3.4 & App.

Thermal aging Yes I & II
(1)Sect. 3.4,

Radiation exposure Yes 5.0
(2)Sect XVII,
para. 3.4.12

Vibration (non-seismic) aging Yes & 3.5.1.2.2
(1)Sect. 3.3,

Operational (electrical/mechanical/process) Yes 4.0
stress aging

JUSTIFICATION/COMMENTS A&M report yielded limiting thermal aging

data: therefore, more extensive WYLE thermal a-inz results were

used. In addition. WYLE vibration aginz is used since A&M test

results did not include these effects.

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA (Reference --

JUSTIFICATION/COMMENTS No known synergistic effects have been re-
ported for the materials applicable to the subject devices with
the exception of silicone rubber-(lead wire insulation) as noted:
Dose rate synergisms have been reported as minor in NUREG/CR-2763
and were observed to have no significant impact on qualification.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference (2)Sect. XVII: Dara. 3.4 and
App. I & II ).

JUSTIFICATION/ COMMENTS

-
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BINDER NO. WBNEQ-SOL-004-

B MSIV AIR MAN
BMASBEW LNUID VAL7vE-
GOULD ALLIED

PLANT WENL UNIT(S) 1 SHEET 12 OF30

IFOLD COMPUTED 11g DATE 401 / R - R

CHECKED B e DATE a_

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: See Below

JUSTIFICATION/ COMMENTS

(2) Section XVII/Para. 3.4.4.1-3.4.4.7. 3.4.1. 3.4.2. Table I

(azing matrix), and II.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference See Below

JUSTIFICATION/COMMENTS (2) Section XVII/Appendix I.

(d) Was the aging acceleration rate justified and the parameters
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference See Below

of

Parameter

Temperature

Time

Plant Maximum Normal

1300F+58 0C
Coil Heat Rise

40 Years

Test Equivalent
1250C+38 0C
Rise See Tab C/
1200C+380C C4A-C4C
Rise (C4B: Coil
2407H(1200C) Heat Rise)
95H Material
(1250C) Aging Rpt

JUSTIFICATION/COMMENTS (2) Section XVII/Appendix I and II

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference See Sect. H(4)(d) above ).

JUSTIFICATION/ COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? Yes
(Reference See Below

JUSTIFICATION/COMMENTS (2) Section XVII/Table III Reference

list and nara. 3.4.3.

-PA(-,;: 1-
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BINDER NO. WBNEQ-SOL-004

Bf MSIV AIR MAN

GOULD ALLIED

PLANTWBN UNIT(S) 1 SHEET 13 OF 30

-IFOLD COMPUTED .- DATE in R __

CHECKED DATE 6______

H * AGING (Continued)

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? NA (Reference , _).

JUSTIFICATION/ COMMENTS

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? Yes (Reference (1) Sect. 3.5. 2nd Para:
(2) Sect. XVII/para. 3.4.6

JUSTIFICATION/COMMENTS See TAB C/C6

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference (1)Sect. 3.4 & 5.0 ).

JUSTIFICATION/ COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? No
(Reference --

JUSTIFICATION/COMMENTS For justification, refer to TAB B:

Section I.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference (1)Sect. 3.4. 1st Para.

JUSTIFICATION/ COMMENTS -

PAGEF I /
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BINDER NO. WBNEO-SOL-004 PLANT WBN UNIT(S) I SHEET 14 OF_30
R I R_

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 6/11186 atl
ASSEMBLY SOLENOID VALVES - 0//7/0
GOULD ALLIED CHECKED WBK DATE 61l2I86-)e __K_

Z/z 7/1ey

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference:

(1) Sect.3.4. 5.0 Appendix A (pg. 50)

Plant normal ambient radiation *1.8x10 3

dose (rd) (Total 40-yr integrated)

Test exposure dose (rd) 7
1. 74x10

Test exposure dose rate (rd/hr) 0.5 Mrd/hr.

Test exposure source type
(e.g., Co-60 gamma) Cobalt 60 gamma

JUSTIFICATION/COMMENTS *See WBNP Environmental Data IR1
Drawing 47E235-76.

(6) Vibration (non-seismic) Aging:

(aT Were the effects of non-seismic vibration induced during
normal and abnormal oyeration addressed in the
qualification program Yes (Reference: IR1
See below

JUSTIFICATION/COMMENTS (2)Section XVII/Dara. 3.4.12 and
3.5.1.2.2

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: See below

(2) Section XVII/para. 2.1.3.1.1,
JUSTIFICATION/COMMENTS 3.4.12. and 3.5.1.2.2

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference:

(1) Sect. 3.3. 3.5. 3.9. 4.0. 5.0. 6.0. & 10.0

JUSTIFICATION/COMMENTS

(1) Qualification program refers to the test report and any supple- |R1
mental documentation including TVA analyses in TAB C of the Binder.
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BINDER NO. WBNEQ-SOL-004 PLANT W-N UNIT(S) 1 SHEETJOF30
R 1 R -

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 6/11/86 9ZL
ASSEMBLY SOLENOID VALVES - A//
GOULD ALLIED CHECKED WBK DATE 6/12/86 ____v

H. AGING (Continued)

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference:

(1) Sect. 3.3 and 3.5

JUSTIFICATION/COMMENTS

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: (2) Page xxi & Section XVII. App. II/para. 1.1.3).

Qualified life (Document in QMDS) 12 years (normally energized

solenoids). 40 years (exerciser solenoids. air manifold assembly

mechanical valves, and terminal strips only) - see TAB G.

JUSTIFICATION/COMMENTS See TAB C/C4A-C4C for WBN equivalency

to BFN WYLE test results.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: (2) pg. No. 1xi

|R1

JUSTIFICATION/COMMENTS See TAB C/C4A-C4C for WBN

equivalency to BFN WYLE test results.
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BINDER NO.BNEQS0L004 PLANT WNUNIT(S) 1 SHEET 1 OF 30

MSIV AIR MANIFOLD COMPUTED -DATE R R__ R
Cfl jq ERELNUD VALVES- A

GOULD ALLIED CHECKED DATE __

I.- MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation Degradation and Aging (Use Section C of EQC Binder for Detailed
Materials Analysis)

Material/Property/Function
Ryton R-4/Mechanical/
Bobbin
Silicone Rubber/Mechanical/
Insulation

Viton/Mechanical/Seal
Prye-ML/Electrical/
Insulation
Phenol ic/Electrical/
Terminal Strip
Silicone/Electrical/
Varnish

Polymide/Mechanical/
Winding Cover

Radiation
Threshold

5x1O8

1xl06

5x10 6

3.8x105

1X10 8

1 .5X10 8

Reference

See Below

See Below

See Below

See Below

See Below

See Below

See Below

Activation
Energy

1 .00

1.44

1.16

1.42

1.06

1 .25

1.-73

Reference

See Below

See Below

See Below

See Below

See Below

See Below

See Below

JUSTIFICATION/COMMENTS Reference: Digital Eneineering Svstem 1000

"Materials Aging & Radiation Effects Library" (see Tab C/C4A-C4C for

detailed materi-alq analvyai -isation)

Gasket material was not addressed in materials analysis since its dezra-

dation does not affect operability of the solenoid valves ((2) Dare No. xv

comment 2). The caskets serve as a seal between the Pilot exhaust

tube nut and junction box cover, and between the junction box

(which houses the solenoid valves), junction box cover and the dump

valve assembly (see Tab H. dwg. No. CFP-305-C for exploded view).

Failure of the zaskets would-not result in moisture or liauid intrusion

PAGE1 3/

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(1)

(see Tab CLC5). Material composition of the gaskets IS Drimarilv
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WBNEQ-SOL-004 WBN UNTS 1______17 30BINDER NO.____________ PLANT__ UNIT(S_ SHEET - OF 30

F MSIV AIR MANIFOLD DATE R DATE R - R
__________OEN=____ COMPUTED ATE ___ _____

GOULD ALLIED CHECKED DATE 6

I. MATERIALS ANALYSIS

JUSTIFICATION/COMMENTS (Continued)

asbestos with neoprene acting as a binder. Because

asbestos is inorganic and considered not to be age-sensitive. it could

still Provide a marzinal level of sealing at a minimum (even though

sealing is not required - (2) Daze No. xviii. comment 12 for

justification.)

(2) Electrical tape (Scotch brand #69- Glass Cloth - per Tab C/Cl) was not

addressed in materials analysis since its degradation/failure is not con-

(3)

sidered detrimental to the safety function of the solenoids

((2) Section XVII/para. 3.4.4.7. and Table I: item No 1.24.2.1.3).

Although WBN solenoid valves are comprised of the same materials as

those solenoids (specimen 9A and 9D) tested at Wyle Labs. lower activa-

tion enerzies were-applied to the most limiting materials in order to

factor a degree of conservatism into the comparative results (see Tab

C/C4A-C4C).

(4) Bobbin material is not significant. as failure of this component is iudzed

to not adversely affect the safety-related function of the solenoids

((2) Section XVII. Appendix II. Para. 1.1.3).

(5) Visual inspections and Per telecon with Richard Mills of Chicago Fluid

Power on September 26. 1985. indicate that General Electric CR151B

PAGF U1
,,,r 11 1-, .- '- rq M / U5.41



BINDER NO. WBNEO-SOL-004 PLANT WBN UNIT(S) 1 SHEETJ 1OF3Q0
R 1 R_

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 6/25/86 dI
ASSEMBLY SOLENOID VALVES - /7/ 0-
GOULD ALLIED CHECKED WBK DATE 6/25/86 RA I

4'Z71/g

I. MATERIALS ANALYSIS

JUSTIFICATION/COMMENTS (Continued)

f-ft-4-1 .ct-4n- wor- --iln f -An 4WRW MCMT -n1-n-^1KsnoA h1-%lkcr

Per GE letter dated Feb. 24. 1978 (see TAB EIEl). these terminal IR1

strips are comprised of the same materials as noted by Wvle Labs for

a G.E. CR151A terminal strip (which was qualified based on similarity

to a tested Square D KC-1 terminal strip - (2) pg. No. xviii.

comment No. 14). Test results were applied to a conservative

terminal strip activation energy of 1.06 (See TAB C/C4C).

Per Tab H/Chicago Fluid Power drawings: Air manifold assembly/

solenoid valves contain 0-rings and seals which are comprised of

either liiPont Viton E-60C or 3M Flourel 2170. Since both materials

are fluorocarbon rubber. Wvle Labs assumed Viton E-60C with an

activation energy of 1.18 as the worst case (see (2) Section XVII.

2ara. 3.4.4.1). As it has been determined that Viton E-60C has a

lower activation energy than 3M Flourel (1.16 vs. 1.26. see TAB

C/C4C: sheets 8 and 8A): Viton E-60C shall be the most limiting

O-ring/seal material.

PAGE B-18 Rl
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BINDER NO. WBNEQ-SOL-004 WBN UNIT(S) 1 SHEET 19 OF 30

MSIV AIR MANIFOLD IR __R __

B______________ V E COMPUTED A / DATE _ _ __-

GOULD ALLIED CHECKED &40X DATER Y

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference (M)Section 3.2

Identify Acceptance Criteria: Test parameters recorded during test

seguence were compared aiainst set limits: but if operation of valve

actuator was not affected. failure to meet these limits would not be

considered essential.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference (l)Section 3.2 )

Identify baseline and functional testing:

VA1vp Cleniinc Timp! I tin S qcpnna

(3)

.--.-- ------- ----.- - ---

Valve Openine Time: 6.5 to 19.5 seconds

Pneumatic Svstem Leakage (valve open or closed): .5 SCFH max.

JUSTIFICATION/COMMENTS Exhaust pressures and times were measured

during all subsequent functional tests ((l)Section 4.0. 5.0 6.0.

9.0. and 10.0).

Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference (l)Sect. 3.2. last -ara.

JUSTIFICATION/ COMMENTS

PAGE 3 I 1
ruru /2 .L+1



BINDER NO. WBNEQ-SOL-004 PLANT WBN UNIT(S) 1 SHEET 20 OF 30
R 1 R__

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 6/11/86 at
ASSEMBLY SOLENOID VALVES - Z/n/6Sr
GOULD ALLIED CHECKED WBK DATE 6/12/867~ _

'IZ71/qq

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:

(1) Sect. 3.2

JUSTIFICATION/COMMENTS

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) ParaMeter

Voltage

Load

Plant Normal Conditions
+12%

125 -16% VDC

11 Watts

Reference
Vendor Drawing
No. 13824-01-H
-Solenoid
Nameplate

Frequency

Accuracy

Other(s)

NA

NA

JUSTIFICATION/COMMENTS

PAGE B-20 RI
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6A
J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO

PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER
ENSURE THE
ACCIDENT CONDITIONS

(Continued)

(b) Parameter Specific Accident Conditions Reference

Voltage NA**

Load NA

Frequency NA

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS **Solenoid valves are deenergized

durinx accident conditions Der calculation WBNOSG4-045.

Rl

Rl

(c) Parameter Demonstrated Conditions Reference
(2) p xvii,

Voltage 109 VDC min 140 VDC max* comment No.10&11

Load NA

Frequency NA

Accuracy NA

Other(s)
NA

JUSTIFICATION/COMMENTS *125VbC coils are used in Gould Allied

model No. 321X-21 solenoid valves for WBN valve actuators.

Airmatic-Allied model No. 321X-22 solenoid valves tested by

A&Muse AC coils. Demonstrated voltage is based on similarity

toWMileDC test coil. Materials similarity is addressed in

TAB B/S ction D: Justification/Comments sheets 5 throuzh 7

|R1

PAGE B-21 R1

BINDER NO. WBNEO-SOL-004 PLANT WBN UNIT(S) 1 SHEET 21 OF_30
R 1 R__

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 6111/86 a
ASSEMBLY SOLENOID VALVES -

GOULD ALLIED CHECKED WBK DATE 6/12/86A&8

(based on comparison of instruction manuals-actual to tested,

see TAB H and E/E2).
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BINDER NO. WBNEQ-SOL-004 PLANT WBN UNIT(S) I SHEET 22 OF_30
Rl 1 R

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 9/8/86 __A__

ASSEMBLY SOLENOID VALVES - z718
GOULD ALLIED CHECKED RKW DATE 9/9/86 **J _

7/1276e

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-76 |R1

(1) Normal Max

(a) Temperature (OF) 130

(b) Pressure (psig) ATM,

(c) Humidity (%) 50

(d) Radiation (rd) 18xl(

(3) Process Interfaces: Main !

600'F: valve bodv and stem

3
L

(2) Abnormal Max

- (a) Temperature (0F) 140

j (b) Pressure (psig) ATM

- (c) Humidity (7%) 100

TID (d) Radiation (rd) 1NA IR1

arm desgitn nrnocess temperature =

confiQuration eliminate sinifirant

additional thermal effects which could degrade solenoid

components beyond ambient conditions. ---

(4) State anticipated
conditions: Will

occur-less than 12

occurrence frequency and duration of abnormal
exist uD to 8 hours Der excursion and will

of the Dlant life. Humiditv onlv: could

exist up to 8 hours and return to normal max of 50% RH in 8

hour period linearly. This condition should occur no more

than twice during plant life.

(5) Accident- (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (°F) 325* Accident type HELB

(b) Pressure-(psig) 25.18 psia* Accident type HELB

(c) Humidity (%) 100* Accident type HELB

Cd) Radiation (rd) NA Accident type HELB

(e) Spray Type NA Accident type NA

*See Required Operating Environment on next page.

PAGE B-22 R1
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BINDER NO. WBNEQ-SOL-004 PLANT WBN UNIT(S) I SHEETL23 OF-3
Ri1 R__

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHIL DATE 9/8/86 m -
ASSEMBLY SOLENOID VALVES -

- GOULD ALLIED CHECKED RKW DATE 919/86 ____-

1/2 7497

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): **See TVA drawing No. 47E235-76 for duration
and profiles, and TAB C/C8 and WBNOSG4-003 for temperature
justification during a main steam line break/superheated RI
steam condition. Valves are required to operate during an
HELB outside containment accident only; therefore, lxlO rd
LOCA radiation dose is not applicable.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? No (Reference:

TAB C/C5

(7) Subject to submergence (Yes/No/NA)? No (Reference:

Calculation WBNAPS2-001 ). IR1

Identify initiation time and duration of submergence:
Maximum flood level in steam valve vault will--not exceed
EL 730.87. MSIV air manifold assembly lowest elevation is
EL 742.0; therefore, submergence is not applicable (see TAB F
for reference to elevation).

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? No
(Reference: TAB B. Section L(1)

Rl
If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

(9) Special environmental calculations (temp., rad., etc.)

See TAB B Section A for a listing of all calculations RI
used in this binder.

q '
PAGE B-23 R1



BINDER NO. Q-SOLOO 4 PLANT ___ UNIT(S) . SHEET 24 O30

B MSIV AIR MANIFOLD COMPUTED ci..s. DATE 24Lf R - IR
GlD AULLEDEV CELVD5- T,
GOULD ALLIED CHECKED DATE D ATE-

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximmn parameters:

Parameter Specified Demonstrated Reference
FW/V: 5 min. (1)Figure 5,

Operating Time MS/V: 15 sec 1 hour Pat 56: Tab
(1)Figure 5;

Temperature (F) ***380 ***398 ClO:Tab C/C8
(25.18-14.7) (1)Sect. 3.2

Pressure (psig) - 10.48 110 C/C9
100 @ 10 (1)Figure 5,

Relative Humidity (Z) 100(24hrs Days C/C9

*Chemical Spray NA i NA
1.x07 (1) S'e 34,

**RBadiation (rd) (zamma) 1.74x107 ) 3.

Submergence NA NA

*Inclmdes spray concentration, flowrate, density, duration, and pH.

**Enter 4 0-year integrated normal dose plus integrated accident dose
and specify type.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Parameter Envelopes Specified

(Yes/No/NA) Referenc

Temperature Yes See Sect.

Pressure Yes L.(1) Ref.

Relative Humidity Yes above

Chemical Spray NA

Submergence NA

JUSTIFICATION/COMMTS Sect. L.(1) Radiation: Beta contributions
not considered during testine since solenoid valves are sufficiently
shielded by-a junction box comprised of cold rolled steel. Beta
dose is not applicable to the subject devices. as they are not
required to operate durine-a LOCA and are located outside of

C/lC4 C
Tab C/C9,
(MS/V oni

> Tab

Tab

App. A

containment.

- X -- V / l .- +a.

k**Specified and demonstrated temperatures include coil heat rise: See Tab
C/C4B, items B and C. i2 - R

.. I - � I . I..

I _ -

-

-

I .

!P
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BINDER NO. WBNEQ-SOL-004 PLANT WBN UNIT(S) 1 SHEELT 25OF3Q0
R__J R__

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 6/11/86 f4
ASSEMBLY SOLENOID VALVES -
GOULD ALLIED CHECKED WBK DATE 6/12/86 _

-BK D7 E62

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,

.Yes/No/NA).

Suggested Marzins ner IEEE-323(74)
Margin
Applied

Temperature: +15 degrees F >15LF Yes

Pressure: +10% but no more than 10 psig 10psig Yes

Radiation: +10Z of accident dose >10% Yes

Time: +10% (or 1 hour + operating time
_per NUREG-0588) >10% Yes

Voltage: ±10% of rated value >t1l% Yes

Frequency: t5% of rated value NA NA

Environmental Transient: the initial
transient and the peak temperature Same Yes
applied twice

Vibration: +10% added to acceleration >10% Yes

JUSTIFICATION/COMMENTS These are suggested margins only.

Radiation, time and temperature figures envplnnp nngtul1ad

DBE conditions to such a large degree that the margins are

not considered to be critical.

PAGE B-25 RI
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BINDER NO. WBNEO-SOL-004 PLANT WBN UNIT(S) I SHEET 26 OF3Q0
RL1 R_

BINDER TITLE MSIV AIR MANIFOLD COMPUTED RHL DATE 6/11/86 A
ASSEMBLY SOLENOID VALVES -
GOULD ALLIED CHECKED WBK DATE 6/12/86 2 L

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference: See TAB A ).IRI

JUSTIFICATION/COMMENTS

(2) Did the equipment perform its intended function during the
simulated design basis accident exposure (Yes/No/NA)? Yes
(Reference: (1) Section 10.0

JUSTIFICATION/COMMENTS Valves are required to de-energize

5 mi. into-an Feedwater line break and 15 npc into a Main

Steam line break (ref. M(M)). Valves were operated every

10 min. during the first hour of test.

(3) Did the equipment perform its intended function during the
simulated post-design basis accident exposure---
(Yes/No/NA)? Yes (Reference: (1) Figure 5

JUSTIFICATION/COMMENTS During Post-DBE the solenoids are not

reauired tn nnratn hu m,,eat not f-41 ;- - me h-An 4^1
J*....LsLLIL W.L1'A.L U= %..L. JUtv1A Ld.U.

to plant safety (ref. M(1)) except test solenoids I-FSV-O0l-

4F. 4J, llF. llJ. 22F, 22J. 29F and 29J are category C

during Rost-DBE. Since DBE test conditions envelope actual

Post-DBE requirements. this criteria has been met (see TAB

C/C4C).

RI

(4) Did the test demonstrate the operability requirements for the
required time interval for which the equipment is required to
operate (Yes/No/NA)? Yes (Reference: (1) Section 10.0 ).

JUSTIFICATION/COMMENTS See M.(2) above.

PAGE B-26 RI



BINDER NO. WBNEO-SOL-004 PLANT WBN UNIT(S) 1 SHEET 26a OF_3Q
R____R__

BINDER TITLE MSIV AIR MANIFOLD COMPUTEDI/Rld y DATE ___ - -
ASSEMBLY SOLENOID VALVES -

GOULD ALLIED CHECKED /R1 ? DATE _ _

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (Yes/No/NA)? Yes
(Reference: (1) Results. pg. 2 and 3: (2) R iii through xiX

JUSTIFICATION/COMMENTS We have reviewed and concur with the

diSDOSition of anomalies documented in the reference (1)

and (2) test reports. There is no impact on installed

equipment: however, TAB G documents those findings which

resulted in maintenance activities for corrective action.

PAGE B-26A R1
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BINDER NO WBNEQ-SOL-004 PLANTWBN UNIT(S) SHEET 7 OF 30
B MSIV AIR MANIFOLD DTMPUTED __ DT_

Ifff 7Mtj=VLV.ES- COMPUTED DATE__ __

GOULD ALLIED
CHECKED A4<- DATE _

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS (2) Page No. xv through xix. see items 7 and 15.

Note: Maintenance and surveillance-requirements a-re based on more

extensive WYLE thermal--azing results than results-from A&M: therefore.

only WYLE information is-included (for detailed explanation, see

Section D: Justification/Comments, sheets 5 through-7).

I

PAGF 7
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BINDER NO. WBNEQ-SOL-004 PLANT WBN

BIN lMSIV AIR MANIFOLD
ASDLBITSULENULD VAL.VES-
GOULD ALLIED

UNIT(S) 1 SHEET 28 OF 30

COMPUTED DATE 4/ R_ R

CHECKED DATE__ DA_

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

PAGE-"' a
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BINDER NO.WNEQ.SOL_004 PLANT WBN UNIT(S) _ SHEET OF -

M~T~~SIV AIR MAN~IFOLD ____ AE~R __ RBfi g k6 WomNoI VALVES-- COMPUTED -48W DATE //2R
GOULD ALLIED CHECKED DATE

CHECED

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

Qualified life or replacement schedule established?

Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

Criteria regarding test sequence satisfied?

Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

Criteria regarding submergence satisfied?

Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

Criteria regarding operability status/mode satisfied?

Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

NA

NA

NA

Yes

Yes

NA

Yes

Yes

PAGE 0'9
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P BINDER NO WBNEQ.SOL004 PLANT WBN UNIT(S) 1 SHEET 30 OF 30
MS V AIR MANIFOLD CO P T D _ _ _ __ _ _ _ _ _ _ _ _AE U O AtCOMPUTED J-IfoC DATE a/z R

GOULD ALLIED CHECKED v DATE

0. SUMMARY OF REVIEW (Continued)

Yes/No/NA

(15) Criteria regarding functional testing satisfied? Yes

(a) Does the test plan/report specify an acceptance Yes
criteria for equipment performed?

(b) Was an initial base line test done to establish Yes
required performance characteristics?

(c) Has the test/analysis demonstrated that performance Yes
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied? NA

(17) Test duration margin (1 hour + function time) Yes
satisfied?

(a) Is the minimum specified operating time at least Yes
1 hour?

(b) If exception to the 1-hour minimum operating time NA
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied? Yes

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirements adequately Yes
identified?

P. DISCUSSION

-II
PAGE b8 30
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W A T T S a 4 R N U c

TAB A - =JUIPHENtT IDENT

MANUFACTURER :

PAGE 1 OF
ASCO4

p R P L A N T

ATION 14ATRIX

---------LOCATION--------

EQtUda 
UNT L---------------OV E 1AQ- -- jj_ QLM 

EdLBA-

~Q U~R--- MQIMI -------

wEN-1-FSV -030-0146A -A 1-FSV -O30-0146A -A 737' A05

AUX iLDG GAS TAT FAN A-A EXH Dt4PR 2 0 6 -38-3-2RVU EOKJ3-8
2 75 5 1

UBn-1-Fsv -030-0146B -A 1-FSV -030-0146B -A 737 A05

AUX BLDG GAS ThT FAN A-A EXH DHPR 206-380-2RVU 8CKJ3-8275
5 1

W6m-2-FSV -030-0157A 
-B 2-FSv -030-O157A -a 737' A09

AUX BLDG GAS TMT FAN A-A EXH DMPR 2G6-380-2RVU 
BOKJ3-827

5 5 1

WBI-2-FSV -030-01578 -B 2-FSV -330-0157B -3

AUX BLn6 GAS TMT FAN B-B SUCT 206-330-2RVU

737' A09
80KJ3-827551

CA2
(2 )

A 100D

A 1000

A 1000

A 100D

L SOLENOIDS ARE ACTUATED 
BY 1

AN ABI SIGNAL AND ARE RE-

QUIRED TO BE OPERABLE ;

DURING THE MITIGATION OF

THIS EVENT.

L SOLENOIDS ARE ACTUATED BY

AN ABI SIGNAL AND ARE RE-

QUIRED TO BE OPERABLE

DURING THE MITIGATION 
OF

THIS EVENT.

L SOLENOIDS ARE ACTUATED BY

AN ABI SIGNAL AND ARE RE-

QUIRED TO BE OPERABLE

DURING THE MITIGATION OF

THIS EVENT.

L SOLENOIDS ARE ACTUATED BY

AN ABI SIGNAL AND ARE 
RE-

QUIRED TO BE OPERABLE

DURING THE MITIGATION OF

THIS EVENT.

WBN-1-FSV -032-OOSOA -A 1-FSY -U32-0080A -A 294

REACTOR BLDG UNIT I TRAIN A ISLN 206-330-3RU

724' A NN

7SK3-822
9 5 0

A/B 5MN/1
0 0 0

A/B 5MN/100D
A/B 5MN/100D
A/B 15MN/1MO
A/B 1HR/1MO

MS/CFWIC

RH/C
CV/C

SOLENOIDS HUST DE-ENERGIZE

AND REMAIN DE-ENERGIZED

AFTER A PHASE B ISOLATION

SIGNAL IS RECEIVED AND

RESET

-pRPAR/ATE Randy Foust 8/27/86
PR--AR- O------------------ 

-------

C HECK ED/ DATE - Wim 1272

-u
G)m
It

R I4 &7 R---- R----

. . . I

5.( -2�' 3 P S�

Q-garTajjd gytf-l I&EUX-FEUCTIQ---------- 
---



BINDER NO. a WBNEQ-SOL-
MANUFACTURER * ASCO
PAGE 2 OF 4,TEs 05/15/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

UNIT DEVICE ID NO.EQIS NUMBER
NECRIPTS ON

WBN-1-FSV -032-0080B -A 1-FSV -032-0080B -A 296
REACTOR BLDG UNIT 1 TEST SOL 206-380-2RU

WBN-1-FSV -032-0102A -B 1-FSV -032-0102A -B 278

REACTOR BLDG UNIT 1 TRAIN B ISLN 206-380-3RU

WBN-1-FSV -032-0102B -B 1-FSV -032-0102B -B 279

REACTOR BLDG UNIT 1 TEST SOL 206-380-2RU

WBN-1-FSV -032-OllOA -A 1-FSV -032-OlIOA -A 295

RB UNIT 1 NON-ESNTL CONT AIR ISLN 206-380-3RU

HBN-1-FSV -032-OllOB -A 1-FSV -032-0110B -A 296

RB UNIT 1 NON-ESNTL CONT AIR ISLN 206-380-2RU

-------- LOCATION--------
AZMITH CEONTRA RMCRAD
BER CONTRACT

718' 4" ANN
8OKJ3-827551

727'10" ANN
78K3-822950

727'10" ANN
80KJ3-827551

718' 8" ANN
78K03-822950

718' 8" ANN
80KJ3-827551

CAT(2)

B lOOD
B lOOD
B lOOD
B IMO
B lMO

A/B 5MN/100D
A/B 5MN/100D
A/B 5MN/100D
A/B 15MN/lMO
A/B 1HR/lMO

B lOOD
B lOOD
B lOOD
B lMO
B IMO

A/B 5MN/1OOD
A/B 5MN/100D
A/B 5MN/100D
A/B 15MN/lMO
A/B 1HR/lMO

B lOOD
B 100D
B lOOD
B IMO
B lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FM/C
RH/C
CV/C

L

MS/C
FM/C
RH/C
CV/C

L

MS/C

RH/CCV/C

L
MS/CFM/C
RH/C
CV/C

OPERTIME EVENT

SOLENOID FAILURE MUST NOT
CAUSE ASSOCIATED CNTMT
ISLN VLV TO OPEN AFTER A
PHASE B ISOLATION SIGNAL
IS RECEIVED AND RESET

JR;

PAGEu1 2 72
PREPARER/DATE 0 AM2X /G45J7 glZ/9

CHECKED/DATE -i b. A-'m 9/z-,/ 6

-I)

R_R /

2za/8f

SAFETY FUNCTION

SOLENOID FAILURE MUST NOT
CAUSE ASSOCIATED CNTMT
ISOL VALVE TO OPEN AFTER A
PHASE B ISOLATION SIGNAL
IS RECEIVED AND RESET

SOLENOIDS MUST DE-ENERGIZE
AND REMAIN DE-ENERGIZED
AFTER A PHASE B ISOLATION
SIGNAL IS RECEIVED AND
RESET

SOLENOID FAILURE MUST NOT
CAUSE ASSOCIATED CNTMT
ISLN VLV TO OPEN AFTER A
PHASE B ISOLATION SIGNAL
IS RECEIVED AND RESET

SOLENOIDS MUST DE-ENERGIZE
AND REMAIN DE-ENERGIZED 1R2-
AFTER A PHASE B ISOLATION
SIGNAL IS RECEIVED AND
RESET



BINDER NO. a WBNEQ-SOL-
MANUFACTURER * ASCO
PAGE 3 OF 4'Es 05/15/90

W A T T S B A R N'FTC L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EOIS NUMBER
10 V OTPT fl

UNIT DEVICE ID NO. AZMITH_
MODEL NUMBER -

-LOCATION--------
nV( R~BAD
CONTRACT

SAFETY FUNCTIONCAI(2)

WBN-O-FSV -065-0024 -A O-FSV -065-0024 -A
EGTS TRAIN A FAN A-AISLN DMPR 206-380-2RU

WBN-0-FSV -065-0043 -B 0-FSV -065-0043 -B
EGTS TRAIN B FAN B-B ISLN DMPR 206-380-2RU

757' A16
80KJ3-827551

757! A16
80KJ3-827551

A lOOD

A lOOD

L SOLENOIDS MUST REMAIN
OPERABLE FOR THE DURATION
OF THE LOCA.

L SOLENOIDS MUST REMAIN
OPERABLE FOR THE DURATION
OF THE LOCA.

WBN-2-FSV -067-0336 -A 2-FSV -067-0336 -A
EMERG GAS TRTMT ROOM COOLER A ICR 206-380-2RU

757' A16
80KJ3-827551

A lOOD L
A 1 MO RII/A
A 1 MO A'A

. A 1 MO AB/A
A 1 MO CWe'A

MUST OPERATE
OPERATION OF
RO M COOLERS

11 q4

TO SUPPORT
EGTS & PEN

WBN-2-FSV -067-0338 -B 2-FSV
EMERG GAS TRTMT ROOM COOLER B ICR

-067-0338 -B
206-380-2RU

757' A16
80KJ3-827551

A lOOD L MUST OPERATE
OPERATION OF
ROOM COOLERS

TO SUPPORT
EGTS & PEN

WBN-1-FSV -067-0350 -A
PEN RM CLR A2 SUP CNTL VLV

1-FSV -067-0350 -A
206-380-2RU

713' A06
80KJ3-827551

A
A
A
A
A

lOOD
1lMO
iMO
1MO

L
RH/A
CV/A
AF/A
AB

SOLENOIDS MUST FUNCTION TO
PROVIDE FLOW TO COOLERS
WHICH SERVE ESF EQUIPMENT

R 2 R-
644
.*U419

-4%,
PREPARER/DATE RAB b f>1 6 sr -_/ZI/s'4

CHECKED/DATE W.- 8. k ' */ 31/2 /ZcY

2 /
4aL -%

Lu ab)< n AL--" urz

.)s

OPER TIM EVENT

PAGE 4-3-- -13



BINDER NO. : WBNEO-SOL
MANUFACTURER : ASCO
PAGE 4 OF 4

W A T T S 8 A R N-t(C L E A R P L A N T
TAB A - EQUIPMENT IOEN4TIFICATION MATRIX

---------LOCATION--------

EQI-uumac.!-------------- III.-QItl A-qQL ----- ALI.i- LEfill WMA
DHicaIeIQoi----------------------------- UQU!LAUU ---- EQUIBAI -------

CAI
(2)

WSN-1-FSV -067-0352 -a
PEIJ RH CLR B2 SUP CtTL VLV

1-FSV -DS7-0352 20 -b
20i-3;0-2RU

WBN-1-FSV -067-0354 -A 1-FSV -067-0354 -A
PEN RH CLR A3 SUP ClTL VLV 206-330-2RU

WBtJ-2-FSV -067-0354 -A
I PEII RH CLR A3 SUP CNTL VLV

2-FSV -067-0354 -A 313
206-3B0-2RU

713' A06
30KJ3-827551

737' A05
80KJ3-827551

7373 A09
80KJ3-827551

A 100D
A 1MO
A 1MO
A 11O
A 1HO

A 1000
A 1HO
A 14O
A 1HO
A 1HO

A 1000

L
RH/A
CV/A
AF/A
AB

L
RH/A
CV/A
AF/A
AB

SOLENOIDS MUST FUNCTION To
PROVIDE FLOW TO COOLERS
WHICH SERVE ESF EQUIPMENT

SOLENOIDS MUST FUNCTION TO
PROVIDE FLOW TO COOLERS
WHICH SERVE ESF EQUIPMENT

L SOLENOIDS MUST FUNCTION TO
PROVIDE FLOW TO COOLERS
WHICH SERVE ESF EQUIPMENT

' Wal-1-FSV -067-0356 -B 1-Fsv -067-0356' -5
PEN RH CLR 53 SUP CNTL VLV 206-380-2RU

WBN-2-FSV -067-0356 -B 2-FsV -067-0356 -a
PEN RM CLR B3 SUP CNTL VLV 206-380-2RU

737' A05
80KJ3-B27551

737' A09
30KJ3-527551

A 1O0
A 1HO
A 1HO
A 11o
A 1MO

A 100D

L
RH/A
CV/A
AF/A
AB

SOLENOIDS MUST FUNCTION TO
PROVIDE FLOW TO COOLERS
WHICH SERVE ESF EQUIPMENT

L SOLENOIDS MUST FUNCTION TO
PROVIDE FLOW TO COOLERS
WHICH SERVE ESF EQUIPMENT

fR/ZU
. PREPARER/DATE Randy Foust 8/27/86

CHECKED/DATE W. B Kim 8/27/86

: 01/18/89 N

-3U

m

929-IHuf gya-I lai8-MT---iIQN----------

R---- R- -- -



BINDER.NO.. WBNEO-SOL-005 PLANT WBN UNIT(S) I SHEET 1 OF 1
R___R__

BINDER TITLE ASCO SOLENOID--VALVES COMPUTEDLUI I DATE _ _l_ _ __ __

MODEL.206-380 SERIES
(AC CONSTRUCTION) CHECKED/Rl Ae 7 DATE .2_____-f__t

TAB A NOTES:

1) Floor/Actual Elevation - Actual Elevations are documented on field

verification sheets found in TAB F. All elevations shown are

floor elevations except for those devices located inside the

reactor building.

2) See TAB B. Section A for a compIete listinx of Category and Onera-

tina Times Calcuai o tns ati 4e i th4i binde

3) Contract C - -ontractnumbers shown in this TAB were obtained

hby-tracinz the serial number on each valve through TVA nrocnire-

ment records and did not denend on field verification datA for

tc-ntrac-t1 vimnubr4a -

References:

PAGE A-5 ?1

.1



WBNEQ-SOL-005

TAB B

ENVIRONMENTAL QUALIFICATION CHECKLIST

NOTE: The units common, 1 and 2 solenoid valves covered by this binder
are required for Unit 1 operation.

EQP098.51

PAGF M-/,



BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) 1 SHEET 1 OF 27
R 1 R 2

BINDER TITLE ASCO SOLENOID VALVES COMPUTED RCF DATE 8/28/86 AFM
MODEL 206-380 SERIES 2/17/89 8f Yo

(AC CONSTRUCTION) CHECKED WBK DATE 8/28/86 EEM /9t
2/23/89 51ro

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Solenoid Valves

Automatic Switch Company (ASCO)

206-380-2RVU

206-380-3RU

206-380-2RU

QUALIFICATION REPORTS

(1) Title/Number/Revision "Report on Oualifi- I
cation of Automatic Switch Co. (ASCO) Cata-

RIMS B45 850514 428

lox NP-1 Solenoid Vlvs for Safetv-Related DATE 8/1Q/R3
Applications in Nuclear Power Generating
Stations". AOR-67368. Rev. 1.

NOTE: Throughout this Binder, references are D
-qualification report listed above. This
as ",(1)" in these references.

(2) Title/Number/Revision "Equipment Oualifi-
cation Research-Test Program & Failure
Analysis of Class IE Solenoid Vlvs"
F-C5569-309/315 Appendix C. and Dazes F-3
and F-4.

(3) Title/Number/Revision "Aging and Ouali-
fication Research on Solenoid Onerated

(4)

nade to the ASCO

made to the ASCO
s report is identified

RTMS NWM 840925 351

DATE Nov. 1983

-RIMS

Valves." NUREG/CR-5141 RV DATE

Title/Number/Revision "ASCO Engineering RIMS
Report No. 177"

DATE

B74 890623 502

August 1988

B25 870612 003

12/11/79

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(5). Category and Operating Times Calculation WBNOSG4-008 R15
(System 30) (B26 900309 231)

(6) Category and Operating Times Calculation WBNOSG4-010 R4
(System 32) (B26 891205 200)

R2

PAGE B-2 R2
WBEP-0009Q

, .



BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) 1 SHEET la OF 27

BINDER TITLE ASCO SOLENOID VALVES COMPUTED/Ri AFM DATE 2/17/89
MODEL 206-380 SERIES

(AC CONSTRUCTION) CHECKED/R1 EEM DATE 2/23/89 __
- - I5/21/30

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(7) Category and Operating Times Calculation WBNOSG4-015 R10
(System 65) (B26 900309 226)

(8) Category and Operating Times Calculation WBNOSG4-016 R14
(System 67) (B26 900319 215)

(9) WBNP Environmental Data Drawing 47E235-44 R1

(10) WBNP Environmental Data Drawing 47E235-48 R3

(11) WBNP Environmental Data Drawing 47E235-49 R2 and
DCA-P02351-11-0 per DCN P-02351-A (B26 88 1210 801)

(12) WBNP Environmental Data Drawing 47E235-56 Ri

(13) WBNP Environmental Data Drawing 47E235-57 R2 and
DCA-P02351-17-0 per DCN P-02351-A (B26 88 1210 801)

(14) WBNP Environmental Data Drawing 47E235-78 R3

(15) Calculation WBNNAL3-007 R3 (B26 890605 308), Location
Specific Radiation Dose

(16) Deleted by Revision 2.

(17) Calculation WBNOSG4-044 R1 (B45 860908 218), Flooding

(18) Calculation GENNAL6-002 R2 (B45 860812 236), Moisture
Intrusion

(19) Calculation WBNOSG4-045 R1 (B45 860902 219), Status and I
Cycles of Solenoid Valves

(20) Calculation WBNNAL3-031 Ri (B45 880826 235), 100-day LOCJ
Dose in EGTS Filter Train Room

(21) Calculation WBN-EEB-MS-TI06-0017 (B26 900202 410)
Solenoid Valve Voltage Study

(22) Calculation TI-ECS-79 R2 (B45 860319 235), EGTS Room
Temperature

R2

1R2

1R2

R2

)uty

I R2

PAGE B-2A R2

'-7 WBEP-0009Q

I
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BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) 1 SHEET lb OF 27

BINDER TITLE ASCO SOLENOID VALVES COMPUTED /Rl AFM DATE 2/17___ _ _

MODEL 206-380 SERIES ye
(AC CONSTRUCTION) CHECKED /Rl EEM DATE 2/23/89 -JE ___

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(23) ASCO Letter, W. M.. Brown to F. W. Chandler dated April 29,
1985 (B43 850502 015)

(24) Material Aging Data Request WAD-3

(25) ASCO Certification of Compliance (B43 850326 508, R2
MED 840202 206, B26 860728 022)

(26) TVA Memorandum D. L. Reed to EEB files dated October 9, 1984
(EEB 841010946)

(27) Deleted by Revision 2.
R2

(28) ASCO Letter, W. M. Brown to D. L. Kitchel dated May 8, 1986
(B71 860512 001).

(2?) Bev0y 4X 7 piA/'6 7/E5 L0UAa dOS4-°A, i7

d 2 foosEzJ Pas/&6 fat t 46 9Jv

(hi/ 900327 203S)

NOTES:

(1) Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

(2) Although most valves in this binder were purchased and certi-
fied to be in compliance with ASCO Test Report No. AQS21678/
TR, NRC recognizes this model valve as being qualified to
the later ASCO Test. No. AQR 67368 (see NRC Information Notice
85-08 in TAB J). Therefore, qualification of the valves in
this binder is to the parameters of the later test although
the COCs from ASCO in TAB E are to the older test.

(0 .PAGE B-2B R2

WBEP-0009Q



BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) 1 SHEET 2 OF 27
R 1 R 2

BINDER TITLE ASCO SOLENOID VALVES COMPUTED RCF DATE 8/28/86 AFM a
MODEL 206-380 SERIES 2/23/89 c,/7/9D

(AC CONSTRUCTION) CHECKED WBK DATE 8/28/86 EEM .
2/23 /89 fI/F/A90

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

1) Conduit seals must be installed on valve Nos. 1-FSV-67-350-A. R2

-352-B, -354-A. and -356-B.

COMMENTS/RECOMMENDATIONS None

PAGE B-3 R2

WBEP-0009Q



BINDER NO.WBNEQ-SOL-005

BINDER TITLE ASCO SOLENOI]
VALVES, MODEL NO. 206-380-
(AC CONSTRUCTION)

PLANT WBN UNIT(S) 1 SHEET 3 OF 27

COMPUTED _DATE v R - R

CHECKED # DATE E

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are Qualified to the Criteria of lOCFR50.49

and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588

Category II or the DOR Guidelines of lE Bulletin No. 79-

01B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/ COMMENTS

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1974. IEEE 344-1975. IEEE 382-1980 . and IEEE 627-1980.

EQP098.51



WBNE-SOL005 BN 14 27
BINDER NO.WNEQSOLOO 5  PLANT __N UNIT(S) 1 SHEET 4 OF 27

T gASCO SOLENOID COMPUTED DATE tos R - R

(AC CONSTRUCTION) CHECKED DATE __

D. QUALIFICATION METHODOLOGY (Check only one block)

X Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that

Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS See TAB C

EQP098.51

.

.

-

.

.

-11. - -
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BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) 1 SHEET 2 OF 27
R 1 R 2

BINDER TITLE ASCO SOLENOID VALVES COMPUTED RCF DATE 8/28/86 AFM I <

MODEL 206-380 SERIES 2/23/89 'a/ P
(AC CONSTRUCTION) CHECKED WBK DATE 8/28/86 EEM ' 141

2/23/89 5 /1'A9

E. EOUIPMENT DESCRIPTION

Is the equipment identified in the qualification report
identical to the plant equipment which requires qualification
(Yes/No/NA)? yes

(1)

(2)

Equipment Type

Manufacturer

(3) Model Number(s)

.(4) Serial Number(s)

Plant Device

Solenoid Vlv

ASCO

206-380-2RVU

206-380-3RU

206-380-2RU

See TAB F

Qualification
Document

Solenoid Vlv

ASCO

K206-380-3RVF

K206-380-3RF

Not Listed

Reference

See
TAB C
See
TAB C

See TAB C & pg.
5 of (1)

See TAB C & pg.
5 of (1)

(5) Identify Component
Unique checksheet
attached:

JUSTIFICATION/COMMENTS

NA

PAGE B-6 R2

WBEP-0009Q



BINOER NO. BNEPSOLOO5 PLANT. BN UNIT(S) S iHEET O OF -
R

BINDER TITLE ASCO S- OID COMPUTED O DATE .
VALVES, MODEL NU. 4Ub-3dO-S3 ' 7IfES-
(AC CONSTRUCTION) CHECKED OAE</ DATE ___

5/=A//9I

I F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the test report

and/or evaluation and reference the source. -s the interiace a
requirement for our application (Yes/No)? (Note below.) If yes,
enter requirement in QMDS, if No, provide justification.

Interface

Mounting Bolts

External
Proces s
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical,
Configuration

Other

Identif7 Interface

None Specified, See
TAB- C. "Taterfaces"

None Spec ifie, See
TAB C, "Interfaces"

TAB C, "1nterfaces"

See TAB C, "Interfaces"

NA

Vertical & Uvrizht - Li5'

N/A

See below

Plant
Requirement?

(Yes/No)
Reference

Test Report

App. A, Pg. A2 of
(/) & ASCO Ltr
IAI 7;D E-Z - ,Z .Yes

Yes See below

JUSTIFICATION/COMMENTS 1. ASCO requires the installation of a 90° street

alhnw facinz downward connected to exhaust nort or similar confizuration

to prevent moisture from enterin2 valve internals (Reference: Paze A18

of t). The Durvose of this requirement is to vrevent moisture intrusion

resultinz from a liquid sora7. Since these valves are not subject to any

sordy condition the installation of a 90° street elbow is not recuired.

PAGF -

JIz

------------ -- -



I

F. iNSTALLATION INTERFACES (Continued)

JUSTIFICATION/COMMDS (Continued)

2). Me'dium must be oil free instrument air and a strainer or

filter must be installed on the inlet as close to the valve

:as wossible (Reference: ASCO Bulletin for Model 206-380

valves Tab i). ASMC does not identify specific interf~racin

requirements except as noted above.- t is incumbent on each

utility to ensirp that interfaces are such that they do not

nterfere with the proper operation or qualification of the

solenoid valve. See TABC -for a descrigtion o- the TVA

'neerfaces 1RZ

|PAGEs 8-MA-

(9-
f I

BINDER NO. WBNEQ-SOL-005 PLANT WBN UNIT(S) I SHEET2 7OF 27L
R I R 2-BINDER TITLE ASCO SOTLL0ID VALVES COMPUTED g CF DATE 8/2a8L 6 C^h eZIAL7IZMODEL 206-380 SERIES ZP _8/(AC CONSTRUCTION) CHECKED WBK DATE' 8/28/86 Sd)/4
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BINDER NO. PLANTWBN UNIT(S) _ SHEET 8 OF' 7

IA / R 2 , R~
VINOW TITLF ASCO SOLENOID COMPUTED •1. DATE R 2 R._____.L5 MODT L Nu. zo-Ldou-szKLns' //Sui
(AC CONSTRUCTION) CHECKED, - DATE 0 ____

/ / /9cg

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
acccdent environment In accordance with IEEE-323
(yes/no/NA)? (note beLow)

'a Equipment inspected for damage

(b) Baseline performance
measurements taken

(c) Equipment aged:
Thermal

Radiation

W.ear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE
exposure -

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes/No/NA

.es

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

(74), paragraph 6.3 -

Referenice
Sect. 4,
p 3 of (I)
Sect. 4,

pg 8 of (1)

Sect 4.1.1, pg 8
of (/).
Sect 4.1.4. pg 15
of (I).
Sect p.1.2. pg i2
of (I). -

Sect. 4.1.5,pg 15,
Sect. 4.1.6, pg 17 &
Sect. 4.2.1. pg 19
of (M).

Sect. 4.2. pgs 19-
23 of (/)
Sect. 4.2.3, pgs
22 & 23 of (I)

Sect. 4.4. pg 24
of (M).

(2) Was the same piece of equipment used throughout the test sequence
described in item (1) above (yes/no/NA)? Yes

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes
(Reference Appendix G of (/)

JUSTIFICATION/ COMMENTS _

PAG-&a Ta2
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IWBNEQ-SOL-005 WBN 1 9 27BINDER NO. ____________ PLANT _ _ _ UNIT(S) SHEET _ OF

w TIb %ASCO SOLENOID COMPUTE o R D T a _

(AC CONSTRUCTION) CHECKED DATE _____

i H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference Appendix A, Sect
oz A.I of (/): ana TAB C).

9 .4,

TUSTIFICATION / COMMNTS

(2) 'Were the following effects considered in the

Azin2 Effect

Thermal aging-

R.adiation exposure

Vibration. (nan-seismic) aging

Operational (electrical/mechanical/process)
stress aging

aging program:

Yes/No/NA Reference
App. A, Sect.

Yes 9.4.1 of (/)
App. A, Sect.

Yes 9.4.4 of (U!
App. A, Sect.

Yes 9.4.5 of (/)
App. A, Sect.
9.4.2 and

Yes 9.4.3 of (1).

JUSTIFICATION/ COMNENTS

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? No (Reference -_).

JUSTI7ICATION/COMMENTS Svnerzistic effects were considered in the

qualification of-these valves. Each section of TAB C contains a

discussion on this subject.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference Arm. A. Sect. 9.4.1, oZ. AIO
of (/). and TAB C).

JUSTIFICATION/ COMMENTS

PAGEgJ1 7-..ZCn t 1



BBNEQ-SO-005BINDER NO.N -__SOL__005 PLANT WBN

ASCO SOLENOID
VAc CONSTb u. RUT 06-ION-)u S
(AC CONSTRUCTION)

UNIT(S) _ _ SHEET -_ OF i'

COMPUTED X DATE R R/ _____

CHECKED , DATE / X ___ ______

/ p

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/N1A)? Yes
(Reference: App. B of (/)

JESTIFI CATION/ COMMNTS __________________

(c) Was the basis for thermal aging identified in the Qsualification
program (yes/no/NA)?- Yes (Reference See H (1) this Tab ).

JUSTIFICATION/COMMENTS

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference App. A. Sect. 9.4.1 of (I) ).

Plant Maximum Normal Test Equivalent

Temperature-
Time . _ _

JUSTIFICATION/COMMENTS See TAB C, "Aging"'

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference See H(4)(d) this Tab & TAB C).

JUSTIFICATION/ COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? Yes
(Reference See H(4)(b) this Tab ).

JUSTIFICATION/COMMENTS

PAGED-L2

I EOP098.51
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BINDER NO.WBNEQ-SOL-005 PLANT rWBN UNIT(S) 1 SHEET 11 OF 27
R ?-R ____

BINDER TITLE ASCO SOLENOID COMPUTED L6° I. DATE at _

VALVES, MODE NO. 206-380-SERIES CHECKED DATE' Te n
(AC CONSTRUCTION)

H. AGING (Continued)

(g) f a regression line was used for determining accelerated aging
Parameters, are test points or failure modes identified on the
,ine (yes/no/NA)? N/A (Reference ).

JUSTIFICATION / COMMENTS

(h) r/as the equipment operated during the thermal aging
(yes/no/NA)? Yes (Reference Sect. 4.1.1. oe. 11 of (Q) ).

JUSTIFICATION/COMMENTS

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference ADO. A. Sect. 9.4.4
of (/) ).

JUSTIFICATION/COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? No
(Reference ).

JUSTIFICATION/COMMENTS ASCO's intent was not to subject the

test specimen to radiation exposure in accordance with the

limitin2 material. Their intent was to demonstrate overabi-

lity regardless of the radiation threshold values.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference See H(5)(a) this Tab ).

JUSTIFICATION/COMMENTS

PAGE-IŽ R



BINDER NO. WBNEO-SOL-005 PLANT 'WBN UNIT(S) 1 SHEET 1 OF 27
R I R Z

BINDER TITLE ASCO SOLENOID VALVES COMPUTED RCF. DATE 8/28/86- ;7L5 6
MODEL,206-380 SERIES Z// 7 79r/

(AC CONSTRUCTION) CHECKED 'BK DATE 8/28/86, rA af
/; .3 /89 5;/Jl/A

U. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (YeslNo/NA)? Yes (Reference: Section-

4.1.4 of (/) and Apoendix D of (I)

Plant normal ambient radiation
dose (rd)

Test exposure dose (rd)

Test exposure dose rate (rd/hr)

Test exposure source type
(e.g., Co-60 gayn)

7
2.3 x 10 rads. zamma

0.71 Mrad/hr
for 33 hours

Co-60. zn=

JUSTIFICATION/COMMENTS

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program Yes- (Reference:. A2. A.

Section 9.4.5 and Section 4.1.5 of (/)

JUSTIFICATION/COMMENTS No failure which could be

attributed to vibrntio ems A wzax

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: Apo. A. Section 9.4.5 of (I) )JR

JUSTIFICATI ON/ COMMENTS

1 Qualification program refers to the test report and any supple-
mental documentation including TVA analyses in TAB C of the Binder.

P5-/3RE

a.

- II I,.I -~z

.- I I



BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) L SHEET 13 OF

BINDER TITLE ASCO SOLEOID VALVES COMPUTED RCF DATE 3/LZZL/ C9'
MODEL 206-380 SERIES 4z/9O

(AC CONSTRUCTION) CHECKED WBK DATE 8/27'86 6 M•
4J/siq 5/7g27.G

S. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: A22. A. Section 9.4.2
and 9.4.3 of (/) ')42

JUSTIFICATION/COMMENTS _

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference: A22. A.
Section 9.4.2 & 9.4.3 of ( ).2

JUSTIFICATION/ COMMENTS _______________

(8) Was the qualified life of the equipment and its basis defined
in the qualification program. (Yes/No/NA)? Yes
(Reference: See below. TAB C. and Seetion 9.4.1 Anoendix
A of I) )1

Qualified life (Document in QMDS) -

JUSTIFICATION/CO0MENTS

(9) Were replacement intervals. for the equipment.or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: See below and TAB C

JUSTIFICATION/COMMENTS Replacement intervals and qualified

life are a functionn of o1ant specific conditions in comparison

to test conditions. TABS C and G define the reylacement inter-

vals and qualified life and their basis.



BINDER rNO. WdBNEQ-SOL-005 PLANT WBN UNIT(S) 1 SHEET 14 OF 27
R 2 R___

BINDER TITLE ASCO SOLENOID VALVES COMPUTED RCF DATE 8/27/86
MODEL 206-380 SERIES

(AC CONSTRUCTION) CHECKED WBK DATE 8/27/86 L. _

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation Degradation and Aging (Use Section C of EQC Binder for
Detailed Materials Analysis)

Material/ Radiation Activation
Property/Function Threshold Reference Enerzy Reference

(Coil) IsoMica bonded 1 x 109
(a) with Hi-TemD Enoxv rads See hblow 1 n Se below

Ethylene Propylene 1
(b) Therpolymer (Seats) ra

5
(c) Viton (Seats) ra

(d) *DC 5&0 Lubricant -

(e) -

JUSTIFICATION!COMMENTS No

nrimr mnt 2 at rian1 . r t~f wae~v

x 107
ds
x. 106
ds

NA

te: The

See below

See below

NA

App. B pg
0.94 B3 of (/I

App. B pg
1.04 B4 of (1D

NA NA R2

Class H coil is composed of six

I-)-J..a L11 c it W dLL.LVe L±UL1
vl.~~~~~~~~~~ L.11z .11 LUc,;WtP.Q AXD.WX lUWx Ln loes Uclv ri

energy is Iso-Mica bonded with hi-temy epoxy, Its activation energy

is 1.00 eV. The materials of coil construction along with their

activation energies are identified in Armendix B. Dage B5 of (I). kz2

Radiation threshold values are typical for these materials and

listed for information only. These values were not taken from the

test report but were su plied by the Diaital Materials Data Base.

(See TAB E)

*Although not stated in Ref. (/). DC 550 lubricant was used on

tested valves as verified by ASCO letter dated 1/5/8i R2

PAGE B-15 R2
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BINDER NO.WBNEQ-SOL-O05 PLANT WBN UNITDS) SHEET 15 OF

BINDER TITLE ASCO SOLENOID COMPUTED OATE ______/

VALVES, MODEL. NO. 206-380-SERIES C D

(AC CONSTRUCTION) CHECKED DATE X 4

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting

values of performance characteristics which would constitute iailure if

not met (yes/no/NA)? Yes (Reference App. A. Sect. 6.1 and 6.2 of

Identify Acceptance Criteria: Coil only taken from (/) - Must operate P\2

at any voltage between 102 VAC and 132 VAC. Insulation resistance

musit measure greater than or equal to l megohm at 500 VDC. Leakage

current must be less than 0.5 milliamps at 1240 VAC for 1 minute. For

seats and discs. as taken from (I) - Valves must operate at the

minimum and maximum operating Pressure differentials. Valves must not

have a pressure increase at a cylinder port which is required to be

vented or a pressure decrease at a c.7linder port which is required to

be pressurized in excess of 10% of the maximum operatinz pressure

differential.

(2) Performance Characteristics: Does the report/analysis provide the

performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment per-

formance (yes/no/NA)? Yes (Ref. App. A. Sects. 6.1. 6.2. and App. AIII
of (/). )

Identify baseline and functional testing: Recording coil excitation.

coil dielectric, seat leakage at 150 psiz and l Psiz in both the

energized and de-enerzized state. noise test. external leakage at 150

psi. operational test from 150 psiz to 0 psiz. insulation resistance

and number of active coil turns during initial baseline and following

DBA simulation.

PAGE~~~
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I BINDER NO.WBNEQ-SOL)05 PLANT _WEN

i , T no. SOLENOID COMP

(AC CONSTRUCTION) CHEC
Incurs

ITE

UNIT(S) I SHEET 16 OF 27
- -R - R -

ED I7L DATE ___

"ED DATE,
~IJ

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS (Continued)

JUSTIFICATION/ COMMENTS

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference Appendix A. Fizur-e 9.2. oage A26 of (I) ).

JUSTIFICATION/ COMMENTS

I

I

I. JRZ 1
1
i
I
I
iII
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BINDER NO. WBNEO-SOL-005 PLANT T WN UNIT(S) I SHEET1L OF 27
R R 2

BINDER TITME ASCO SOLENOID VALVES COMPUTED .CF DATE 8/28/86 4Lud
MODEL 206-380 SERIES 2J7/B- xz/z7o

(AC CCNSTRUCTION) ChECIED ' 4BK DATE 8128/86 il7 b~ f

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE TEE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference: Ihl

L mav 30 of (/) .2

JUSTIFICATION/COMMENTS Loads of voltage and pressure

Actual plant voltaze d3qric-mg no al operation is within the
+ 10%

recuired range of 120VAC - 15% except as noted below. Plant

mneratin5 vressure is within the range tested. However,

mnimt operatflng 2ressure differential is functim o of the

specified valve design. (See TAB C).

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions1  Reference

Procurement

Voltage /20 VAC I to 7 Se. E8 tr E9sR

Procurement

Contracts,
Load TedS - s.56r z,'A Sec. E8 & E9

Procurement
Contracts

Frequency- ___________ Sec, E8 & E9 Z

Accuracy MA

Other(s)

JUSTIFICATION/COMM[ENTS ___

PAGEs-,8s2



BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) 1 SHEET 18 OF 27
R 1 R 2

BINDER TITLE ASCO SOLENOID VALVES COMPUTED RCF DATE 8/27/86 AFM
MODEL 206-380 SERIES 2/17/89 4 g/'f"

(AC CONSTRUCTION) CHECKED WBK DATE 8/27/86 EEM 4N
2/23/89 5/1Z1/

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(5) (b) Parameter

Voltage

Load

Frequency

Accuracy

Specific Accident Conditions1

Varies

Not specified

Not specified

NA

Reference

Procurement
Contracts,
Sec. Es & E9
Procurement
Contracts,
Sec. E8 & E9
Procurement
Contracts,
Sec. E8 & E9

Other(s)

JUSTIFICATION/COMMENTS See Sheet 18A

(5) (c) Parameter

Voltage

Load

Frequency

Accuracy

Demonstrated Conditions

+ 10%
120 VAC - 15%

0.249 amps 2to 0.262 amps
at 102 VAC

60 HzZO%

NA

Reference

Thl 4.3 pg 30,
Sect. 4.2.3
p 22,
App. A
Sect. 9.5.3
and App. A Fig.
9.2 of (I) L I2

Tml 4.3 p 30
of U) I Ot

App. A, pg. A26
of (I) lit

Other(s)

JUSTIFICATI0N/COMMENTS .SWe S, re7- 1A-

PAGE B-19 R2
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BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) 1 SHEET 18a OF 27
R 2 R

BINDER TITLE ASCO SOLENOID VALVES COMPUTED /R1 AFM DATE 2/17/89 _

MODEL 206-380 SERIES f9 0
(AC CONSTRUCTION) CHECKED /R1 EEM DATE 2/23/89 NW _

_T11/

JUSTIFICATION/COMMENTS

1 Valves were procured to be qualified in accordance with IEEE
323-1974 which specifies that operability shall be demonstrated
at rated voltage +10% and rated frequency ±5% unless otherwise
specified. Contract 827551 and 822950 did not specify a plant
unique range. None of the contracts specified frequency or
frequency range. TVA Calculation WBN-EEB-MS-TI06-0017
documents that the terminal voltage for all 206-380 series
solenoid valves is more than the demonstrated minimum voltage of
102 VAC. Additionally, testing performed by Franklin Research,
as documented in Test Report F-C5569-309/315, demonstrates the
ability of these valves to operate at a voltage much less than
the 102 VAC. Franklin successfully demonstrated the ability of
these valves to energize and shift position at voltages between
77 VAC and 95 VAC after exposure to conditions much more severe
*than what the TVA valves will experience. It is therefore
concluded that adequate voltage is supplied for successful
operation under worst-case accident conditions.

2 The TVA valves have a 20 watt AC rating. Per ASCO Catalog NP-1
(TAB E, Section El), these solenoids are rated at 41.5 volt-amps
holding and 195 volt-amps in-rush. The demonstrated volt-amps
holding is determined as follows:
0.262 amps x 102 VAC = 26.72 volt-amps.

R2

PAGE B-19A R2
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BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) 1 SHEET 19 OF 27
R 2 R

BINDER TITLE ASCO SOLENOID VALVES COMPUTED RCF DATE 8/27/86 6
MODEL 206-380 SERIES .7g79n

(AC CONSTRUCTION) CHECKED WBK - DATE 8/27/86 ___f

K. REOUIRED OPERATING ENVIRONMENT

Reference Environmental Di

(1) Normal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

with a desian temnera

7awing No. Various - See TAB C

(2) A
Various See
TAB C

Various See
TAB C

Various See
TAB C

Various See
TAB C

The nrrocetq f1iiid

ituirp of 100nF maxri

IR2

bnormal Max
Various See

(a) Temperature (0F) TAB C

Various See
(b) Pressure (psig) TAB C

Various See
(c) Humidity (%) TAB C

Various See
(d) Radiation (rd) TAB C

is oil free instrument air

I mu - -- ------- I
.R2

bounding temperature for these valves is the ambient

(4) State anticipated occurrence frequency and duration of abnormal.
-conditions: Up to eight hours per excursion and less that one

percent of plant life. See TAB C.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (IF) 110F/2PO°F Accident Type LOCA/HELB

(b) Pressure (psig) ATM(-) Accident type LOCA/HELB

(c) Humidity (X) 100% Accident Type LOCA/HELB

(d) Radiation (rd) 1 X lOSRADS Accident Type LOCA/HELB

(e) Spray Type N/A Accident Type LOCA/nELB-

PAGE B-20 R2
WBEP-0009Q
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BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) 1 SHEET 20 OF 27
BINDER NO. WBNER-SOL-005 PLANT WBN UNIT(S) I SHEET 20 OF 27

BINDER TITLE ASCO SOLENOID VALVES COMPUTED/Ri AfM DATE 2//7/87 X
MODEL 206-380 SERIES

(AC CONSTRUCTION) CHECKED/R1 •EAI DATE Z.3/g? 4'E95"f

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): Worst case accident environment for the
valves in this binder is for the Group E valves.
Temperature will be 1100 F for 30 days following a LOCA.
Following an RHR line break, temperature will spike to
200'F at 11 minutes. decreasing to maximum normal
at 24 hours.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? Yes (Reference: All
valves subject to such conditions reauire conduit seals and i2
are identified in TAB G. )

(7) Subject to submergence (Yes/No/NA)? No (Reference:
See TAB C

Identify initiation time and duration of submergence: N/A

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: Only endow the Group B valves are subject to
fez a Beta contribution.

.4 If yes, identify the fraction of the unattenuated free field
o beta dose to be added to the total dose and justify: The

total accident dose of A.2 X 10 guAs inclludes a Beadgj,.
contribution of 6 X 10 RS par TA cnvyronmental drawing
47E235-44.

(9) Special environmental calculations (temp., rad., etc.)

TVDe RIMS No.

See TAB B, Section A for a listing of all calculations used
in this binder.

WBEP-0009Q _ _AGE _2



BINDER NO. WBNEO-SOL-005 PLANT WBN UNIT(S) I SHEET-U-OF 27

BINDER TITLE ASCO SOLENOID VALVES COMPUTED RCF DATE 8/28/86 R 2W MODEL 206-380 SERIES 3 Rt~o
(AC CONSTRUCTION) CHECKED WBK DATE 8/28/86 WI7 Aft

77-9- /D/

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPFCTFTED CONDITTONS

(1) Comparison of worst-case maximum parameters:

:Operating Time

Temperature ( F)

Pressure (psig)

Relative Humidity

Chemical Spray*

Radiation (rd)**

Submergence

(%)

LOO days
200 @ 11

-0-

2100

3
N/A

/ X/d gRA)5

NIA

30 days

448

68 2siz

100

pi 10.5
(22 hougs)
2.05x10 gamma

4 7

NIA

Referenc

Fig. 4.1, pg.
25 of (/)
Fig. 4.1, pg.
Z5 of (L)
Fig. 4.1, pg.
S of (I.)

Fig. 4.1, pg.)
25 of (/ )
App. A, pg.
A20
A21 of (I)
App. D of
(/) & IN
85-08 TAR J

NIA

*Includes spray concentration, flowrate, density, duration, and
pR.

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type.

1 - At 30 days the temperature returns to mxium normal.
Z - At 24 hours the humidity returns to maxizm normal.
3 - Valves are not. subject to containment spray.
4 - Valves containingViton elastomers are only qualified to

a maximum of &x10' rads, game. See TAB C.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Envelopes Specified

2r(Yen/NNlA ) Reference

Temperature Se e rAB r
Pressure
Relative, Humidity
Chemical Spray
Submergence

JUSTIFICATIaN/COMM~iTS(V

Yes -
Yes
N/A
N/A

See TAB- C

See TAB C

I PAGE-zz
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BINDER NO.WBNEQ-SOL-005 PLANT WBN UNIT(S) I SHEET 22 OF -7

BINDER TITLE ASCO SO(LENOID COMPUTED i.Zs DATE ___ ___O R

VALVES, MODEL NO. 206-380-SERIES CHECKED DATE
(AC CON by CTION)

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS (Continued)

(3) Were margins applied to the test parameters or otherwise addressed in
the test program to assure that normal variation and uncertainties are
accounted for? (Note margin applied, yes/no/NA)

Suggested Martins Per IEEE-323(74)

Temperature: +15 degrees F

Pressure: +1OZ but no more than 10 psig

Radiation: +1OZ of accident dose

Time: +10Z (or 1 hour + operating time
per NUREG-0588)

Voltage: -10Z of rated value

Frequency: -5% of rated value

Environmental Transient: the initial
transient and the peak temperature

Margin
Applied

15 0F

68 psiz

1. &•K/6 i¢

SE' 6;pulv.
c4L4:S. It'l
TA~ C

+10%
-15%

None

Yes/No/NA

Yes

Yes

Yes

Yes-See
Generic Binder
WB NEQ-GEN-O0 1
Sec. III.C.4

Yes

Yes

applied twice - Yes
See TAB. C
for description

Vibration: +10% added to acceleration of test Yes

JUSTIFICATION/COMMENTS: See TAB C for detailed information on

argins as thev aselv to the TVA valves. TVA Calculation

SA I- ef -745 -72'0 6 7-0/7 documents a degraded voltage

condition which has the highest probability of occurrence. Thus.

qualification is better substantiated-by Proving o~erabilitv under

a degraded volta-e condition.

PAG Er-Ž P
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*BI'NDER NO..NE-SOL-005 PLANT _ _ _ UNIT(S) ! SHEET 23 OF -

BINDER TITLE ASCO SOfOID COMPUTED O DATE ____

VALVES, MODE NO. 206-380-SERIES CHECKED O DATE S

(AC CONSTRUCTION) ./e/9

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference See TABA ).

:UST=I CATION/COHMMETS Fu/.c7a- 5 APs VA9/S.- ALL AQE u5 7E A. | .

(2) Did the equipment perrorm its intended function during the simulated
design basis accident exposure'(yes/no/NA)? Yes (Ref. b 5./. r.Sb;

JUST ICATIMN/COMMUETS The test valve was assumed to be normally

energized and required to de-enerzize on receipt of accident siz-

nal. -hen to remain ooerable for 30 days post-DBA. The soecific

DBA functions of the T7A valves are described in TAB. C.

(3) Did- the equipment pertorm its intended function during the simulated

posc-design basis accident exposure (yes/no/NA)? >aE5 (Ref. a 23.3

JUSTMFICATlQN/ COMMUETS _I

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? YUS (Reference 7BL 5./ 9 App.- J,- I O ).

jUSTIFICATIN/COMM1TS See -TAB C for the analysis of the test

DBA versus the plant specific DBA. However, the test valve did dem-

onstrate overability in accordance with the requirements defined

in MW2) above.

(5) Abnormal. Conditions: Were abnormal conitions or anxalies properly
addressed and resolved (yes/no/NA)? Yes (Reference Sections 5.2 and
5.3. pas. 56 and 57 of (M) and oage 31 of (/) ) . R2-

k JUSTIFICATION/COM___TS

P.; 7A' -
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BINDER NO. WBNEQ-SOL-005 PLANT WBN UNIT(S)

Ngfp FR TrL ASCO SOLENOID
VAL #NO. zUb-360-SERiI.S
(AC CONSTRUCTION)

COMPUTED

CHECKED i

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC Binder
Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS See TABS C and G

PAGE E -at
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BINDER NO.BNEQ-SOL-OO5 PLANT WBN UNIT(S) 1 SHEET 25 OF 27
R __ _ R

BINDER TITLE ASCO SOLENOID COMPUTED 4 DATE ______ _ _

VALVES, MODEL NO. 206-380-SERIES CHECKED G o DATE n o
(AC CONSTRUCTION)

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
- -. (Have all assumptions, mathematical models, and

all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

PAGEL

Yes/No/NA

Yes

N/A

Yes

NIA

--N/A

--N/A

Yes

Yes

Yes

Yes --

Yes

TVA 19537 (OE-3-86)
VnInnno CZ1

I,



BINDER NO. QSOL- 5  PLANTZN UNIT(S) ISHEET 26 of 27
R Z-R ~

BINDER TITLE ASCO SOLENOID COMPUTED S DATE _______

VALVES, MODS NO. b-3 0- IES / /v/
(AC CONSTRUCTION) CHECKED DATE b y _

- '\ X5121zi9

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g.. normally
energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration. flow rate. density,
duration, and pH used in tests meet or exceed
those-to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N/A

N/A

N/A

V5S

Yes

Yes

Yes

Yes

Yes

PAGE 2 ?122
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(15) Criteria regarding functional testing satisfied? Yes

(a) Does the test plan/report specify an acceptance Yes
criteria for equipment performed?

(b) Was an initial base line test done to establish Yes
required performance characteristics?

(c) Has the test/analysis demonstrated that Yes
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied? N/A

(17) Test duration margin (1 hour + function time) Yes
satisfied?

(a) Is the minimum specified operating time at least Yes
1 hour?

(b) If exception to the 1-hour minimum operating time N/A
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied? Yes

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirements adequately Yes
identified?

P. DISCUSSION

The TVA valves as listed in this report are fully qualified to the

requirements of NUREG 0588 Cat. I (IEEE 323-1974) and lOCFR50.49.

TAB C provides a detailed analysis to support this claim.

PAGE6 - Ad

EQP098.51

TVA 19537 (OE-3-86)

I
BINDER NO WBNEQ-SOL-005 PLANT WBN UNIT(S) 1 SHEET 27 OF 27

LNO. 2 O6 -38O-EK1K COMPUTED DATE ____-_Af%§' SCLO. SOLENOID RS____
(AC CONSTRUCTION) CHECKED + DATE_

0. SUMMARY OF REVIEW (Continued)

Yes/No/NA



ITSHEET 
j - OF:

BINDER 
6 PLANT -U-RN-- UNIT(S) 1O

INDER TITLE ASCO SOLENOID VALVES - COMPUTED DATE

4)4 MDATE -x

MODEL NP 8316 SERIES 
CHECKED 

L-1e

TAB A

EQUIPMENT IDENTIFICATION MATIX

PAGE )- I



pRIT DATA

TAB A - EQUIPMENT IDENTIFICATION MATRIX

BIADER NO. * HBNEQ-SOL -
MANUFACTURER ' ASCO -
PAGE 1 OF 6

-------,-LOCATION--------
UNIT DEVICE ID NO. AZMI ELEM1 Rm/gAD T DEER TIME EVENT

MODEL NUERCN AT (2)

WBN-1-FSV -061-0097 -B 1-FSV -061-0097 -B .300
INLET ISLN VLV REACTOR BLDG NPX831654E

WDN-1-FSV -061-0122 -B 1-FSV -061-0122 -B 300
OUTLET ISLN VLV REACTOR BLDG NPX831654E

WBN-1-FSV -061-0192 -B 1-FSV
GYLCOL SUPPLY ISOLATION VALVE

-061-0192 -B 300
NPX851654E

WBN-1-FSV -061-0194 -B 1-FSV -061-0194 -B 300
GYLCOL RETURN ISOLATION VALVE NPX831654E

772' 1" UC
80KJ3-827551

776' 5" UC
8OKJS-827551

807110N UC
80KJ3-827551

808' UC
80KJ3-827551

A/B 5MN/10OD
A/B 5MN/10OD
A/B 5MN/100D
A/B 15MN/IMO
A/B 1HR/lMO

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/1OOD
5MN/100D
5MN/100D
15MNWlMO
1HR/1MO

5MN/100D
5MN/100D
5MN/100D
15MN/IMO
IHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
IHR/lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

FOIS NUMOER
DES-CRITI~ON-

MUST DEENEROIZE TO CLOSE ASSOC
FCV ON CONT ISO SIG & REMAIN
CLOSED TO PREVENT REOPENING.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSO LIMIT SWS.

WBN-1-FSV -062-0069
RC LOOP 3 LETDOWN FLOW

-A 1-FSV -062-0069 -A 132
NPX831654E

728' 4" LC
80KJ3-827551

A/B IHR/IMO CV/C THE CLOSING OF THIS VLV IS
NECESSARY TO ISOLATE A
BREAK IN THE CVCS LETDOWN
LINE INSIDE CONTAINMENT.

)PAGE PLlj
PREPARER/DATE IiL
CHECKED/DATE a i32<

4I/90
I)

SAFETY FUNCTION

MUST DEENEROIZE TO CLOSE ASSOC
FCV ON CONT ISO SIC & REMAIN
CLOSED TO PREVENT REOPENING.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
FCV ON CONT ISO SIG a REMAIN
CLOSED TO PREVENT REOPENING.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
FCV ON CONT ISO SIG & REMAIN
CLOSED TO PREVENT REOPENING.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSO LIMIT SNS.

R /

'jzrjr,1

R-R94

j94

, 
{ -

- Z30/X)If
? /Io g (



W A T T S B A R N
TAB A - EQUIPMENT

E A R P L A N T
FICATION MATRIX

BINDEK "U. * HfWNt1-:UL
MANUFACTURER a ASCO
PAGE 2 OF 6

-------- LOCATION-------
UEV(1) gM/gAp U gPERTIM EVENT

UMODEL NE CONTRACT)
RfDTT flu

SAFETY FUNCTION

H WBN-1-FSV -062-0070
RC LOOP 3 LETDOWN FLOW

-A 1-FSV -062-0070 -A 133
NPX831654E

723' 9" AC2
80KJ3-827551

A/B lHR/lMO CV/C THE CLOSING OF THIS VLV IS
NECESSARY TO ISOLATE A
BREAK IN THE CVCS LETDOWN
LINE INSIDE CONTAINMENT.

v WBN-1-FSV -062-0072 -A
REGEN HTX LTDN ISLN VALVE A

/ WBN-1-FSV -062-0073 -A
REGEN HTX LTDN ISLN VALVE B

1-FSV -062-0072 -A 042
NPX831654E

1-FSV -062-0073 -A 052
NPX831654E

V WBN-1-FSV -062-0074 -A 1-FSV -062-0074 -A 052
REGEN HTX LTDN ISLN VALVE C NPX831654E

IJ WBN-1-FSV -062-0076 -A
REGEN HTX LTDN ISLN VALVE

1-FSV -062-0076 -A 052
NPX831654E

703' 1" RW
80KJ3-827551

703' 7" RW
80KJ3-827551

704' 8" RH
80KJ3-827551

707' 1" RW
80K13-827551

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

A/B

A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
lHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/1MO
lHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/IMO
1HR/lMO

5MN/1O0D
5MN/100D
5MN/100D
15MN/1MO
1HR/IMO

MS/C
FW/C
RH/C
CV/C

MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/c
RH/C
CV/C

L
MS/C
FW/c
RH/C
CV/C

MUST DEENERGIZE TO CLOSE ASSOC
FCV'S ON CONT ISO SIG a REMAIN
CLOSED TO PREVENT REOPENING
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
FCV'S ON CONT ISO SIG a REMAIN ..

CLOSED TO PREVENT REOPENING
MUST NOT FAIL SO AS TO PREVENT Ir,
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
FCV'S ON CONT ISO SIG a REMAIN
CLOSED TO PREVENT REOPENING.
MUST NOT FAIL SO AS TO PREVENT h
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
FCV'S ON CONT ISO SIG & REMAIN
CLOSED TO PREVENT REOPENING.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS. 1?3

PAGE /-3j7-3
PREPARER/DATE 6A4 q/,q /4.
CHECKED/DATE 4 3 / // 9

05/17/90 I.

R-R 3Itw

- ----

-

R /

a,111



D
PRINT DATE 4/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION--------
UNIT DEVICE ID E"B.U A011 EE&kRRALDE TM

BINDER NO. * WBNEQ-SOL -
MANUFACTURER * ASCO
PAGE 3 OF 6

EMVEI SAFETY FUNCTION

WBN-1-FSV -062-0077 -B I
LETDOWN LINE ISOLATION VALVE

L-FSV -062-0077
NP8316

-B

WBN-1-FSV -065-0023 -B 1-FSV -065-0025 -B
SIS ACCUM FILL LINE ISLN SW NP831654E

WBN-1-FSV -063-0064 -A 1-FSV -063-0064 -A
SIS ACCUM TANK NO 2 HDR INLET VLV NP831654E

WBN-1-FSV -063-0071 -A 1-FSV -063-0071 -A 290
SIS CHECK VLV LEAK TEST ISLN VALVE NPX831654E

WBN-1-FSV -063-0084 -B 1-FSV -063-0084 -B
SIS CHECK VLV LEAK TEST ISLN VALVE NP831654E

713' A28

713' A28
84KK1-855541

7131 A28
84KK1-835541

'724' 1" AC4
80KJ3-827551

713' - A28
84KK1-835541

A/B
B
A/B
B
B

A/B
B
B
B
B

A/B
B
B
B
B

A/B
A/B
A/B
A/B
A/B

A/B
B
B
B
B

5MN/100D
1 MO
15MN/1MO
1 MO
1 MO

5MN/1OD
1 MO
1 MO
1 MO
1 MO

5MNN/100D
1 MO
1 MO
1 MO
1 MO

5MN/100D
5MN/1OUD
SMN/100D
15MN/1MO
lHR/lMO

5MN/100D
1 MO
1 MO
1 MO
1 MO

L
RH/A
CV/A
AF
AB

L

RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
AB

L
MS/C
FH/C
RH/C
CV/C

L
RH/A
CV/A
AF
AB

MUST DEENEROIZE AND REMAIN TO
PREVENT VLV OPENING WITH PHASE
A CONT ISO SIG PRESNT & RESET. o
MUST NOT FAIL SO AS TO PREVENT \-
PAM FUNCT OF ASSOC LIMIT SS.

MUST DEENERGIZE TO CLOSE FCV
IF OPEN AND NOT FAIL IN THE
ENERGIZED POS. MUST NOT FAIL
IN MANNER TO PREVENT PAM FUNCT
OF ASSO LIMIT SWITCHES.

MUST DEENERGIZE TO CLOSE FCV
IF OPEN AND NOT FAIL IN THE
ENERGIZED POS. MUST NOT FAIL
IN MANNER TO PREVENT PAM FUNCT
OF ASSOC LIMIT SWITCHES.

MUST DEENERGIZE AND REMAIN TO
PREVENT VLV OPENING WITH PHASE
A CONT ISO SIG PRESNT & RESET.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE FCV
IF OPEN AND NOT FAIL IN THE
ENERGIZED POS. MUST NOT FAIL
IN MANNER TO PREVENT PAM FUNCT
OF ASSOC LIMIT SWITCHES.

R /

PAGE JUL ?1
PREPARER/DATE ;E4 T 91// 9/g6

R 3

tga
CHECKED/DATE aKED3< qq/i"A (

DESCRIPTION

R eV

9,



W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--- LOCATION--------
UNIT DEVICE ID N0. AZMITH- f&EV(j) RM/RAD kjl OPER TIME EVENT

-. . - MODEL NUMBER . CONTRACT (2 )
EOIS NUMBER
DESCRIPTION

BINDER NO. i WBNEQ-SOL
MANUFACTURER * ASCO
PAGE 4 OF 6

SAFETY FUNCTION

WBN-1-PSV -065-0081 -A 1-PSV -065-0081 -A 001
SHLD BLDG VENT AND CONT ANNLS ISLN VLV NP831654E

WBN-1-PSV -065-0085 -B 1-PSV -065-0083 -B 360
SHLD BLDG VENT AND CONT ANNLS ISLN VLV NP831654E

WBN-1-FSV -068-0305 -A 1-FSV -068-0305 -A
RCS FLOW CNTL VLV WDS N2 MAN TO PRT NP831654E

WBN-1-FSV -068-0308 -B 1-FSV -068-0308 -B 318
RCS FLOW CNTL VLV WDS GA TO PRT NPX831654E

WBN-1-FSV -077-0009 -B 1-FSV -077-0009 -B 279
RCDT PMP DISCH FLOW CONTROL VALVE NPX831654E

832'10" ANN
84KK1-835541

830'9" ANN
84KK1-835541

713' A28
84KK1-835541

723'11" AC4
80KJ3-827551

725' 3" AC4
80KJ3-827551

A
A
A
A
A

A
A
A
A
A

A/B
B
B
B
B

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

100D
1G0D
100D
1MO
1MO

100D
100D
100D
1MO
1MO

5MN/100D
lMO
1MO
1MO
lMO

5MN/100D
5MN/100D
5MN/100D
15MN/IMO
IHR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/IMO
lHR/lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
AB
AF
CV/A
RH/A

MS/C
FW/C
RH/C
CV/C

MS/C
FWZC
RH/C
CV/C

MUST OPERATE WHENEVER
NEEDED TO HELP REGULATE
ANNULUS PRESSURE.

MUST OPERATE WHENEVER
NEEDED TO HELP REGULATE
ANNUCUS PRESSURE.

MUST DEENERGIZE TO CLOSE ASSOC
FCV ON CONT ISO SIG & REMAIN
CLOSED TO PREVENT REOPENING
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
FCV ON CONT ISO SIG & REMAIN
CLOSED TO PREVENT REOPENING.
MUST NOT FAIL SO AS TO PREVENT
PAM FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
ISOL VLV AND REMAIN CLOSED TO
PREVENT REOPENING. MUST NOT
FAIL SO AS TO PREVENT PAM
FUNCT OF ASSOC LIMIT SWS.

R /
JMT

PREPARER/DATE 6ERM
CHECKED/DATE eV8 <

PRINT DA 14/90
1)

1PAGE P4

I2d1

R R
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PRINT DATESI

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * MBNEQ-SOL -
MANUFACTURER * ASCO
PAGE 5 OF 6

UNIT DEVICE ID
uE�IK1r I zun

-------- LOCATION--------
UO.A AZMITH ELEV(l) RM/RAD CAT

MODEL NUMBER CONTRACT (2)

WBN-1-FSV -077-0010 -A 1-FSV -077-0010 -A
RCDT PMP DISCH FLOW CONTROL VALVE NP831654E

WBN-1-FSV -077-0016 -B 1-FSV -077-0016 -B 285
RCTD TO GAS ANALYZER FLOW SOL VALVE NPX831654E

WBN-1-FSV -077-0017 -A 1-FSV -077-0017 -A
RCDT TO GAS ANALYZER FLOW CONTROL VALVE NP831654E

WBN-1-FSV -077-0018 -B 1-FSV -077-0018 -B 283
RCDT TO VENT HDR FLOW CONTROL VALVE NPX831654E

WBN-1-FSV -077-0019 -A 1-FSV -077-0019 -A
RCDT TO VENT HDR FLOW CONTROL VALVE NP831654E

.PAGE -0

713' A28
84KK1-835541

718' 9" AC4.
80KJ3-827551

713' A28
84KK1-835541

725' 4" AC4
80KJ3-827551

713' A28
84KK1-835541

B
B
B
B
A/B

A/B
A/B
A/B
A/B
A/B

A/B
B
B
B
B

A/B
A/B
A/B
A/B
A/B

B
B
B
B
A/B

1MO
1MO
1MO
1MO
SMN/100D

5MN/i OD
SMN/1GOD
5MN/1OOD
15MN/IMO
lHR/lMO

5MN/100D
1MO
1MO
1MO
lMO

5MN/100D
5MN/100D
5MN/1OID
15MN/IMO
lHR/lMO

1MO
1MO
1MO
1MO
5MN/l0OD

PREPARER/DATE 66rlq
CHECKED/DATE aB l

RH/A
CV/A
AF
AB
L

L
MS/C
FH/C
RH/C
CV/C

L
CV/A
RH/A
AB
AF

L
MS/C
FW/C
RH/C
CV/C

RH/A
CV/A
AF
AB
L

EOSNUMBER

R /

3Ii2II

RR-

v/11/ ?

I/90

SAFETY FUNCTION

MUST DEENERGIZE TO CLOSE ASSOC
ISOL VLV AND REMAIN CLOSED TO
PREVENT REOPENING. MUST NOT
FAIL SO AS TO PREVENT PAM
FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
ISOL .VLV AND REMAIN CLOSED TO
PREVENT REOPENING. MUST NOT
FAIL SO AS TO PREVENT PAM
FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
ISOL VLV AND REMAIN CLOSED TO
PREVENT REOPENING. MUST NOT
FAIL SO AS TO PREVENT PAM
FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
ISOL VLV AND REMAIN CLOSED TO
PREVENT REOPENING. MUST NOT
FAIL SO AS TO PREVENT PAM
FUNCT OF ASSOC LIMIT SWS.

MUST DEENERGIZE TO CLOSE ASSOC
ISOL VLV AND REMAIN CLOSED TO
PREVENT REOPENING. MUST NOT
FAIL SO AS TO PREVENT PAM
FUNCT OF ASSOC LIMIT SWS.



PRINT DATE 14/90

N A T T S B A R N U.C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-SOL
MANUFACTURER a ASCO
PAGE 6 OF 6

UNIT DEVICE ID

WBN-1-FSV -077-0020 -A 1-FSV -077-0020 -A
RCDT N2 SUPPLY FLOW CONTROL VALVE NP831654E

-------- LOCATION--------
_NO._ AZMITH ELEV(1) RMRAD CA

ODEEfR UMBER CONTRACT (2)

713' A28
84KK1-835541

B
B
B
B
A/I6

1MO
1MO
1MO
1MO
5MN/1OOD

RH/A
CV/A
AF
AB
L

SAFETY FUNCTION

MUST DEENERGIZE TO CLOSE ASSOC
ISOL VLV AND REMAIN CLOSED TO
PREVENT REOPENING. MUST NOT R4
FAIL SO AS TO PREVENT PAM
FUNCT OF ASSOC LIMIT SWS.

HBN-1-FSV -081-0012 -A 1-FSV -081-0012 -A
PW RCS PRESS RELIEF TK & RCP STAND PIPES NP831654E

713' A28
84KK1-835541

A/B 5MN/100D L MUST DE-ENERGIZE TO CLOSE
THE ISOLATION VALVES AND
REMAIN IN THAT POSITION

WBN-1-FSV -087-0007 -A 1-FSV -087-0007 -A 222
TEST LINE ISOLATION VALVE FLOW CONTROL NPX831654E

WBN-1-FSV -087-0008 -A 1-FSV -087-0008 -A 222
TEST LINE ISOLATION VALVE FLOW CONTROL NPX831654E

)PAGE A-1 jxv

708' 5" RW
80KJ3-827551

706' 8" RW
80KJ3-827551

PREPARER/DATE_

A/B
A/B
A/B
A/B
A/B

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/lMO
lHR/lMO

5MN/1OOD
5MN/100D
5MN/100D
15MN/lMO
lHR/lMO

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

MUST DE-ENERGIZE ON PHASE
"A" ISOLATION SIGNAL AND
REMAIN DE-ENERGIZED.

MUST DE-ENERGIZE ON PHASE
"A" ISOLATION SIGNAL AND
REMAIN DE-ENERGIZED.

R-

CHECKED/DATE 6vWd-V 9ItY '

Dtt~lKI uN

)

gQIS NUs"jER OPER TIME EVENT

gIl /41&6



BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) L SHEET 1 OF1.
R__ R__

BINDER TITLE ASCO SOLENOID COMPUTEDJRlir4*Z DATE ______

VALVES MODEL NP8316 SERIES CHECKED ZRI DATE _

TAB A

NOTES

1. Elevations shown are Actual elevations for equipment located in
the Reactor Building and Floor elevations for equipment located
outside the Reactor Building. Actual elevations for all equip-
ment are documented in TAB F.

2. See Page B-3 for source of Category and Operating Time assign-
ments.

3. Contract numbers shown in this TAB were obtained by tracing the
serial number on each valve through TVA procurement records and
did not depend on field verification data for contract numbers.

PAGE A-8 R1
PLUSEQ/121 .21



BINDER NO. WBNEQ-S.L-006 PLANT WBN UNIT(S) 1 SHEET 1 OF
R - R

BINDER TITLE ASCO SOLENOID VALVES COMPUTED 64flL DATE 7/Vil

MODEL NP8316 SERIES CHECKED DATE 2 L-

TAB B

ENVIRONMENTAL QUALIFICATION CHECKLIST

PAGF.LI

{

EQP099.51TVA 19537 (OE-3-86)



A. DOCUMENTATION (See Note

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

on Page B-4)

Solenoid Valves

ASCO

NPX831654E

NP831654E

QUALIFICATION REPORTS (TAB D)(See also TAB C
Page C-3) (See Note on

(1) Title/Number/Revision Automatic Switch
Comnanv Test Rpnort 1'n-

"Discussion" on
Page B-4)

RIMS B43 850627

AOS21678/TR/Rev A DATE July 1979

Title/Number/Revision ASCO Catalog IlP-1 RIMS NEB 840328 363

valves/AOS21678/TR/SuDolement 3 DATE March 8. 1983

Title/Number/Revision Automatic Switch RIMS B45 850514 428
Companv Test ReDort No.
AOR-67368. Rev 1 DATE Auaust 19, 1983

(4) Title/Number/Revision Franklin Research
Center Test Report
F-CS569-309/315. Appandir C

(5) Title/Number/Revision "Aginx and

zualific tion Research on Solenoid

Operated Valves," MUREG/CR-5141 RV-

(6) Title/Number/Revision "ASCO Engineering

Report No. 177"

-RIMS NEB 840925 351

-DATE November 1983

-RIMS B74 890623 502

-DATE August 1988

RIMS B25 870612 003

DATE Dec. 11. 1979

OTHER (ANALYSIS, VENDOR. DATA, ETC.)

(7) ASCO Letter dated April 29, 1985 (B43 850502 015) NP Valve
Mounting Orientation (TAB E-t).

PAGE B-2 R2
WBEP-0121Q

(2)

(3)

I R2

3 22

R2

BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 1 OF 33
R 1 R 2

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 9/19/86 JDH-
3/13/89

VALVES MODEL NP8316 SERIES CHECKED WBK/HDR DATE 9/19/86 KBN
3/21/89 3/ZZ'9

-

- - --- -f w v a - v v --



A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

Category and Operating Times

(8) System 61 (WBNOSG4-012 R5)

(9) System 62 (WBNOSG4-013 R2)

(10) System 63 (WBNOSG4-014 Rll)

(11) System 65 (WBNOSG4-015 R10)

(12) System 68 (WBNOSG4-017 Rll)

(13) System 77 (WBNOSG4-021 R5)

(14) System 81 (WBNOSG4-023 R3)

(15) System 87 (WBNOSG4-025 R3)

(16) Status and Duty Cycles of IE
Solenoid Valves Located in Potentially
Harsh Environments (WBN-OSG4-045 Rl)

(17) Solenoid Valve Voltage Study
(WBNEEB-MS-TI11-0004)

(18) Wyle Laboratories Test Report No. 17523-1

RIMS No.

B18

B26

B26

B26

B18

B18

B45

B45

900531

08s9
90

900309

900309

900612

900612

851127

860313

252

202

227

226

252

251

219

218

B45 860902 219

B26 900202 407

EEB 840731 501

PAGE B-3 R4
WBEP-0121Q

R4

R4

BINDER NO. WBNEO-SOL-006 PLANT

BINDER TITLE ASCO SOLENOID (

VALVES MODEL NP8316 SERIES

WBN UNIT(S) 1 SHEET la OF 33
R 3 R 4

COMPUTED EEM DATE

CHECKED WBK/HDR DATE 9/19/86 AFM Aw
5/18/90 9Ofo



BINDER NO. WBNEO-SOL-006 PLANT WBN - UNIT(S) 1 SHEET lb OF 33
R 2 R 4

BINDER TITLE ASCO SOLENOID C /COMPUTED EEM DATE 9/20/86 CD
03/22/&//

VALVES MODEL NP8316 SERIES CHECKED WBK/HDR DATE 9/20/86 AFM .
03/23/90

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

RIMS No.

(19) Integrated Accident Dose Inside
Containment (TI-RPS-48 R2)

B45 851105 235

(20) Deleted by Revision 2

(21) Reduction of Beta Dose by Sheet Steel
(WBNTSR-051 RO)

(22) Flooding Level Outside the Crane-Wall
Following Main Feedwater (MFW) and Main
Steamline Break (MSLB) (WBNNAL6-005 RO)

(23) TVA Environmental Drawing 47E235-41 R1 and
DCA-P04104-01-0 per DCN P-04104-C
(B26 890908 819)

(24) TVA Environmental Drawing 47E235-42 R2 and
DCA-P04104-03-0 and DCA-P04104-05-O per
DCN P-04104-C (B26 890908 819)

(25) TVA Environmental Drawing 47E235-44 Rl

(26) TVA Environmental Drawing 47E235-61 Rl

(27) Deleted by Revision 4.

(28) QIR MNMWBN90099 RO, Flooding of CVCS
Letdown Line Valves 1, 2-FCV-62-72, -73,
-74 & -76.

B26 891129 202

B45 860520 235

B26 900720 259

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

PAGE B-4 R4
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BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 2 OF 33
R 3 R 4 /

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 9/19/86 CDH ,
5/18/96f"g

VALVES MODEL NP8316 SERIES CHECKED WBK/HDR DATE 9/19/86 AFM gm
5/18/90 9O*

B. CONCLUSION OF REVIEW (Check only one block)

x Equipment Qualified

Equipment Satisfies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

1) Vnrn&n1n~ Aa+P o "^*n~ ~T h1P 0- 1-A)7
I, -- -.c_ u... uno *v Li e l j-J

2) Deleted by revision 2.

3) Deleted bv revision 2.

4) Deleted by revision 2.

5) Deleted by revision 2..

6) Deleted by revision 2.

Remove valves 1-WSV-fl7-7 -&-from TAB A upon completion of IR4

ECN 6429

8)s Valves ejuirinj conduit seals to comDlv with Rex. Guide L197

IDA(PAM).

COMMENTS /RECOMMENDATIONS

PAGE B-S R4
WBEP-0121Q-22
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BINDER NO. WBNEQ-SOL-006 PLANT WBN UNIT(S) 1 SHEET 3 OF 33

BEASCO SOLENOID VALVES CER - RBINDER TITLE ASOSLNI AVS COMPUTED _______ DATE _____ ____

MODEL NP8316 SERIES CHECKED - N DATE E

C.. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
01B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/ COMMENTS

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET:

IEEE 323-1974 IEEE Standard for Qualifying Class IE Equipment for
Nuclear Power Generating Stations.

IEEE 382-1972 IEEE Trial-Use Guide for Type Test of Class I Electric
Valve Operators for Nuclear Power Generating Stations.

IEEE 382 (Draft 3, Rev. 1, June 1977) Draft American National Standard
for the Qualfication of Safety-Related Valve Actuators.

PAGF
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BINDER NO. WBNEQSOL-006 PLANT WBN UNIT(S) 1 SHEET - OF 33
ASCO OLENID VLVESR -_ R ~BINDER TITLE ASCO SOLENOID VALVES COMPUTED rifle DATE ___ __ __

MODEL NP8316 SERIES CHECKED aim DATE _ _ _

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions withSupporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS See "Similarity Table". Daze 6

PAGE 6
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BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 5 OF 33
R 2 R

BINDER TITLE ASCO SOLENOID VALVES COMPUTED EEM DATE 7/14/86

MODEL NP8316 SERIES CHECKED WMK DATE 7/16/86 4

E. EOUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to
the plant equipment which requires qualification (Yes/No/NA)? NO

(1)

(2)

Equipment Type

Manufacturer

(3) Model Number(s)

Plant Device

Solenoid Vlv

ASCO

NPX831654E'

NP 831654E

(4) Serial Number(s) See TAB F

(5) Identify Component- NONE
Unique checksheet
attached:

Qualification
Document

Solenoid Vlv

ASCO

NP 831665E

NP 832070E
(coil only)

6

2

Reference

Ref (1)
Section 2
Table 1

Ref (3) R2
Appendix I I

Ref (1)
Section 2
Table 1

Ref (3)
Section 3
Table 3.2

PAGE B-8 R2

WBEP-0121Q

-



UBNMXa-Sm06

AS(D SLENOID VALVES

MO)EL NP8316 SERIES

SIMILARITY TABLE

ASCO Test Valve
-A-del N.NP831665E

TVA Valve
Mod.lI No. NWPX8165A1

TVA Valve
Modal No. NP831654E

Description

Application

Form of Flow

Pipe Size
Orifice Size
Body Material
Coil Class
Seat & Disc Material
Disc Holder Material
Core Tibe Material
Core Material
Coil Enclosure
Maximum Operating Pressure

Differential
Nominal Voltage
Power Rating
Conduit Connection
Applicable Form Number
Terminal Connection
Ambient Temperature
Maximum Fluid Temperature
Safe Working Pressure

Three-may direct acting solenoid
valve with packless conat

Pilot V1v Controlling
Oil Free Instr Air

Normally Cloned

3/8"

5/8"
Brass
H
Ethylene Propylene
303 Stainless Steel
300 Series Stainless Steel
400 Series Stainless Steel
NEtk 4.7,9

175 psi
I25V DC
17.4 Watts
3/4" NPT
V5967
Pigtailn (Splice)
32 - 140°F
180°F based on 140 0 F Ambient
300 psig

Notes: From Test Report
AQS-21678 TR/Rev A (TAB D-i)
Form V5967 (TAB D-l) & ASCD
Cat. NP-I (TAB E-5)

Same

Same

Same

3/8"
5/8"
Brass
H
Ethylene Propylene
303 Stainless Steel
300 Series Stainless Steel
400 Series Stainless Steel
NEMA 6

175 psi
125V DC
17.4 Watts
1/2" NFT
V5967R1
Pigtails (Splice)
120°F - as specified
Same
Sama

Notes: From Contract 827551
(TAB I-1) Form V5967 Rl
(TAB H) & AS00 Cat. NP-I
(TAB E-5). "X" in Model
Number denotes 1/2" NPT
conduit connection.

Same

Same

Same

3/8"
5/8"
Brass
H
Ethylene Propylene
303 Stainless Steel
300 Series Stainless Steel
400 Series Stainless Steel
NEM 6

175 psi
125V DC
17.4 Watts
3/4" NPT
V5967 Rl
Pigtails (Splice)
120°F - as specified
Same
Same

Notes: From Contract 835541 (TAB 8-3)
Form V5967 Rl (TAB H) & ASCO Cat.
NP-1 (TAB E-5)

R R R

Preparer/Date g. t . sI eja4-. I

Checked/Date &,A i7 ?/1_

Tnrnon ;1

i
WBN I 33
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BINDER NO. WBNEO-SOL-006 PLANT WBN . UNIT(S) I SHEET Z OF.J133
R_...... R____

BINDER TITLE ASCO SOLENOID COMPUTED -EEM.. DATE 7/14186,rD/

VALVES MODEL NP8316 SERIES CHECKEDWM.__ DATE 7/16/86 A*r
31/1lea

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.)
If yes, enter requirement in QMDS, if no, provide justification.

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals.

Orientation

Physical
Configuration.

Other

Plant
Requirement?

Identify Interface (Yes/No)
None Specified, See
TAB C-1,"Interfaces"
For Typical Discussion,
TABS C-2 through
C-4 Identical No

See TAB C-1
through C-4 Yes
None specified, See
TAB C-1,"Interfaces"
For Typical Discussion,
TAB C-2 through
C-4 Identical Yes
See TAB C-1
through C-4
"Conduit Seals" No

N/A N/A

Any orientation NIA
Conduit/junction box
must be orientated
such that-moisutre
does not drain
into coil housing No -

NONE

Reference
Test Report

See Below and
Ref (3) App.
A. Pg A2

Ref (3)
Section 5.3

See Note Below

Ref (3)
Sec. 5.3 &
P-1 this TAB

NOTE: See ASCO letter in TAB E-7.

PAGE B-10 R1
PLUSEQ/121 .29
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F. INSTALLATION INTERFACES (Continued)

JUSTIFICATION/COMMENTS ASCO does not identify specific inter-

facing requirements except as follows: (1) ASCO requires a 900

street elbow facing downward connected to exhaust port or similar

configuration to prevent moisture instrusion from liquid spray.

This is required only on valves located inside containment and

subject to containment spray (See TAB C-7). (2) Flowing Medium

must be oil-free instrument air and a strainer or filter must be

installed on the inlet as close to the valve as possible. See

TAB C for a description of the TVA interfaces and TAB J-2 for

disucssion of TVA instrument air system.

PAGE B-1OA R2
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VALVES MODEL NP8316 SERIES CHECKED IRI KBN DATE 3/21/89 _



BINDER NO. WBNEQ-SOL-006 PLANT WBN UNIT(S) L SHEET 8 OF-33.

BINDER TITLE, ASCO SOLENOID COMPUTEDEEM . DATE 7/14/86 JAL
3/8,/8 9

VALVES MODEL NP8316 SERIES CHECKED WBK DATE 7/16/8604X>/ ___

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate
the accident environment in accordance with IEEE-323 (74),
paragraph 6.3.2 (Yes/No/NA)?

(a) Equipment inspected
for damage

(b) Baseline performance
measurements taken

(c) Equipment aged:
Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

.(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

(Note below.)

Reference
Ref (3) p '8 &
Ref (1) App. A,
Sec. 9.4.2.1
Ref (3) p 8 &
Ref (1) App. A,
Sec. 9.4.2.2
Ref (1) App. A,
Sec. 9.4.2.3.1 &
Ref (3). o 8
Ref (1) App. A,
Sec. 9.4.2.3.2
& Ref (3). A2p D
Ref (1) App. A,
Sec. 9.4.2.3.3
& Ref (3). p 12
Ref (1) App. A,
Sec. 9.4.2.4
& Ref (3), 2 15
Ref (1) App. A,
Sec. 9.4.2.4
& Ref (3). D 15
Ref (1) App. A,
Sec. 9.4.2.4
& Ref (3). p 23
Ref (1), App. A,
Sec. 9.4.3
& Ref (3). 2 24

(2) Was the same piece of equipment used throughout the test
sequence described in item (1) above (Yes/No/NA)? Yes

(3) Have the test equipment, test equipment accuracies and
calibration data been appropriately document (Yep/No/NA)? Yes
(Reference: Ref (1). App. C.. Ref (3). Appendix C

JUSTIFICATION/COMMENTS AOR-67368. was utilized to aualifv the

Class H coils. Reference to this report is in regard to coil

qualification only =uless otherwise noted.

PAGE B-l I R1
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BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 9 OF 33
R 2~

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/14/86 j.

VALVES MODEL NP8316 SERIES CHECKED WBK DATE 7/1/8 ___

H. AgIN(

(1) Was aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: Ref (1) Sec. 4.2. ADD. A.

Sec. 9.4.2.3 & Ref (3) Sec. 4.1. ADD. A. Section 9.4).

JUSTIFICATION/COMMENTS See TAB C-1 Thru C-4

(2) Were the following effects considered

Axing Effect

in the aging program:

Yes/No/NA Reference
Ref (1), App. A
Section

Thermal aging Yes 9.4.2.3.1
Section

Radiation exposure Yes 9.4.2.3.2
Section

Vibration (nonseismic) aging Yes 9.4.2.3.4

Operational (electrical/mechanical/ Yes 9.4.2.3.3
process) stress aging

JUSTIFICATION/COMMENTS See Reference (3). ADD. A. Section

9.4. Also, thermal aging was done using nitrogen as the

process fluid in lieu of instrument air (see TAB C-8)

(3) Were all known synergistic effects which are believed to have
significant effect on equipment performance considered in the
aging program (Yes/No/NA)? Yes (Reference: NA

JUSTIFICATION/COMMENTS See Discuss'ion. Section P-4.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: Ref (1) ADD. A.

Section 9.4.2.3.1. Ref (3) ADD. A. Section 9.4.1).

JUSTIFICATION/COMMENTS See TAB C-1 Thru C-4 "Aging."

PAGE B-12 R2.

R2

a

(Y0



BINDER NO. WBNEQ-SOL-006 PLANT WBN UNIT(S) 1 SHEET 10 OF 33

R -D R S
BINDER TITLE ASCO SOLENOID VALVES COMPUTED _____ DATE _____ _________

MODEL NP8316 SERIES CHECKED are DATE _____ ___

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
-(Reference: Ref (2) Sections 1-6 ).

JUSTIFICATION/ COMMENTS

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference Ref (2) Sections 1-6 ).

JUSTIFICATION/ COMMENTS

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference Ref (1) App. A Section 9.4.2.3.1
& Ref. 3. App. A. Section 9.4.1 ).

Parameter

Temperature
Time

Plant Maximum Normal

*

Test Equivalent

*

JUSTIFICATION/COMMENTS *See TAB C-1 through C-4. "Amine".

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference Ref (2) Section 6 ).

JUSTIFICATION/ COMMENTS -

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? Yes (Reference Ref (2).
Section 4 ).

PAGF3
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BINDER NO.WBNEQ-SOL-O06 PLANT WBN UNIT(S) 1 SHEET 11 OF 33
R R SO

BINDER TITLE ASCO SOLENOID VALVES COMPUTED e'C "1 DATE ______ ____ ___

MODEL NP8316 SERIES CHECKED ajar DATE X

H. AGING (Continued)

(g) If a regression line
parameters, are test
line (yes/no/NA)? NA

was used for determining accelerated aging
points or failure modes identified on the
(Reference

JUSTIFICATION/ COMMENTS

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? Yes (Reference Ref (1), Section 4.2, Ref (3), App. A
Section 9.4.1 ).

JUSTIFICATION/COMMENTS

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference Ref (1) Section 4.3 & 4.6
Ref (3), App. A, Section 9.4.4 and 9.5.2 ).

JUSTIFICATION/COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? NO (Reference

JUSTIFICATION/COMMENTS Effect on individual materials not

considered. Only effect of radiation on overall valve per-

formance.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes (Reference Ref (1),
Sec. 8.1.5, 8.2.5, App. A, Section 9.4.2.3.2 & 9.4.2.4.1 ).

JUSTIFICATION/COMMENTS _

PAGE BL'/



BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 12OFJ33
-R 1 R

BINDER TITLE ASCO SOLENOID COMPUTED L EM DATE 7/14N86.P _

VALVES MODEL NP8316 SERIES CHECKED WBK L DATE 7/16/86 X

11211/7

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose
acceptable (Yes/No/NA)? Yes (Reference:
Section 4.3. AnnD. T) Rf (3) AnnD. D

rate
Ref (1)

Plant normal ambient radiation
dose (rd)

Test exposure dose (rd)

Test exposure dose rate (rd/hr)

Test exposure source type
(e.g., Co-60 gamma)

Various - See
TABS C-1 through C-4
5 x 10 - Aging
1.5 x 108 - Accident

5.1 x 10:
8.0 x 105

so Aie

for 99 hours
for 188.5 hrs

Co-60 gamma

JUSTIFICATION/COMMENTS

(6) Vibration (non-seismic) Aging

(a) Were the effects of non-seismic vibration induced during
normal and abnormal oyeration addressed in the
qualification program (Yes/No/NA)? Yes
(Reference: Ref (1). Section 4.5. Ref (3).
Section 4.1.5

JUSTIFICATION/COMMENTS

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: Ref (1) AoR. A Section 8.1.6. Ref (3).
Aoo. A. Sec. 9.4.5

JUSTIFICATION/COMMENTS

(7) Operational Stress Aging:

(a) -Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: (1) Section 4.4. Ref
(3) Section 4.1.2

JUSTIFICATION/COMMENTS

1 Qualification program refers to the test report and any supple- |Rl
mental documentation including TVA analyses in TAB C of the Binder.

PAGE B-15 RI
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BINDER NO. WBNEO-SOL-006 PLANT WBE UNIT(S) 1 SHEET 13 OF 33
R l R 2

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/14/86 JDH
3/13/89ASDT

VALVES MODEL NP8316 SERIES CHECKED WBK DATE 7/16/86 KBN .,*
3 /21 / 89 3j/l/qo

H. AGING (Continued)

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference: Ref (1) ADD. A

Section 7.1 & 5.2. Ref (3). ADD. A. Section 9.4.2 )

JUSTIFICATION/COMMENTS

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: Ref (2). Section 6 Ref (1). Section 3.2.2.

Ref (3). APvendix C. D. C-8 )

Qualified life (Document. in QMDS) See TABS C and G

JUSTIFICATION/COMMENTS The qualified life is different, in

most cases, from the value xiven in the test reiort. TAB C.

page C-3, provides rationale.

S.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: Ref (2) Section 8

JUSTIFICATION/COMMENTS Re-lacemeni interval depends upon

maximum normal ambient temperature and nernentaze time

solenoid valve is energized.

PAGE B-16 R2
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BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 14 OF 33
R -2 R-

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/14/86a

VALVES MODEL NP8316 SERIES CHECKED WBK DATE 7/16/86 f

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal
and/or Radiation Degradation and Aging (Use Section C of Binder
for Detailed Materials Analysis).

Material/Proverty/Function

EPDM

VITON

NOMEX

MAGNET-WIRE ENAMEL

ISO-MICA W/EPOXY

SILICONE RUBBER LEAD
WIRE INSULATION

DC 550 LUERICANT

Radiation
Threshold Reference

1 x 107 See TAB E6

5 x 106 See TAB E6

7 x 106 See TAB E6

1 x 107 See TAB E6

1 x 109 See TAB E6

1 x 106 See TAB E6

NA NA

Activation
Enerzv Reference

Ref (2)
0.94 Sec. 4.1.1

Ref (2)
1.04 Sec. 4.1.2

Ref (2)
0.96 Sec. 4.1.3

Ref (2)
1.16 Sec.4.2.1

Ref (2)
1.00 Sec. 4.2.6

Ref (2)
1.59 Sec. 4.2.5

NA NA JR2

JUSTIFICATION/COMMENTS The above materials

actjnivat^on a-n-"4 - 1 .fi- - 4- -fi; tee

are those with lowest

-- ...... . .... I.... ML re nce k secrion 4.1. and 4.2.

Radiation threshold values are typical for these materials and are

listed for information only. These values were not taken from the

test report, but were suDDlied by the Diaital Engineering System

1000. Materials Data Base (see TAR 7AY-

*Although not stated in reference (2). DC 550 lubricant was used on

IR2tested valves an ver;4y i.v eun10+-A 2a--- e*Ae- sv..X Ad ioulte ae aur .198(e

PAGE B-17 R2

(a)

(b)

(c)

(d)

(e)

(f)

* (g)

TAB E-12. ---- --- U -10, .LCLL~r dated January 5 . 198 ( seeI
TAB E-12).s
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BINDER NO. WBNEQ-SOL-006 PLANT WBN UNIT(S) 1 SHEET 15 OF 33

A I r nI ^T VnT^ AT 7x f v - R,_ R R
BINDER TITLE £J1u "U">'UiJJ "A zVL'

MODEL NP8316 SERIES

COMPUTED Et '7 DATE 7/9A0
C I

CHECKED -/r .DATE _ _ _ _

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference Ref (1). App. A, Sec.6.1 & 6.2 ).

Identify Acceptance Criteria: Valves must operate from 90-14OVDC at
minimum and maximum operating pressure differential. Coil insulation
resistance must be a minimum of 1.0 megohm at 500VDC. During Hypot
test. current leakage must be less than 0.5 milliamp at twice the
rated voltage Plus 1000VAC applied for a period of one minute. Valves
must operate at test or low voltage condition (90VDC) at maximum
pressure differential under all conditions. Valves are not to have a
iressure build-up at a vented cylinder Port or a pressure-decrease at
a cylinder Port which is required to be pressurized in excess of 10%
the nominalinlet suDDlv oressure under all noqtuilAt-ed etJnvm l

conaitions.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference Ref (1) Section 4.1 ).

Identify baseline and functional testing: Recording coil excitation
seat leakage. noise test, operational test. external leakage in ener-
zized and de-enereized state before and after thermal, radiation, wear
and vibration azing. and accident radiation and LOCA simulation. Mea-
surement of insulation resistance & coil dielectric tests before ther-
malagin & after completion of accident radiation qnd LOCA simulatinn.

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes (Reference Ref
(1) Appendix A. Section 7.0 ).

(4) Do the applied loads during baseline testing reflect normal operating
conditions (yes/no/NA)? Yes (Reference Ref (1). Section 4.8 & Ref
(3). Table 4.3,).

JUSTIFICATION/ COMMENTS _

PAGE- g

-

--I.



BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 16 OF_33

.j BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/14/86 JDH
3/13/89 q/

VALVES MODEL NP8316 SERIES CHECKED WBK DATE 7/16/86 KBN
3/21/89 3/Zg/gy

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE TEE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference
TAB E-1, p. E-6

Voltage 125 VDC TAB E-3. D. E-22

Load Not sDecified R2

Frequency NA (all valves DC)

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS

(b) Parameter Specific Accident Conditions Reference
90 VDC min.

Voltage (See comment below) _ _ _

R2
Load Not specified _

Frequency NA (All valves DC Powered) NA

Accuracy NA NA

Other(s)

JUSTIFICATION/COMMENTS TVA Calculation WBN EEB-MS-TI1l-0004

determines voltage available to each valve during accident R2

conditions (see comment after J.(5) (C)5.

PAGE B-19 R2
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BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 16a OF 33

BINDER TITLE ASCO SOLENOID COMPUTED [RI JDH DATE 3/13/89 CDD
. 3/22/90 °

VALVES MODEL NP8316 SERIES CHECKED FR1 KBN DATE 3/21/89 AFM a M
3/23/90 9/5 >

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED TUNDER

ENSURE THE
ACCIDENT CONDITIONS

(Continued)

(c) Parameter

Voltage.

Load

Frequency

Accuracy

Other(s)

Demonstrated Conditions

90 VDC

.080 AMPS

NA

NA

Reference
Ref(3) Fig. 9.2
D A26. ADD. A
Ref(3) Table
4.7

JUSTIFICATION/COMMENTS Reference (3). Avnendix A. Section

6.1.1. requires 125 VDC valves to oDerate on demand at any

voltage between 90-140 VDC. Per Figure 9.2 of reference (3).

the test valve was successfully tested at 90 VDC. A primarv

concern with solenoid valves is that of voltage available at

the coil terminals. TVA Calculation WBN EEB-MS-TIl1-0004

shows that the valves in this binder are supplied voltage

within their environmentally qualified minimum ratings as

required to perform their safety function during accident

conditions.

PAGE B-19A R4
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BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 17 OF 33
R2 i

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7-14-8

VALVES MODEL NP8316 SERIES CHECKED WBK DATE 7-16-86 i

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. Various - See TABS C-1 thru C-4

(1) Normal Max (2) Abnormal Max

(a) Temperature (IF) Various (a) Temperature (°F) Various

(b) Pressure (psig) Various (b) Pressure (psig) Various

(c) Humidity (%) Various (c) Humidity (%) Various

(d) Radiation (rd) Various (d) Radiation (rd) Various

(3) Process Interfaces: The process fluid for these valves is

oil-free instrument air with a maximum design temperature of

100°F. Therefore. the boumding temnerature for thesp valvpe

iq thsa Amh iAnt

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Will occur less than 1 percent of olant life and

could exist for up to 8 hours per excursion.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 327°F Accident type LOCA/HELB

25.6 psia R2
(b) Pressure (psig) (11.2 iDsiz) Accident type LOCA/HELB

(c) Humidity (%) 100% Accident type LOCA/HELB

4.7x108 rads beta
(d) Radiation (rd)4.0xQZ- rads =amma Accident type LOCA/HELB

R2
2000 PPM BORON

(e) Spray Type nH 8.3 at 250 C Accident type LOCA/HELB

PAGE B-20 R2
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BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 18 OF 33
R 2 R 4

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/14/86 CDH X
3/22/90/9/

VALVES MODEL NP8316 SERIES CHECKED WBK DATE 7/16/86 AFM -
3/23/90 9/z/i

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): The worse case accident Drofile combination
was not utilized as the enveloping environment. Oualifica-
tion to the environment would only vroduce replacement/
refurbishment schedules which would be overly conservative
for many of the valves, Oualification and replacement
schedules were based on valve specific environments which
are defined in TAB C-1 through C-4. TAB G defines the
maintenance which is reflective of these environments.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? Yes (Reference:

See P.1 "Discussion")

(7) Subject to submergence (Yes/No/NA)? Yes (Reference:

See P.1. "Discussion." TAB C-4

Identify initiation time and duration of submergence:

Following an accident inside -rimarv containment. valves

idntified in TAB C- an ocated below elevation 722'

inside the crane wall or 717.7' outside the crane wall are

subject to submergence. However, these valves will all

complete their safety function prior to submeraence

(See TAB C-4). No valves located outside containment and

covered by this binder are subject to submergence.

R4

WBEP-0121Q

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: Environmental Drawina 47E235-42

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

See Section P

PAGE B-21 R4
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BINDER NO. WBNEO-SOL-006 PLANT WBN . UNIT(S) 1 SHEET 19 OF-233
Rj1 R__

BINDER TITLE ASCO SOLENOID COMPUTED .M DATE 9/12L96 7fi

VALVES MODEL NP8316 SERIES CHECKED WBF/HDR DATE 9/19/86 iWU
T/-z 1/,7

K. REQUIRED OPERATING ENVIRONMENT (Continued)

(9) Special environmental calculations (temp., rad., etc.)

Se2T RIMS No.

See-TAB B. Sect, A-

Rl

PAGE B-22 R1
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3INDER NO.WBNEO-SOL-006 PLANT

BINDER TITLE ASCO SOLENOID

VALVES MODEL NP8316 SERIES

WBN UNIT(S) 1 SHEET 21 OF 33
R 2

- COMPUTED EEM DATE 7-14-86

- CHECKED WBK DATE 7-16-86_

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference
Ref (1)

Operating Time 100 Days 30 days Fiz 2
Ref (1)

Temperature (OF) 3270F 3460F Sec 4.7

25.6 psia Ref (1) R2
Pressure (psig) (11.2 psiQ) 110 psig Sec 4.7

Ref (1)
Relative Humidity (%) 0o0% 100% Sec 4.7

2000 ppm Boron 3000 ppm Boron Ref (l)
Chemical Spray* pH 8.3 pH 9.5-10.5 Sec 4.7

R2
Ref (1)

Radiation (rd)**8.52x107 rads 2.01 x 108 acp D
See P. 1

Submergence Yes Yes "Discussion"

*Includes spray concentration, flowrate, density, duration, and
pH.

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type. 2.52 x 107 beta (attenuated dose) +
4.0 x 107 gamma + 2 x 107 40-year dose = 8.52 x 107 rads R2
TID. The total dose on the pigtails only is 1.01 x 108
(see section P.3 of this TAB).

PAGE B-24 R2
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BINDER NO. WBNEQ-SOL-006 PLANT _ BN UNIT(S) 1 SHEET 22 OF 33

BINDER TITLE ASCO SOLENOID VALVES COMPUTED .S !I DATE R_ -_ R.

MODEL NP8316 SERIES CHECKED DATE 4

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

Comparison of worst-case profiles and margin assessment:

Test Profile
Parameter Envelopes Specified

(Yes/No/NA)

Temperature

Pressure

Relative Humidity

Chemical Spray

Submergence

JUSTIFICATION/ COMMENTS

Yes

Yes

Yes

Yes

Yes

(Continued)

Reference
See (1)
above
See (1)
above
See (1)
above
See P. 2

"Discussion"
See P. 1

"Discussion"

PAGE 1i)
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BINDER NO.WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 23 OF 33
R 2 R 4

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7-14-86 CDH
3/22/90 9/"/9

VALVES MODEL NP8316 SERIES CHECKED WBK DATE 7-16-86 AFM . OM -.
3/23/90 9iWw
3L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins per IEEE-323(74)

Temperature: +15 degrees F

Pressure: +10% but no more than
10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: ±10% of rated value

Frequency: ±5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Margin
APOlied

+19 0 F

+98psix

+136%

None

No**

N/A

Yes

Yes/No/NA

Yes

NA

Yes

Yes*

No**

N/A

Yes

Ref (1),
Section
9.4.2.4.2

Vibration: +10% added to acceleration Ref (3)
(during seismic testing) Sec. 4.1.6 Yes

JUSTIFICATION/COMMENTS *Accident degradation calculation (see

TAB C) proves that the 30-day test envelops the 100-day post-

accident requirement. See Generic Binder WBNEP-GEN-OO1.

Section III.C.4.

**The valve was tested at a minimum 90 VDC during operability jR4

testing which is better proof Of overabilitv than increased

coil voltage During all other tests. either the nominal

voltage of 125VDC or the test current of .ORO amps was us-Pd

PAGE B-26 R4
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BINDER NO. WBNEQ-SOL-006 PLANT WEN UNIT(S) 1 SHEET 24 OF 33
R - R

BINDER TITLE ASCO SOLENOID VALVES COMPUTED _____ DATE 7//v/06

MODEL NP8316 SERIES

M. OPERABILITY TEST RESULTS

CHECKED DATE ___

(1) Identify the safety function(s) of this equipment:
(Reference See TAB A and TAB C ).

JUSTIFICATION/COMMENTS Functions are varied. All are listed in

TAB A and TABS C-i throueh C-4.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes (Reference Ref (1)
Section 5 ).

JUSTIFICATION/COMMENTS

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference Ref (1) Section 5 ).

JUSTIFICATION/COMMENTS

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? No (Reference ).

JUSTIFICATION/COMMENTS See TABS C-1 through C-4 for the analysis

of the test DBA versus the plant specific DBA.

(5) Abnormal Conditions:
addressed and resolvec

JUSTIFICATION/COMMENTS

Were abnormal conditions or anomalies properly
I (yes/no/NA)? Yes (Reference Ref (1) Table 2F

Ref (3). Are. J ) .
; TVA has reviewed test-anomalies and concurs

with disposition.

PAGEi 7
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L BINDER NO. WENEQ-SOL-006 PLANT -- WBN -UNIT(S) 1 -

BINDER TITLE ASCO SOLENOID VALVES

MODEL NP8316 SERIES

SHEET 25- OF- 33
R R

COMPUTED __ __ DATE _ _ _ _ _ _

CHECKED 64<> DATEA

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC Binder
Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS See TABS C and G.

PAGE &2V
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BINDER NO. WBNEQ-SOL-006 PLANT WBN UNIT(S) 1 SHEET 26 OF 33

R -D R S
BINDER TITLE ASCO SOLENOID VALVES COMPUTED 6'6 ' DATE 7i~fi4_______

MODEL NP8316 SERIES CHECKEED DATE

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

NA

Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

NA

Yes

PAG ERS oq, e---------... l o.-1- ,. ,.1.Oc) EO PO 94 9 . 5 1



BINDER NO. WBNEQ-SOL-OO6 PLANT WBN UNIT(S) 1 SHEET 27 OF 33

R -_ R ~
BINDER TITLE ASCO SOLENOID VALVES COMPUTED A"d' DATE 7/A'/84 -

MODEL NP8316 SERIES CHECKED DATE _

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized)- considered? --

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b)'Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

*See P. 3 "Discussion".

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes*

.Yes

Yes
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BINDER NO.WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 23 OF 33

R 3 R. 4~
BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7-14-86 CDH 193
VALVES MODEL NP8316 SERIES CHECKED WBK DATE 7-16-86 AFM 2

5/18/90

0. SUMMARY OF REVIEW (Continued)

Yes/No/NA

(15) Criteriaregarding functional testing satisfied? Yes

(a) Does the test plan/report specify an
acceptance criteria for equipment performed? Yes

(b) Was an initial base line test done to
establish required performance characteristics? Yes

(c) Has the test analysis demonstrated that
performance specifications and characteristics Yes
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied? NA

(17) Test duration margin (1 hour + function time) Yes
satisfied?

(a) Is the minimum specified operating time at Yes
least 1 hour?

(b) If exception to the 1-hour minimum operating NA
time was taken, was adequate justification
provided?

(18) Criteria regarding synergistic effects satisfied? Yes

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirements Yes
adequately identified?

P. DISCUSSION

1. Moisture or liquid intrusion and submergence (Sec. K(6) & K(7M).

All solenoid valves covered by this binder that are subject to

moisture intrusion other than submergence are required to operate

R4.
only 1-hour into an accident, deenergize and remain deenergized.

PAGE B31 R4
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* BINDER NO.WBNEO-SOL-006 PLANT -

BINDER TITLE ASCO SOLENOID

-ALVES MODEL-NP8316 SERIETS

P. DISCUSSION (Continued)

rzacn solenoid valve is enclosed in a NEMA 6 enclosure. Per NEMA

Dublication 250, section 3.09 (c), the design test required for a

NEMA 6 rating requires the enclosure to be submerged to a depth of

6 feet of water for 30 minutes without moisture intrusion. In

addition, testing done by Wvle Laboratories for TVA (reference Test

Report 17523-1. and Wvle letter in TAB E-10) demonstrated

that an ASCO solenoid valve (specimen A) overated 114.5 hours and a

second valve (ayMp4,mm" nN ad- ..i .1¶ -- * n -*,> ~ ~l a , wJuerateu Lor Le rull. iu-aav LJULA test

with their enclosures full of water. Based on the above facts, we

conclude that these valves will operate for 1 hour regardless of

moisture intrusion from condensation. All valves in this binder

subject to submergence will Derform their qqfptf,7 fiort'l-4^"i4P^ .11 R4

ven-ts-Drior to being floodeiod (a TAR -- fi ra -- A ^ -

TVA-- - -thAcahJh7 dwlu a -teU
The above rationale notwithstanding. TVA 'has t'horm11cFh11t qnnliy--

moisture intrusion and has installed conduit seals as necessary.

TVA's Environmental Data Drawings list areas in the plant subject

R4to moisture intrusion. To determine which valves required conduit

seals, TVAs analysis considered NRC Information Notice 88-86 (TAB

J-9). Reg. Guide 1.97 PAM concerns, and Category A to Category C

interaction. From this analysis, those valves determined to

require seals are listed in the OMDS (TAB G). TVA utilizes either-

Conax or Nameo conduit seals for this application. Binder No.

WBNEO-CSC-Opl documents qualification of the Conax seals. The

R4Namco seals are qualified in Binder WHNEO-CSC-002.

PAGE B-32 R4
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BINDER NO. WBNEQ-SOL-006 PLANT WBN UNIT(S) 1 SHEET 30 OF 33
R -_ R ~

BINDER TITLE ASCO SOLENOID VALVES COMPUTED Ad"i DATE _9_19__ _

MODEL NP8316 SERIES CHECKED t~LOK4I . DATE _______

P. DISCUSSION (Continued)

2. Chemical Spray (Sec L. (1) & (2)).

The containment spray flow rate is equal to 9500 gal/min or 0.92

Rpm per square foot of containment cross section. The spray duration

is 30 days. The chemical spray composition is an Alkaline borate

solution (ph 8.3) Produced by mixing boric acid (HBO ) with sodium

tetraborate (NA2 B,07 . 10 H 0). The ASCO test valve was subjected

to a spray solution of 3000ppm Boron as Boric Acid in solution with

0.064 molar sodium thiosulfate buffered with sodium hydroxide to a pH

value of 10 at room temperature at a rate of 0.306 zpm per square

foot of area covered by the spray for the full 30 days of the test.

The test solution is more corrosive than the containment spray.

Therefore all valves listed in this binder subjected to containment

spray fall within the qualification Provided by the test valve.

Reference: Environmental Drawings 47E235-41 and -42.

PAGF B-33
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BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 31 OF 33
R- 1 R 2BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 9/18/86 JDH

3/13/893ft2/oVALVES MODEL NP8316 SERIES CHECKED WBK DATE 9/19/86 KBN/ <

P. DISCUSSION

3. Beta Radiation (Sect. 0.12.b)

Post-DBA beta radiation must be addressed for all equipment
located inside containment which is required for LOCA
mitigation. Solenoid valves in Group D are located inside
containment in the Lower Compartment, in the Accumulator
Rooms and Fan Rooms; Group A valves are in the Upper Compart-
ment; and Group B valves are in the Annulus.

Per drawing 47E235-44, which covers the Annulus, the 100-day
accident radiation dose is 1.2 x 107 rads (includes a Beta
dose contribution of 6 x 105 rads). Since the ASCO valves are
qualified to 2.01 x 108 rads, no credit for reduction of the
beta dose is necessary for the valves in Group B.

Per drawing 47E235-42, which covers the Lower Compartment, the R2100-day accident radiation dose is 4.7 x 108 rads beta and
4 x 107 rads gamma.

Per drawing 47E235-41, which covers the Upper Compartment, the100-day accident radiation dose is 4.7 x 108 rads beta and3.8 x 107 rads gamma.

Since the combined gamma/beta doses possible in the Lower
(Group D) and Upper (Group A) Compartments exceed the quali-
fied level of the valves on face value, it is necessary toconsider the inherent shielding afforded these valves.

All non-metallic parts of the valves are totally enclosed bymetal with the exception of the 18" wire pigtails. The minimum
thickness of metal is assumed to be the coil housing, which is3/32" (0.09375) steel, per ASCO's Tom Hays telecon with TVA'sDean Helton on January 7, 1986. OE Calculation WBNTSR-051
"Reduction of Beta Dose by Sheet Steel," page 3.1, shows the
beta reduction factor for 14 gauge (0.0747)" steel is equal to0.0536. This reduces the total 100-day beta dose to the valveinternal parts to (4.7 x 108) x (5.36 x 10-2) = 2.52 x 107
rads TID beta.

In the Lower Compartment, the total combined 100-day beta andaccident radiation dos e will equal (2.52 x 107 beta) +
(4.0 x 107 gamma) = 6.52 x 107 rads. The combined 100-day
accident radiation plus the 40-year dose (2 x 107) equals a
total radiation dose of 8.52 x 107 rads TID.

PAGE B-34 R2
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BINDER NO. WBNEO-SOL-006 PLANT WBN UNIT(S) 1 SHEET 33 OF 33

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/14/86@

VALVES MODEL NP8316 SERIES CHECKED WBK DATE 7/16/86

P. DISCUSSION (Continued)

4. Synergistic Effects (Sec. H(3))

Ethylene Propylene Terpolymer (EPDM) elastomer is used in the
construction of ASCO solenoid valves as gaskets and diaphragms.
EPDM is the only material having a potential for radiation induced
synergisms based on a review of technical inforamtion provided
in NUREG/CR-2157 and NUREG/CR-2553. Data in NUREG/CR-2157 suggests
that dose rate effects in EPR materials are insignificant up to
doses of 10 to 20 MRADS. A review of the location and environments
of ASCO solenoid valves listed in TABs C-1 through C-4 indicate
that the maximum normal radiation dose will be seen by valves in
subgroup D-2. These valves are qualified for 40 years without
replacement of elastomer parts and will therfore be exposed to a
maximum normal doses to 20 MRADs. Since all elastomer parts are
totally enclosed in metal, the radiation dose to these parts will
be less than 20 MRADs. Synergistic effects will be negligible for
normal service aging.

Potential dose rate and test sequence synergisms will not impact
qualification for accident conditions as demonstrated by Test
Report AQS-21678. The test sequence of thermal aging followed
by radiation aging plus accident radiation at high (0.8 MRAD/HR)
dose rate is a reasonable simulation of actual plant requirements.
Additional assurance is provided by the severity of the radiation
test because the test valve was exposed to 201 MRADS whereas an
actual dose of about 101 MRADs (81 MRADs accident plus 20 MRADs
normal service) is required.

I R2
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BINDER NO. WBNEQ-SOL-007 PLANT WBN UNIT(S) 1 SHEET 1 OFA1
'D

BINDER TITLE ASCO. SOLENOID - COMPUTED I 21RI-DATE-__/462__ -

VALVES-MODEL NP8321 SERIES CEECKED IR17Ž DATE 3 _________

TAB A

NOTES

1. Floor/Actual Elevation - Actual elevations are documented on
field verification sheets found in TAB F. All elevations shown
are floor elevations.

2. See TAB B, Section A for Category and Operating Times calculations
used in this binder.

3. Contract Column - Contract numbers shown in this TAB were obtained
by tracing the serial number on each valve through TVA procure-
ment records and did not depend on field verification data for
contract numbers.
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W A T T S B A R , P L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

------ LOCATION--------
UlilL-ALUM -I- JID-"Q------& IIIItL LLt(11 R~LAD

CEItIDQ-------------------------------- QIA[I-------

BINDeR NO. :
MANUFACTURER
PAGE 1 OF

(2)

W WBN-2-FSV -065-0004 -B 2-FSV -065-0004 -8
CNTMT ANN VAC FAN ISL ODMPR NP8321A2E

.WBN-2-FSV -065-0005 -A Z-FSV -065-0005 -A:'
CNTHT ANN VAC FANS ISLU DMPR NP83,21AZE

. . . . .
COKJ3-8Z7551.,

757' A16
8OKJ3-82?551 .

A/B 5NN/1000

A/B 5,IIJl1OO0

L MUST DEENERGIZE TO CLOSE
DAMPER AFTER A PHASE A
CNTHNT ISOL SIGNAL TO ISOLATE
VACUUD FANS.

L MUST DEENERGIZE TO CLOSE
DAMPER AFTER A PHASE A CNTHT
ISLN SIGNAL TO ISOLATE,
VACUUM FANS.

WBN-2-FSV -065-0009 .-A 2-FSV -065-0009 -A
E6TS TRAIN A UNIT 2 SUCTION NP8321A2E

WBN-2-FSV -065-0029 -B 2-fsv -065-0029 -8
EGTS TRAIN B UNIT 2 SUCTION NP8321A2E

G)-

-C''

757' A16
BOKJ3-827551

757' A16
BOKJ3-827551'

a 100D

B 1000

L DAMPER IS NORMALLY
MUST REMAIN CLOSED
MITIGATION OF THIS

L DAMPER I5 NORMALLY
MUST REMAIN CLOSED
MITIGATION OF THIS

CLOSED AND
DURING THE
ACCIDENT.

CLOSED AND
DURING THE
ACCIDENT.

. PREPARER/DATE _f 0- " de -91'181& -

. CHECKED/DATE-A6Jt/ i IsVs/ 9 /a.-
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BINDER NO. WBNEQ-SOL-007 PLANT WBN UNIT(S) 1 SHEET 1 OF 28
R 1 R 2

BINDER TITLE ASCO SOLENOID C COMPUTED EEM DATE 9/18/86 A M
3/13NSCFE 8

VALVES-MODEL NP8321 SERIES CHECKED FWV DATE 9/18/86 JDH Ajax
3/13/89 hs

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Solenoid Valves

ASCO

NP8321A2E

QUALIFICATION REPORTS

(1) Title/Number/Revision Automatic Switch

Companv Test Report AOS-21678/TR/Rev. A

(2) Title/Number/Revision Automatic Switch

ComDany Test Report AOR-67368, Rev. 1

(3) Title/Number/Revision ASCO Catalog NP-1

Val AS2 167TR/SUDvement 3

.RIMS B43 850627 322

.DATE July. 1979

.RIMS B45 850514 428

.DATE August 19. 1983

.RIMS NEB 840328 363

DATE March R. 19A3

(4) Title/Number/Revision Franklin Research RIMS NET 840Q25 311
Center Test Report F-C5569-309/315.
ADDendix C DATE November. 1983

(5) Title/Number/Revision "Aging and RIMS B74 890623 502
Qualification Research on Solenoid Operated
Valves." NUREG/CR-5141 RV DATE August 1988

(6) Title/Number/Revision "ASCO Engineering RIMS B25 870612 003
Report No. 177"- DATE Dec. 11. 1979

NOTE: Throughout this binder references are made to the above
qualification reports which may be identified as (1),
(2), or (3), etc., as shown, in these references.

OTHER (ANALYSIS, VENDOR DATA, ETC.)

RIMS Number

R2

(7) Category and Operating Times for Unit 2
Components Required for Unit 1 Operation
(WBNOSG4-040 R8)

(8) Status and Duty Cycles of IE
Solenoid Valves Located in Potentially
Harsh Environments (WBNOSG4-045 RI)

B26 900626 224

B45 860902 219I
B45 R�OQO2 �

PAGE B-2 R2
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 1A OF 28

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 9/18/86 AFM-
- 3/13/89 _

--VALVES-MODEL -NP8-321 SERIES CHECKED --FWV- DATE 9/18/86 JDH. c

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(9) Solenoid Valve Voltage Study
(WBN EEB-MS-TI11-0004)

(10) 100-Day Loss of Coolant Accident Dose to
Electrical Equipment in the EGTS Filter
Train Room (WBNNAL3-031 Rl)

RIMS Number

B26 900202 407

B45 880826 235

(11) WBNP Environmental Data Drawing 47E235-78 R3

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

PAGE B-3 R2
WBEP-0122Q
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B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES 1) Deleted by Revision 2
R2

2) Valve 2-FSV-65-4 not installed. Namepnlate ata not availahbl

VALVES-MODEL NP8321 SERIES CI�C�D KW/FWV DATE 9/29/86 JDH

for 2-FSV-65-9.

R2 -

4> Location specific radiation calculations must be reanalyzed for

all valves.

55 Deleted by Revision 2.

6) Deleted by Revision 2.

7) Deleted by Revision 2.

COMMENTS/RECOMMENDATIONS

PAGE B-4 R2
WBEP-0122Q

R2

BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 2 OF 28
R 1 R 2

BINDER TITLE ASCO SOLENOID COPUTED EEM DATE 9/29/86 M

VALVES-MODEL NP8321 SERIES CHECKED KW/FWV. DATE 9/29/86 JDH 2
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BINDER NO. WBNEQ-SOL-007 PLANT WBN UNIT(S) 1 SHEET 3 OF 28
R -_ R

BINDER TITLE ASCO SOLENOID VALVES COMPUTED DATE 7/WY1,q _

MODEL NP8321 SERIES CHECKED -7 DATE _____

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

x ~Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
O1B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1974 IEEE Standard for Qualifying Class lE Eguipment for

Nuclear Power Generating Stations.

IEEE 382-1972 IEEE Trial-Use Guide for Type Test of Class 1 Electric

Valve Operators for Nuclear Power Generating Stations.

IEEE 382 (Draft 3. Rev 1. June 1977) Draft American National

Standard for the Qualification of Safety-Related Valve Actuators.

PAGEr i
TVA 19537 (OE-3-86� EOPl�1 Al
TVA 19537 IOE-3-861 ROP161.S-,;



BINDER NO. WBNEQ-SOL-007 PLANT WBN UNIT(S) 1 SHEET 4 OF 28
R -_ R

BINDER TITLE ASCO SOLENOID VALVES COMPUTED ______ DATE ?7 !A& __

MODEL NP8321 SERIES CHECKED a/ DATE ____ ___

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

- - Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS See "Similarity Table," page 6.

(Mr

PAr(F &
EOP11 AI.
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BINDER NO.WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 5 OF 28
RL~

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/31/8 -
VALVES 7f7/?o

MODEL NP8321 SERIES CHECKED FWV DATE 7/31/86 aNt
'97iFx

E. EOUIPMENT-DESCRIPTION

Is the equipment identified in the qualification report
identical to the plant equipment which requires qualification
(Yes/No/NA)? No

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

Plant Device

Solenoid Vlv

ASCO

NP8321A2E

See TAB F

Qualification
Document

Solenoid Vlv

AS CO

NP8321ASE

.NP832070E
(coil only)

Test Valve 8

(coil only)
Test Valves
15 and 16

Reference

Ref (1)
Section 2

Table 1

Ref (2)
ADD. I

Ref (2)
Section 3
Table 3.2

Ref (2)
App. I
Sec. 2

(5) Identify Component None
Unique checksheet
attached:

JUSTIFICATION/COMMENTS

See "Similarity Table," page 6. Valve data sheets in TAB E indicate a
NEMA 4 enclosure was specified. The valve furnished by ASCO has a
NEMA 6 enclosure. The NEMA 6 enclosure is a tighter closure than
NEMA 4.

PAGE B-7 R2
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1
WBNEQ-SOL-007

ASCO SOLENOID VALVES

MODEL NP8316 SERIES

SIMILARITY TABLE

hBN

ASCO Test Valve
UHoAe1 UNo UD21 AM.

i '

1 6 28

TVA Valve
n--, w- ss71----- a fSW r raL *4J PrOJwflf4C,

Description

Application

Form of Flow

Pipe Size
Orifice Size
Body Material
Coil Class
Seals & Disc Material
Disc Holder Material
Core Tube Material
Core Material
Coil Enclosure
Maximum Operating Pressure

Differential
Nominal Voltage
Power Rating
Conduit Connection
Applicable Form Number
Terminal Connection
Ambient Temperature
Maximum Fluid Temperature
Safe Working Pressure

Three-way direct acting solenoid
valve with packless const

Pilot Vlv Controlling
Oil Free Instr Air

Normally Closed

1/4"
9/32" Pressure 11/32" Exhaust
Brass
H
Ethylene Propylene
Stainless Steel
300 Series Stainless Steel
400 Series Stainless Steel
NEMI 4,7,9

150 psi
125V DC
17.4 Watts
3/4" NPr
V5971
Pigtails (Splice)
32 - 1803F
180F based on 140 F Ambient
200 psig

Notes: From Test Report
A4S-21678 lR/Rev A (TAB D-l)
Form V5971 (TAB D-1) 6 AS0O
Cat. NP-1 (TAB E-3)

Same

SBs

same

3/8"
9/32" Pressure 11/32" Exhaust
Brass
H
Ethylene Propylene
Stainless Steel
300 Series Stainless Steel
400 Series Stainless Steel
hEMA 6

150 psi
125V DC
17.4 Watts
3/4" NFT
V5971RI
Pigtails (Splice)
120 Y - as specified
Some
Seae

Notes: Froa Contract 827551
(TAB b-l). Form V5971 RI
(TAB H) & ASCO Cat. NP-I
(TAB H-3)

R R R

Preparer/Date d SL...

Checked/Date ... lg / J L7 2. -

(i



BINDER NO. WBNEQ-SOL-007 PLANT WBN UNIT(S) 1 SHEET 7 OF_.28
R. 1 R-

BINDER TITLE ASCO SOLENOID COMPUTED D EN DATE 7/24/86 L 60I

VALVES-MODEL NP8321 SERIES CHECKED V DATE 7128/86.7M __

3 /13/89

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
documentation and/or evaluation and reference the source. Is the Ri
interface a requirement for our application (Yes/No)? (Note below.)
If yes, enter requirement in QMDS, if no, provide justification.

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Plant
Requirement?

Identify Interface (Yes/No)

None specified; See
TAB C-3. "Interfaes" No

See TAB C-3 Yes

None specified; See
TAB C-3. "Interfaces" Yes

See TAB C-3
"Conduit Seals" No

N/A N/A

Any Orientation Yes

Conduit/Junction box
must be oriented
such that moisture
does not drain into
coil housing NIA

None

Reference
Test Report

See Below and
Ref. (2)
App. A. 2 A2

Ref (2)
Section 5.3

See Note Below

Ref (2)
Section 5.3
and TAB C-3

JUSTIFICATION/CC4MENTS
ASCO does not identify specific interfacing requirements except as
follows: (1) ASCO requires a 90° street elbow facing downward
connected to exhaust port or similar configuration to prevent
moisture intrusion from liquid spray. This is required only on
valves located inside containment and subject to containment spray.
(2) Flowing medium must be oil-free instrument air and a strainer
or filter must be installed on the inlet as close to the valve as
possible. See TAB C for a description of the TVA interfaces and
TAB J-2 for discussion of TVA instrument air system.

NOTE: See ASCO letter in TAB E-5.

PAGE B-9 R1
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BINDER NO. WBNEQ-SOL-007 PLANT WBN UNIT(S) 1 SHEET 8 OF 28
R-j,.. R___

BINDER TITLE ASCO. SOLENOID C0MPUTEDEL_ DATE 7/24/86 a>>-

VALVES-MODEL NP8321 SERIES CHECKED__WV DATE 7/28/86____

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate
the accident environment in accordance with IEEE-323 (74),
paragraph 6.3.2 (Yes/No/NA)? (Note below.)

Yes/NoINA

(a) Equipment inspected
for damage

(b) Baseline performance
measurements taken

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Reference

Ref (2), p 8 &
Ref (1) App. A
Sec. 9.4.2.1
Ref (2), p 8 &
Ref (1) App. A
Sec. 9.4.2.2
Ref (1) App. A,
Sec. 9.4.2.3.1 &
Ref (2). p 8
Ref (1) App. A
Sec. 9.4.2.3.2 &
Ref (2). App. D
Ref (1) App. A,
Sec. 9.4.2.3.3 &
Ref (2). p 12
Ref (1) App. A,
Sec. 9.4.2.3.4 &
Ref (2). p 15
Ref (1) App. A
Sec. 9.4.2.4 &
Ref (2). 2 19
Ref (1) App. A
Sec. 9.4.2.4 &
Ref (2). p 23
Ref (1) App.. A
Sec. 9.4.3 &
Ref (2). 2 24

(2) Was the same piece of equipment used throughout the test
sequence described in item (1) above (Yes/No/NA)? Yes

(3) Have the test equipment, test equipment accuracies and
calibration data been appropriately documented (Yes/No/NA)? Yes.
(Reference: Ref (1). Apg. C: Ref (2). App. G

JUSTIFICATION/COMMENTS

Reference (2) was utilized to qualify the Class H coils. Refer-
ence to this report is in regard to coil qualification only unless
otherwise noted.

|R1

PAGE B-10 RI
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 9 OF 28
R 2 R_

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/24/8 _

VALVES-MODEL NP8321 SERIES CHECKED FWV DATE 7/28/86 141 _

H. AGIN(

(1) Was aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: Ref (1). Ass. A.

Sec. 9.4.2.3 and Ref (2). ApD. A, Sec. 9.4 ).

JUSTIFICATION/COMMENTS See TAB C-3.

(2) Were the following effects considered

Aging Effect

in the aging program:

Yes/No/NA Reference
Ref (1), App. A
Section

Thermal aging Yes 9.4.2.3.1
Section

Radiation exposure Yes 9.4.2.3.2
Section

Vibration (non-seismic) aging Yes 9.4.2.3.4

Operational (electrical/mechanical/ Section
process) stress aging Yes 9.4.2.3.3

JUSTIFICATION/COMMENTS See Reference (2), ADD, A.

Section 9.4. Also, thermal axing was done using nitrogen R2

as the nrocess fluid in lieu of instruiment air (See TAR C-55

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the
aging program (Yes/No/NA)? Yes (Reference: NA

JUSTIFICATION/COMMENTS See discussion. Section P-1.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: Ref (1)., App. A

Sec. 9.4.2.3.1: Ref (2). ADD. A, Sec. 9.4.1

JUSTIFICATION/COMMENTS See TAB C-3 "Thermal Axing"

PAGE B'-12 R2
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 10 OF 28
R 21

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/24/86
7/20(90

VALVES-MODEL NP8321 SERIES CHECKED FWV DATE 7/28/864ff

H. AGING (Continued)

(b) Were the materials susceptible to thermal degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: Ref (2). ADvendix B & Ref (3). Section 4).

JUSTIFICATION/COMMENTS

(c) Was the basis for thermal aging identified in the quali-
fication program (yes/no/NA)? Yes (Reference: Ref (3).
Sections 5 & 6).

JUSTIFICATION/COMMENTS

(d) Was the aging acceleration rate justified and the parameters
of time and temperature identified in the qualification
program (yes/no/NA)?$.(Reference: Ref (1). ADD A.
Section 9.4.2.3.1 & Ref (2). AnD. A. Section Q-4-1'-

Parameter

Temperature
Time

Plant Maximum Normal Test Equivalent

* *

JUSTIFICATION/COMMENTS *See TABs C-1 & C-3 "Thermal

Aging. "

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference: Ref (3). Sections 5 & 6).

JUSTIFI CATI ON/ COMMENTS

(f) If activation energies were used for determining
accelerated aging parameters, are they properly referenced
to the source of the technical data (yes/no/NA)? Yes
(Reference: Ref (2). Appendix B & Ref (3'. Section 4 B -IE

JUSTIFICATION/COMMENTS

PAGE B-12 R2
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 11 OF 28

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 8/86

VALVES-MODEL NP8321 SERIES CHECKED FWV DATE 8/7/86 _

H. AGING (Continued)

(g) If a regression line was used for determining accelerated
aging parameters, are test points or failure modes
identified on the line (yes/no/NA)? NA (Reference

JUSTIFICATION/COMMENTS

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? Yes (Reference: Ref (1). Section 4.2:
Ref (2). Section 4.1).

JUSTIFICATION/COMMENTS

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure
cation program (yes/no/NA)?
Section 4.3 and 4.6: Ref (2)

considered in the qualifi-
Yes (Reference Ref (1).
. Ann. A. Sections 9.4.4

and 9.5.2).

JUSTIFICATION/COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? No
(Reference ).

JUSTIFICATION/COMMENTS Effect on individual materials

not considered. Only effect of radiation on overall

valve-performance.

(c) Was the basis for radiation aging exposure identified in
the qualification program (yes/no/NA)? Yes
(Reference Ref (1). App. A. Sections 9.4.2.3.2 &
9.4.2.4.1: Ref (2). ADD. A, Sections 9.4.4 & 9.5.2).

JUSTIFI CATION/ COMMENTS

PAGE B-13 R2
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H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference: Ref (1).
Section 4.3. ADD. D: Ref (2). App. D

Plant normal ambient radiation
dose (rd)

Test exposure dose (rd)

Test exposure does rate (rd/hr)

Test exposure source type
(e.g., Co-60 gamma)

3
1.8 x 10

2.01 x 10

5.1 x 105 for 99 hour
8.0 x 105 for 188.5
hours

Co-60 gamma

JUSTIFI CATI ON/ COMMENTS

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal o eration addressed in the
qualification programy Yes (Reference: Ref (I).
Section 4.5: Ref (2). Section 4.1.5

-JUSTIFICATION/COMMENTS

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: Ref (1). ADD. A. Section 8.1.6: Ref (2).
ADD. A, Section 9.4.5

JUSTIFICATION/COMMENTS _

1 Qualification program refers to the test report and any supple-
mental documentation including TVA analyses in TAB C of the Binder.

PAGE B-14 R2
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 13 OF 28
R 1 R 2

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/24/86 AFM-
3/13/89 7/20/?o

VALVES-MODEL NP8321 SERIES CHECKED FWV DATE 7/28/86 JDH _

3/13/89 7/5/f

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation addressed in the qualification program
(Yes/No/NA)? Yes (Reference: Ref (1), Section 3.2.4:
Ref (2). Section 4.1.2 & 4.1.3

JUSTIFICATION/COMMENTS

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference: Ref (1). ADD.
A. Section 7.1: Ref (2). Apy. A. Sections 9.4.2 & 9.4.3 ).

JUSTIFICATION/COMMENTS

(8) Was the qualified life of the-equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: Ref (1). Section 3.2.2: Ref (2). Appendix C.
n- C-8. 4.1.1 I

R2

R2

IR2

'I

Qualified life (Document in QMDS) See TABS C and G

JUSTIFICATION/COMMENTS The qualified life is different from
the value aiven in the test report. TAR C-1 nrnvides
rationale.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: Ref (3)l Section 8: ref (2). Ann. C

-J

JUSTIFICATION/COMMENTS Replacement interval denends upon

maximum normal ambient temperature and Dercentage time

solenoid valve is energized.

PAGE B-15 R2
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 14 OF 28
R 2 R_

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/24/8

VALVES-MODEL NP8321 SERIES CHECKED FWV DATE 7/28/86 i ___

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal
and/or Radiation Degradation and Aging (Use Section C of Binder
for Detailed Materials Analysis).

Radiation Activation
Material/Property/Function Threshold Reference Enerav Referen(

Ref(3)&i
(a) EPDM NA NA 0.94 Sec. 4.]

Ref(3)&i
(b) VITON NA NA 1.04 Sec. 4.2

Ref(3)&i
(c) NOMEX NA NA 0.96 Sec. 4.:

Ref(3)&i
(d) MAGNET-WIRE ENAMEL NA NA 1.16 Sec. 4.,

Ref(30&4
(e) ISO-MICA W/EPOXY NA NA 1.00 Sec. 4.:

SILICONE RUBBER LEAD Ref(3)&i
(f) WIRE INSULATION NA NA 1.59 Sec. 4.2

*(g) DC-550 LUB ANTA NA NA NA

Lee

(2)App.B
L.1
(2 )App.B
L.2
(2)App.B
L.3
(2)App.B
2.1 -
(2)App.B
2.6
'(2)App. B
2.5

JUSTIFICATION/COMMENTS The above materials are those with lowest

activation energies listed in Reference (3). Section 4.1 and 4.2.

Radiation threshold values are not required because no analysis was

performed. The devices werecaualified by test

* Although not stated in references (1) or (2). DC 550 lubricant was

used on tested valves as verified by ASCO letter dated

Ja nuarY 5. 1988 (See TAB E-95

I ---

R2
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 15 OF 28
R 2 R_

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/24/86

VALVES-MODEL NP8321 SERIES CHECKED RWV DATE 7/28/86 ____

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the
limiting values of performance characteristics which would
constitute failure if not yet (yes/no/NA)? Yes
(Reference: Ref (1) & (2). ADD. A. Sections 6.1 & 6.2).

Identify Acceptance Criteria: Valves must operate from
90-14OVDC at minimum and maximum operating pressure
differential. Coil insulation resistance mustya minimum of
1.0 megohm at 500VDC. During Hypot test. current leakaae
must be less than 0.5 milliamp at twice the rated voltage
Plus 1000 VAC applied for a b2:o Period of one minute.
Valves musit onerate at iteat o-r 1^ns voltnag rnn^"A4#-4 tonimr

a
.1I~

at maximum pressure differential unm all conditions. Valves
are not to have a pressure build-uD at a vented cylinder port
or a Pressure decrease at a cylinder port which is required
to be pressurized in excess of 10% the nominal inlet supply
Pressure under all postulated environmental conditions.

(2) Performance Characteristics: Does the report/analysis provide
the performance characteristics for the equipment which should
be verified before; after, and periodically during the test
to judge equipment performance (yes/no/NA ? Yes (Reference
Ref (1). Section 4.1\; t2) 7kL- 4. ), o

Identify baseline and functional testing: Recording coil
excitation, seat leakageh. noise test. operational test.
external leakage in eneriized and de-energized state before
and after thermal, radiation, wear and vibration aging. and
accident radiation and LOCA simulation. Measurement of
insulation resistance and coil dielectric tests before thermal
agini and after completion of accident radiation and LOCA
simulation.

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference: Ref (1). ADD. A. Section 7.0. Ref (2). Table 4.10.
Fig. 9.2).

(4) Do the applied loads during baseline testing reflect normal
operating conditions (yes/no/NA)? Yes (Reference Ref (1).
Section 4.8 & Ref (2). Table 4.10).

JUSTIFICATION/COMMENTS

Ah a
lqe

R2

R2

Z2
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 15A OF 28
R 2

BINDER TITLE ASCO SOLENOID COMPUTED IR1 AFM DATE 3/13/89
7/2N/K

VALVES-MODEL NTP8321 SERIES CHECKED |R1 JDH DATE 3/13/89 $L___

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

Voltage

Load

Frequency

Accuracy

Other(s)

Section J(5)(b)
of this TAB

NP-1 Catalog

90-140 VDC

20 Watts

NA

NA

JUSTIFICATION/COMMENTS

- PAGE B-17A R2
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 16 OF 28

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/24/86 AFM
3/13/89

VALVES-MODEL NP8321 SERIES CHECKED FWV DATE 7/24/86 JDH
3/13 /89 8'~3'-*

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO
PERFORMANCE SPECIFICATIONS CAN BE SATTSFIED TTNDER
(Continued)

ENSURE THE

(b) Parameter

Voltage

Load

Frequency

Accuracy

Specific Accident Conditions
90 VDC Min.
(See comment below)

Not Specified

NA

NA

Reference

R2

NA

NA

Other(s)

JUSTIFICATION/COMMENTS TVA Calculation WBN EEB-MS-TI11-0004 |

determines voltage available durin2 accident

(see comment after J()M(cl).

(c) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Demonstrated Conditions

90
b-VDC

.080 amps

NA

NA

Reference

Ref (2) 1'.q.z

D-v4 AZ=, en.
p-44 R2
Ref (2)
Table 4.10

JUSTIFICATION/COMMENTS: Reference (3), Appendix A, Section
6.1.1, requires 125 VDC valves to Roerate on demand at any
voltage between 90-140 VDC. Per e of reference .(2),
the test valve was successfully tested at ar VDC. A primary
concern with solenoid valves is that of voltage available at
the coil terminals. TVA calculation WBN EEB-MS-TI11-0004 shows
that the valves in this binder are supplied voltage within
their environmentally qualified minimum ratings as required
to perform their safety function during accident conditions.

PAGE B-18 R2
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 17 OF 28
R 1 R 2

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 9/18/8D6 A9F
3/13/89 ;q4 0

VALVES-MODEL NP8321 SERIES CHECKED FWV DATE 9/18/86 JDH

K., REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-78

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: ¶

instrument air with a

104

ATM

80

1. 8x10

rhe pro

(2) Abnormal Max

- (a) Temperature (°F) 110

- (b) Pressure (psig) ATM

- (c) Humidity (%) 90

3
L (d) Radiation (rd) NA

cess fluid for valves is oil-free

Lmaximum design temperature of 1000F.

Therefore, the boundina temperature for these valves is the

ambient.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Will occur less than 1 percent of plant life and

could exist for uD to 8 hours per excursion.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 110 Accident type LOCA

(b) Pressure (psig) NA Accident type LOCA

(c) Humidity (%) NA Accident type LOCA

6 (2)
(d) Radiation (rd) 3.3x10 rads Accident type LOCA _ R2

(e) Spray Type NA Accident type LOCA

(1) Returns to maximum normal after 30 days.
(2) Per Calculation WBNNAL3-031.

PAGE B-19 R2
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BINDER NO. WBNEQ-SOL-007 PLANT WB . UNIT(S) 1 SHEET 18 OF 28
- R 1.. R__

-BINDER TITLE ASCO SOLENOID COMPUTED- 1M DATE 9/18/86 m~

VALVES-MODEL NP8321 SERIES CHECKED-- EV DATE 9/18/86 _____

311 /a99

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.):

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? No (Reference:
Drawing 47E235-78 ). IR1

(7) Subject to submergence (Yes/No/NA)? No
Drawing 47E235-78

(Reference:
). R1

Identify initiation time and duration of submergence:

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? No
(Reference: See note below

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

Note: Beta dose is not applicable to the subject devices as

they are located outside of containment.

(9) Special environmental calculations (temp., rad., etc.)

See TAB B. Section A for a listing of all calculations used

in this binder. -
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L. SUARY COMPARISON OF TEST CONDITIONS TO SPEITFTED CONDITITON

(1) Comparison of worst-case maximum parameters:

Parameter

Operating Time

Temperature (OF)

Pressure (psig)

Relative Humidity

*Chemical Spray

**Radiation (rd)

Submergence

SDecified

100 Days

ATM

NA

6
3.3 x 10
rads gamma

No

Demonstrated

30 Days

110 Dsig

100 %

3000ppm Boron
PH 9.5-10.5

2.01 x O8
rads -

No

Reference

Ref (1)
Fig 2

Ref (1)
Sec. 4.7

Ref (1)
Sec. 4.7

Ref (1)
Sec. 4.7

Ref (1)
Sec. 4.7

Ref (1)
ADD D |R2

*Includes spray concentration, flowrate, density, duration,-and pH.
**Enter 40-year integrated normal dose plus integrated accident dose

and specify type.
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BINDER NO. WBNEQ-SOL-007 PLANT WBN UNIT(S) 1 SHEET 21 OF 28

;: ACO SLENOD VAVESR -_ R ~
BINDER TITLE ASCO SOLENOID VALVES COMPUTED go 7 DATE _VA_ _ __

MODEL NP8321 SERIES CHECKED DATE _____

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS (Continued)

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Parameter Envelopes Specified

(Yes/No/NA)

Temperature Yes

Pressure Yes

Relative Humidity Yes

Chemical Spray NA

Submergence NA

Reference
See (1)
above
See (1)
above
See (1)
above

JUSTIFICATION/ COMMENTS

| PAGE-L2

TVA 1��7 OF-3-Rrn EOPl61 .51TVA 1ss3,7 (n0E-3-86 EOP161.51



SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
yes/no/NA)

Suagested Margins per IEEE-323 (74)

Temperature: +15 degrees F

Margin
Applied Yes/No/NA

>15 °F Yes

Pressure: +10% but no more than 10 psig >10% Yes

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

**Voltage: ±10% of rated value

Frequency: ±5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: +10% added to acceleration
(during seismic testing)

-5990
3;OX Yes

None Yes*

+12% to
-2 8%0 Yes

NA NA

Yes Yes

Ref (1),
Sec. 9.4.2.4.2
Ref (2),
Sec. 4.1 6 Yes

JUSTIFICATION/COMMENTS: *Accident degradation calculation
(See TAB C) proves that the 30-day test envelops the 100-day
post-accident requirement.

sAIeVAle
**The valve was tested at 65 VDC during operability testing,
which is better proof of operability than increased coil
voltage. Beinrr s+3r: titex tests-, either the nominA3al.. vot.

of -.

LOCA ,/iez 7-5E7?AId 775v VAt Z/6
(Sae goedL 9. 2, APpewo.x A

F .80 L ys-we used. N3'ql'o
aJ.4 Eu d4ZE .47 ?O V/C,
, A,6-6 4 ofB. e-j (Z)).
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IV

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference See TAB A and TAB C).

JUSTIFICATION/COMMENTS Functions are varied. All are

listed in TAB A and TAB C-1.

(2) Did the equipment performs its intended function during the
simulated design basis accident exposure (yes/no/NA)? Yes
(Reference: Ref (1). Section 5).

JUSTIFICATION/COMMENTS The test valve is assumed to be

normally energized and required to de-energize on receipt

of accident signal, then to remain operable for 30 days

post-DBA. The specific DBA functions of the TVA valves

are described in TAB C.

I R2

(3) Did the equipment perform its intended function during the
simulated post-design basis accident exposure (yes/no/NA)?
Yes (Reference: Ref (1). Section 5).

JUSTIFICATION/COMMENTS

(4) Did the test demonstrate the operability requirements for the
required time interval for which the equipment is required to
operate (yes/no/NA)? Yes (Reference Ref (6)). 1R2

JUSTIFICATION/COMMENTS See TAB C-1 for the analysis of the

test DBA versus the plant specific DBA. The test valve

demonstrated operability in accordance with the requirements |R2

defined in M(2) above.

(5) Abnormal Conditions: Were-abnormal conditions or anomalies
properly addressed and resolved (yes/no/NA)? Yes (Reference
Ref (1). Table 2H; Ref (2). ADD. J).

JUSTIFICATION/COMMENTS TVA has reviewed test anomalies and

concurs with disposition.
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BINDER NO. WBNEQ-SOL-OO7 PLANT WBN UNIT(S) 1 SHEET 24 OF 28
.- A __ __- _- or , .. R -_R

BINDER TITLE. AS-" "UL.NuID VALVES

MODEL NP8321 SERIES

COMPUTED k "7 DATE 7/ZL ___; _

CHECKED W DATE _____

N.. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC Binder
Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS See TABS C and G.-

PAGE 69-.
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BINDER NO. WBNEQ-SOL-007 PLANT WBN UNIT(S) 1 SHEET 26 OF 28
R - R

BINDER TITLE ASCO SOLENOID VALVES COMPUTED L41•7 DATE 7/n/p

MODEL NP8321 SERIES CHECKED i DATE _

0. SUMMARY OF REVIEW (Continued)
Yes/No/NA

(e) Normally operating state of device (e.g., normally Yes
energized) considered?

(7) Qualified life or replacement schedule established? Yes

(8) Criteria regarding temperature/pressure exposure Yes
satisfied?

(a) Peak temperature adequate Yes

(b) Peak pressure adequate Yes

(c) Duration adequate Yes

(d) Required profile enveloped adequately Yes

(e) Steam exposure adequate Yes

(9) Criteria regarding test sequence satisfied? Yes

(10) Criteria regarding spray satisfied? Yes

(a) Was the spray testing done while under the Yes
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density, Yes
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied? Yes

(12) Criteria regarding radiation satisfied? Yes

(a) Was dose rate considered? Yes

(b) Was beta radiation considered? NA

(13) Criteria regarding operability status/mode satisfied? Yes

(14) Criteria regarding test failures or anomalies Yes
satisfied?

PAGE h a
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 27 OF 28
R 2 R_

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/24/86

VALVES MODEL NP8321 SERIES CHECKED FMV DATE 7/28/86 _fi

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an
acceptance criteria for equipment performed?

Yes/No/NA

Yes

Yes

(b) Was an initial baseline test done to establish Yes
required performance characteristics?

(c) Has the test/analysis demonstrated that Yes
performance specifications and
characteristics (e.g., voltage, load frequency,
and other electrical chaacteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time
at least 1 hour?

(b) If exception to the 1-hour minimum operating
time was taken, was adequate justification
provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements
adequately identified?

NA

Yes

Yes

NA

Yes IR2

Yes

Yes
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BINDER NO. WBNEO-SOL-007 PLANT WBN UNIT(S) 1 SHEET 28 OF 28
R 2 R_

BINDER TITLE ASCO SOLENOID COMPUTED EEM DATE 7/24/86
7AO/?o

VALVES MODEL NP8321 SERIES CHECKED FMV DATE 7/28/86 f __

P. DISCUSSION

1. Synergism Effects (Sec. H(3))

Ethylene Propylene Terpolymer (EPDM) elastomer is used in the

construction of ASCO solenoid valves as gaskets and diaphragms.

EPDM is the only material having a potential for radiation induced

synergisms based on a review of technical information Provided in a

NUREG/CR-2157 and NUREG/CR-2553. Data in NUREG/CR-2157 sAggests gv

that dose rate effects in EPR materials are insignificant up to

doses of 10 to 20 MRADS. A reivew of the location and

environments of ASCO solenoid valves listed in TAB C-1 indicates

that the maximum normal radiation dose will be seen by valves in

subgroup A-2. These valves are qualified for 40 years without

replacement of elastomer parts and will therefore be exposed to a

maximum normal dose of .001 MRADS. Since all elastomer Darts are

totally enclosed in metal, the radiation dose to these parts will

be less than .001 MRADS. Synergism effects will be negligible for

normal service aging.

Potential dose rate and test sequence svnrgisms will be impact

qualification for accident conditions as demonstrated by Test

Report AOS-21678. The test sequence of thermal aging followed by

radiation aging plus accident radiation at high (0.8 MRAD/HR)

dose rate is a reasonable simulation of actual plant requirements.

Additional assurance is provided by the severity of the radiation

test because the test valve was exposed to 201 MRADs whereas an

actual dose of about 3.3 MRADs (3.3 MRADs accident plus .001 MRADs jR2

I' normal service) is required.
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INT
(C

.--- LOCATION -

S NUM8ER 
UNIT OE'VICE ID NO. 

AZtMITI ELE__NTRA

N-0-SPLC-510-0001 
-

J VOLTAGE TUBING

VN-0-SPLC-510-0002 M

0W VOLTAGE MOLDED PARTS

48M1-0-SPLC-510-0003-
L0W '/OLTAGE MOLDED 

PARTS

0-SPLC-510-001 WCSF-N

0-SPLC-510-002 
END CAPS

O-SPLC-510-003 BREAKOUTS

WBN-O-SPLC-510-000
4  - 0-SPLC-510-004

LOW VOLTAGE 
KIT TB REPLACEMENT

WBN-0-SPLC-51-000
5  - 0-SPLC-510-005

LOW VOLTAGE KIT 
CONTROL CABLE 

SPLICE

NlPKI

VARIOUS
VARIOUS

VARIOUS
VARIOUS

VARIOUS
VARIOUS

VARIOUS
VARIOUS

NPKC

OPER TIE EVIENO T SAFETY FUNCTION

A 1000
A 100D

A 100D
A 1000

A 1000
A 100D

A 1000
A 100D

A 100D
A 100D

VARIOUS
VARIOUS

R I R_ R-

PREPARER/DATE 
I/i01?/ 

a 
tb -

-

CHECKED/DATE 
NMiLv/ 

6
- 2 44¶ - n

A A TTS BAR N UCLEAar P O A

W A A T E S QUIPMENT IDENTFIFAT ,TOM 
M4iRI'

TAB ACAT

11

VAUL I -

P.AGE 9C1

C.A

L PROVIDE INSULATING 
PROPERTIES

HELB FOR ELECTRICAL 
CONNECTIONS.

L PROVIDE INSULATING PROPERTIES

HELB FOR ELECTRICAL 
CONNECTIONS.

L PROVIDE INSULATING 
PROPERTIES

HELB FOR ELECTRICAL 
CONNECTIONS.

PROVIDE INSULATING 
PROPERTIES

HELB FOR ELECTRICAL 
CONNECTIONS.

L PROVIDE INSULATING 
PRO PERTIES

HELB FOR ELECTRICAL 
CONNECTIONS.



W A T T S B A R N U C L E A R WA N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

LOCATION
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAO

MODEL NUMBER CONTRACT

BINDER NO. : WBNEQ-SPLC-001
MANUFACTURER : RAYCHEM
PAGE 2 OF 3

CAT OPER TIME EVENT SAFETY FUNCTION
(2)

WBN-0-SPLC-510-0006 - O-SPLC-510-006
LOW VOLTAGE KIT POWER CABLE SPLICE

WBN-0-SPLC-510-0007 - O-SPLC-510-007
LOW VOLTAGE KIT INSTRUMENT CABLE SPLICE

WBN-0-SPLC-510-0008 - 0-SPLC-510-008
LOW VOLTAGE KIT "V" STUB CONNECTION

WBN-0-SPLC-510-0009 - O-SPLC-510-009
LOW VOLTAGE KIT MOTOR CONNECTION

WBN-0-SPLC-510-0010 - O-SPLC-510-010
LOW VOLTAGE KIT CABLE BREAKOUT

VARIOUS
VARIOUSNPKP

VARIOUS
VARIOUSNPKS

VARIOUS
VARIOUSNPKV

VARIOUS
VARIOUSNIMCK

A )00D
A 100D

A 1000
A 1000

A 100D
A 100D

A
A

VARIOUS
VARIOUSNCBK

PAGE AT- R

100D
1000

A 1000
A 1000

L PROVIDE INSULATING PROPERTIES
HELB FOR ELECTRICAL \CONNECTIONS.

L PROVIDE INSULATING PROPERTIES
HELB FOR ELECTRICAL CONNECTIONS.

L PROVIDE INSULATING PROPERTIES
HELB FOR ELECTRICAL CONNECTIONS.

L PROVIDE INSULATING PROPERTIES
HELB FOR ELECTRICAL CONNECTIONS.

L PROVIDE INSULATING PROPERTIES
HELB FOR ELECTRICAL CONNECTIONS.

R - R R -

PREPARER/DATE/ZK'L _ _____

CHECKED/DATEA29. -1 -/ b --

PRINT DA/A 1/89

EOIS NUMBER
ncqro tTTnu

Icoor .-r



PRINT D&1

W A T T S B A R C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

------------------- --------- LOCATION--------
UNIT DEVICE ID NO.O AHIL EBLV1 RCONTRAA

tODEL NUMBER _ CONTRACT

BINDER NO. * WBNW
MANUFACTURER * F
PAGE 3 OF

£QI OPER TIME EVENT SAFETY FUNCTION
(2)

kIBN-0-SPLC-510-0011 - 0-SPLC-510-011
LO11 VOLTAGE KIT END SEALTING KIT

VARIOUS
VARIOUSNESK

A
A

100D
100D

L PROVIDE INSULATING PROPERTI
HELB FOR ELECTRICAL CONNECTIONS.

R_ R-

RPAGE'.3 V9 PREPARER/DATE /A2 CS, 9 8-/./--8'?

CHECKED/DATE /Af2 J.774/ 8-/5-J?9'

'21/90

E4IS NUMB
npFroPTPT Tn

i)001

I

A� -Pz -Zs -,Fo.1 __ __



BINDER NO. WBNEO-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 1 OF 40
R R _ _

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED 7 DATE A-Z-

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE __-

CABLE: SPLICES

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Heat Shrink Cable Sleeve
(for applications of 600 VAC or less)

Ravchem Corporation

Rayehem's complete line of nuclear grade cable

connection heat shrink sDlices and terminations

(600 volts or less) (Raychem material Tyne-52

and/or WCSF).

QUALIFICATION REPORTS

Report No. 1 Title/Number/Revision See title below/

.Wvle Labs Reort 58722-2/Revision 0

Report No. 2

Report No. 3

Title/Number/Revision See title below/

Ravehem Report EDR 5046

Title/Number/Revision See title below/

Ravehem Renort EDR 5040-

RIMS B70 851119 101

DATE Nov. 18. 1982

RIMS B70 851112 102

DATE March 4. 1982

RIMS B70 851112 101

DATE Oct. 15. 1981

OTHER (ANALYSIS, VENDOR DATA, ETC.) Report Titles:

1. 'Environmental Oualificatio st -

Bolted Splice &ssemJ.Jes.

2. Analvain of Heat Aaine Data on WCSF-Material to DeterinePre-Agin

-Conditions tar Nruclear w.llrlJ.Ul1

3. Analysis'of Heat Aginst Data on -52 Molding Material to Determine

Pre-Azing Conditions for Nuclear Qualification Testin2.

See TAB E for additional qualification documentation. (Listed on Pages

2 and 3).
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BINDER NO. WBNEO-SPLC-OO1 PLANT___ . UNIT(S) I SHEET 2 OF 40
RI R_

BINDER TITLE Environmental COMPUTED HDR DATE 9/22/86 d
Qualification of Raychem Heat
Shrink Cable Splices CHECKED NMB DATE 9/22/86

ADDITIONAL DOCUMENTATION

1. Environmental Qualification Test Report

of Raychem NRPKV Nuclear Plant Stub

Connection Kit for Raychem Corporation

Report 58722-1 Rev. 0.

2. Environmental Qualification Test Report

of Raychem Nuclear Cable Breakout and

End Sealing Kits Report 58442-2 Rev. 0.

3. Qualification Report Supplement for

Raychem Nuclear Grade Adhesive S119

Report EDR 5021 Rev. 0.

4. Wvle Laboratories Report "Environmental

Qualification Test Report on Raychem

Nuclear Plant Kit (NPK) Report 58722-6

Rev, 0.

5. Ravchem Palo Verde I Test Report

EDR 5019

RIMS EEB 830228 035

DATE August 24. 1982

RIMS B70 851119 102

DATE April 3. 1981

RIMS B70 851119 104

DATE April 23. 1980

RIMS B70 851112 105

DATE Dec. 21. 1982

RIMS B70 851015 102

DATE March 4. 1982

NOTE: Documents listed above are used throughout this binder for

equipment qualification. The revision levels and Records &

Information Management System (RIMS) numbers, as listed above,

need not be repeated in other sections of the binder. This

listing includes only those documents which are essential to

qualification and accordingly should not be considered a

complete listing of binder references.

G- EK - I
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ADDITIONAL DOCUMENTATION

6. Environmental Oualification Test Report
of Ravchem N-MCK Nuclear-Motor

RIMS B70 851112 104
DATE July 28, 1980

tyn-ne-t4n-in itj Report 58442-3 Rev. .

7. Environmental Oualification Test Report
of Ravchem WC F-050-N Shim Stock
Report 58722-5. Revision 0.

8. Cahle inside conduit temoerature trans-
tent durina a MSLB in the Valve Vault,

%JaL-L..LA.CL%.LPJ .,MANs~UVW

9. Safety evaluation of superheated steam
in the valve vaults caused by a main
steam line break. Calculation No.
WBNOSG4-003. Rev 2.

10. Environmental Drawings TVA Dw-s
47E235-42 Rev. 2. and 47E235-76 Rev, 3.

11. Oualification Test Report for
Commonwealth Edison Co.
Wvle Lab Report No. 17859-02B

12. WBPEVAR 8904055 RO. Class IE Splice
List - Unit 1. Common, and Unit 2
Reguired for Unit 1 Safe Shutdown

RIMS B36 900604 001
DATE December 21. 1982

RIMS B45 850912 235
DATE September 12. 1985

RIMS B45 851112 218
DATE November 12, 1985

RIMS NA
DATE NA

RIMS L33 870318 801
DATE March 18. 1987

RIMS B26 890511 501
DATE March 26, 1989

NOTE: Documents listed above are used throughout this binder for

equipment qualification. The revision levels and Records &

Information Management System (RIMS) numbers, as listed above,

need not be repeated in other sections of the binder. This

listing includes only those documents which are essential to

qualification and accordingly should not be considered a

complete listing of binder references.
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The reports on page 2 will help substantiate the qualification of the
different configurations of heat shrink cable connections used at
Watts Bar (see TAB B).

Report 1 - Covers NPKV kits (Stub Connection Kit)

Report 2 - Covers the nuclear cable breakout (-52 material) and end
caps.

Report 3 - Qualification report for new adhesive (S1119) which
replaced S1024. This report demonstrates that the new adhesive is
equivalent or superior to the S1024.

Report 4 - Covers NPK kits nuclear cable break-out (-52 material).

Report 5 - Covers in-line splices using both the S1119 and S1024
adhesives-.

Report 6 - Covers N-MCK Kits Motor connect connection kits.

Report 7 - Covers WCSF-050-N shim stock.

The DBE-profiles for these tests encompass the Watts Bar profile and
are qualified for 40 years at 90°C, one DBE and 100 days
post-accident time. Some of the test items failed to hold the 1,000
volts AC test voltage during the test. In all cases the failures
were shown to be caused by overaging of the test cable that the
splices were used on. All splices passed the voltage withstand test
and had acceptable IR measurements in a water bath when tested with
the damaged portion of the leads out of the water during the test.
The remainder of the test item held the test voltage (1000 AC) during
the complete DBE test.

The abovereports (located in TAB E)
report 58722-2 qualifies all Raychem
Watts Bar Nuclear Plant.

along with the binder test
splices 600 volts and below at
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BINDER NO. WBNE9-SPLC-OOl PLANT WBN UNIT(S) 1 SHEET 4 OF 40
R - R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED . * DATE _

CATION OF RAYCHEM HEAT SHRINK CHECKED /Z DATE v

CABLE SPLICES

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualifie'd Life or
Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES _

COMMENTS/RECOMMENDATIONS The nuclear grade Raychem cable connection

heat shrink splices are environmentally Qualified for 40 years at

90C including a DBA and 100 day nost-accident operation for the
------ aid--n- --a

accident and normal conditions at the Watts Bar Nuclear Plant.

Note: Qualification contingent on resolution of all open items.

PAGFi4
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BINDER NO. WBNEQ-SPLC-001 PLANT WBN UNIT(S) - 1- SHEET L -- OF 40-

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED

CATION OF RAYCHEM HEAT SHRINK CHECKED _ _ DATE i__>/>&
CABLE SPLICES

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are Qualified to the Criteria of 10CFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
01B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFI CATION/ COMMENTS

INDICATE OTIER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 383-1974

PAGFZ-S.
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BINDER NO. WBNEQ-SPLC-0Ol PLANT WBN UNIT(S) I SHEET 6 OF 40
iR R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE R/__R___

CATION OF RAYCHEM HEAT SHRINK CHECKED _ DATE __

CABLE SPLICES

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS This binder qualifies the different con-

fieurations of the Ravchem cable connection heat shrink splices

using WCSF and/or -52 type nuclear grade heat shrink materials.

The test reports used in TAB B for qualification are for the WCSF-N

sleeve confizuration. Additional test reports have been included in

TAB E detailing other configurations that have been tested. All the

Profiles encompass the Watts Bar environmental accident conditions

and all tested samples were aged (heat and radiation) to levels well

above those required for Watts Bar. All anomalies were addressed in

each test report and no failures of the Ravchem materials were noted

in any of the test. All apparent failures were not Raychem failures

but were attributed to excessive heat aging (causing cracks in cable

insulation) of the cable used in the tests.

All cable connections must be made using TVA Standard Construction

Specification G-38 which requires nuclear zrade Raychem heat shrink

be used on all safety-related equipment located in a harsh environ-PAG E

ment that are spliced. This specification details the sizes of heat

TVA 19537 (OE-3-86)
shrink ql ivPQ And breakoutt to iiqp for each iabhl qizp and confiqu-
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BINDER TITLE Environmental COMPUTED HDR DATE 9/22/86
Oualification of Ravchem Heat
Shrink Cable Splices CHECKED NMB DATE 9/22/86 6 _____

ratify This specification is used in conjunction with the installation
insfncftions supplied with the heat shrink material (see TAB H).

This binder covers all nuclear grade Raychem splices 600 volts or
less. No safety-related equipment, located in a harsh environment,
requiring a nuclear-grade Raychem splice is rated more than 600 volts.
The splice loading during the DBE test is less than the 90°C cable
rating per National Electric Code 1990. For the purpose of the
qualification, the additional heat rise resulting from the difference
between these current values is calculated and added to the accident
profiles (see TAB C).

The IR measurements taken during the DBE test of the test specimens
(Raychem splice and connecting cable) were much greater than comparable
readings taken during the qualification testing for TVA Type MS cable
(signal cable) used in instrumentation circuits. The splices are
required to maintain its required performance during all postulated
service conditions. Thus, assurance is provided that the presence of
splices in these cables will not result in degraded signal levels
caused by current leakage resulting from the use of the Raychem splices.

All Raychem splice material and applications covered in this binder are
consistent with Watts Bar applications.

The above information gives-reasonable assurance that the nuclear grade
Raychem heat shrink splices and terminations at Watts Bar Nuclear Plant
are environmentally qualified for 40 years at 900 C and one DBA with 100
days post-accident operation.

PAGE B-7 R3
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BINDER NO. WBNEO-SPLC-OO1

BINDER TITLE Environmental
Qualification of Ravchem Hea
Shrink Cable SDlices

PLANT WBN UNIT(S) 1 SHEET 8 OF 40
R 2 R 3

COMPUTED HDR DATE 9/20/86 CAG &
Lt 8/11/897/<<'W

CHECKED NMB DATE 9/21/86 JFW Adwz
8/15/8972-Z/-f

E.. EOUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical
to the plant equipment which requires qualification.
(Yes/No/HA)? Yes

(1) Equipment Type

Plant Device

Cable Sleeve

(2) Manufacturer Ravchem

'(3) Model Number(s) See Comments

(4) Serial Number(s) NA

(5) Identify Component- None
Unique checksheet
attached:

Qualification
Document

Cable Sleeve

Ravchem

See Comments

NA

Reference

Report 1
Sec. 2.1.1

Report 1
Sec. 2.1.1

NA

NA

JUSTIFICATION/COMMENTS This binder qualifies the complete line
of LOCA-gualified Raychem nuclear grade products consisting of
-52 molding material and/or WCSF sleeves. The following products
are covered: WCSF-N, NPKC (control cable), NPKS (instrumentation
cables): NPKV (V stub connection): NPKP (Dower cable): NMCK
(motor connection): NCBK (cable breakout kit): NESK (end sealing
kit); low voltage molded Darts (end caDs and breakouts): and
TPK I (terminal block renlacement kit)

PAGE B-8 R3
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BINDER NO. WBNEO-SPLC-001 PLANT WBN UNIT(S) 1 & 2 SHEET 9 OF 40
R 2 R

BINDER TITLE Environmental COMPUTED HDR DATE 9/20/8
Oualification of Ravchem Heat ---
Shrink Cable Splices CHECKED NMB DATE 9/21/86 RkW

5"a"F

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualificationIR2
documentation and/or evaluation and reference the source. Is the
interface a requirement for our application (Yes/No)? (Note below.)
If yes, enter requirement in QMDS, if no, provide justification.

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

NA

NA

NA

NA

NA

NA

NA

NA

Plant
Requirement?

(Yes/No)
Reference

Test Report

JUSTIFICATION/COMMENTS 1) Raychem
desizned to Drovide an environmnentalL

nuclear zrade snlices are
seal to smooth non-wnvern

surfaces includin. polvolefin. most synthetic cable Jackets and
to manv metals (TAB H Product Features). The mntlifint-ion
status of-the-R~aychem snlice is conditional unon the caabilitv
of the substrate mt i maintaining Phsical interity
under the same conditions under which the Ravehem materials
are qualified. All safety related cables at WBN are qualified
and are expected to maintain their physical integrity under
the normal'and DBE conditions at WBN (Ref. all cable guali-
fication binders).

PAGE B-9 R2
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BINDER NO. WBNEQ-SPLC-OO1 PLANT WBN UNIT(S) 1 SHEET 10] OF 40
R .. R _

BINDER TITLE. ENVIRONMENTAL QUALIFI- COMPUTED ( DATE, T/ZV

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE '
CABLE SPLICES

INSTALLATION INTERFACES (Continued)

JUSTIFICATION/COMMENTS (1)

The test renorts included in this binder do not include all sizes of

1Maycaem SVIiLueb UbcQ U6. "DO~ UL a.LJ. ~4I.. IA.LCLI.

which the splices must seal. As stated above, the Raychem will seal most

cable material. Also during qualification testing of safety related cables

used at WBN. Ravchem splices were required to connect the cable being tested

to the test leads. These splices used during qualification of the cable

show that the cable sizes and material types at WBN are compatable with and

provide a-qualified seal on the cable installations at WBN.

2) Snlicp installation is to be done in accordance with the latest revi-

qinn of TVA standard Drawinas (SD)-E12.5.6. E12.5.7-1. E12.5.7-2. and

E12.5.8 and Raychem installation instructions taking into account the

two-inch minimum seal length after shrinking for in-containment

annl icat ions - The rpst spt-un utilized Ravchem's installation

instructions which also reauire a two-inch minimum seal length{$ee

TAR H for vendor installation/insoection guides and TAB G installation

PAGERJ/

TVA
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( > { BINDER NO.WBNEQ-SPLC.OOl PLANT WBN UNIT(S) l SHEET 11 -O1BINDER TITLE ENVIRNMMTA 

------ 
COMPHEDT 

11T O

_ _ _MPUPTED 
- ~ AT

CATION OF RAY CHEMCHETHRD 
A CECE

CHECKE-- -D-DA E -

G. TEST SEUEZNCE

(1) Test Sequence: Was the test sequence-established 
to simulate the

accident environent in accordance with IEEE-32
3 (74), paragraph 6.3.2.

(yes/nO/NAp)? (note below)

Yes/No/NA 
Reference(a) Equipment inspected for damage Comments 

See Comments(b ) B as eIi ne pe rf ormanc eYemeasurements taken 
Yes 

58722-2 Sec. 3.2(c) Equipment aged:

Thermal 

YesRadiation 

Yes -
58722-2. Sec. 3.3.2Wea r 

(2) NA*
(d) Vibration/seismic 

testingconducted 
(2) NA* 

-(e) Design basis event (DBE)exposure 
Yes 

58722-2 Sec 3 4(f) Post-j~ p exposureYes 
(Total58 2 - .S c34

(f) Pot-BEexosreOf 
3 0 d ays) 58722-2 Sec. 3 3 4(g) Final inspection anddisassembly 
Yes 

58722-2. S e c. 4.3(2) Was the same piece of equipment used throughout the test sequence
described in item (1 above (yes/no/NA)? Yes(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes(Reference 58722-2 Apendix B ).

JUSTIFICATION/COMMNTS 
The report did not describe-tes t sPecimeninsDection h how e ver Ravc hem has conducted many test 

ndowrams a n d we
have-no reason to belie ve that insPection was not done.( 192) 

See TAB Section P.

TV\A 19537 (OE-3-86) 
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BINDER NO.WBNEQ-SPLC-oO1 PLANT WBN UNIT(S) 1 SHEET 12 OF 40
. BINDER TITLE NVIR0NMENTAT QUnTAT I- COMPUTED 

R DATE F -RCATION OF RAYCHEM HEAT SHRINK CHECKED DATECABLE SPLICES

R. AGING

(1) Was aging considered in the qualification program(Yes/no/NA)? Yes (Reference 58722-2. Sec. 3.3).
JUSTIFICATION/CO1MENTs 

-

(2) Were the following effects considered in the aging program:

A-ing Effect Yes/No/NA Reference
58722-2,Thermal aging 

Yes Sec. 3.3.1
58722-2,Radiation exposure 

Yes -
Vibration (non-seismic) aging No* -
Operational (electrical/mechanical/process) 

Yes*stress aging

JUSTIFICATION/COMMNTS See TAB B. Section P.

(3) Were all known synergistic effects which are believed to have asignificant effect on equipment performance considered in the agingprogram (yes/no/NA)? Yes (Reference None

JUSTIFICATION/COMMENTS See TAB B. Section P.

(4) Thermal Aging:

(a) Was- thermal aging considered in the qualification program(yes/no/NA)? Yes (Reference 58722-2. Sec. 3.1).
JUSTIFICATION/ COMMENTS -_ -_- _ -_-

PAGE&Z
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H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation identified
in the qualification program (yes/no/NA)? Yes
(Reference: IEEE 383-1974 & Ravchem ReDorts EDR 5046 and EDR 5040).

JUSTIFICATION/COMMENTS All insulation materials are considered

suscentible to aging dearadation-.

(c) Was the basis for thermal aging identified in the qualification program
(yes/no/NA)? Yes (Reference 58722-2. Section 3.3.1)

JUSTIFICATION/COMMENTS Analysis of heat aginp data found in

Ravchem Reoorts EDR 5046 and EDR 5040 (see TAB D).

(d) Was the aging acceleration rate justified and the parameters of time and
temperature identified in the qualification program (yes/no/NA)? Yes
(Reference 58722-2. Section 3.3.1)

Parameter Plant Maximum Normal Test Equivalent

Temperature 90gC 1500 C 900C R3
Time 40 years 916.75 HRs >40 years

JUSTIFICATION/COMMENTS For analysis see Ravchem Resorts

EDR 5046 (TAB D) and EDR 5040 (TAB D). Also see TAB C.

(e) Was the Arrhenius methodology used for accelerated aging (Yes/no/NA)? -
(Reference 58722-2, Section 3.3.1)

JUSTIFICATION/COMMENTS Also see Raychem Reports EDR 5046 and 5040.

(f) If activation energies were used for determining accelerated aging
parameters, are they properly referenced to the source of the technical
date (Yes/no/NA)? No Reference NA.

JUSTIFICATION/COMMENTS See H 4

Yes
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BINDER TITLE Environmental COMPUTED HDR DATE 9/20/86LVi.
Qualification of Raychem Heat. 4W e4

Shrink Cable Splices CHECKED NMB DATE 9/20/86iz->-Yt

H. AGING (Continued)

(g) If a regression line was used for determining accelerated
aging parameters, are test points or failure modes
identified on the line (Yes/No/NA)? Yes
(Reference: See below

JUSTIFICATION/COMMENTS Rvchem Reports EDR 5046 and EDR
5040. A failure mode of retaining 30% of initial
elongation was used. since this resulted in the lowest
activation energy and is considered the most conservative
case.

(h) Was the equipment operated during the thermal aging
(Yes/No/NA)? No (Reference: NA

JUSTIFICATION/COMMENTS Thermal aging calculation based on

90'C maximum conductor temperature.

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program .(Yes/No/NA)? Yes (Reference: 58722-2.

Section 3.3.2

JUSTIFICATION/COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? No
(Reference: NA

JUSTIFICATION/COMMENTS Splices were subjected to a total

8
dose of 2.2 x 10 rads and passed all functional tests.

This dose exceeds the worst case dose at WBN. (See page IR1

B-35).

(c) Was the basis for radiation aging exposure identified in
the qualification program (Yes/No/NA)? Yes
(Reference: 58722-2. Section 3.3.2

JUSTIFICATION/COMMENTS Aging and accident dose dQona.t
the same time at 5.7E+5 rads/hour for 386 hours yielding
TID of 2.2E+8 rads.



-

12/6/SR 7-Z�--7O

H.. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference: 58722-2.

Section 3.2.2 and Table I )

Plant normal ambient radiation
dose (rd)

Test exposure dose (rd)

Test exposure dose rate (rdlhr)

Test exposure source type-
(e.g., Co-60 gamma)

8
rlxO (See Section f)

2.2E+8 (accident included)

- -.7E+5

Co-60 gamma

JUSTIFICATION/COMMENTS Radiation dose and rate are

acceptable in accordance with IEEE 383-1974.

(6) Vibration (nonseismic) Aging:

(a) Were the effects of nonseismic vibration induced during
normal and abnormal operation addressed in the
qualification program* NA (Reference: NA

JUSTIFICATION/COMMENTS Seismic concerns are not aDDli-

cable to cable splicing systems which have inherently

high damping and for which vibration is not a principal

failure mode.

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? NA
(Reference:

JUSTIFICATION/COMMENTS

* Qualification program refers to the test report and any supple-
mental documentation including TVA analyses in TAB C of the
binder.

PAGE B-15 R3

WBEP-0022Q

1j3

BINDER NO.WBNEO-SPLC-OO1 PLANT WBN UNIT(S I SL SETx dOF
R~l R~

BINDER TITLE Environmental COMPUTED HDR DATE 9/20/86 CAG -
Oualification of Raychem Heat 12/5/88 £'4"°

Shrink Cable Solices CHECKED NMB DATE 9/21/86. 6 WCGQ -

I



BINDER NO.WBNEQ-SPLC-OOl PLANT WBN UNIT(S) 1 SHEET 16 OF 40

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE 7/ R _&_ R

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE _

CABLE SPLICES

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced-during normal and abnormal operation
addressed-in the qualification program (yes/no/NA)? Yes
(Reference -

JUSTIFICATION/COMNENTS See TAB B. Section P.

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference

JUSTIFICATION/COMMENTS See TAB B. Section P.

(8) Was the qualified life of the equipment and its basis def ined in the
qualification program (yes/no/NA)? Yes
(Reference 58722-2. Sec. 3.3.1).

Qualified life (Document in QMDS) 40 years at 90'C

JUSTIFICATION/COMMENTS Also see Raychem Reports EDR 5046 and EDR

5040. See TAB C for qualified life calculation.

PAGELe -6
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BINDER NO.WBNEQ-SPLC-001 PLANT WBN UNIT(S) I SHEET L7 OF 40
R I R_

BINDER TITLE Environmental COMPUTED HDR DATE 9C2O D/6
Qualification of Raychem Heat '
Shrink Cable Splices CHECKED NMB DATE 9/21I86V'k ___

/H-ay

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? NA
(Reference:

)

|R1

JUSTIFICATION/COMMENTS -See TAB C for aging equivalent.

alA o ikR
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I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation Degradation and Aging (Use Section C of Binder for Detailed
Materials Analysis)

Radiation Activation
Material/ProvertY/Function Threshold Reference Enerav Reference

EDR 5040
a. Raychem-52 Molding Material 1.30 and TAB C |R3

EDR 5046
b. Raychem WCSF-N Sleeving NA NA 1.33 and TAB C

C.

d.

JUSTIFICATION/COMMENTS The insulation material (polyolefin) and sealant are
considered susceptible to thermal and radiation degradation. The test was
done in accordance with IEEE 383-1974 and IEEE 323-1974 and the test values
exceeded those values expected during a DBE. The test program included
tests on all materials used in the splices; therefore, no material analysis
is required.
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BINDER NO. WBNEO-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 19 OF 40

BINDER TITLE Environmental COMPUTED HDR DATE 92-/20/8 6
Qualification of Raychem Heat 7/9A
Shrink Cable Splices CHECKED NMB DATE 9/21/86 __

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1.) Acceptance Criteria4 Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure
if not met (yes/no/NA)? Yes (Reference 58722-2, Section 1.0)

Identify Acceptance Criteria: IEEE 383-1974 criteria -
FunctionContinuously during test then pass high-voltage withstand test
after conclusion of DBE simulation.

(2.) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference: See page 18.1.)

Identify baseline and functional testing: Immersed in water for 16
hours then IR measurements at 500 VDC and voltage withstand test with
3600 VAC hi-pot while still immersed in water.

JUSTIFICATION/COMMENTS

(3.) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference 58722-2. Section 3.4).90Aet5,,p#

JUSTIFICATION/COMMENTS ,qOA

PAGE B-19 R3
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BINDER NO. WBNEQ-SPLC-001 PLANT WBN UNIT(S) L SHEET2Q0OF_40

BINDER TITLE Environmental COMPUTED HDR DATE 9/20/86i
Qualification of Ravchem Heat
Shrink Cable Splices CHECKED NMB DATE 9/21L/86 jz- ___

J. EQUIPMZN_ ELETRICAL CHARACTRISTICS2 N.ESSARY TO ENSURE THE l
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONSIRi

1) Functional Test Baseline (Ref. 58722-2 Section 3.1 and 3.2)

- Immersed in water for 16 hours

- Insulation resistance in water

at 500 VDC

- 3600 VAC voltage withstand test

in water

2) Post Thermal and Radiation - Same as above (1)
Aging (Ref. 58722-2 Section 3.3.3)

3) DBE Exposure (Ref. 58722-2 Section 3.4; Fig. 4 and Table 3)

- Energized at 1000 volts AC at

90 amps (nominal)

4) Post DBE (Ref. 58722-2 Section 4.3)

- Same as above (1)

PAI f-5-z jZ01 g- I



BINDER NO. WBNEQ-SPLC-OO1 PLANT WBN UNIT(S) 1 SHEET 21 OF_40

BINDER TITLE EnvirQnmental COMPUTED HDR DATE 9/22/8
Qualification of Raychem Heat
Shrink Cable Splices CHECKED NMB DATE 9/22/86 '2C _

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:

58722-2 sec 3.4

JUSTIFICATION/COMMENTS Baseline testing consisted of insu-

lation resistance at 500V DC voltage withstand at 3600 volts

AC. The connection splices are qualified to the relevant

industry standards and IEEE-383-1974.

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

Voltage 480V

Load NA

Frequence NA

Accuracy NA

Other(s) Rl

JUSTIFICATION/COMMENTS

PAGESi-i, K-l



BINDER NO. WBNEO-SPLC-OO1 PLANT WBN UNIT(S) 1 SHEET 22 OF 40
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J. EQ1IPMENT-ELECTRICAL CHARACTERISTICS NECESSARY TO
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(b) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Specific Accident Conditions

MFG STD (600 volts or less)

See Comments

NA

NA

Reference
See
comments
See
comments

NA

NA

JUSTIFICATION/COMMENTS The splice loading during

the DBE test is less than 900C cable ratina per National

Electric Code 1990. For the purpose of the qualification,

additional heat rise resulting from the difference between

these current values is calculated and added to the accident

Drofiles (see TAB C).

Parameter Demonstrated Conditions Reference
58722-2

Voltage 1000 VAC See, 3.4
58722-2

Load 90 amps Sec, 3.4

Frequency NA NA

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS
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(3) Process Interfaces: None.

BINDER NO. WBNEO-SPLC-O01 PLANT WBN UNIT(S_ 1 SHEET 23 OF 40
R 1 R 3BINDER TITLE Environmental COMPUTED HDR DATE 9/20/86 CAGQualification of Raychem Heat 

12/1/88 &Shrink Cable SDlices CHECKED - NME DATE 9/21/86 WCG j j

K. REQUIRED OPERATING ENVIRONMENT1

Reference Environmental Drawing No. Worst case 47E235-42
and 47E235-76

(1) Normal Max. (2) Abnormal Max

(a) Temperature (OF) 130 (a) Temperature (IF) 140

(b) Pressure (psig) 0 3 (b)- Pressure (psig) 0.3

(c) Humidity (X) 80 (c) Humidity (x) 100

(d) Radiation (rd) 1.0 x 108 (d) Radiation (rd) NA JR3

WBEP-oO22Q

(4) State anticipated occurrence frequency and duration of abnormal- conditions: Abnormal service conditions duration is less than

eight hours Der occurrence and total time is less than 1

percent of plant life.

(5) Accident (worst case for any combination of specified accidentparameter including peak, duration, and profile):

(a) Temperature (OF) 327* Accident tvni T.fr/1TrT

(b) Pressure (psig) 11.2 Accident type LOCA/HELB

(c) Humidity (%)100 Accident type LOCA/HELB
4 x 107gamma

(d) Radiation (rd) 4.7 x l10Obeta Accident type LOCA/HELB

(e) Spray Type Yes (See L(2)) Accident type LOCA/HELB

* See TAB B, Section P for discussion on temperature for theMSLB in the steam valve rooms.
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BINDER NO.WBNEQ-SPLC-001 PLANT WBN UNIT(S) I SHEET 24 OF-4Q
R R_

BINDER TITLE Envirnental COMPUTED HDR DATE 9120186/ ___

Qualification of Raychem Heat 4'
Shrink Cable Splices CHECKED NMB DATE 9/21/86 '-~ ___

K. REOUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): Refer to Watts Bar Environmental Data Drawing

Series 47E235 and discussions in TAB B on Radiation and

Temperature.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? No (Reference: NA

(7) Subject to submergence (Yes/No/NA)?- Yes-- (Reference: See

TAB B. Discussion page

Identify initiation time and duration of submergence: NA

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: GENNAL3-002 & 47E235-42

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify: Splices

are located in junction boxes which are conservatively assumed

to be fabricated of 16 ga sheet steel which provides a beta

reduction factor of 9.98E-2. Therefore. the maximum beta dose

the splices will be exposed to is 4.7E + 07 rads

(4.7E+8 x 9.98E-2).

(9) Special environmental calculations (temp., rad., etc.)

Rl

RIMS No.

VPAGEU bet-A- IR-IDA~r- Z-

Type



L.. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Specified

Operating Time (days)

Temperature (OF)

Pressure

*373***

25.6 Psia

Relative Humidity (%)

*Chemical Spray

**Radiation (rd)

Submergence

1.4 2 10 8 gamma
4.7 x 108beta

No

Demonstrated

31.3 days
(See TAB C)

442

132 Dsig

100

IEEE 323-1974
(See L(2) for
Justification

2.2E+8
gamma

No

Reference
58722-2,
Sec. 4.2
(c). Fig. 6
58722-2,
Fix.-6.- (D10)
58722-2,
Fix.6. (D10)
58722-2,
Sec. 5.0

58722-2,
Sec. 3.4
58722-2,
Table 1,
p 17
TAB B, Sec. P,
"Submerzence"

*Inzcludes spray concentration, flowrate, density, duration, and pH.
**Enter 40-year integrated normal dose plus integrated accident dose and

specify type. See discussion TAB B, Section P "Radiation."
***327@F + 46*F heat rise = 373OF

(2) Comparison of worst-case profiles and margin assessment:

Parameter

Temperature

Pressure

Relative Humidity

Chemical Spray

Submergence

Test Profile
Envelopes Specified

(Yes/No/NA)
(Reference
discussion

Yes in Sect. P.)

Yes

Yes (saturated steam)

Yes (see below)

NA

Reference
58722-2,
Fig. 6,
(P 10)
58722-2,
Fig. 6,
(D 10)
58722-2,
Sec. 5.0
58722-2,
Sec. 3.4
TAB B, Sec. P,
"Submergence"

JUSTIFICATION/COMMENTS - All cables in containment at WBN are enclosed
in conduit; therefore, the splices are not subject to direct
impingement of chemical spray. Test chemical spray encompasses
requirements for WBN composition. (See TAB B Discussion.)
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BINDER NO.WBNEQ-SPLC-OOl PLANT WBN UNIT(S) 1 SHEET 26 OF 40
/ ~R - R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED ; DATE 7A Z-

CATION OF RAYCHEM HEAT SHRINK CHECKED 1 DATE '
CABLE SPLICES

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS (Continued)

(3) Were margins applied to the test parameters or otherwise addressed in
the test program to assure that normal variation and uncertainties are
accounted for? (Note margin applied, yes/no/NA)

Margin
Suggested Margins per IEEE-323(74) Applied Yes/No/NA

Temperature: +15 degrees F 150F Yes

Pressure: +10% but no more than 10 psig 10% Yes

Radiation: +10% of accident dose 10% Yes

Time: +10% (or 1 hour + operating time 10% Yes*
per NUREG-0588) (equivalent)

Voltage: +10% of rated value 10% Yes

Frequency: +5% of rated value NA NA

Environmental Transient: the initial
transient and the peak temperature
applied twice

2
Transients

Vibration: +10% added to acceleration NA NA

JUSTIFICATION/COMMENTS: Note: Marzins noted are the difference

between the required WBN values and the values of the test.

*Refer to TAB C for operating time evaluation.

PAGE 3 *2/
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-- BINDER NO.WBNEQ-SPLC!O01 PLANT WBN- UNIT(S) 1 SHEET 2- OF 40

U BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED. d DATE R/_

CATION OF RAYCHEM HEAT SHRINK CHECKED _ DATE v
CABLE SPLICES

M. OPERABILITY TEST RESULTS

(1) Identify-the safety function(s) of this equipment:
(Reference None).

JUSTIFICATION/COMIIENTS To maintain mechanical and electrical

integrity and insulation characteristics during and following a

DBE to allow the cable to which the splice is attached to maintain

its required performance during all postulated service conditions.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference 58722-2. Section 5.0).

-iJUSTIFICATION/COMMENTS Ten of twelve test assemblies maintained

rated current and voltage during test. All sleeves passed voltage

withstand test and had hi h IR measurements. (See TAB B. Section P).

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? _Yes
(Reference 58722-2. Section 5.0).

JUSTIFICATION/COMMENTS See M(2) above.

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? No (Reference NA).

JUSTIFICATION/COMMENTS Time required is 100 days. Test included

31.3-day LOCA test only (See TAB C).

PAGF- - 7
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BINDER NO.WBNEQ-SPLC-OOl PLANT WBN UNIT(S) 1 SHEET 28 OF 40

BINDER TITLE.ENVIRONMENTAL QUALIFI- COMPUTED X DATE _ _ -_

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE '
CABLE SPLICES

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Yes
(Reference 58722-2. Section 5.0).

JUSTIFICATION/COMMENTS See TAB B. Discussion.
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BINDER NO.WBNEQ-SFLC-OOl PLANT WBN UNIT(S) 1 SHEET 29 OF 40
R R -

BINDER TITLE ENVIRONMENTAL QUALIFI-

CATION OF RAYCHEM HEAT SHRINK
CABLE SPLICES

COMPUTED DATE E/Z:rL

CHECKED iL DATE __w___ __

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which- are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATMN/COMIIENTS See TAB G. There were no surveillance or

however, TVA does have a maintenance and surveillance program at the

plant.
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WBBINDER NO NEQ-SPLC-OO1 PLANT WBN UNIT(S) 1 SHEET 30 OF 40
R -_ R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE. ____d___

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE ______ __

r A1Tr V C T TIVQ

SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately-
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
* equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

0.

I PAGE f3)
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Yes/No/NA

Yes

None taken

Yes

NA
(type test)

NA
(type test)

NA
(type test)

NA
(Type test)

Yes

Yes

NA

Yes

NA (agina)

Yes



BINDER NO.WBNEQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 31 OF 40
R - R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE ______ ____

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE ______

CABLE SPLICES

O. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while tunder the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

PAGE /-3 /
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BINDER NO.WBNEQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 32 OF 40
R - R -- R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE __Z_ _ _ _

CATION OF RAYCHEM HEAT SHRINK CHECKED D DATE v
CABLE SPLICES

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance
criteria for equipment performed?

(b) Was an initial base line test done to establish
required performance characteristics?

(c) Has the test/analysis demonstrated that performance
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time at least
1 hour?

(b) If exception to the 1-hour minimum operating time
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identified?

P. DISCUSSION

See continuation Paze.

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

Yes

Yes
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P. DISCUSSION (Continued)

A. Radiation

In their worst-case installed environment (inside containment), the
total radiation exposure is 14 x 107 rads gamma (including 40-year
dose of 1 x 108 rads) and a beta dose of 4.7 x 108 rads. The
cables are routed in either rigid steel conduit or American Boa
flexible conduit and are terminated in 16-gauge (minimum) sheet steel
enclosures. The rigid steel conduit effectively blocks beta radiation
completely. Per calculation GENAPS3-023 RO, all radiosensitive
material contained in an enclosure formed of 26 gauge or thicker
iron will receive a beta dose of no more than one percent of the
free-field beta dose. Per calculation is WBNTSR-015, the minimum
wall thickness of the American Boa Supra flex conduit is 5.9 mils.
This type of conduit is made up of corrugated steel sections that
are welded together. The sections are overlapped so that the
outermost layers of the conduit are double thickness (11.8 mils).
From Figure 1 of WBNTSR-015, it can be seen that the axial distance
of each convex or concave section is so small (0.0492") that a
typical 6" long flexible conduit (minimum length of Raychem WCSF
sleeve is 6") is covered by approximately 50 convex portions (11.8
mils thick) and 50 concave portions (5.9 mils thick) along the
length of the conduit. Therefore, it is reasonable to de *,ine the
beta reduction afforded by this conduit based on the averagzee/f
thickness of these two portions. For an average thickness of
8.8 mils (5.9 mils + 11.8 mils /2 = 8.8 mils), the corresponding
beta dose reduction factor is 14 (See Figure 1 of GENAPS3-023).
To conservatively calculate beta radiation transmitted through
American Boa flexible conduit, only 70 percent of this factor is
utilized. Applying a fraction of 0.102 (1/9.8) to the beta dose of
4.7 x 108 yields a dose of 4.8 x 107. This dose added to the
total gamma yields a worst case total 100 day radiation dose to the
conductor insulation of 1.88 x 108 rads.

The worst-case radiation dose for inside containment installation is
shown below:

40-year normal gamma dose = 1.0 x 108 rads (reference TVA JR3
drawing 47E235-42)

Accident gamma dose = 4.0 x 107 rads (reference TVA
drawing 47E235-42)

Accident beta dose = 4.8 x 107 rads (see above) 1R3
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P. DISCUSSION (Cbntinued)

The 40-year dose plus accident dose with margin is calculated as:

40-year normal gamma dose
Accident gamma dose
Accident beta dose
10-percent accident margin

= 10.0 x 107 rads
= 4.0 x 107 rads
= 4.8 x 107 rads
= 8.8 x 106 rads

1.968 z 108 rads =

.1 R3

|R3

I R3Total worst-case
dose for a 40-year
qualified life
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BINDER TITLE Environmental COMPUTED HDR DATE
Qualification of Raychem Heat
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P. DISCUSSION (Continued,)

B. Submergence JR1

The only safety related cables which have cable splices that are

subjected to submergence are connected to the following-evices:

1-FSV-62-72 l-FSV-1-147
1-FSV-62-73 1-FSV-3-185
1-FSV-62-74 1-FSV-3-186
1-FSV-62-76 1-FSV-3-187
1-FSV-37-7
1-FSV-87-8

The required operating time for the above devices is one hour or

less. The cables become de-energized and failure of the splice

after this time would not be a safety concern (see EQ Binders

WBNEQ-SOL-006 and WBNEQ-SOL-003 for operating time justification).

No splices are required for submergence longer than the-l hour

given above.

therefore not exposed to the direct chemical spray solution. When

the conduit or junction box becomes submerged, the solution may

submerge the splice. The splices were subjected to the direct

chemical spray at a much higher pressure and temperature (than

plant accident conditions) for 31.3 days. Also the splices were

subjected to a 16 hour water bath Drior to the performance of each

functional test cycle. The 31.3 day exposure to direct chemical

spray and the 42 hour water bath (3 at 16 hours) ensure that the

splices will ot fail during the required 1 hour of submergence.

PAGE -- I
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P. DISCUSSION (Continued)

C. Temnerature

The maximum accident temperature the splices will be subjected to is
453°F (MSLB in steam valve rooms, see QIR NUMWBN90032,
(B26 900226 251), but per QIR MNMWBN90057 (B26 900515 250), Raychem
splices are only exposed to a peak accident ambient of 3490 F. This
peak temperature is enveloped by the peak temperature of the test
profile with a margin of 93°F (see TAB B, Sect. L.l )). In addition,
the duration of the MSLB is short, i.e., the temperature reaches the
peak of 3490F in about 580 seconds and then drops rapidly to 140OF in
40 seconds, while the accident temperature inside containment remains
above 1500F for approximately 147,000 seconds after attaining a peak
of 324.20F (see WBN Generic Curve #4, B44 900222 803). Since the
splices have been demonstrated to be qualified for use inside
containment, they are qualified for the MSLB.
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| BIRDER NO. 

RNEO-TB-0Ol 
LANT WT 

R5

ER TITLE GEMERAL ELECTRIC COMPUTED 
3/79 DATE 71/

6  JOE X

,MTERINAL BLOCKS 
GEECRD 

ETD DATE 27/18/8 6  W C 
\

T-p -A H C E ___-__ ___ 

3/21/90

DISCUSSION 
FOR TAB A

1. This binder addresses 
the qualification 

of General Electric 
R5

| CR151B terminal 
blocks which have 

been installed 
in category A/B

Class lE harsh environment 
junction boxes 

at WB1. Field verification

for the terminal 
blocks is provided 

in TAB F. The qualification

on any General Electric 
terminal blocks supplied 

by a manufacturer

with his equipment 
package is addressed 

in the binder(s) 
for that

equipment.

2. Since the terminal 
blocks are in many safety-related 

circuits, some n Rt

of which are required 
to operate for 100 

days following an 
accident,

the category and 
operating times 

for all terminal 
blocks are

designated as 
"a" and "100 days", 

respectively, 
for all accidents.

3. The terminal block 
EQIS and umit device identification 

nos. are 1R5

synonymous with the 
junction box EQIS 

and unit device identification

nos. except for the component 
function code (TBLK). 

There are

multiple terminal 
blocks in some 

junction boxes; 
however, each

individual terminal 
block within a 

junction box is 
not identified.
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BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 1 OF 45PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------- LOCATION--------
EQIS NUMBER UNIT DEVICE ID NO. AZMITH ELEV(1) R/RAD CAT

DESCRIPTION MODEL NUMBER CONTRACT (2)
SAFETY FUNCTION

WBN-1-TBLK-276-L182A
TERMINAL BLOCK

WBN-l-TBLK-276-L182B
TERMINAL BLOCK

WBN-1-TBLK-276-L183A
TERMINAL BLOCK

WBN-1-TBLK-276-L183B
TERMINAL BLOCK

WBN-1-TBLK-276-L183C
TERMINAL BLOCK

-D 1-TBLK-276-Ll82A -D 183
CR151B

-D 1-TBLK-276-L182B -D 181
CRI51B

-E 1-TBLK-276-L183A -E 005
CR151B

-E 1-TBLK-276-L183B -E 002
CR151B

-B I-TBLK-276-L183C -B
CR151B

359

721' 6"
VARIOUS

721' 6"
VARIOUS

721! 6"
VARIOUS

721' 6"
VARIOUS

721' 6"
VARIOUS

FN2

FN2

FN1

FNI

FN1

A 100D

A 100D

A 100D

A 100D

A 100D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R-- R_- R_-

PREPARER/DATE JI 1 G12,/Z6/

lPAGEO-/ IV CHECKED/DATE ae 2LD. 7/ 96/6'4

OPER TIME EVENT
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PRINT DATES 10/10/90
BINDER NO. i
MANUFACTURER
PAGE 2 OF

WBNEQ-TB -001
a GENERAL ELECTRIC
-45

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITHL ELEV(1) RM/RAD

MODEL NUMBER CONTRACT (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-276-L196
TERMINAL BLOCK

WBN-1-TBLK-276-L197
TERMINAL BLOCK

WBN-1-TBLK-276-L216
TERMINAL BLOCK

WBN-1-TBLK-276--L217
TERMINAL BLOCK

WBN-1-TBLK-292-0004
TERMINAL BLOCK

-D 1-TBLK-276-L196
CR151B

-D

-E I-TBLK-276-L197
CR151B

-A 1-TBLK-276-L216

-A 1-TBLK-276-L217

-A l-TBLK-292-0004

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

737'
VARIOUS

737'
VARIOUS

-A
CR151B

-A
CR1 51 B

-A
CRI51B

A06

A06

A06

A05

AO1

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

IjPAGE v- R5

PREPARER/DATE JC L-I

CHECKED/DATE EAC-rL .

R 5s R_ R

4 -3°9i
zlfk/0er

(

!



PRINT DATE, 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 3 OF 45

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD CAT

MODEL NUMBER CONTRACT (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-2-TBLK-292-0006
TERMINAL BLOCK

WBN-O-TBLK-292-0228
TERMINAL BLOCK

WBN-0-TBLK-292-0229
TERMINAL BLOCK

WBN-1-TBLK-292-0358
TERMINAL BLOCK

PB N-1-TBLK-292-0359
TERMINAL BLOCK

-B 2-TBLK-292-0006

-A O-TBLK-292-0228

-B 0-TBLK-292-0229

-B 1-TBLK-292-0358

-B 1-TBLK-292-0359

-B
CR151B

-A
CR151B

-B
CR151B

-B
CR151B

CR151B
-B

737'
VARIOUS

729'
VARIOUS

729'
VARIOUS

692'
VARIOUS

692'
VARIOUS

AO1

A06

A06

A12

A13

A 100D

A 100D

A 100D

A 100D

A 100D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

PREPARER/DATE_____

CHECKED/DATE e 7fD
.5 --

R A-3 R

-qA. .- -

A -3D ID

R

IPAGE li- H r



(
PRINT DATES 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. g W NEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 4 OF 45

UNIT DEVICE IDEQIS NUMBERns1-T--Tn
jjcaumi1r i luN

---------LOCATION--------
NO'. AZMITH ELEV(l) RM/RAD CAT
MODEL NUMBER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-0530
TERMINAL BLOCK

WBN-1-TBLK-292-0540
TERMINAL BLOCK

WBN-1-TBLK-292-0567
TERMINAL BLOCK

WBN-1-TBLK-292-0569
TERMINAL BLOCK

WBN-1-TBLK-292-0593
TERMINAL BLOCK

-B 1-TBLK-292-0530 -B
CRi51B

-A 1-TBLK-292-0540 -A
CR151B

729'
VARIOUS

729'
VARIOUS

676'
VARIOUS

676'
VARIOUS

-A 1-TBLK-292-0567 -A
CRI51B

-B 1-TBLK-292-0569

-A 1-TBLK-292-0593

-B
CR151B

CR151B
-A 737.

VARIOUS

A01

AO1

A16

A16

A05

A 100D

A 100D

A 100D

A 100D

A 100D

ALL, DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R-

PREPARER/DATE >J-Z A

CHECKED/DATE I4 7rP-

7/46
7/z6 /t

l.5
/a-30-90

..



C'i
PRINT DATES 10/10/90

BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 5 OF 45

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER UNIT DEVICE ID
DE5cil~ UN

--------LOCATION--------
N .. AZMITH ELEV(1) RM/RAD
MODEL NUMBER CONTRACT

CAT
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-0748
TERMINAL BLOCK

WBN-1-TBLK-292-0772
TERMINAL BLOCK

WBN-1-TBLK-292-0773
TERMINAL BLOCK

WBN-1-TBLK-292-0846
TERMINAL BLOCK

WBN-1-TBLK-292-0847
TERMINAL BLOCK

-B 1-TBLK-292-0748
CR151B

-B 713'
VARIOUS

676'
VARIOUS

-B 1-TBLK-292-0772 -B
CR151B

-A 1-TBLK-292-0773

-B 1-TBLK-292-0846

-A 1-TBLK-292-0847

-A
'Rl5lB

-B
CR151B

CR151B

676'
VARIOUS

6928
VARIOUS

692'
VARIOUS

-A

A28

A16

A16

A06

A06

A lOOD

A 100D

A lOOD

A 100D

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R 5- R_ R

PREPARER/DATE__ _-__

CHECKED/DATE e. d. D.

_ _ _ 2 R



PRINT DATEi 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 6 OF 45

FETS NUMBER UNIT DEVICE ID
--------LOCATION--------

No. AZMITH ELEVI1) RM/RAD CAT
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-TBLK-292-1005
TERMINAL BLOCK

WBN-1-TBLK-292-1006
TERMINAL BLOCK

WBN-2-TBLK-292-1008
TERMINAL BLOCK

WDN-0-TBLK-292-1163
TERMINAL BLOCK

WBN-0-TBLK-292-1164
TERMINAL BLOCK

-A 1-TBLK-292-1005 -A
CR151B

-B 1-TBLK-292-1006

-B 2-TBLK-292-1008

-B 0-TBLK-292-1163

-A 0-TBLK-292-1164

-B
'R151B

CR151B

-B
~R151B

737'
VARIOUS

737'
VARIOUS

737.
VARIOUS

757'
VARIOUS

757 '
VARIOUS

-A
CR151B

A05

A05

A09

A16

A16

A 100D

A 100D

A 100D

A lO0D

A 100D

ALL DISTRIBUTE POWER

A

ALL DISTRIBUTE POWER

ALL, DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R-

JPAGE 4- 7'

PREPARER/DATE J.rl.

CHECKED/DATE rZ).

71/I6
7/z1/gc

n-sf-wV V I Ai i;

R 6'

.ei /

/432



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER s GENERAL ELECTRIC
PAGE 7 OF 45

EQIS NUMBER UNIT DEVICE ID
DESCRIPTION

-------- LOCATION--------
NO, AZMITH ,ELEV(1) RM/RAD CAT
MODEL NUMBER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-1189
TERMINAL BLOCK

WBN-1-TBLK-292-1190
TERMINAL BLOCK

WBN-1-TBLK-292-1195
TERMINAL BLOCK

WBN-1-TBLK-292-1196
TERMINAL BLOCK

WBN-1-TBLK-292-1235
TERMINAL BLOCK

-A 1-TBLK-292-1189

-B 1-TBLK-292-1190

-A 1-TBLK-292-1195

-B 1-TBLK-292-1196

-A
CR151B

-B
CRl51B

-A
CR151B

CR151B

-A 1-TBLK-292-1235
CR151B

-B

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

713'
VARIOUS

-A

A09

A10

A13

A12

A13

A lOOD

A 100D

A 100D

A lOOD

A 10D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

PREPARER/DATE ____-

CHECKED/DATE 5,L2 ±

7/Z6/ )(t

.7/z6/i6

R 6

-34-lb

R_ R__

PAGE - ? e5

195



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. a WBNEQ-TB -001
MANUFACTURER a GENERAL ELECTRIC
PAGE 8 OF 45

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITL EVLEiVIL RM/RAD

,MODEL NUMBER CONTRACT
SAFETY FUNCTION

(2)

WBN-1-TBLK-292-1246
TERMINAL BLOCK

WBN-1-TBLK-292-1352
TERMINAL BLOCK

WBN-1-TBLK-292-1353
TERMINAL BLOCK

WBN-1-TBLK-292-1354
TERMINAL BLOCK

WBN-1-TBLK-292-1355
TERMINAL BLOCK

-A 1-TBLK-292-1246

-A 1-TBLK-292-1352

-A 1-TBLK-292-1353

-B 1-TBLK-292-1354

-A
CRl5lB

713'
VARIOUS

713'
VARIOUS

-A
CR151B

CR151B

CR1SIB

-B 1-TBLK-292-1355
CR151B

-A

-B

-B

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

A13

A28

A28

A28

A28

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R- R__

PAGE Ea 9 k's.1 . -

PREPARER/DATE ( 71/Z6/6

CHECKED/DATE 'hp. D. 7//6

R--r

l

I



PRINT DATES 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * HBNEQ-TB -001
MANUFACTURER . GENERAL ELECTRIC
PAGE 9 OF 45

FaTq NUMBiRF UNIT DEVICE ID
DESCRIPTION

-------- LOCATION--------
NO, AZMITH ELEV(1) RM/RAD M
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-TBLK-292-1356
TERMINAL BLOCK

WBN-1-TBLK-292-1357
TERMINAL BLOCK

WBN-1-TBLK-292-1358
TERMINAL BLOCK

WBN-1-TBLK-292-1367
TERMINAL BLOCK

WBN-1-TBLK-292-1368
TERMINAL BLOCK

-A 1-TBLK-292-1356

-A 1-TBLK-292-1357

-B 1-TBLK-292-1358

-A 1-TBLK-292-1367

-B 1-TBLK-292-1368

-A
.R151 B

CR151B

CR151B

CR151B

CR151B

-A

-B

-A

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

-B 7131
VARIOUS

A28

A28

A28

A28

A28

A 1OOD

A 100D

A lOOD

A lOOD

A IOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R R__

PAGE A- / ,es

PREPARER'DATE E21L1?•

CHECKED/DATE_______

R S

1d-16-0

,, -. -



PRINT DATE& 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER . GENERAL ELECTRIC
PAGE 10 OF 45

UNIT DEVICE IDEQIS NMEnF~rAUTPTTA

-------- LOCATION--------
NO. AZMITH ELEV(1) RMRA A
MODEL NUMBER CONTRACT - (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-1369
TERMINAL BLOCK

-A 1-TBLK-292-1369 -A
CR151 B

713'
VARIOUS

A28 A lOOD ALL DISTRIBUTE POWER

WBN-1-TBLK-292-1370
TERMINAL BLOCK

WBN-1-TBLK-292-1371
TERMINAL BLOCK

-A 1-TBLK-292-1370

-B 1-TBLK-292-1371

CR151B

CR151B

-A

-B

713'
VARIOUS

713'
VARIOUS

A28

A28

A 100D

A lO0D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

WBN-1-TBLK-292-1391
TERMINAL BLOCK

-S 1-TBLK-292-1391 -S
CR151B

692'
VARIOUS

AO1 A lOOD ALL DISTRIBUTE POWER

WBN-1-TBLK-292-1421
TERMINAL BLOCK

-A 1-TBLK-292-1421
CR151B

-A 713'
VARIOUS

A12 A lOOD ALL DISTRIBUTE POWER

PREPARER/DATE_______

CHECKED/DATE ___ _-___I rAE 2--
7/z4/wt

712. /d 6

R 6' R- R-

I-0*116 o

R____- R_-/D-J _

.,I



PRINT DATE, 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. ,
MANUFACTURER
PAGE 11 OF

WBNEQ-TB -001
* GENERAL ELECTRIC
45

UNIT DEVICE IDEQIS NUMBER
DESCRIPTION

-------- LOCATION--------
NO. AZMITH ELEM) RM/RAD LAT
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-TBLK-292-1422
TERMINAL BLOCK

WBN-1-TBLK-292-1425
TERMINAL BLOCK

WBN-1-TBLK-292-1426
TERMINAL BLOCK

WBN-1-TBLK-292-1446
TERMINAL BLOCK

WBN-1-TBLK-292-1447
TERMINAL BLOCK

-B 1-TBLK-292-1422 -B
CR151B

-A 1-TBLK-292-1425
CRl5lB

-B 1-TBLK-292-1426

-B I-TBLK-292-1446

-A 1-TBLK-292-1447

CR151B

CR151B

CR151B

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

-A

-B

-B

-A

713'
VARIOUS

713'
VARIOUS

All

A07

A07

A06

A06

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_- R-

PAGE 4 -12 I

PREPARER/DATE

CHECKED/DATE 6.7D.-

IPAL7/16z-r6



PRINT DATES 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. i
MANUFACTURER
PAGE 12 OF

WBNEQ-TB -001
II GENERAL ELECTRIC

45

EQIS NUMBER UNIT DEVICE ID NO.
,pESCKRIPIUN

-------- LOCATION--------
AZMITHf l ELEV1 RM/RA! CAT
iER CONTRACT (2)

SAFETY FUNCTION

WBN-2-TBLK-292-1448
TERMINAL BLOCK

WBN-2-TBLK-292-1449
TERMINAL BLOCK

WBN-1-TBLK-292-1502
TERMINAL BLOCK

WBN-2-TBLK-292-1503
TERMINAL BLOCK

WBN-1-TBLK-292-1504
TERMINAL BLOCK

-B 2-TBLK-292-1448

-A 2-TBLK-292-1449

-A 1-TBLK-292-1502

-A 2-TBLK-292-1503

-B 1-TBLK-292-1504

CR151B

CRlSlB

-B

-A

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

-A
CR151B

-A
CR151B

CR151B
-B 713'

VARIOUS

A19

A19

A06

A19

A06

A lOOD

A 100l

A 100D

A 100D

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL- DISTRIBUTE POWER

R_ R-

PAO E 4 - 13 Jgs
PREPARER/DATE -. •I//. 7./U6/n

CHECKED/DATE 712i?. (/o6/P

! . OPER TIME EVENT
MODEL NUMB

..I



PRINT DATES 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001 '
MANUFACTURER * GENERAL ELECTRIC
PAGE 13 OF 45

UNIT DEVICE IDEQIS NUMBER
DEWCKI JUN

-------- LOCATION--------
NO, AZMITH ELEV(1) RM/RAD Mi
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-2-TBLK-292-1505
TERMINAL BLOCK

WBN-1-TBLK-292-1512
TERMINAL BLOCK

WBN-1-TBLK-292-1514
TERMINAL BLOCK

WBN-1-TBLK-292-1516
TERMINAL BLOCK

WBN-1-TBLK-292-1518
TERMINAL BLOCK

-B 2-TBLK-292-1505

-A 1-TBLK-?92-1512

-B
CRlSlB

713'
VARIOUS

729'
VARIOUS

-A
CR151B

-A 1-TBLK-292-1514 -A
CR151B

-B 1-TBLK-292-1516 -B
CR151B

-B 1-TBLK-292-1518 -B
CR151B

729'
VARIOUS

729'
VARIOUS

729'
VARIOUS

A19

AO1

A02

AO1

A02

A lOOD

A lOOD

A 100D

A 100D

A 100D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R

i

PAOE w -'- %5
.,

PREPARER/DATE •L./. -1Z4P6

CHECKED/DATE 657.i1 7/z6/8cv

K5

,OPER TIME EVENT



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER , GENERAL ELECTRIC
PAGE 14 OF 45

UNIT DEVICE ID NO.EQIS NUMBER
DESCRIPIOUN MODEL NUMB

--------LOCATION--------
AZMITH ELEVll) RM/RAD CAT
BER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-1543
TERMINAL BLOCK

WBN-1-TBLK-292-1544
TERMINAL BLOCK

WBN-O-TBLK-292-1547
TERMINAL BLOCK

WBN-O-TBLK-292-1548
TERMINAL BLOCK

WBN-1-TBLK-292-1549
TERMINAL BLOCK

-A 1-TBLK-292-1543

-B 1-TBLK-292-1544

-A O-TBLK-292-1547

-B 0-TBLK-292-1548

-A 1-TBLK-292-1549

CR151B

CR151B

CR151B

CR151B

CR151B

-A

-B

-A

692'
VARIOUS

692'
VARIOUS

737'
VARIOUS

-B

-A

737'
VARIOUS

737'
VARIOUS

A07

A07

AO1

AO1

A05

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R-

PAGE 4 -' jt•
PREPARER/DATE .k< 7/zM&4H
CHECKED/DATE 4- rp. ?7j/z i

R 5

e X0

h~a-e



PRINT DATES 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. s
MANUFACTURER
PAGE 15 OF

WBNEQ-TB -001
GENERAL ELECTRIC
45

UNIT DEVICE IDEQIS NUMBER
nFSrRTPTTON

-------- LOCATION--------
NOD AZMBTH ELEV(T) RM(RAD CAT
MODEL HUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-2-TBLK-292-1550
TERMINAL BLOCK

WBN-1-TBLK-292-1551
TERMINAL BLOCK

WBN-2-TBLK-292-1552
TERMINAL BLOCK

WBN-2-TBLK-292-1553
TERMINAL BLOCK

WBN-2-TBLK-292-1554
TERMINAL BLOCK

-A 2-TBLK-292-1550

-B 1-TBLK-292-1551

CR151B

CR151B

-B 2-TBLK-292-1552
CR151B

-A 2-TBLK-292-1553
CR151B

-B 2-TBLK-292-1554
CR151B

-A 737'
VARIOUS

-B

-B

737'
VARIOUS

737.
VARIOUS

-A 692'
VARIOUS

692'
VARIOUS

-B

A09

A05

A09

A25

A25

A lOOD

A 100D

A lOOD

A 100D

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

PREPARER/DATE 1. A

CHECKED/DATE 6JiD.

R _ R_- R-

2&-1_
-A~t

/& -3oPAOE I9 -16 o

OPER TIME EVENT



(I
PRINT DATES 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(I) RM/RAD

MODEL NUMBER CONTRACT
EQIS NUMBER
DESCRIPTION

BINDER NO. , WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 16 OF 45

SAFETY FUNCTIONCAT
(2)

WBN-2-TBLK-292-1555
TERMINAL BLOCK

WBN-2-TBLK-292-1556
TERMINAL BLOCK

WBN-1-TBLK-292-1564
TERMINAL BLOCK

WBN-1-TBLK-292-1565
TERMINAL BLOCK

WBN-1-TBLK-292-1566
TERMINAL BLOCK

-A 2-TBLK-292-1555

-B 2-TBLK-292-1556

-A 1-TBLK-292-1564

-B 1-TBLK-292-1565

-B 1-TBLK-292-1566

CR151B

CR151B

CR151B

CR151B

CR151B

-A

-B

-A

-B

-B

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

A25

A25

A08

A08

A08

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

PREPARER/DATE rZ. g.

CHECKED/DATE _-_______
7Izw/I6712-1,/A

R 6

iJo/1/90

R_ R-

IPAGE ,, /7R5

OPER TIME EVENT



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 17 OF 45

EQIS NUMBER
DESCRIPTIONI

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) BM/RAD

MODEL NUMBER CONTRACT
LAT OPER TIME
(2)

EVENT SAFETY FUNCTION

WBN-1-TBLK-292-1567
TERMINAL BLOCK

WBN-1-TBLK-292-1598
TERMINALBLOCK

WBN-1-TBLK-292-1599
TERMINAL BLOCK

IIBN-1-TBLK-292-1933
TERMINAL BLOCK

WBN-0-TBLK-292-1942
TERMINAL BLOCK

-A 1-TBLK-292-1567

-A 1-TBLK-292-1598

-B 1-TBLK-292-1599
-

-S I-TBLK-292-1933

-A
CR151B

-A
CR151B

-B
CR151B

692'
VARIOUS

713'
VARIOUS

713'
VARIOUS

692'
VARIOUS

-S
CRI51B

-A O-TBLK-292-1942 -A
CR151B

757.
VARIOUS

A08

A28

A28

AO1

A16

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R-

PREPARER/DATE Sr jLL

|PAOE 4 - K? CHECKED/DATE t- r- 10- Ma /Z6 a8



BINDER NO. * WBNEQ-TB -001

PRINT DATEs 10/10/90 MANUFACTURER a GENERAL ELECTRIC
PAGE 18 OF 45

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITHL 'ELEV1) RM/RAQ

MODEL NUMBER CONTRACT
mA
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-O-TBLK-292-1943
TERMINAL BLOCK

WBN-1-TBLK-292-1964
TERMINAL BLOCK

WBN-1-TBLK-292-1966
TERMINAL BLOCK

WBN-1-TBLK-292-1968
TERMINAL BLOCK

WBN-1-TBLK-292-1970
TERMINAL BLOCK

-B O-TBLK-292-1943

-B 1-TBLK-292-1964

-A 1-TBLK-292-1966

-A 1-TBLK-292-1968

-B 1-TBLK-292-1970

CR151B

CR151B

CR151B

-B

-B

-A

757'
VARIOUS

737'
VARIOUS

737'
VARIOUS

-A
CRI51B

CR151B
-B

737.
VARIOUS

737'
VARIOUS

A16

AO1

AO1

A05

A05

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R-

tPAGE R5 PREPARER/DATE27 AK.

CHECKED/DATE ,O7- rD. 7/zt. /#ri

r

,-

I



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L'A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 19 OF 45

EQIS NUMBER UNIT DEVICE ID
DESCRIPTION

----- LOCATION--------
NO, AZMITH E LEVVA(1 RM/RAD
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-TBLK-292-1972
TERMINAL BLOCK

WBN-1-TBLK-292-1974
TERMINAL BLOCK

WBN-1-TBLK-292-1985
TERMINAL BLOCK

WBN-1-TBLK-292-1986
TERMINAL BLOCK

WBN-1-TBLK-292-1987
TERMINAL BLOCK

-B 1-TBLK-292-1972

-A 1-TBLK-292-1974

CR151B

CR151B

-B

-A

729'
VARIOUS

729''
VARIOUS

729'
VARIOUS

-A 1-TBLK-292-1985 -A
CR151B

-B 1-TBLK-292-1986

-B 1-TBLK-292-1987

CR151B
-B 729'

VARIOUS

729'
VARIOUS

-B
'R151B

AO1

AO1

AO1

AO1

A02

A lOOD

A 100D

A 10OD

A 10O

A 100D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

PAGE -2z R5

PREPARER/DATE 7t 1

CHECKED/DATE 67 .

R S R R-

ALa

Ifj 1 e
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BINDER NO. ,
MANUFACTURER
PAGE 20 OFPRINT DATE: 10/10/90

WBNEQ-TB -001
I GENERAL ELECTRIC
45

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DFSCRIPTION

--------- LOCATION--------
UNIT DEVICE ID NO, AZ±MITJJL EVfI RM/RAD (2)

________ MODEL N9UMBER CONTRACT (2)
SAFETY FUNCTION

WBN-1-TBLK-292-1988
TERMINAL BLOCK

WBN-1-TBLK-292-2007
TERMINAL BLOCK

WBN-1-TBLK-292-2008
TERMINAL BLOCK

WBN-1-TBLK-292-2012
TERMINAL BLOCK

WBN-1-TBLK-292-2013
TERMINAL BLOCK

-A 1-TBLK-292-1988 -A
CR151B

-B 1-TBLK-292-2007
CR151B

-B

729'
VARIOUS

692'
VARIOUS

692'
VARIOUS

-A 1-TBLK-292-2008 -A
CR151B

-B 1-TBLK-292-2012 -B
CR151B

-A 1-TBLK-292-2013
CR151B

-A

713'
VARIOUS

713'
VARIOUS

A02

A07

A07

A13

A13

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

.PAGE k-- ( R5

PREPARER/DATE Ž.7 • g

CHECKED/DATE e 7'D.

R r

, o/1/l 0
Ag-3a

R5

R_ R-

,, -- , - -

- - - -

OPER TIME EVENT

7261i/c



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 21 OF 45

UNIT DEVICE IDF9TS NIIMRlFR

otsc~iri IUN

-------- LOCATION--------
NO. AZMITH ELEV(1) (M2RAD CAT
MODEL NHUMBER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-2063
TERMINAL BLOCK

WBN-1-TBLK-292-2064
TERMINAL BLOCK

WBN-1-TBLK-292-2065
TERMINAL BLOCK

WBN-1-TBLK-292-2066
TERMINAL BLOCK

WBN-1-TBLK-292-2070
TERMINAL BLOCK

-A 1-TBLK-292-2063
C

-B 1-TBLK-292-2064

-A 1-TBLK-292-2065

-A 1-TBLK-292-2066

I -TBLK-292-2070

-A
CR151B

CR151B

CR151B

CR151B

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

-B

-A

-B 692'
VARIOUS

737.
VARIOUSCRI51B

A07

A07

A07

A07

A05

A 100D

A 100D

A 100D

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R__

PREPARER/DATE-J-L }L

CHECKED/DATE :. 7- D.
.6

R //

ma

1t 4 t f 1 Uf 1-: l



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER a GENERAL ELECTRIC
PAGE 22 OF 45

UNIT DEVICE IDEQIS NUMBER
DESCRTPTI ON

-------- LOCATION--------
NO. AZU M TH ELEVO ) T RMCRAD C
MODEL NUMBER CONTRACT t2)

SAFETY FUNCTION

WBN-1-TBLK-292-2071
TERMINAL BLOCK

WBN-1-TBLK-292-2122
TERMINAL BLOCK

WBN-1-TBLK-292-2140
TERMINAL BLOCK

WBN-1-TBLK-292-2141
TERMINAL BLOCK

WBN-1-TBLK-292-2202
TERMINAL BLOCK

-A 1-TBLK-292-2071

-A 1-TBLK-292-2122

-A 1-TBLK-292-2140

-B 1-TBLK-292-2141

CRl1 lB

CR151B

-A

-A

737'
VARIOUS

713'
VARIOUS

729'
VARIOUS

-A
CR151B

CR151B
-B 729'

VARIOUS

737'
VARIOUS

-A 1-TBLK-292-2202 -A
CR151B

AO1

A06

AO1

AO1

A05

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

PAGE 4 -23 R

PREPARER/DATE lYL 1-
CHECKED/DATE d O

R-3-

/6 -36-1

R_ R__

!

ZIUIX

, 0

OPER TIME EVENT
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PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. m WBNEQ-TB -001
MANUFACTURER a GENERAL ELECTRIC
PAGE 23 OF 45

UNIT DEVICE IDEQIS NUMBER
DESCRIPTION

-------- LOCATION--------
NO. AZMITH ELEVA1) RM/RAD MQ
MODEL NUMBER - CONTRACT (2)

SAFETY FUNCTION

WBN-1-TBLK-292-2204
TERMINAL BLOCK

WBN-1-TBLK-292-2205
TERMINAL BLOCK

WBN-1-TBLK-292-2206
TERMINAL BLOCK

WBN-1-TBLK-292-2207
TERMINAL BLOCK

WBN-1-TBLK-292-2208
TERMINAL BLOCK

-A '1-TBLK-292-2204
CR151B

-A 1-TBLK-292-2205
CR151B

-A 1-TBLK-292-2206
CRI51B

-A 1-TBLK-292-2207

-B 1-TBLK-292-2208

CR151B

-A

-A

-A

-A

737'
VARIOUS

737.
VARIOUS

737'
VARIOUS

692'
VARIOUS

737'
VARIOUS

-B
CR151B

A01

AO0

A01

A07

A01

A 100D

A 100D

A 100D

A 100D

A 100D

ALL DISTRIBUTE POWER

ALL 4 DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

PREPARER/DATE LL.AL

CHECKED/DATE iIZ,2.

R -5-

/1016/9 o

10-30-fo

R_ R-

PAGE ŽŽz± V
, - - . -

I
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PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 24 OF 45

UNIT DEVICE IDEQIS NUMBER
DESCRIPTION

-------- LOCATION--------
NO, AZMITH ELEY(a ) RM/RAD CAT
MODEL NUMBER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-2209
TERMINAL BLOCK

WBN-1-TBLK-292-2211
TERMINAL BLOCK

WBN-1-TBLK-292-2212
TERMINAL BLOCK

WBN-2-TBLK-292-2215
TERMINAL BLOCK

WBN-1-TBLK-292-2234
TERMINAL BLOCK

-B 1-TBLK-292-2209

-B 1-TBLK-292-2211

CR151B

CR151B

-B 1-TBLK-292-2212
CR151B

-s 2-TBLK-292-2215

-S 1-TBLK-292-2234

-B

-B

-B

737.
VARIOUS

692'
VARIOUS

737'
VARIOUS

737'
VARIOUSCR151B

-C
CR151lB

692'
VARIOUS

A05

A07

AO1

A09

AO1

A lOOD

A lOOD

A lOOD

A 100D

A 100D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R-

PREPARER/DATE2.- Z I

CHECKED/DATE d 7 D).
7/- i /i

PAGE A -65 Rs

R 6<

10 //6/90

1-3o -7
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PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. s WBNEQ-TB -001
MANUFACTURER . GENERAL ELECTRIC
PAGE 25 OF 45

EQIS NUMBER
DESCRIPTION

-- LOCATION--------
UNIT DEVICE ID NO. AZMITH FLEV(1) RM/RAD

MODEL NUMBER CONTRACT
A OPER TIME
(2)

EVENT SAFETY FUNCTION

WBN-1-TBLK-292-2236
TERMINAL BLOCK

WBN-1-TBLK-292-2238
TERMINAL BLOCK

WBN-1-TBLK-292-2242
TERMINAL BLOCK

WBN-1-TBLK-292-2252
TERMINAL BLOCK

WBN-1-TBLK-292-2257
TERMINAL BLOCK

-S 1-TBLK-292-2236

-S 1-TBLK-292-2238

-S 1-TBLK-292-2242

-A 1-TBLK-292-2252

-A . 1-TBLK-292-2257

-S
CR151B

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

-S
CR151B

-S
CR151 B

CR151B

CRi51B

-A

-A

757'
VARIOUS

713'
VARIOUS

AO1

A06

A06

A16

A06

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

PREPARER/DATE -774 .A 7A/gZ6/6

R A

£P(/
/ 0/4{/90

A/J-t

R_- R__

CHECKED/DATE a?7?P. 712,6/b'6
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BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 26 OF 45 iPRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

UNIT DEVICE IDEFQIS gUBRnF',zrggTP'T~

-------- LOCATION--------
NO, AZMITH ELEV(U) RM/RAD
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-TBLK-292-2260
TERMINAL BLOCK

WBN-1-TBLK-292-2262
TERMINAL BLOCK

WBN-1-TBLK-292-2265
TERMINAL BLOCK

WBN-1-TBLK-292-2386
TERMINAL BLOCK

WBN-1-TBLK-292-2387
TERMINAL BLOCK

-B 1-TBLK-292-2260

-B 1-TBLK-292-2262

-B 1-TBLK-292-2265

-B 1-TBLK-292-2386

-A 1-TBLK-292-2387

-C
'R 151 B

CR151B

CR151B

CR151B

CRl51B

713'
VARIOUS

757'
VARIOUS

737'
VARIOUS

737'
VARIOUS

-B

-B

-B

-A 737'
VARIOUS

A06

A16

A01

AO1

AO1

A lOOD

A 100D

A 100D

A lOOD

A 1OOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R A

iati

m ofAU~

PREPARER/DATE J7/.hl

R_ R-

CHECKED/DATE 43i7 PD-

PAGE 4-27 R5
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BINDER NO. * HBNEQ-TB -001
MANUFACTURER , GENERAL ELECTRIC
PAGE 27 OF 45PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

- -LOCATION--------

DESCRIPTIONUNIT DEVICE ID NO AZMIT CONTRACT
OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-2388
TERMINAL BLOCK

WBN-2-TBLK-292-2389
TERMINAL BLOCK

WBN-2-TBLK-292-2390
TERMINAL BLOCK

WBN-2-TBLK-292-2391
TERMINAL BLOCK

WBN-1-TBLK-292-2503
TERMINAL BLOCK

-A 1-TBLK-292-2388

-A 2-TBLk-292-2389
-

-B 2-TBLK-292-2390

-A 2-TBLK-292-2391

-B I-TBLK-292-2503

-A
:R15LB

-A
CR151B

CR151B

CR151B

CR151B

737 -
VARIOUS

737'
VARIOUS

737'
VARIOUS

-B

-A

-B

737'
VARIOUS

AO1

AO1

AO1

AO1

A08676'
VARIOUS

A lOOD

A 10OD

A lOOD

A 100D

A lOOD

ALL DISTRIBUTE POWER

i

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL

ALL

DISTRIBUTE POWER

DISTRIBUTE POWER

PREPARER/DATE 2-r- K

CHECKED/DATE d4irL1-

R •6 R_ R_

gao/6/?o

I 3071f9b

LPAGE 4
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PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. i
MANUFACTURER
PAGE 28 OF

WBNEQ-TB -001
I GENERAL ELECTRIC
45

EQIS NUMBER UNIT DEVICE.ID
DESCRIPTION

-------- LOCATION--------
NO, AZMITH ELEV(I) RN' RAD
MODEL NUMBER CONTRACT

CAT
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-2504
TERMINAL BLOCK

WBN-1-TBLK-292-2507
TERMINAL BLOCK

WBN-1-TBLK-292-2508
TERMINAL BLOCK

WBN-2-TBLK-292-2761
TERMINAL BLOCK

WBN-2-TBLK-292-2762
TERMINAL BLOCK

-A 1-TBLK-292-2504
CRI51B

-B 1-TBLK-292-2507
CR151B

-A 1-TBLK-292-2508

-B 2-TBLK-292-2761

-A 2-TBLK-292-2762

CR151B

CR151B

CR151B

-A

-B

-A

676'
VARIOUS

676'
VARIOUS

676'
VARIOUS

-B

-A

757'.
VARIOUS

757'
VARIOUS

A09

A10

All

A16

A16

A 100D

A 100D

A lOOD

A 100D

A 100D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_- R-

PREPARER/DATEi-Lz±g. 1

CHECKED/DATE __7770,

7/Z6 /&71- -/Jo t

LPAGE 4 -Zy e5



PRINT DATEi 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. s
MANUFACTURER
PAGE 29 OF

WBNEQ-TB -001
* GENERAL ELECTRIC
45

UNIT DEVICE IDEQIS NUMBER
DEFSCRIPTIONt

--- LOCATION--------
NO, AZMITI ELEV (I) &M/RAD CAT
MODEL NUMBER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-0-TBLK-292-2765
TERMINAL BLOCK

WBN-0-TBLK-292-2766
TERMINAL BLOCK

-A O-TBLK-292-2765 -A
CR151B

-B O-TBLK-292-2766
CR151B

-B

692'
VARIOUS

692'
VARIOUS

AO1

AO1

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

WBN-0-TBLK-292-2856 -A O-TBLK-292-2856
TERMINAL BLOCK

-A
CR1I1IB

737'
VARIOUS

AO1 A lOOD ALL DISTRIBUTE POWER

NBN-D-TBLK-292-2894
TERMINAL BLOCK

WBN-1-TBLK-292-3032
TERMINAL BLOCK

-B O-TBLK-292-2894

-B 1-TBLK-292-3032

-B
CR151B

737'
VARIOUS

713'
VARIOUS

-B
CR 151 B

AO1

A28

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R__

PREPARER/DATE >1.Z.W 7/Z6/ '6
CHECKED/DATE _ r,7.
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PRINT DATEI 10/10/90

. W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. I WBNEQ-TB -001
MANUFACTURER t GENERAL ELECTRIC
PAGE 30 OF 45

UNIT DEVICE IDFQ T'S NIIMRFR
III-DE k S RI I I [UN

-------- LOCATION--------
No. AZMITH ELEMVI) RM'RAD CAT
MODEL NUMBER CONTRACT (2)

oPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-3033
TERMINAL BLOCK

WBN-1-TBLK-292-3208
TERMINAL BLOCK

WBN-O-TBLK-292-3213
TERMINAL BLOCK

WBN-1-TBLK-292-3214
TERMINAL BLOCK

WBN-O-TBLK-292-3215
TERMINAL BLOCK

-A 1-TBLK-292-3033 -A
CRISlB

-A 1-TBLK-292-3208

-B O-TBLK-292-3213

-B 1-TBLK-292-3214

-A O-TBLK-292-3215

-A
'R151B

-B
CR151B

CR1. -B
CR151B

CR151B
-A

713'
VARIOUS

692'
VARIOUS

692'
VARIOUS

737'
VARIOUS

737'
VARIOUS

A28

A07

AO1

AO1

AO1

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R__

| 3S
PREPARER/DATE fr.7-..hl 7/Z6/A86
CHECKED/DATE Z47?A 7/2-/,Z6
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PRINT DATE& 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. s
MANUFACTURER
PAGE 31 OF

WBNEQ-TB -001
a GENERAL ELECTRIC
45.

EQIS NUMBER
DESCRIPTION

-- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
SAFETY FUNCTION ICAT

(2)

WBN-0-TBLK-292-3341
TERMINAL BLOCK

WBN-0-TBLK-292-3342
TERMINAL BLOCK

WBN-1-TBLK-292-3422
TERMINAL BLOCK

WBN-1-TBLK-292-3423
TERMINAL BLOCK

WBN-1-TBLK-292-3870
TERMINAL BLOCK

-B O-TBLK-292-3341

--

-A 0-TBLK-292-3342

-B 1-TBLK-292-3422

-A 1-TBLK-292-3422

-A I-TBLK-292-3870

-B
'R151B

737'
VARIOUS

737' .
VARIOUS

713'
VARIOUS

-A
CR151B

-A
CR151 B

-B
CR151B

713'
VARIOUS

737'
VARIOUS

-A
CR151 B

AO1

AO1

A28

A28

AO1

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R

PREPARER/DATE 37t W.

CHECKED/DATE E.' V9,

PAGE 4~-32 6
. Q

R 5

dT1



PRINT DATE: 10/10/90
BINDER NO. i
MANUFACTURER
PAGE 32 OF

WBNEQ-TB -001
I GENERAL ELECTRIC
45

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

UNIT DEVICE IDEQIS NUMBER
psECiriPluN

-------- LOCATION--------
NOl. AZMITH FLEV(1) RM/RAD
MODEL NUMBER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-292-4011
TERMINAL BLOCK

WBN-1-TBLK-292-4013
TERMINAL BLOCK

WBN-1-TBLK-292-4015
TERMINAL BLOCK

WBN-1-TBLK-292-4026
TERMINAL BLOCK

WBN-1-TBLK-292-4027
TERMINAL BLOCK

-A 1-TBLK-292-4011
CR151B

-A 729'
VARIOUS

737'
VARIOUS

-A 1-TBLK-292-4013 -A
CR15lB

-B 1-TBLK-292-4015

-B 1-TBLK-292-4026

-A 1-TBLK-292-4027

CR151B

-B
CR151B

CR151B

737'
VARIOUS

737,
VARIOUS

737'
VARIOUS

-A

AO1

A05

A05

A05

A05

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R-

PAGE a;- 3 ts
..

PREPARER/DATE TZIw.
CHECKED/DATE 41.7.'D-

lo//9/9o

/a-3O4-

7



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 33 OF 45

EQIS NUMBER
DESCRIPTION

---- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
EVENT SAFETY FUNCTION) OPER TIME

WBN-1-TBLK-292-4166
TERMINAL BLOCK

WBN-1-TBLK-292-4167
TERMINAL BLOCK

WBN-1-TBLK-292-4275
TERMINAL BLOCK

-A 1-TBLK-292-4166 -A
CR151B

-B 1-TBLK-292-4167 -B
CR151B

-A 1-TBLK-292-4275 -A
CR151B

729'
VARIOUS

729'
VARIOUS

737,
VARIOUS

A04

A04

AO1

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

IKS
ALL DISTRIBUTE POWER

WBN-1-TBLK-292-4984
TERMINAL BLOCK

-A 1-TBLK-292-4984 -A
CR151B

757'
VARIOUS

A16 A lOOD ALL DISTRIBUTE POWER

WBN-1-TBLK-292-4985
TERMINAL BLOCK

-B 1-TBLK-292-4985 -B
CR151B

757,
VARIOUS

Ai6 A lOOD ALL DISTRIBUTE POWER

R_- R-

PREPARER/DATE Jriz .

[PAGE 4 -i Rs
CHECKED/DATE If- Dr.

I# /it/go

/0 -301b



PRINT DATE& 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. a
MANUFACTURER
PAGE 34 OF

WBNEQ-TB -001
I GENERAL ELECTRIC

45

- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) BRRBAD

MODEL NUMBER CONTRACTF5Q NM BERDESRITO
CAT
(2)

SAFETY FUNCTION

WBN-1-TBLK-293-0159
TERMINAL BLOCK

WBN-1-TBLK-293-0368
TERMINAL BLOCK

WBN-1-TBLK-293-0394
TERMINAL BLOCK

-B 1-TBLK-293-0159

-B 1-TBLK-293-0368

CR151B

CR151B

-B 804' 3"
VARIOUS

806'
VARIOUS

-B

-A 1-TBLK-293-0394 -A 045
CR151B

706'
VARIOUS

UC A lOOD

UC A lOOD

RW A 100D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

WBN-1-TBLK-293-0542
TERMINAL BLOCK

WBN-1-TBLK-293-0544
TERMINAL BLOCK

-A 1-TBLK-293-0542

-A 1-TBLK-293-0544

-A 234
CR151B

-A
CR 151 B

248

736' 4"
VARIOUS

754'
VARIOUS

AC3 A 100D ALL DISTRIBUTE POWER

LC A 100D ALL DISTRIBUTE POWER

R_- R__

PREPARER/DATE iJ.4. .
CHECKED/DATE r. v.PAGE_ _ 35_ _

jfobw
ioc?&-fO

=-.' . . ., ,.



PRINT DATE, 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 35 OF 45 I

EQIS NUMBER UNIT DEVICE ID
DESCRIPTION

-------- LOCATION--------
NO. AZMITH ,ELEV(1) RM/RAD
MODEL NUMBER CONTRACT

SAFETY FUNCTION
(2)

WBN-1-TBLK-293-0546
TERMINAL BLOCK

WBN-1-TBLK-293-0548
TERMINAL BLOCK

WBN-1-TBLK-293-0550
TERMINAL BLOCK

WBN-1-TBLK-293-0553
TERMINAL BLOCK

WBN-1-TBLK-293-0574
TERMINAL BLOCK

-B 1-TBLK-293-0546

-B 1-TBLK-293-0548

-A 1-TBLK-293-0550

-B
:Rl151B

CR151B

ICR151B

-A 1-TBLK-293-0553
CR151B

-A 1-TBLK-293-0574 -A
CR151B

300

-B 248

-A 287

-A 294

013

724' 5"
VARIOUS

753'10"
VARIOUS

792'
VARIOUS

744' 6"
VARIOUS

734' 9"
VARIOUS

ANN

ANN

ANN

ANN

FN1

A lOOD

A 100D

A 100D

A lOOD

A 100D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

PREPARER/DATE kr. .I sh•

CHECKED/DATE '.- r.,o.
[_ _s

R 45

/ e//-/ o

Io -3o -*

R__ R__

, , , - -

OPER TIMEEVENT

I



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. t WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 36 OF 45

UNIT DEVICE IDEQIS NUMBER
nFqrRTPT~On4

-------- LOCATION--------
NO. AZMITH ELEV(1) RM/RAD CAT
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-TBLK-293-0578
TERMINAL BLOCK

WBN-1-TBLK-293-0596
TERMINAL BLOCK

WBN-1-TBLK-293-0656
TERMINAL BLOCK

-B 1-TBLK-293-0578

-B 1-TBLK-293-0596

-A 1-TBLK-293-0656

CR151B

CR151B

CRI51B

-B 349

-B 346

-A 132

730' 5"
VARIOUS

706' 7"
VARIOUS

731' 7"
VARIOUS

FN1 A 100D

LC A

AC2

10OD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

WBN-1-TBLK-293-0691
TERMINAL BLOCK

-A 1-TBLK-293-0691
CR15lB

-A 213 706'
VARIOUS

RW A lOOD ALL DISTRIBUTE POWER

WBN-1-TBLK-293-0724
TERMINAL BLOCK

-B 1-TBLK-293-0724 -B
CR151B

059 748' 6"
VARIOUS

ANN A lOOD ALL DISTRIBUTE POWER

R_- R-

PREPARER/DATE J1 4/- 7/16/86

PAGE 4-sQ
CHECKED/DATE 6-.f D.

OPER TIME EVENT



PRINT DATES 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. t WBNEQ-TB -001
MANUFACTURER i GENERAL ELECTRIC
PAGE 37 OF 45

UNIT DEVICE ID NO.EQIS NUMBER
DESCRIPTI OUN

-------- LOCATION--------
AZMITH ELEV(1) RM/RAD
3ER CONTRACT

SAFETY FUNCTIONCAT
(2)

WBN-1-TBLK-293-0745
TERMINAL BLOCK

WBN-1-TBLK-293-0760
TERMINAL BLOCK

WBN-1-TBLK-293-0762
TERMINAL BLOCK

WBN-1-TBLK-293-0764
TERMINAL BLOCK

WEN-1-TBLK-293-0766
TERMINAL BLOCK

-A 1-TBLK-293-0745

-B 1-TBLK-293-0760

-AN-1-TBLK-293-0762

-A 1-TBLK-293-0762K

-B 1-TBLK-293-0760

-A I-TBLK-293-0764

-B I-TBLK-293-0766

CR151B

-B
CR151B

-A
CR151B

-A

-B
CRI51B

-A 199

115

105

060

291

805' 8"
VARIOUS

731' 4"
VARIOUS

751' 6"
VARIOUS

740'1 2"
VARIOUS

745'
VARIOUS

UC A

IIR

ANN

IIR

AC4

lOOD

A 10D

A lOOD

A lOOD

A 100D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R__

PA 4 -3& .5
"BO-

PREPARER/DATE JC/.A'/ 7/SZ4Z~,

CHECKED/DATE 'rD. 7Izc(eI
jo-30a-v

MODEL NUMB



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. i WBNEQ-TB -001~
MANUFACTURER i GENERAL ELECTRIC
PAGE 38 OF 45

EQIS NUMBER UNIT DEVICE ID
DEsciriPTuI

-------- LOCATION--------
NO. AZMITH ELEV(1) RM'RAD
MODEL NUMBER CONTRACT

SAFETY FUNCTIONCAT
(2)

WBN-1-TBLK-293-0768
TERMINAL BLOCK

WBN-1-TBLK-293-0775
TERMINAL BLOCK

WBN-1-TBLK-293-0788
TERMINAL BLOCK

WBN-1-TBLK-293-0792
TERMINAL BLOCK

WBN-1-TBLK-293-0795
TERMINAL BLOCK

-A 1-TBLK-293-0768
CR151B

-A W-TBLK-293-0775
CR151B

-A 1-TBLK-293-0788

-BN-1-TBLK-293-0792-A 1-TBLK-293-0792

-A 1-TBLK-293-0795

R1 51 B

CR151B

-A
CR1 5 LB

-A 297

-A 035

-A 287

-B 285

283

731' 4"
VARIOUS

720' 41"
VARIOUS

727' 9"
VARIOUS

722'
VARIOUS

728' 9"
VARIOUS

ANN

AC1

ANN

AC4

ANN

A 100D

A 100D

A 1000

A 100D

A 100D

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R-

PREPARER/DATE JE.t. 2

CHECKED/DATE >. D.
_____ 4 6

j e//;/Qo

OPER TIME EVENT



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. g
MANUFACTURER
PAGE 39 OF

WBNEQ-TB -001
I GENERAL ELECTRIC
45

EQIS NUMBER UNIT DEVICE ID
VtSCHWITlNll

-------- LOCATION--------
NO. AZMITH ELEV(1) RM/RAQ CAT
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-TBLK-293-1034
TERMINAL BLOCK

WBN-1-TBLK-293-1036
TERMINAL BLOCK

WBN-1-TBLK-293-1255
TERMINAL BLOCK

WBN-1-TBLK-293-1277
TERMINAL BLOCK

WBN-1-TBLK-293-1283
TERMINAL BLOCK

-A 1-TBLK-293-1034

-B 1-TBLK-293-1036

-A 1-TBLK-293-1255

-A 1-TBLK-293-1277

CR151B

CR151B

CR151B

CR151B

-B 1-TBLK-293-1283
CR151B

-A 006

-B 357

-A 028

-A 311

-B 317

835' 9"
VARIOUS

835' 9"
VARIOUS

727'10"
VARIOUS

804'10"
VARIOUS

804'10"
VARIOUS

ANN

ANN

ANN

ANN

ANN

A 100D

A lOOD

A lOOD

A 100D

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R-

PREPARER/DATE .J71-. ?/2tr/k6

CHECKED/DATE t.7D. 7/1a6/?6
dO//6/Q O
va7o&1

PPAGE a4-40 V

OPER TIME EVENT

.,I



PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A'- EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(C ) (2IRA m Qyf

MODEL NMBER CONTRACT (2)EQIS NUMBER
DESCRIPTION

BINDER NO. * NBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 40 OF 45 .

S

EVENT SAFETY FUNCTION !-

WBN-1-TBLK-293-1285
TERMINAL BLOCK

WBN-1-TBLK-293-1287
TERMINAL BLOCK

WBN-1-TBLK-293-1576
TERMINAL BLOCK

WBN-1-TBLK-293-1736
TERMINAL BLOCK

WBN-1-TBLK-293-1738
TERMINAL BLOCK

-B 1-TBLK-293-1285 -B
CR151B

-A 1-TBLK-293-1287 -A
CRl5lB

-A 1-TBLK-293-1576 -
CR151B

-B 1-TBLK-293-1736

.- B 1-TBLK-293-1738

CR151B

CR151 B

319

313

-A 100

-B 304

-B 285

804'10"
VARIOUS

804'10"
VARIOUS

787'
VARIOUS

738' 6"
VARIOUS

720'
VARIOUS

ANN

ANN

PRS

AC4

AC4

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL, DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R 5 R-

172v

{o4w
A-ftooJPAR . -'j-

PREPARER/DATE Z.A', 7/z4web
CHECKED/DATE If- 7/2zI ?8

R'_



PRINT DATEs 10/10/90

WA T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. a WBNEQ-TB
MANUFACTURER t GENERAL
PAGE 41 OF 45

EQIS NUMBER UNIT DEVICE ID
ii~cmCiri tur

-------- LOCATION--------
NOD AZMITH ELEVBC T RM(RAD (
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-TBLK-293-1750
TERMINAL BLOCK

WBN-1-TBLK-293-1758
TERMINAL BLOCK

WBN-1-TBLK-293-1764
TERMINAL BLOCK

WBN-1-TBLK-293-1883
TERMINAL BLOCK

WBN-1-TBLK-293-1885
TERMINAL BLOCK

-A 1-TBLK-293-1750
CR151B

-B 1-TBLK-293-1758
CR151B

-B 1-TBLK-293-1764

-B 1-TBLK-293-1883

-A 1-TBLK-293-1885

-B
CR151B

-B
CR151B

-A
CR515 B

-A 308

-B 280

285

165

191

724'10"
VARIOUS

719'10"
VARIOUS

719sln
VARIOUS

727 111
VARIOUS

72711"
VARIOUS

AC4

AC4

AC4

ANN

ANN

A lOOD

A lOOD

A lOOD

A lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_ R__

PREPARER/DATE ;r- ZLh

CHECKED/DATE EA 71ft- 7/z4/ro

-001
ELECTRIC

PAGE ,4.-z/2 k-5



BINDER NO. * WBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 42 OF 45PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
,DESCRIPTION

---- LOCATION--------
UNIT DEVICE ID NO. AZMITHL ELEV(I) RM/RAD mA

MODEL NUMBER CONTRACT (2)
SAFETY FUNCTION

WBN-1-TBLK-293-1887
TERMINAL BLOCK

WBN-1-TBLK-293-1889
TERMINAL BLOCK

WBN-1-TBLK-293-1921
TERMINAL BLOCK

-A 1-TBLK-293-1887

-B 1-TBLK-293-1889

-A 1-TBLK-293-1921

-A 007
CR151 B

-B
CRl51B

CR151B

350

-A 297

725' 3"
VARIOUS

728' 2"
VARIOUS

718' 1"
VARIOUS

ANN

ANN

AC4

A lOOD

A lOOD

A lOOD

ALL, DISTRIBUTE POWER

ALL' DISTRIBUTE POWER

ALL DISTRIBUTE POWER

WBN-1-TBLK-293-2649
TERMINAL BLOCK

WBN-1-TBLK-293-3193
TERMINAL BLOCK

-A 1-TBLK-293-2649 -
CR151B

-B 1-TBLK-293-3193
CR151B

-A

-B

805' 7"
VARIOUS

784'10"
VARIOUS

UC A lOOD

UC A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R_- R__

PAE -43 5

PREPARER/DATE 2. I-hl• Z• W

CHECKED/DATE cS.72D. 7/Za/j'

R J'

,flo
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PRINT DATEI 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. a WBNEQ-TB -001
MANUFACTURER £ GENERAL ELECTRIC
PAGE 43 OF 45

EQIS NUMBER
DESCRIPTI ON

- LOCATION--------
UNIT DEVICE ID NO. AZMlTH ELEV(1) RM/RAD CAT

MODEL NUMBER CONTRACT (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-1-TBLK-293-3201
TERMINAL BLOCK

WBN-1-TBLK-293-3203
TERMINAL BLOCK

WBN-1-TBLK-293-3317
TERMINAL BLOCK

WBN-1-TBLK-293-4326
TERMINAL BLOCK

WBN-1-TBLK-293-4328
TERMINAL BLOCK

-B 1-TBLK-293-3201

-A 1-TBLK-293-3203

-B 1-TBLK-293-3317

-D 1-TBLK-293-4326

-D 1-TBLK-293-4328

-B
CRLI5B

CR151B

CR1511

CR151B

CR151B

285

-A 235

-B 280

-D 30

-D 050

720' 3"
VARIOUS

721' 2"
VARIOUS

732'11"
VARIOUS

720' 5"
VARIOUS

721 '11"
VARIOUS

AC4

AC3

AC4

A 100D

A 100D

A lOOD

LC A

LC

lOOD

A lOOD

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R _ R_ R

PREPARER/DATE Z7Z1A< 7/Z t6

CHECKED/DATE d-fIC.

PAGE a-4 -t'$RS
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PRINT DATEs 10/10/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. s WBNEQ-TB -001
MANUFACTURER s GENERAL ELECTRIC
PAGE 44 OF 45'

UNIT DEVICE IDEQIS NUMBER
DESCRIPTION

-------- LOCATION--------
N AZMITH ELEV(1) RM/RAD CA
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-TBLK-293-4330
TERMINAL BLOCK

WBN-1-TBLK-293-4332
TERMINAL BLOCK

WBN-1-TBLK-293-4334
TERMINAL BLOCK

WBN-1-TBLK-293-4336
TERMINAL BLOCK

WBN-1-TBLK-293-4338
TERMINAL BLOCK

-E 1-TBLK-293-4330
CRI51D

-E 1-TBLK-293-4332 .
CR151B

-F 1-TBLK-293-4334
. . CR151B

-F 1-TBLK-293-4336

-G 1-TBLK-293-4338

CR151B

-C
CR151B

-E 150

-E 135

-F 224

-F 229

333

721'
VARIOUS

721' 3n
VARIOUS

723' 7n
VARIOUS

720' 8"
VARIOUS

720' 9"
VARIOUS

LC A lOOn

LC A

LC A

LC A

LC A

lOOD

loon

looD

loon

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

ALL DISTRIBUTE POWER

R ' R__ R-

PREPARER/DATE 217-1.v

CHECKED/DATE E I ,

PAGE fi -v5 5
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PRINT DATEs 10/10/90

EQIS NUMBER
nFESCRTPTTON

W A T.T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * HBNEQ-TB -001
MANUFACTURER * GENERAL ELECTRIC
PAGE 45 OF 45

U-----LOCATI ON --------
UNIT DEVICE ID NO, AZMITHf ELEV(1) RM/RAD £AL OERTIME~ EVENT SAFETY FUNCTION

MODEL NUMBER CONTRACT (2)

WBN-1-TBLK-293-4340
TERMINAL BLOCK

-G 1-TBLK-293-4340
CR151B

-G 315 717' 1" LC
VARIOUS

A 100D ALL DISTRIBUTE POWER

R_- R-

PAGE A9 4,y R5

PREPARER/DATE ZLA 7/V, IZ

CHECKED/DATE e. r i/v,
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BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET Bi OF B39
R 2 R 3

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/30/86 CAG s79
9/18/89 3/v/90

TERMINAL BLOCKS CHECKED ETD DATE 7/30/86 WCG & w4P
9/20/89 34-uo

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

QUALIFICATION REPORTS

*(1) Title/Number/Revisic

Terminal Block

General Electric Company

CRl51B

)n "Nuclear Environ- RIMS B43 860514 501
mental Qualification Test Program on Terminal
Blocks and Cables for Tennessee Valley
Authority," Wyle Test Report
No. 17733-1. Revision B DA'1'E 3/19/86

(2) Title/Number/Revision RIMS

-___DATE

(3) Title/Number/Revision RIMS

DATE_

OTHER (ANALYSIS, VENDOR DATA, ETC.)

*The report addresses the qualification of terminal blocks
(coated and uncoated) and certain cables. Only the data on the
terminal blocks (specimens 1 through 20) is used in this binder.

PAGE B-1 R3
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BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET Bla OF B39
R 3 R 5

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86 JDH H
- 3/7/90z/Xz

TERMINAL BLOCKS CHECKED ETD DATE 7/18/86 WCG

ADDITIONAL DOCUMENTATION

Other (Analysis, Vendor Data, etc) (Continued)

4. WBN-OSG4-048 R4 (B26 890510 504), "Equipment Submergence
Requirements in Reactor Building."

5. WBNTSR-057RO (B26 891221 201), "Beta Dose Reduction From Finite
Volume."

6. TVA Environmental Drawing 47E235-Series (specifically 47E235-42 R2
and DCA P-04104-02-1 and DCA P-04104-03-0).

7. TVA Central Laboratories Technical Report M86-86-0032, dated
November 13, 1985 (E13 851113 251), "TB Terminals From Sequoyah
Nuclear Plant Environmental Qualification."

8. John A. Raulston memorandum, with attachments, to R. A. Sessoms
dated November 20, 1985 (B45 851120 263).

9. WBNTSR-051RO (B26 891129 202), Reduction of Beta by Sheet Steel.

10. TVA Central Laboratories Technical Report C186-86-1186, dated
August 8, 1986 (E13 860808 251), "Examination of Electrical
Terminal Blocks Manufactured by General Electric Company."

11. General Electric Company letter dated July 16, 1986
(B70 860721 100).

12. General Electric Company letter dated February 24, 1978. JR5

NOTE: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed above,
need not be repeated in other sections of the binder. This
listing includes only those documents which are essential to
qualification and accordingly should not be considered a
complete listing of binder references.

PAGE B-2 R5



BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B2 OF B39
R 1 R Z

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86 CAG AtZ
1/17/89 8'-/9

TERMINAL BLOCKS CHECKED ETD DATE 7/18/86 JFW -VC
1 /23 / 8 9

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified *

Equipment Satisfies All Requirements-Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES *The conclusion of-equip-

ment qualified is conditional depending upon resolution of the

technical issues listed (see front of hinder)

R2

COMMENTS/RECOMMENDATIONS

qualified for inside and

The General Electric terminal blocks are

outside containment service for 40 vears.~-I .~ - --

The'blocks are qualified f Dower and control aDplications in any

area of the nlant

]R2

s o-- --- ------ --- -- - I

local iunction boxes inside containment and the main steam valve

vault rooms are coated with Dow Corning RTV 3140 coating.

IR2

PAGE B-3 R2
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BINDER NO. WBNEO-TB-O01 PLANT WBN UNIT(S) 1 SHEET OF__
RI R__

BINDER TITLE GENERAL ELECTRIC COMPUTED /R1?-~• - DATE /-?.) - _

TERMINAL BLOCKS CHECKED /R1 Q{L) DATE/-Z7--Y5 -

TIlS PAGE INTENTIONALLY LEFT BLANK

Page B-4 was deleted per revision 1

II

:- W.,, .. :,: . 4 - 1 D 1
I I ;



WBNQ-B-01 BN IB3 89
BINDER NO. WBN 1NUNITS SHEET __ _

0 .MT'V' AT. L-T. .v LI0'" r fl H A , j 1., R - R
BINDER TITLE.

TERMINAL BLOCKS

COMPUTED DATE 7/ZZ6

CHECKED 4-½& DATE____ _

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

x Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
0IB (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS NA

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE Standard 344-1975

1OCFR50/Appendix B

ANSI N45.2

NEMA ICS4

UL 1059

PAGL .
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BINDER NO. WBNEQ-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B4 OF B39
R 2 R_

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86Ij

TERMINAL BLOCKS CHECKED ETD DATE 7/18/86 '2Qk-"-
e?-beI4

D. OUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Under Identical Conditions or Under

Similar Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS |R2

PAGE B-6 R2
PLUSEQ/28 .22
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BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B5 OF B39
R 5 R

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/26/86 _DA _

TERMINAL BLOCKS CHECKED ETD DATE 7/26/86 A ___

7.3-1

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification documentation
identical to the plant equipment which requires qualification
(Yes/No/NA)? Yes

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

Plant Device
Terminal
Block
General
Electric
CR151B
Series

Qualification
Document

Terminal
Block
General
Electric

CR151B6

Reference
Page I-2,
Par. 2.1
Page I-2,
Par. 2.1
Page 1-2,
Par. 2.1

(4) Serial Number(s) NA

(5) Identify Component- NA
Unique checksheet
attached: -

JUSTIFICATION/COMMENTS New CR151B6 I
Wyle Test Report No. 17733-1 Revision
TVA concludes that the tested blocks'

blocks were tested in the
B, dated March 19, 1986.
base material was mineral

filled phenolic, rather than cellulose-filled pneholic, as Wyle
concluded in the test program. since General Electric states in
their letter to B. Hooper dated July 16, 1986 (See TAB E), that
the block material was chanted from cellulose-filled nhenolic
mineral-filled phenolic in May of 1983, approximately. This
conclusion has been Droven to be valid based uron a material
analysis performed by TVA's Central Laboratories and documented
in Report No. C186-86-1186 (see TAB C-3).

The CR151B terminal blocks in TAB.A are composed of a phenolic
material, either cellulose-filled or mineral-filled. These two
types of phenolic materials are similar in appearance, texture.
and resistance to the effects of high temperatures.

PAGE B-7 RS
WBEP-0028Q
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WBNEQ-TB-OO1 WBN UNIT(S) SHEETB8 _ 9

BINDER TITLE GENERAL ELECTRIC COMPUTED DATE 71%/ R -R_

TERMINAL BLOCKS CHECKED _ _ DATE ___/

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the test report
and/or evaluation and reference the source. Is the interface a
requirement for our application (Yes/No)? (Note below.) If yes,
enter requirement in QMDS, if No, provide justification.

Plant
Requirement? R

Interface Identify Interface (Yes/No) Te:

Terminal Block Pag
Mounting Bolts Mounting Screws (3) Yes Par

External None NA NA

eference
st Report
e X-ll,
. 3.2.1

Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Terminal Lugs
(1) See Comment

None

Horizontal

Mounted In

Junction B
Other Jumper Wir

.JTqTTWTCATTON/COMFMNTq (1)

(3) Yes
Page I-2,
Par. 2.2.1

NA NA

NA NA

Page X-10,
L or Vertical (2)(3) No Par. 3.2.1

Page VIII-3,

Lside Enclosures (3) Yes Par. 2.1.1

Page I-2,
Par. 2.2.1;

foxes and Page VIII-3,
-inz (3)(4) Yes- Par. 2.1.1

All t,-rminqniq mn tprminal hlocka at Watts

Rn-r rp mqtdi iiqina nrpqrrihpd mntpriAlq Annd nro-ndures ner TVA General

Construction Specification G-38. Included in G-38 are crimp type insulated

and uninsulated terminals (tin coated for oxidation/corrosion inhibition

and compatibility with terminal block materials) which are installed by

usin2 the aDDrOPriate terminal manufacturer's calibrated crimpinz-tooli

Sources for these terminals are the AMP Products Corp., Burndy Corp., and

Thomas and Betts Company.

PAGE li o
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BINDER NO WBNEQ-TB-.1. PLANT- UNIT(S) 1 SHEET 9

BINDER TITLE GENERAL ELECTRIC COMPUTED AddR -AT R ____

TERMINAL BLOCKS CHECKED DATE____ ___

F. INSTALLATION INTERFACES (Continued)

The nerformance of the terminals in the test confirms the suitability of

these materials. Terminal blocks screws are tizhtened to provide a

snug r-nnprpit-on with terminaql. nnlis ntherwise instructed by terminal

block or terminal vendors. These procedures are required by TVA General

Construction Specification G-38, "Installine Insulated Cables RatedUp

to 15.000 Volts." and Watts Bar Nuclear Plant Modifications and Additions

Instruction M&AI-4. "Installation and Inspection of Cable Terminations."

(2) Terminal block orientation in test was vertical with open conduit

enterine top of box. This allowed the chemical spray entering junction

box to flow or drip down terminal block across adjacent circuits. thus

increasing chances of leakage currents and subsequent failure of the

safety-related circuits. Although the blocks were not located directly

under the conduit entry in the test. the possibility exists that some

blocks may be located directly under toD entry conduits at Watts Bar.

But in the high accident pressure areas where steam/chemical spray

might be forced into the boxes (i.e.. containment and the main steam

valve vault rooms). the conduit systems are closed to minimize this

possibility and the terminal blocks are coated inside containment and

the main steam valve vault rooms to help protect them. Also see note (3). -

PAGF LL
TVA 19537 (OE-3-86) r,.(.CM L /. I * J
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BINDER NO. WBNEQ-TB-1 WBN UNIT(S) 1 SHEET B10 0F39

BINDER TITLE GENERAL ELECTRIC COMPUTED _ RDATE 7AA R.-

TERMINAL BLOCKS CHECKED DATE 7//&Z

F. INSTALLATION INTERFACES (Continued)

(3) The standard Dhvsical configuration is to install terminal-blocks-in-

enclosures o-he Nati-4onal aElect1 orric Articlea 110-17 and the NEMA

Standard Publication 250. The attachment of the'terminal blocks to the

enclosure internal panels by mounting screws, the attachment of wiring to

the terminal blocks by terminal luRsT and the orientation of the terminal

blocks within the enclosures are all standard considerations in all

terminal block applications/installations and do not require any special

considerations for QMDS. Terminal blocks in WBN safety-related circuits

are installed in gasketed and ungasketed sheet steel enclosures (see Binder

WBNEQ-JBOX-001). The enclosures provide a degree *of physical protection

but are not relied upon for environmental qualification other than for

direct spray impingement. The Wyle test program. 17733-1, qualified

terminal blocks installed in NEMA 12 (zasketed) enclosures. However,.

since the enclosures had weepholes drilled in them and they had open

conduits entering them. the test essentially applied to uneasketed

enclosures, also.

TVA 1 9Fi7 ItnF- Ri-%t - csts *

-
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BINDER NO. WBNEQ-TB-__ PLANT WBN UNIT(S) ISHEET B- OF

GENERAL ELECTRIC R__ __

BINDER TITLE COMPUTED)-a DATE Zt7/761
TERMINAL BLOCKS CHECKED . DATE--//?z / ______ __

F. INSTALLATION INTERFACES (Continued)

(4) The environmental qualification of junction boxes and iumper wire

interfaces of the terminal blocks is addressed in the following binders:

Binder No. Interface

WBNEQ-JBOX-OOl Junction Box

WBNEQ-CABL-044 Rockbestos XLPE Jumper Wire -

PAGF 9I)
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BINDER NO. WBNEO-TB-O01 PLANT WBN UNIT(S) 1 SHEET B12 OF B39
R 5 R_

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/26/86 Z _D__

sots qoo

TERMINAL BLOCKS CHECKED ETD DATE 7/26/86 ; __c

/ot31-ftl

G. TEST SEQUENCE

(1) Test Sequence: Was the. test sequence established to simulate the
accident environment in accordance with
6.3.2 (yes/no/NA)? (note below)

(a) Equipment inspected for damage

(b) Baseline performance measurements
taken

IEE-323 (74), paragraph

Yes/No/NA

Yes

Yes

Reference
Page I-1,
Par. 2.1
Page I-3,
Par. 2.3

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes*

Yes

Yes

Yes

Yes

Yes

Yes

(2) Was the same piece of equipment used throughout the
described in item (1) above (yes/no/NA)? Yes

Page IV-1,
Par. 2.0
Page II-1,
Par. 2.0
See
Page B-15 |R5

Page VI-2,
Par. 2.0

Page VIII-4,
Par. 2.4
Page VIII-4,
Par. 2.4
Page IX-1,
Par. 3.0

test sequence

(3) Have the test equipment, test equipment accuracies and calibration
data been appropriately documented (yes/no/NA)? Yes
(Reference Page vii. paragraph 8.0).

JUSTIFICATION/COMMENTS *Only coated terminal blocks were
thermally aged, since the Dow Corning RTV 3140 was considered to
be sensitive to thermal aging. The-uncoated blocks in the test
were not thermally aged, since the tlrJjl bock materials were
deemed not axe-sensitive to time-tetimoerature effects (see
17733-1, page X-19, paragraph 3.6.5-and Page B-15). I R5

PAGE B-14 R5
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BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B13 OF B39
R 5 R

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86 _7_____
%14i I 0

TERMINAL BLOCKS CHECKED ETD DATE 7/18/86 zX/4X

G.(l)(c) Thermal - The basis for evaluating the thermal sensitivity of
each non-metallic material is to determine the expected life in its
service environment. Per Wyle Test Report No. 17733-1, Page X-52, if
the expected life is greater than 1,000 years for materials located in
a mild environment, and 10,000 years for materials located in a harsh
environment, the material is considered age insensitive for the
application. Page X-32, Table II, gives the expected life of phenolic

-as 6 x 106 years at 494C (120*F) and page X-30, Table I, states that
phenolic is age insensitive.

A test report by R. M. Schuster of General Electric Company dated
November 6, 1973, "Terminal Block LOCA Test for Electrical Penetration
Assemblies" showed that terminal block performance was not significantly
affected by high temperatures (260*F minimum and 340'F maximum during
a 10-day test). See TAB E.

R5
Sandia Laboratories Report No. NUREG/CR3691 dated September 1984, "An
Assessment of Terminal Blocks in the Nuclear Power Industry," concluded
that the terminal block phenolilc material is not a significant factor
to terminal block failures, but rather leakage currents caused by
conductive film formation on the terminal block insulating surfaces.
Several sources exist which contribute to the film formation:
contaminants (dust, manufacturing residues, body salts from handling,
etc.) in the block crevices and on its surfaces; corrosion of the block
metallics (conductive strips, screws) and condensation formed from both
normal and accident conditions.

G.(l)(c) Wear - The terminal blocks contain no moving parts and thus,
wear aging is not appropriate for this equipment. The blocks are
passive electrical devices that are energized at levels below the
manufacturer's ratings (30A,600V). Thus there are no electrical,
mechanical, or process stresses induced in them.

PAGE B-15 R5
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BINDER NO. ____________ PLANT__________ 1 SHEET B14 OF� 39

WBNEQ-TB-OO1I WBN UNT()B14_____ 9_BINDER NOT GNERALE PLANT CMT UNITDS A SHEET - o k

BIINDER TITLE GENERAL ELECTRIC COMPUTED is* DATEV R - R

TERMINAL BLOCKS
CHECKED r__ _ DATE._/'/8/•9 _

H. AGING

(1) Was aging considered in
(Yes/no/NA)? Yes

the qualification program
(Reference Page IV-1, par. 2.0 and

Pate II-l. Par. 2.0).

JUSTIFICATION/COMMENTS

(2) Were the following effects considered in the aging program:

Agina Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/process)
stress aging

Yes/No/NA Reference
Page IV-l,

Yes Par. 2.0
Page II-l,

Yes Par. 2.0

No

No

See TAB C

See Sht. Bl

JUSTIFICATION/COMMENTS

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? NA (Reference NA).

JUSTIFICATION/COMMENTS See sheet B15.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference Pare IV-1, par. 2.0).

JUSTIFICATION/ COMMENTS

PAGEi1L6
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BINDER NO. WBNEO-TB-OOl PLANT WBN UNIT(S) 1 SHEET B15 OF B39
R 3 R

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86 a ___

TERMINAL BLOCKS CHECKED ETD DATE 7/18/86 t-C _ _

TEST SEOUENCE AND SYNERGISTIC EFFECTS. SECTIONS G AND H (3)

A review of NUREG/CR-2157 and 2932 determined that there are no known
synergistic effects on the RTV coating material that would cause
unsatisfactory performance of the terminal blocks. The terminal block
materials were assumed to be insensitive to thermal aging effects, and the
test program proved that they are not sensitive to radiation effects of the
levels exposed. As shown in Sections I, III, and V of Wyle Test Report
17733-1 (see TAB D), the result of sequential radiation and thermal aging
on the thermal block coating material was increased insulation resistance
after each exposure from initial baseline measurements. No visible damage
or degradation to the terminal blocks or coating had occurred. Because
each exposure (thermal aging and radiation exposure) on its own increased
the insulation resistance of the blocks, it is reasonable to conclude that
the reverse sequence of exposure or simultaneous exposure to these
parameters would have the same effect. It is concluded that sequence has
no effect on these materials.

No dose rate synergisms are known to apply to the RTV or terminal block
materials. Moisture is the only other environmental parameter that could
have a potential synergistic effect on the terminal blocks. EPRI Report
No. NP-2129, "Radiation Effects on Organic Materials in Nuclear Plants,"
states that cellulose-filled phenolics become more susceptible to moisture
damage after irradiation. However, this phenomenon was not observed in
Wyle Test Report 17733-1. Also, any moisture induced cracking of the
phenolic insulating material would be minimized as the entire block is held
intact and rigid by the mounting screws. In addition, changes in relative
humidity could cause condensation to form on the terminals, thus
increasing the chances of corrosion; however, terminal blocks in areas that
experience periods of 100 percent relative humidity during nonaccident
conditions (i.e., containment and the main steam valve vault rooms are
coated with Dow Corning RTV 3140 coating.

PAGE B-17 R3
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BINDER NO. WBNEO-TB-oOl PLANT WBN UNIT(S) 1 SHEET B16 OF B39
R 3 R 5

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86 JDH _1____

3-7-90 10/73/90
TERMINAL BLOCKS CHECKED ETD DATE 7/18/86 WCG ,Y;_

3-21-90 /O -F9/-

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: Section X, paragraph 3.6 through 3.6.4.1: Tables

I and II: ADDendix IV).

JUSTIFICATION/COMMENTS Phenolics were shown not to be

age-sensitive. (Refer to Justification/Comments. Section I). |R5

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference Page X-15. paragraph

JUSTIFICATION/COMMENTS_

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference Page X-16. paragraph 3.6.4.1:

Page X-19. !aragraph 3.6.5).

Parameter Plant Maximum Normal Test Equivalent

Temperature 130F (54.40C) 90CC 130°F (54.4 0C) IR5
Time 40-years 498 hrs 40-years

JUSTIFICATION/COMMENTS See Page B-19A

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference Page X-49. ApDendix IV).

JUSTIFICATION/COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? Yes
(Reference Page X-16, Paragraph 3.6.4.1).

JUSTIFICATION/COMMENTS The RTV activation energv was used as
the basis for the aging program because Dhenolics are not age-
sensitive. Resultant age-conditioning was comparable to 40
Years on the RTV coating. JR5

PAGE B-18 RS
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BINDER NO. PLANT IN UNIT(S) SHEET - On

BINDER TITLE GENERAL ELECTRIC COMPUTED 2 DATE ____q6 -

TERMINAL BLOCKS CHECKED M___ DATE ___L_

H. AGING (Continued)

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the

line (yes/no/NA)? NA (Reference See below).

JUSTIFICATION/COMMENTS Regression line not used.

(h) Was the equipment operated during the thermal aging

(yes/no/NA)? No (Reference Pare X-19. oarasraph 3.6.5).

JUSTIFICATION/COMMENTS See sheet B18.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification

program (yes/no/NA)? Ye (Reference Page II-1. Paragraph 2.0).

JUSTIFICATION/ COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? -Yes

(Reference Page X-30. Items 1.1 & 1.2: Paze X-14.

paragraph 3.4.1).

JUSTIFICATION/ COMMENTS

(c) Was the basis for radiation aging exposure identified in the

qualification program (yes/no/NA)? Yes
(Reference Pa2e X-15. oaragraoh 3.4.3).

JUSTIFICATION/COMMENTS

PAGE 8-.
�1
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BINDER NO. WBNEO-TB-OO1 PLANT WmN UNIT(S) 1 SHEET Bl7aOF B39
R 3 R 5

BINDER TITLE GENERAL ELECTRIC COMPUTED R2/CAGDATE 9/18/89 JDH :ZA
3/7/90 Io(*///O

TERMINAL BLOCKS CHECKED R2/WCG DATE 9/20/89 WCG Aim
3/21/90 -]'-9

H. AGING (Continued)

4. (d) JUSTIFICATION/COMMENTS (continued)

Thermal aging performed in the Wyle 17733-1 test program
equates to a qualified life of 40 years at 1200F and 14.2 R5
years at 1300F (maximum normal temperature in the MSVV
rooms). Based on the following, however, the qualified
life is extended to 40 years at 130?F.

The thermal aging program was performed to assess time-
temperature effects on the RTV coating, since the
terminal block phenolic material was determined to be
insensitive to thermal aging effects over a 40-year
lifetime for temperatures present at Watts Bar.
Since the coating has a U.L. rating of 3650F (1806C)
(per page X-17, Section 3.6.4.1.2 of 17733-1), it is
reasonable to expect it to be qualified for 40 years at
1300F. The results of the 17733-1 test program revealed
that there is little difference, if any, on terminal block
performance during an accident whether or not they are
coated. Therefore, for DBE qualification, the presence of
RTV coating on the blocks is not required. However, as an
added measure of conservatism, TVA applies the coating to
blocks inside containment and the MSVV rooms to help
protect the terminal block conducting materials (terminal
screws and connector plates) from corrosion and potential
leakage currents if the block is exposed to moisture.

PAGE B-19A R5
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WBNEQ-TB-001 WBN 1B18 B39
BINDER NO. ___________ PLANT _ _ UNIT(S) SHEET OF

BINDER TITLE GENEA ELECThIC COMPUTED Ad DATE 7//(/ R

TERMINAL BLOCKS CHECKED £t) DATE _ _ _ _ _

H.(4)(h) JUSTIFICATION/COMMENTS - The terminal blocks were not energized during

thermal aginp sequence of Wyle test program 17733-1 for the following

reasons:

1. The terminal blocks are Passive devices. Thus. there is no need to

monitor their performance during thermal apinz. -

2. Any temperature rise in the blocks' enclosures due to energization

is nezligible due to the following:

a. The results of the 17733-1 test Drogram revealed that there is

little difference. if any. on terminal block Performance during

an accident whether or not they are coated. Thus. the effect of

temperature on the coating material is irrelevant. WYle had

concluded that the terminal block materials were not sensitive

to time-temperature effects over a 40-year lifetime (Daze X-19.

Darasranh 3.6.5).

b. There is minimal thermal contribution from terminal blocks

inside enclosures because: (1) instrumentation circuits

operate with low current. thus there is no heat rise and (2)

safety-related control circuits are operated only periodically.

PAGFE 6-a -
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BINDER NO. WBNEO-TB-001 PLANT WBN UNIT(S) 1 SHEET B19 OF B31
R 1 R 2

BINDER TITLE GENERAL ELECTRIC COMPUTEDUJLH DATE 7/16/86 CAG
1/6/89 9 /e By

TERMINAL BLOCKS CHECKED ETD DATE 7l16/86 JFW -"-P

1/6/89 T_

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference: Page II-1

Para. 2.0

Plant normal ambient radiation
dose (rd)

Test exposure dose (rd)

Test exposure dose rate (rd/hr)

Test exposure source type
(e.g., Co-60 gamma)

i-7
2.0 x 10 gammna

8
2.534 x 10 gamma

6
<1.0 x 10g

Co-60 gamma

JUSTIFICATION/COMMENTS

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program* No (Reference: NA

Ji

JUSTIFICATION/COMMENTS Equipment installed in enclosures

which are rizidlv mounted See TAB C (no C2)

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? NA
(Reference: NA

JUSTIFICATION / COMMENTS

* Qualification program refers to the test report and any supplemen-
tal documentation including TVA analyses in TAB C of the binder.

PAGE B-21 R2
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BINDER NO. QTBO PLANT WBN UNIT(S) SHEET - on-

BINDER TITLE GENERAL ELECTRIC COMPUTED meL DATE ____- __

TERMINAL BLOCKS
CHECKED _ _ DATE ___ ___

HR. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)'? No
(Reference NA).

JUSTIFICATION/COMMENTS See sheet B13.

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? NA (Reference NA).

JUSTIFICATION/COMMENTS See sheet B13.

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Yes
(Reference Page v. paragraph 4.0).

Qualified life (Document in QMDS) 40-years

JUSTIFICATION/ COMMENTS

PV-F 6-,
r±ri .LTVA 19537 (OE-3-86)



BINDER NO. WBNEO-TB-OOl PLANT WBN UNIT(S) 1 SHEET B21 OF B39
R 1 R_

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86 -

TERMINAL BLOCKS CHECKED ETD DATE 7/16/86 _

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? No
(Reference: See below

Rl

JUSTIFICATION/COMMENTS No replacement intervals: Terminfal

blocks qualified for 40 years.

"- . !,,1 Z-



BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B220FB39
R 3 R_

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86 J7__

TERMINAL BLOCKS -CHECKED ETD DATE 7/18/86 4 _ _

'2-;J- Sfo

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal
and/or Radiation Degradation and Aging (Use Section C of Binder
for Detailed Materials Analysis).

Radiation Activation
Material/Property/Function Threshold Reference Energy Reference

(a) DOW Corning RTV 3140 unknown Page X-30 1.61 Page X-30
Coating

(b)

(c)

(d)

(e)

JUSTIFICATION/COMMENTS The phenolic material forms the base of the

terminal block and is used -as the insulating material between

circuits on the'block. The RTV coating is used to help Protect the

terminal block conducting materials (terminal screws and connector

Plates) from corrosion and potential leakage currents if the block

is exposed to--moisture. The RTV activation energy was used as the

basis for the thermal aging program because phenolics are not age-

sensitive. The resultant age-conditioning was equivalent to 37

u 2 -c ^ 0i asz * u E~4 " . 1 I0 w h Lv.a . * Au 0,Lu - -- a * X -... JO, S. e e Wd I aI o W

aged to the equivalent of 40 years (activation energy 1.61). A

detailed analysis for the phenolic and coating is presented in

Wvle Test Report No. 17733-1. Section X. paragraphs 3.4 and 3.6.

R3

PAGE B-24 R3
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BINDER NO WBNEQ-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B23 -P 9

fl4flflAT LT Arty , / R - R
BINDER TITLE ___ __ ___ __ ___ __ __

TERMINAL BLOCKS

COMPUTED ct DATE _7__f6_

CHECKED _ _ DATE I//

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference Pa2e VIII-2. paragrayh 1.5).

Identify Acceptance Criteria: The terminal blocks shall distribute

sufficient power for proper operability of end devices during the

LOCA test. Proper operability of (see sheet B24).

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference Pare VIII-2.

ParaeraDh 1.5).

Identify baseline and functional testing: Insulation resistance

measurements after thermal agin2. radiation exposure. seismic testing.

load current monitoring during accident simulation. and periodic

leaka2e current measurements during accident simulation.

JUSTIFICATION/ COMMENTS

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference Paie VIII-2. Paragraph 1.5.1).

JUSTIFICATION/ COMMENTS

PA.-t- LL5
TVA 19537 (OE-3-86) Zy~r.LI/ OJI



WBNEQ-TB-O0l WBN 1
BINDER NO. WBE-BO1PLANT______ UNIT(S) _____

BINDER TITLE
GENERAL ELECTRIC

B24 B39
SHEET OF

R R

TERMINAL BLOCKS

COMPUTED _- DATE 7/_ __ _

CHECKED ge D A T E /P

J.(l)(Continued): end devices is defined as follows:

1. RTD End Devices - The output resistance shall be within - 20 percent
of the values recorded during the pre-LOCA operability checks.

2. Trandsmitter End Devices - The output currents-shall be within - 20---
percent of the values recorded during the pre-LOCA operability checks.

3. Solenoid Valve End Devices - The solenoid valves shall remain
energized during the LOCA test and not change state. -

I PAGE : a s
£Ar±I ..J.LTVA 19537 (OE-3-86)



BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B25 OF B30
R I R_

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 9/15/36 § _

i-6'/9i
TERMINAL BLOCKS CHECKED ETD DATE 9/15/86 X )

J. EQ UIPMENT EQECTRICAL C TERI5 I. C NECEUSARYT ESURE THE
PERFORPMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? No (Reference: NA

JUSTIFICATION/COMMENTS See Page B-29. |R1

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

Voltage 120 VAC. 125 VDC NA

Load NA (1) NA (1)

Frequency NA (1) ,NA (1)

Accuracy NA (2) NA (2)

Other(s)

-_ RI

JUSTIFICATION/COMMENTS (1) Electrical oarameter~s

for terminal blocks. under specified accident conditions.

are the same as under Plant normal cond itons. Thle Watts

Bar terminal blocks are used in control aDolications

where control circuit loads range up to I am j tjycallv

these loads are less than 1 agno).

* oPAOe5-Z 7 |Z-I



BINDER NO. WBNEQ-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B26 OF 839
R 1 R

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 9/15/86 -t-Z

TERMINAL BLOCKS CHECKED ETD DATE 9/15/86 _

J. EQUUPMENTELECT RICL A T.R STIQLEC A&L.IQENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(5)(b) Parameter Soecific Accident Conditions Reference

Voltage- 120 VAC. 125 VDC NA

Load NA (1) NA (1)

Frequency NA (1) NA (1)

Accuracy NA (2) NA (Z)

Other(s)

JUSTIFICATION/ COMMENTS

(5)(c) Paramete Demonstrated Conditions Reference

Voltage 120 VAC. 125 VDC (3) pV111-20

Load 432xma. 108ma PV111-20

Frequency NA NA

Accuracy (2))

Other(s)
NA NA NA

JUSTIFICATION/COMMENTS (2) The test orogram was designed to

determine the ability of the terminal blocks to provide

sufficient Power for prover operability of end devices

during an accident at loads tvpical of those at Watts Bar.

There are no lOCFR50.49 instrumentation transmitter and RTD

circuits terminated on terminal blocks at Watts Bar. There-

|R1

I R1

fore. rrliracv isq not a consderation. The demnsi-trated

v l c of vl tan- and load thri oghrut- t-hp test- cromn-nrpd

PAGE 5-Z 4i
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BINDER NO. WBNEQ-TB-OO1 PLANT WBN UNIT(S) I SHEET B26a OF_39
R - R

BINDER TITLE GENERAL ELECTRIC COMPUTED IR1aW4 DATE / _____ - -

TERMINAL BLOCKS CHECKED /R1 Al J DATEi-S _ _ _

J. EUMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE.
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(5)(c)
JUSTIFICATION/COMMENTS (continued)

close to values which were predetermined bv nre-LOCA opera-

bility checks of the end devices.

(3) See TAB C. sheet C-9. for discussion of oualification of

terminal blocks for 480 VAC applications.

. ..

|< , ^" b-2 A ( iL ___-___-



BINDER NO. WBNEQ-TB-OOl PLANT WBN UNIT(S) 1 SHEETB27 0039
R -_ R_

BINDER TITLE GENERAL ELECTRIC COMPUTED DATE _7____ _

TERMINAL BLOCKS CHECKED ________ DATEt/•

J.(4) JUSTIFICATION/COMMENTS

Only insulation resistance measurements were performed for baseline

testing. Testing for operability with test loads was considered

unnecessary because terminal blocks are not complex equipment, and

insulation resistance measurements and visual inspection did not provide

indication to the contrary that the terminal blocks would not carry-the

load. Pre-accident simulation load conditions were established. See

J.(5).

PA CE&2

T 1 E
TVA 19537 (OE-3-86) EQP127.31
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K. REOUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

* (3)

(4)

Worst case 47E235-42 and 47E235-761 |R5

(2) Abnormal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

130

0.3

80

i2xluzw-

140

0.3

100

NA

Process Interfaces: None

State anticipated occurrence frequency and duration of abnormal
conditions: Up to 8 hours per excursion and will occur less
than 1% of the Dlant life.

(5) Accident (worst case for any combination of specified accident
parameter-including peak, duration, and profile):

(a) Temperature (OF) *340 Accident type HELB

(b) Pressure (psig) 11.2 Accident type LOCA/HELB

(c) Humidity (X) lOO Accident type LOCA/HELB

4.7x108 Beta
(d) Radiation (rd)** 4.0x10 Gamma Accident type LOCA

(e) Spray Type Chemical Accident type LOCA/HELB

*See page B-32 for discussion of this temperature.

**See TAB C, page C-105, for explanation of beta dose radiation and
gamma equivalent calculation.

IR5

I R5

I R5

|R5

IRS

PAGE B-30 R5

BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B28 OF B39
R 1 R 5

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 9/15/86 CAG -rDh
1/17/89 9/1Wq0

TERMINAL BLOCKS CHECKED ETD DATE 9/15/86 JPW k
1/23/89 /a-31-SD



BINDER NO. WBNEO-TB-0O1 PLANT WBN UNIT(S) 1 SHEET B29 OF B39
R 3 R 5

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 9/15/86 JDH Amp
3/7/90 I//ACf

TERMINAL BLOCKS CHECKED ETD DATE 9/15/86 WCG
3/21/90 ,3l-

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): Spray duration is 30 days and flow rate is 0.92

gvm/ftZ. Sprav composition is an alkaline borate solution (pH

8.3) produced by mixing boric acid with sodium tetraborate.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? Yes (Reference: Section

P. Discussion

(7) Subject to submergence (Yes/No/NA)? No (Reference:_ _

Identify initiation time and duration of submergence:

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: WBNTSR-051, TVA DWG 47E235-42

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify: Terminal

blocks are located in function boxes which are conservatively

assumed to be fabricated of 16 GA sheet steel which nrovides a

beta reduction factor of 9.98E-02. Therefore, the max Beta

dose the TB's will be exposed to is 4.7E+07 rads.

See nage C-105.

(9) Special environmental calculations (temp., rad., etc.)

TvDe RIMS No.

See TAB B. Section A -

PAGE B-31 RS



BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET__ OF
R 5 R_

BINDER TITLE GENERAL ELECTRIC COMPUTED /R1 CAG DATE 1-23-89 zzy 4
to//mI4O

TERMINAL BLOCKS CHECKED /R1 JPW DATE 1-23-89 f

K. REOUIRED OPERATING ENVIRONMENT (continued)

(5)(a)
Accident temperature: A peak temperature of 5350F occurs in the
main steam valve rooms in the event of a main steam line break
(MSLB) per TVA environmental drawing 47E235-76. However,
QIR MNMWBN90057 documents a peak temperature exposure to the terminal
block after the MSLB of 3400F for qualification purposes. This
value will be revised after WBN specific thermal lag analysis is
completed in 1991.

PAGE B-32 R5
WBEP-0028Q



L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter

Operating Time

Temperature (OF)

Pressure (psig)

Relative Humidity (%)

*Chemical Spray

**Radiation (rd)***

Submergence

Specified Demonstrated

100 days

340

NA

83 hours

350

NA

100 100

2000ppm boron 2000ppm boron
pH 8.3 D pH 8.3 + 1

2.31E+08gamma
and beta 2.53E+08gamma

NA . NA

Reference

PP VIII-28,
29, 30
P X-26, Par.
3.10.7

P VIII-28 IR5

NA

P X-25,
Par. 3.10.7
P VIII-28

P VIII-4
Par. 2.4

p II-1
Par. 2.0

NA

*Includes spray concentration, flowrate, density, duration, and
pH.

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type.

***See TAB C, page C-105, for Beta Radiation Dose Reduction Cal-
culation

(2) Comparison of worst-case profiles and margin assessment:

Parameter

Temperature
Pressure
Relative Humid
Chemical Spray
Submergence

JUSTIFICATION/

Test Profile
Envelopes Specified

(Yes/No/NA)

Yes
Yes

ity Yes
Yes
NA

Reference

P VIII-28
P VIII-28
P VIII-28
P VIII-4
NA

COMMENTS

PAGE B-33 R5

BINDER NO. WBNEO-TB-001 PLANT WBN UNIT(S) 1 SHEET B30 OF B39
R 3 -R 5

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 9/15/86 JDH JZS
3/7/90 ?/(lf.9Q

TERMINAL BLOCKS CHECKED ETD DATE 9/15/86 WCG - isc
3/21/90 l-'O



-

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins per IEEE-323(74)

Temperature: +15 degrees

Pressure:

F

Margin
Applied Yes/No/NA

See Page B-32
10°0F Yes IR5.

+10% but no more than
10 psig

Radiation: +10% of accident dose + 10%

Time: +10% (or 1 hour + operating time
per NUREG-0588) None

Voltage: +10% of rated value (1) None

Frequency: ±5% of rated value (1)

Environmental Transient: the initial
transient and the peak temperature (2)
applied twice

None

NA

NA

Yes

Yes

NA

NA

Vibration: +10% added to acceleration(3) NA NA

JUSTIFICATION/COMMENTS (1) Only the necessary levels of
voltage and frequencv to operate the end devices were applied.

(2) Althouah required by IEEE-323(74). the twice applied
environmental transient is aenerallv recognized to not be
needed if sufficient margin is added to the temperature and
Pressure parameters. This is consistent with the option pro-
vided in IEEE-323(83).

(3) The terminal blocks were aualified seismically as devices
in the test program. which is more stringent than qualification
as assemblies, which they are, as actually installed (mounted
inside enclosures which are affixed to some rigid structure).

(4) Pressure is not a failure mode for terminal blocks.

PAGE B-34 RS
WBEP-0028Q
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BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B32 OF B39
R 5 - R

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86 XD. -

TERMINAL BLOCKS CHECKED ETD DATE 7/18/86 zsswt
/0-3(*po

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference: Page X-9. paragraph 2.2).

JUSTIFICATION/COMMENTS The terminal blocks distribute suf-
ficient power for proper operabilitv of safety-related
devices before. during, and after design basis accidents.

(2) Did the equipment perform its intended function during the
simulated design basis accident exposure (Yes/No/NA)? Yes
(Reference: Page VIII-5, paragravh 3.0).

JUSTIFICATION/COMMENTS

(3) Did the equipment perform its intended function during the
simulated post-design basis accident exposure
(Yes/No/NA)? Yes (Reference: Paae VIII-5. paragraDh 3.0).

JUSTIFICATION/COMMENTS

(4) Did the test demonstrate the operability requirements for the
required time interval for which the equipment is required to
operate (Yes/No/NA)? Yes (Reference: Page VIII-5,
DaragraDh 3.0; TAB C. Page C-54). I R5

JUSTIFICATION/CUMMENTS

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (Yes/No/NA)? Yes
(Reference: Pages ii. iii, iv. v: -aragraph 4.0

-_

JUSTIFICATION/COMMENTS Only Anomalies 1 and 2 are applicable

PAGE B-35 R5

to the terminal blocks being addressed in this binder.
Anomalies 3-5 apply to cables which are addressed in other
binders. See Section P for discussion of anomalies.



BINDER NO._WBNEQ-TB-OO1

GENERAL ELEN
BINDER TITLE

TERMINAL BLOCKS

PLANT N UNIT(S) 1 SHEET B33 OF -__9

CTRIC COMPUTED DATE Z&& R-

CHECKED _____ DATEW- 8/tj ____ _

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS

PA GE 6-3K
TVA 19537 (OE-3-86) by .EI J A

I



BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEETB34 OFB39
R 3 R_

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86 7N __

TERMINAL BLOCKS CHECKED ETD DATE 7/18/86 4 ____

0. SUMMARY OF REVIEW

Yes/No/NA

(1) Documented evidence of qualification adequate Yes
(Have all assumptions, mathematical models, and all
extrapolations of test data used in an analysis been
justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary) NA
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately Yes
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior
to application of DBE conditions?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

R3

(c) Absence of preaging in test/analysis justified? Yes

(d) Materials susceptible to thermal/radiation
aging identified?

Yes

PAGE B-37 R3
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WBNEQ-TB-OO1 WBN 1 B3 5 B39
BINDER NO. ___________ PLANT _ _ _ UNIT(S) _ SHEET - OF -

BINDER TITLE GENERAL ELECTRIC COMPUTED- DATE R _ R _

TERMINAL BLOCKS CHECKED X____ DATE ___ __ __

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (e.g., normally
energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

(13) Criteria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes-

. Yes

Yes

NA

Yes

Yes

Yes

Yes

Yes

PAGE50 __

TVA 19537 (OE-3-86) ECIPI 2. 7..



WBNEQ-TB-0O1 WBN 1 B36 B3 9
BINDER NO. _________ PLANT _ _ UNIT(S) SHEET - OF -

BINDER TITLE GENERAL EECTIC COMPUTED DATE-D RAER
TERMINAL BLOCKS CHECKED _ _ DATE / _ _ _

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance.
criteria for equipment performed?

(b) Was an initial base line test done to establish
required performance characteristics?

(c) Has the test/analysis demonstrated that performance
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisfied?

(a) Is the minimum specified operating time at least
1 hour?

(b) If exception to the 1-hour minimum operating time
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identified?

P. DISCUSSION

See-sheet B37.

Yes/No/NA

Yes

Yes

Yes

Yes

NA

Yes

Yes

NA

Yes

Yes

Yes

PAGEA-Z=
TV 1953 (me,8)~r~ .3,
TVA 19537 (OE-3-86) L'4r. Z- , ., J



BINDER NO. WBNEO-TB-OO1 PLANT WEN UNIT(S) 1 SHEET B37 OF B39
R 2 R 3

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 9/18/86 CAG . Y
. . 9/18/89 5/Zz/f

TERMINAL BLOCKS CHECKED ETD DATE 9/18/86 WCG s&c-
9/20/89 /22,

P. DISCUSSION (Continued)

1- The terminal hlontk are ued to- terminae c ircriit-q nf afpt-v-

R3
valve vault room at- Watts Ba ~in Anf1t -ri n.4P r.

4
,.-tyi

4
a

coated with Dow Corning RTV 3140.

PAGE B-40 R3

related equipment inside and outside containment and auplications

are in the 120 VAC and 125 VDC range. All lOCFR50-49

instrumentation transmitter and RTD circuits have been spliced out

at Watts Bar. This action was taken to relieve uncertainties due

to leakage currents which are inherent in low voltage instru-

mentation circuit/terminal block avplications under accident

conditions and which degrade instrumentation signal levels/loop

accuracies. Wyle test program 17733-1 showed that leakage

currents are a potential problem for terminal blocks in accident

conditions, and corrosion is a contributing factor to the

leakage current. The test program also showed that coating of

terminations can reduce the levels of leakage currents. Coating

will also reduce corrosion effects during normal. nonaccident

conditions. TVA-supplied and installed terminal blocks used in

local function boxes inside containment and the main steam



P. DISCUSSION (Continued)

T'he hlonrlca avas -ncelstn n -s -----n;> et 41 -rAL-A --- S Cot
'JA ~ JL.~.L'.4. L 1U8LCJIJ I4± .LI rL~LL u Lr

30 amps and 600 volts. They utilize screw terminals for circuit

wire connections. The terminal blocks are mounted in enclosures

to provide a degree of protection from the environment. All

lOCFR50.49 terminal blocks are located above the maximum

postulated flood levels. Terminal block enclosures in areas

susceptible to high accident pressures (containment and the main

steam vault rooms) and areas subject to moisture instrusion (see

environmental drawings) have weep holes drilled in them.

Wyle Laboratories test program 17733-1 proved that the terminal

blocks are qualified for 40 vears and will Perform adequately

before. during, and after design basis accidents.

I R3

.R3

Anomalies that occurred during the Wyle Laboratnries 17711-1

test program that could affect the terminal blocks' ability to

perform their safety functions are addressed helow:

Annmnlv Vo 1.I -. ^. 4Ie Un terminal DOOCI

specimens 2. 4. and 15 were broken during shipment from the

radiation facility. Since the functional operability of

the terminal blocks was demonstrated in subsequent

functional tests and accident testing, the damage does not

PAGE B-41 R3

affect the qualification of the terminal blokesle

2.-

T-4-1 U---. --- -- " - -,-

BINDER NO. WBNEO-TB-OO1 PLANT WBN UNIT(S) 1 SHEET B38 OF B39
R 3 R_

BINDER TITLE GENERAL ELECTRIC COMPUTED JLH DATE 7/16/86 Z _J__

TERMINAL BLOCKS CHECKED ETD DATE 7/18/86 7/8C-/8
3 ,Lt4'D

-

-
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a h ."A 0 mn lqaa a 1 --Chn thA f PvtircatA I nA mA ( ann4rnrimatalv

0.9 mA) after 15 hours into the LOCA test. Measurements taken on

the blocks revealed that specimen 4 was the problem. Testing was

continued successfully with specimen 9 only in the circuit. A

Post-LOCA inspection of specimen 4 revealed a loose terminal screw.

The screw was tightened and the voltape was applied to specimen 4

only with the RTD end device. The output was normal. indicatin2

that the cause of the anomaly was Drobably the loose screw. and the

terminal block would have -erformed adequatelv in the test with the

tightened screw.

PAGE B 4J
FAyr1L/ .JITVA 19537 (OE-3-86)

WBNEQ-TB-OO1 WBN 1 B39 B39
BINDER NO. _ PLANT UNIT(S) SHEET _ OF

BINDER TITLE GENERAL ELECTRIC COMPUTED DATE .. R -R

TERMINAL BLOCKS CHECKED 7 /

P. DISCUSSION (Continued)

B. Anomaly No. 2: The output of the RTD end device for terminal block



1 ~SHEET - OF 1

D N W IEQ-XMTR- 0 PLANT - -- UNIjS DTR -
_ _-

BINDER TITLE -- 76-COMPUTEDa

LOT 7 A 
CHECKED 

AN D4

TAB A - Identification of Equipment

Comprising the Equipment Type

PAGE A--1



PRINT DA 4/90

WA T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION--------
UNIT DEVICE ID NO. AZMUMB IIITH COVNTRC R fA CAT

MODEL NUMBER CNTRACT (2).

SBN-1-FT -001-0003A -D 1-FT
SG1 MAIN STEAM HDR FLOW CHAN 1

WBN-I-FT -001-0003B -E 1-FT
SGl MAIN STEAM HDR FLOW CHAN 2

SBN-1-FT -001-OOEOA -D 1-FT
S02 MAIN STEAM HDR FLOW CHAN 1

IWBN-1-FT -001-DOlOB -E 1-FT
S02 MAIN STEAM HDR FLOW CHAN 2

WBS-1-FT -001-0021A -D 1-FT
SO 3 MAIN STEAM IHDR FLOW CHAN 1

-001-0003A -D
764 LOT 7

-001-0003B -E
764 LOT 7

-001-OO1OA -D
764 LOT 7

-001-0010B -E
764 LOT 7

-001-0021A -D
764 LOT 7

(3)
71C62-54114-1

(3)
71C62-54114-1

(3)
71C62-54114-1

(3)
7IC62-54114-1

(3)
71C62-54114-1

A
A

5MIN
SMIN

A 5MIN
A 5MIN

.A 5MIN
A 5MIN

A 5MIN
A 5MIN

A 5MIN
A 5MIN

UESCRIPTTDN

R I R 2

PREPARER/DATE A. \W/. Lew;ss

CHECKED/DATE D.p. Meyer

- i I/
9/23/96 wLci

/2 3 / 86 HD
3-.3-B37

BINDER NO. * WBNEQ-XMTR-1
MANUFACTURER * BARTON
PAGE .1 OF 7

.mC)

Ni
.lu

- .1)

R-

4xY?
3.L- - V

3A-7Y0

EVENT SAFETY FUNCTION

MS/C INITIATE SI & MS ISOLATION
FW/C ON HIGH STM FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

MS/C INITIATE SI & MS ISOLATION
FW/C ON HIGH STM FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

MS/C INITIATE SI & MS ISOLATION
FW1C ON HIGH STM FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

MS/C INITIATE SI & MS ISOLATION
FW/C ON HIGH STM FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

MS/C INITIATE SI & MS ISOLATION.
FW/C ON HIGH STM FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

i



If
.'

BINDER NO. i
MANUFACTURER
PAGE 2 OFPRINT DATEs 07/06/90

WBNEQ-XMTR-001
I BARTON

7

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATION--------
UNIT DEVICE ID NO. NTI--EEM RM/DCAI SAFETY FUNCTION

pESRIPTION

WBN-1-FT -001-0021B -E 1-FT
SG 3 MAIN STEAM HDR FLOW CHAN 2

WBN-1-FT -001-0028A -D 1-FT
SO 4 MAIN STEAM HDR FLOW CHAN 1

WBN-1-FT -001-0028B -E 1-FT
SO 4 MAIN STEAM HDR FLOW CHAN 1

WBN-1-LT -003-0038
SO 1 LEVEL XMTR (NR)

WBN-1-LT -003-0039
50 1 LEVEL XMTR (NR)

-aI >C=
I
-

7'
.. rN.

-001-0021B -E
764 LOT 7

-001-0028A -D
764 LOT 7

-001-0028B -E
764 LOT 7

-E 1-LT -003-0038 -E
764 LOT 7

-F 1-LT -003-0039 -F
764 LOT 7

(3)
71C62-54114-1

(3)
71C62-54114-1

(3)
71C62-54114-1

(3)
71C62-54114-1

(3)
71C62-54114-1

A 5MIN
A 5MIN

A 5MIN
A 5MIN

A 5MIN
A 5KIN

A
A
A
A
A

A
A
A
A
A

lOOD
lOOD
lOOD
1lMO
lMO

lOOD
lOOD
lOOD
1lMO
1MD

MS/C INITIATE SI & MS ISOLATION
FW/C ON HIGH STM FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

MS/C INITIATE SI & MS ISOLATION
FW/C ON HIGH STM FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

MS/C INITIATE SI 8 MS ISOLATION
FW/C ON HIGH STM FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

L
MS/C
FH/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

MEASURES SG WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SG LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
SO. PAM/TMI

MEASURES SO WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SO LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
SO. PAM

R 1 R 2 R 4

PREPARER/DATE -A.W Lewis 'IJ/23/?4 WCG

CHECKED/DATE B. D. V'11er 9/V/ .C

I 1

3-Zi9

1Y5AACo

i )
N

OPER TIME EVENT

t.
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PRINT DATE& 07/06/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. a
MANUFACTURER
PAGE 3 OF

WBNEQ-XMTR-O01
I BARTON

7

---- LOCATION--------
UNIUBq ~T DEVICE ID 00. AZMITN RUMY~t RM'RA4 CAi

WBN-1-LT -003-0042 -C
50 1 LEVEL XMTR (NR)

HUN-1-LT -003-0043 -F
STM GEN I LEVEL HIDE RANGE

WBN-1-LT -003-0051 -D
SG 2 LEVEL XMTR (NR)

WBN-1-LT -003-0052 -F
SO 2 LEVEL XMTR (NR)

WBN-1-LT -003-0055 -G
SG 2 LEVEL XMTR (NR)

1-LT -003-0042

1-LT -003-0043

-G
764 LOT 7

-F
164 LOT 7

1-LT -003-0051 -D
764 LOT 7

1-LT -003-0052 -F
764 LOT 7

1-LT -003-0055 -G
764 LOT 7

(3)
71C62-54114-1

I (3)
71C62-54114-1

(3)
71C62-54114-1

(3)
71C62-54114-1

(3)
71C62-54114-1

QPER TIME EVENT

A
A
A
A
A

lOOD
100D
100D
1MO
IMO

A 100l
A 100D
A 100D
A lMO
A IMO

A lOOD
A 100D
A 1O0D
A IMO
A iMO

A
A
A
A
A

A
A
A
A
A

loo1
100D
100D
11MO
iMO

loon
100D
100D
lMO
lMO

L
FW/C
MS/c
RH/C
CV/C

L
FW/C
MS/C
RH/C
CV/C

MS/C
FW/C
RH/C
CV/C

L
FW/C
MS/C
CV/C
RH/C

MS/C
FW/C
RH/C
CV/C

SAFETY FUNCTION

MEASURES SG WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SO LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
SO. tWm/ In" x

MEASURES SO WATER LVL TO DETER
MINE IF A SG HAS BLOWN DRY.
ALSO USED FOLLOWING RX TRIP
WHEN THE NR LVL IS TEMPORARILY
OFF SCALE. PAM

MEASURES SO WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SO LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
SO. PAM/TMI

MEASURES SO WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SO LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
SG. ?dsk' /T-tZ

MEASURES SG WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SO LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
SO. p.Vk frtX

1W,

liq

R I R 2 R 4

PREPARER/DATE A.W. Lewis 9i/aa/6t w
CHECKED/DATE B. P. tlexe, ?/z3jr H,-ip

1-3, kV

w/cG A'V
1-2*-9 ' FJ--Y0
.qD Y t'l-
OT svyv0p

;9
0=
m"

>
-t:
_t

1�� i/ 11
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BINDER NO. .
MANUFACTURER
PAGE 4 OFPRINT DATEs 07/06/90

HBNEQ-XMTR-OO1
', BARTON

7

W A T T SB A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION--------
-D 0. Z~ld__ELEiV(M RM/RAD CAEQRS NUMBER

WBN-1-LT -003-0056
STH GEN 2 LEVEL HIDE RA

WBN-1-LT -003-0093
SO 3 LEVEL XMTR (NR)

WBN-1-LT -003-0094
SO 3 LEVEL XMTR (NR)

WBN-1-LT -003-0097
SO 3 LEVEL XMTR (NR)

WBN-1-LT -003-0098
4 |0SO 3 LEVEL XMTR (WR)

1-LT -003-0056 -G
764 LOT 7

-D I-LT -003-0093 -D
164 LOT 7

-F 1-LT -003-00944 -F
764 LOT 7

-G 1-LT -003-0097 -C
764 LOT 7

-G 1-LT -003-0098 -¢
764 LOT 7

(3)
7lC62-54114-1

(3)
71C62-54114-1

(5)
71C62-54114-1

(3)
71C62-54114-1

(3)
71C62-54114-1

QERTIME EVENT

A lOOD
A lOOD
A lOOD
A lMO
A lHO

A lOOD
A lOOD
A lOOD
A 1MO
A 1MO

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

loon

looln
1MO
1lMO
lmoo

lOOD
lOOD
1lMO
l MO

lOOD
lOOD
lOOD
l MO
lDMO

L
FH/C
MS/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FM/C
RH/C
CV/C

MS/C
CU/C
CV/c
RH/C

L
FW/C
MS/C
RH/C
CV/C

SAFETY FUNCTION

MEASURES SG WATER LVL TO DETER
MINE IF A SO HAS BLOWN DRY.
ALSO USED FOLLOWING RX TRIP
WHEN THE HR LVL IS TEMPORARILY
OFF SCALE. PAM

MEASURES SO HATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SO LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
SO. PAM/TMI

MEASURES SO WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SO LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
SO. Proq Xr1

MEASURES SG WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SG LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
So. v*x /TeI

MEASURES SO WATER LVL TO DETER
MINE IF A SO HAS BLOWN DRY.
ALSO USED FOLLOWING RX TRIP
WHEN THE NR LVL IS TEMPORARILY
OFF SCALE. PAM

R 1 R 2 R..±.

PREPARER/DATE.AW. Lewis 'I/z/Ir wjL

CHECKED/DATE * b. 1e23er '9/Z3/?6 $
3-3- &I

IR14

v'CG

tp it

I>

zmCD

110
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PRINT DATEt 07/06/90

W A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION--------
AZMIIH- ELE-(2 RMRA

DEB COUT RKC TMESCRMY8TI9

BINDER NO. a
MANUFACTURER
PAGE 5 OF

CAI pERfIM EVENI

WBNEQ-XMTR-0O1
* BARTON

7

SAFETY FUNCTION

WBN-1-LT -003-0106
SO 4 LEVEL XMTR (NR)

WBN-1-LT -003-0107
SO 4 LEVEL XMTR (NR)

NBN-I-LT -003-0110
SO 4 LEVEL XMTR (NR)

HBN-1-LT -003-0111
SO 4 LEVEL XMTR (NR)

WBN-1-PDT -030-0042
CNTMT PRESS DIFF XMTR

m

I..

-E 1-LT -003-0106 -E
764 LOT 7

-F 1-LT -003-0107 -F
764 LOT 7

-G 1-LT -003-0110 -G
764 LOT 7

-F 1-LT -003-0111 -F
764 LOT 4

-G 1-PDT -030-0042 -G 301
764 LOT 7

(3)
71C62-54114-1

(3)
71C62-54114-1

(3)
71C62-54114-1

(3)
71C62-54114-1

728' 7n ANN
71C62-54114-1

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

lOOD
lOOD
lOOD
IMO
1MO

lOOD
1OOD
lOOD
1MO
1MO

lOOD
lOOD
lOOD
1MO
1MO

lOOn
lOOD
lOOD
iMO
IMO

lOOD
lOOD
IOOD
lMO
IMO

L
MS/C
FW/C
RH/C
CV/C

MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
RH/C
CV/C

L
FW/C
MS/C
RH/C
CV/C

L
MS/C
FM/C
RH/C
CV/C

PREPARER/DATE A.w. L et-.is 9/gJ
CHECKED/DATE Bf.D, Meyer ?Aj

MEASURES SG WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SG LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
SO. PAM/TMI

MEASURES SO WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED
CONTROL SO LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
SO. PAM

MEASURES SO WATER LVL TO DETER
MINE IF SI CAN BE TERMINATED,
CONTROL SO LVL AND DETECT A
BREACH OF CONTAINMENT THRU THE
So. rwk A4/ X

MEASURES SO WATER LVL TO DETER
MINE IF A SO HAS BLOWN DRY.
ALSO USED FOLLOWING RX TRIP
WHEN THE NR LVL IS TEMPORARILY
OFF SCALE. PAM

PROVIDES A SIGNAL FOR
PHASE B ISOLATION, PAM

R 1 R 2  R 4

I /n; WC(; c;
- M-n A-W.-4

§-1 - F a- 13 -191c,

I ff

I1f
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W A J T S B A R N U C L E A R P L A N T
T.AB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DESCRIPTION

-- LOCATION--------
UNIT DEVICE ID NO. AiAZMITH ELEV(I) RM/RAR

MODEL NUMBER CONTRACT
OPER TIME EVENT SAFETY FUNCTION

WBN-1-PDT -030-0043
CNTMT PRESS DIFF XMTR

WBN-1-PDT -030-0044
CNTMT PRESS DIFF XMI

WLN-1-PDT -030-0045
CNTMT PRESS DIFF XMTR

-F 1-PDT -030-0043 -F 296
764 LOT 7

-E 1-PDT -030-0044 -E 285
rR 764 LOT 7

-D 1-PDT -030-0045 -D 307
764 LOT 7

WBN-1-LT -063-0180 -D 1-LT
CNTMT LEVEL MIN LEVEL RHR RECIR

WBN-1-LT -063-0181 -E 1-LT
CNTMt LEVEL MIN LEVEL RHR RECIR

-063-0180 -D 169
; 764 LOT 7

-063-0181 -E 359
764 LOT 7

729' 1" ANN
71C62-54114-1

746' 1" ANN
71C62-54114-1

728' 7" ANN
71C62-54114-1

720' 3" FN2
71C62-54114-1

720' 2" FN1
71C62-54114-1

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

lOOD
100D
100D
1MO
1lMO

100DlOOD10OOD

100O
iMO

10OD
100DlMOD
lMOD

100D
100D
lMOD
lMO
iMO

A lOOD
A 100D
A 100D
A lMO
A 1MO

L
MS/C
FW/C
RH/C
CV/C

MS/C
FW/ C
RH/C
CV/C

MS/C
FW/C
RH/C
CV/C

L
MS/C
FW'C
RH/C
CV/ C

L
MS/C
FW/C
RH/C
CV/C

PROVIDES A SIGNAL FOR
PHASE B ISOLATION, PAM

PROVIDES A SIGNAL fOR
PHASE B ISOLATION, PAM

PROVIDES A SIGNAL FOR
PHASE B ISOLATION, PAM

DETECT HIGH SUMP WATER LVL
INITIATE SWITCHOVER ON LOW
RWST, PAM

DETECT HIGH SUMP WATER LVL
INITIATE SWITCHOVER ON LOW
RWST, PAM

R / R 2 R_

PREPARER/DATE A. W. Lew,s

CHECKED/DATE B. D. Nleyer 3-1-?O

BINDER NO. * WBNEQ-XMTR-
MANUFACTURER * BARTON
PAGE 6 OF 7PRINT DAi 14/90

-D
C)
rn

I

- o

t

9 /23/ys, c '

?123196 FU2Y-9



PRINT DATE. 09/26/90

W A T T S B A R N U C L-E A R P I
TAB A - EQUIPMENT IDENTIFICATION MA'

L A H I
rRIX

BINDER NO. a NBNEQ-XMTR-001
MANUFACTURER a BARTON

; - PAOE 7 OF j

--------LOCATION- ------- -
BZIT. ELEMIz *RM/RAD CAT OPER TIME'EVENEQS NUM~OER iUNIT DEVICE

DEiSCRIPTION

WBN-1-LT -063-0182 -F 1-LT
CNTMT LEVEL MIN LEVEL RHR RECIR

WBN-1-LT -063-0183 -G 1-LT
CNTMT LEVEL MIN LEVEL RHR RECIR

WBN-1-LT -068-0320
RCS PRZR LEVEL

ABN-1-LT -068-0335
RCS fRER LEVEL

WBN-1-LT -068-0339
RCS PRZR LE!EL

-063-0182 -F 277
764 LOT 7

-063-0183 -G 072
764 LOT 7

-F 1-LT -068-0320 -F 120
764 LOT 7

-E 1-LT -068-0535 -E 085
764 LOT 7

-D 1-LT -068-0339 -D 103
764 LOT 7

720' 2" AC4
7?C62-54114-1

7201 2" IIR
71C62-54114-1

730910" IIR
71C62-54114-1

732' 4" IIR
71C62-54114-1

732' 8" IIR
71C62-54114-1

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A

A
A

.A

A
*A
A
A

1WK
1WK
1WK
1WK
1WK

1WK
1NK
1NK
1NK
1WK

lOOD
lOOD
lOOiD
1lMO
1lMO

lOOD
lOOD
lOOD
lMO
lMO

lOOD
lOOD
1lOOD

lMO

L
MS/C
FW/C
RH/C
CVC

L
MS/C
FW/C
RH/C
CV/C

L
MS/C
FW/C
CV/C
RH/C

L
MS/C
-FW/C
CV/C
RH/C

L
MS/C
FW/C
CV/C
RH/C

SAFETY FUNCTION

DETECT HIGH SUMP WATER LVL
INITIATE SWITCHOVER ON LOW
RWST

DETECT HIGH SUMP WATER LVL
INITIATE SWITCHOVER ON LOW
RWST

ISOLATE RCS LETDOWN, CONTROL
RCP SEAL WATER INJECTION, PAM-
MUST BE MONITORED TO ENSURE
PROPER RCS PRESS AND INVENTORY
CQNTROL DURING EACH EVENT.

ISOLATE RCS LETDOWN, CONTROL
RCP SEAL WATER INJECTION, PAM-
MUST BE MONITORED TO ENSURE
PROPER RCS PRESS AND INVENTORY
CONTROL DURING EACH EVENT.

ISOLATE RCS LETDOWN, CONTROL
RCP SEAL WATER INJECTION, PAM-
MUST BE MONITORED TO ENSURE
PROPER RCS PRESS AND INVENTORY
CONTROL DURING EACH EVENT.

R I R 2

PREPARER/DATE A W Lew;s 'J/23/8 .
CHECKED/DATE B.D. Meyefr ?/12V6 Hvi
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BINDER NO. WBNEQ-XMTR-OO1 PLANT WBN UNIT(S) 1 SHEET OF_-
R_ R

BINDER TITLE BARTON 764 COMPUTED /RI DATE - _-__f_

LOT 7 AND 4 CHECKED Ael A DATE 3-3-X-X

TAB A

NOTES

1. Elevations shown are Actual elevations for equipment located in
the Reactor Building and Floor elevations for equipment located
outside the Reactor Building. Actual elevations for all equip-
ment are documented in TAB F.

2. See Page B-3 for source of Category and Operating Time assign-
ments.

3. ECN 5974 is relocating these transmitters. See Open Item No. 1.

PAGE A-9 RI



WBNEQ-XMTR-OO1 WBN 1 1 1
BINDER NO. PLANT UNIT(S) SHEET _ OF

BATO 74R -_ R

W BINDER TITLE BARTON 764_- COMPUTED M DATE _ -_
LOT 7 AND 4 CEK , DT.

____ ___ ___ ___ ____ ___ ___ ___ CH ECKED 6 4 i A DATE_ _ __ _ _ _

TAB B - CHECKLIST FOR EVALUATION OF

ENVIRONMENTAL QUALIFICATION

INCLUDING SUMMARY AND CONCLUSION

PAGE v.1 J

,TVA 19537 (OE-3-86)
E0P085.41
-1 - --



BINDER NO. WBNEQ-XMTR-OO1 PLANT WBN UNIT(S) 1 SHEET 1 OF 24
R 1 R

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9-23-86 eA ___

z q4- I

LOT 7 AND 4 CHECKED BDM DATE 9-23-86 AkA

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Refer to TAB A

Westinghouse/Barton

764 Lot 7

764 Lot 4

. QUALIFICATION REPORTS

(1) Title/Number/Revision WCAP-8687 SUiD
ffir= 1v,.*

RTMS NEBR 8L407 3I9

nATrr 1/Q0
__-__ ____- ___- __ w . .JI W '.I.

(2) Title/Number/Revision WCAP-8587

L-EQDP-ESE-3A. Revision 4L

SUnp.

(3) Title/Number/Revision WCAP-8587 -

-RIMS NEB 840807 361

-DATE 11183

NEB 840724 354
RIMS NEB 840724 353

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(4) QRN 67142

(5) QRN 68859

(6) QRN 68872

(7) QRN 68188

(8) QRN 68284

(9) QRN 68873

*All references in TAB B are to this test report unless otherwise
noted.
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BINDER NO. WBNEQ-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 1A OF 24

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9-23-86 #.se

LOT 7 AND 4 CHECKED BDM DATE 9-23-86 ___

A. DOCUMENTATION

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(10) QRN 67149

(11) QER 74904

(12) QRN 67151

(13) QRN 67150

(14) QRN 68857

(15) QRN 56177

(16) Auditable Link Document (B45 860521 351)

(17) Calculation EQP-02 (371 860402 200)

(18) WBBNAL3-004 (B45 860205 235)

(19) WBNTSR-051 (B26 891129 202)

(20) Deleted

(21) Cat. and Oper. Time WBNOSG4-004 R11-System 1 (B18 900612 253)

(22) Cat. and Oper. Time WBNOSG4-005 R12-System 3 (B26 900824 201)

(23) Cat. and Oper. Time WBNOSG4-008 R16-System 30 (B26 900717 201)

(24) Cat. and Oper. Time WBNOSG4-014 R12-System 63 (B26 900713 212)

(25) Cat. and Oper. Time WBNOSG4-017 RBl-System 68 (B18 900612 252)

(26) 1-LT-3-038 (B26 900809 405)

(27) 1-LT-63-180 (B18 900723 251)

(28) 1-LT-3-43 (B18 900825 255)

(29) Setpoint Methodology (B26 890515 928)**

(30) 1-LT-68-335 (B18 900918 254) IR5

(31) WAG-310
(31a) L-LS-63-180 (B26 900823 413)

**See Open Item No. 4

PAGE B-3 '--
WBEP-0096Q
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B11IDER NO. WBEO---1TR--OO1 PLAIT7 WBN ~UNIT(S) L..SHEET -- LOF ~

BI1DER TITLZ BARTON 764 COMPUTED AWL DATE 9-23-86 ;C-*
AN 6-D9-36

LOT 7' AND 4 CEECKfl BDM DATE ,9-23-86 {6'~

A. DOORMETATON

OTHER (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(32) WAC-311

(32) WAC- 16

(34) WAG-21

(35) Dttcl ccur+ey J.D.34qZ (l

(36) WAC-23

(37) WAC-28

(38) WAC-26

(39) WAC-29

(40) WAC-27 ,

(41) WAC-95.

(42) WAC-72

(43) Spec. SheetS 01410 - (ME 840302 352 and NE

(44) Spec. 955270 Rev 2 - (B45 850423 359)

(45) Spec. 953323 Rev 3 - (B45 850508 351)

(46) T7A-85-176 - (B70 850925 006)

(47) WAT-D-6354 (ME 850201 609)

(48) WAT-EQ-001 (B71 860225 001)

(49). WAT-EQ-o10 (B71 860516 003)

(50) Manual No. 86A2 (B26 881208 351)

(51) Dwg. 8765D45, RS

(52) WCAP-8687, Supp. 2-B03A AddendUM 1 (B45 8511

t ' o 6 13 2SI)

3B 840302 353)

.05 356)

PAGE B-4 R3
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BIIIDER HO. WBIE-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 1C OF 24
R 2 R 5

BINDER TITLE BARTON 764 COMPUTED/R1 WCG DATE 3/3/89 WCG D/
3/21/90 J

LOT 7 AND 4 CEECKED/R1 HDR DATE 3/3/89 HDR A
3/21/90 e'iX?-

A. DOrUMENTATION

OTERB (ANALYSIS, VENDOR DATA, ETC.) (Continued)

(53) Environmental Data Drawing 47E235-42 R2
(including DCA-P04104-05-0, -P04104-02-1, and -P04104-03-0)

(54) Environmental Data Drawing 47E235-44 Ri

(55) Environmental Data Drawing 47E235-45 RI
(including DCA-P04104-06-0) -

(56) WCAP-8687 - Supp 2 - E21A R2 (B25 880812 006)

(57) Deleted.

Note: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be-repeated in other sections of the binder.
This listing includes only those documents which are
essential to qualification and accordingly should not be
considered a complete listing of binder references.

|R5

PAGE B-4A R5
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BINDER NO. WBNEO-XMTR-OO1 PLANT WBN UNIT(S) 1 SHEET 2 OF 24
R I R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9-23-86 ago

LOT 7 AND 4 CHECKED BDM DATE 9-23-86 >bit

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

1. Relocate Transmitter (NCR WBNEEB6172)

2. SCR WBNEEB8575

3. Deleted

4. Demonstrated and Required Accuracy

5. NCR 6224

COMMENTS /RECOMMENDATIONS _

PRI

PAGE B-5 R1



WBNEQ-XMTR-OO1
BINDER NO.

BARTON 764
BINDER TITLE

LOT 7 AND 4

WBN 1 3 24
WBN 1 3 24

PLANT UNIT(S) SHEET _ OF

R -R ~
COMPUTED - . DATE ______

CHECKED A DATE

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate All Documents Which are Applicable):

X Components are Qualified to the Criteria of lOCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of IE Bulletin No. 79-
O1B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/ COMMENTS

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1974

IEEE 344-1975

PAGE-!--
--- WP., A1. I

TVA 19537 (CE-3-86)



WBNEQ-XMTR-OO1 WBN
BINDER NO. PLANT

BARTON 764
BINDER TITLE.

LOT 7 AND 4

1 4 24
UNIT(S) SHEET _ OF

R Q

COMPUTED he DATE 5 _____

CHECKED 1W DATE _

D. QUALIFICATION METHODOLOGY (Check only one block)

X Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS

I PAGF 8-7
TBQPo5 41

TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-XMTR-001 PLANT WBN UNIT(S) I SHEET 5 OF 24
RI/ R__

BINDER TITLE BARTON 764 COMPUTED AWL DATE 5122186-< ____

LO AD4CHECKEDM WB DATE 5/22/86 &...... _

E'. EOUIPMENT DESCRIPTION

Is the equipment identified in the qualification documentation
identical to the plant equipment which requires qualification
(Yes/No/NA)? Ye

Qualification
Plant Device Document- Ref erei

(1) Equipment Type Transmitter Transmitter ___

See
(2) Manufacturer Barton Barton Commen~

(3) Model Number(s) 764 . 764 ___

Lot 7 Lot 7 _

Lot 4 Lot 4 _

(4) Serial Number(s) See 550 Table

TAB C 853Pgg .

Section A 854 ___

(5) Identify Component- Unique NA

ts

1~

2

-checksheet attached:

JUSTIFICATION/COMMENTS Section 2. page 2 of the test report

(TAB D) idp-ntifigg thp tp~mtaA ,rnit-- Ann tn whnt- haa4nsa rpt-nfiaiirA-f

tion the-y were built, Table 9. Rage 33 of the test reoort identi.

fies that the Auditable Link Document formally compares the plant

specific Rurchased Units and their baseline configuration to-the

qualifica-tion test units. The Auditable Link Document is

contained in TAB C. Section A (Traceability) along with Table.jI,

which shows the link from the eguipment-in the field to the test

report. Other supporting documents are also included in this5.

section. Transmitters l-LT-63-180.-181.-.182. and -183 are Barton

Model 764 transmitters with Model 351 r-emote sensors. TAB C.

5&Qti -Lad4.resses the qualificgtipn gf the sensors.
RI

PAGE B-8 R1
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Panp I of A

BINDER NO. WBNEO-XMTR-001 PLAINT WBN UNIT(S) 1 SHEET 6OF 24
R. 5 R -

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9-23-86JVQ 7  
___

LOT 7 AND 4 CHECKED BDM DATE 9-23-86 Hi _

Isj8,/7O

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification

documentation and/or evaluation and reference the source. Is the

interface a requirement for our application (Yes/No)? (Note below.)

If yes, enter requirement in QWDS, if no, provide justification.

Interface

Mounting, Bolts

External
Process
Connections -

Electrical
Connections
Connections

Conduit Seals

Connector
Seals

Identify Interface

NA

1/2" PT/FemLle

Per Dwz. 8765D45

Per Dvz. 8765D45

Per Dwa. 8765D45

Plant
Requirement?

(Yes/No)

N 4

Yes

-Yes

NA

NA

Reference
Test Report

NA -R5

Spec. 953328
Sec. 4.3.3,
TAB E. Sec C

TAB I

Note 2 of Dwg
TAB I - See
Comments**

See
Comments**

Orientation

Physical
Configuration

Other

See eoments***

Per Dwe. 8765D45

See Conments*

JUSTIFICATION/COMMEMIS
bhindr WRWRO-SPTZ-Ofll-

*Raychen splices are being qualified in
**The Barton transmitters are su--lied

with a manufacturers seal (votting com ound) which was tested and
ernapod tn total TICA ewvronments as described in the test
renort- This information is contained in Westinkhouse letter

WAT-EO-OlO (NAT-D-6985) (Cur 860516 003) which is in TAB E.
Section E.

PAGE B-9 R5
WBEP-0096Q

Yes

Yes TAB I



BINDER NO. WBNEQ-XMTR-001 PLANT WB_ UNIT(S) 1 SHEET 7 OF 24
- , - . , L I , R - R

BINDER TITLE SA-UN' /l04+

LOT 7 AND 4

COMPUTED o3 9tV DATE __2__ __

CHECKED DATE _ _ _ _ _ _

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environment in accordance with IEEE-323 (74), paragraph 6.3.2
(yes/no/NA)? (note below)

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

Yes/No/NA -

Yes

Yes

Reference

3.2 p.4

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

Yes

Yes

Yes

Yes

Yes

3.1.1 P.3

3.1.2 &

.3 2.3
3 .1 .1 P.D3

4.2.3 . .7

5.4.p.14

(2) Was the same piece of equipment used throughout the
described in item (1) above (yes/no/NA)? Yes*

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes**
(Reference Table 2. 3. 4. and Pazes 23. 24. 25. and 26 ).

JUSTIFICATION/COMMENTS *O-rings and fill oil were replaced: see

Sections 5.1 and 7.1.

**Calibration data and test equipment accuracies available for audit

at Westinghouse.

I--- -- -- PALE -91O
ITVA 19537 IOE-3-86) 4YeUOD.41



W BNEQ-XMTR-001 WBN 1SET 8 24( . BINDER NO. O_ PLANT T__ UNIT(S) 1  SHEET - OF _

BINDER TITLE BARTON 764 COMPUTED 49Z DATE _____ _

LOT 7 AND 4 CHECKED DATE _

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference 3.1.1. P. 3 ).

JUSTIFICATION/COMMENTS

(2) Were the following effects considered in the aging program:

Aging Effect Yes/No/NA Reference

Thermal aging Yes 3.1.1.P.3

Radiation-exposure Yes 3.1.2&3.p.3

Vibration (non-seismic) aging Yes 5.3.5.p.14*

Operational (electrical/mechanical/process) Yes 5.1. P.9
stress aging

JUSTIFICATION/COMMENTS *See WCAP-8587. Appendix B. Item 17 P.B-7 in

Tab E. Section D for further justification.

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? Yes (Reference See Comments ).

JUSTIFICATION/COMMENTS This is addressed in Appendix B of

WCAP-8587 (#21.P.B-8). Tab E. Section D.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference 3.1.1. P. 3 ).

JUSTIFICATION/ COMMENTS

PAGE 43 11
- 19EQ3087.4(TVA 19537 (OE-3-86)



KMTR001 BN 19 24
BINDER NO. WBNEQ- T PLANT .. UNIT(S) SHEET - OF -

BINDER TITLE BARTON 764 COMPUTED AV° DATE A R

LOT 7 AND 4 CHECKED DTi DATE _

R. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: See Comments* ).

JUSTIFICATION/COMMENTS *See Appendix D. Section 3. Page D-5

of WCAP-8587 in Tab E. Sect. D. This is not for transmitters

only - applies to all Westinghouse NSSS.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference See Comments ).

JUSTIFICATION/COMMENTS See ADD. B. Section 7. P. B-2 and

ApD. D. Sect. 3. p. D-5 of WCAP-8587 in Tab E. Section D.

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference 5.1. P. 9 ).

Parameter Plant Maximum Normal Test Equivalent
Fan RM I - 1011F
Fan RM 2 - 100'F

Acc RM 3 - 921F
Ace RM 4 - 950 F

Temperature IIR 75 0 F. Ann. = 110'F 125° C 104 0F
Time 40 Years 1673 Hrs 10 Years

JUSTIFICATION/COMMENTS *See Tab C. Section B for plant

temperature calculation (EQP-02) supportina these temperatures.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference 5.1. D. 9 ).

JUSTIFICATION/ COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? Yes* (Reference 5.1. D.9).

JUSTIFICATION/COMMENTS *Test report used a conservative

activation enerzv of .5eV: see Appendix D. Sect. 3. P. D-5 of

WCAP-8587 in Tab E. Section D.

PAGEIJ-1L
ITVA 19537 (OE-3-86) Z4MODIn.41



BINDER NO. WBNEQ-KMTR-00l PLANT__BN UNIT(S) 1

BINDER TITLE BARTON 764

LOT 7 AND 4

SHEET 10 OF 24
- _ C F _ _ _

__ I-'

COMPUTED A< DATE S/ ______

CHECKED. DATE ; ____IDTE___

H. AGING (Continued)

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? NA (Reference ).

JUSTIFICATION/ COMMENTS .-

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? Yes (Reference 7.1. i). 17 ).

JUSTIFICATION/COMMENTS

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered-in the qualification
program (yes/no/NA)? Yes (Reference 5.2. D. 10 ).

JUSTIFICATION/COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? No
(Reference See Comments ).

JUSTIFICATION/COMMENTS App. C of WCAP-8587 in Tab E. Sec. D

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes*
(Reference 3.1.2. P. 3 and 5.2. D. 10 ).

JUSTIFICATION/COMMENTS *The basis was further identified in

Section 6.7.1 (D. 6-3) and 6.7.4 (pages 6-6 through 6-9) of

WCAP-8587 in Tab E. Section D.

I PAGE 8-13

TVA 19537 (OE-3-86) zvyruv .4 *1+



BINDER NO. WBNEQ-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 11 OF 24
R I R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 5-22-86 ARcK

LOT 7 AND 4 CHECKED BDM DATE 5-22-86 AW__
.7-37-0

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference: 5.2. p. 10
and 3.1.3. P. 3

Plant normal ambient radiation
dose (rd)

Test exposure dose (rd)

Test exposure dose rate (rd/hr)

Test exposure source type
(e.g., Co-60 gamma)

7
2xlO (40 years-Gamma)

7
6.8xlO

2.0 to 3.0 M Rd/hr

Co-60 Gamma

JUSTIFICATION/ COMMENTS

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program Yes* (Reference:
See Comments

|R1

JUSTIFICATION/COMMENTS *See App. B Item 17. p. B-7 of
WCAP-8587 in TAB E. Section D.

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: See Comments

JUSTIFICATION/COMMENTS
WCAP-8587 in TAR E. Sect

*See AVo. B Item 20. P. B8 of

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: See Comments

JUSTIFICATION/COMMENTS Section 5.0 - Test procedure
addresses the fact that operational stresses were
induced in the qualification orozram. Daze 9.

Qualification program refers to the test report and any supple- R1
mental documentation including TVA analyses in TAB C of the Binder.|

PAGE B-14 R]
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BINDER NO. WBNEO-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 12 OF 24
R 1 R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 5-22-86 AGUE

LOT 7 AND 4 CHECKED BDM DATE 5-22-86 1 __e

H. AGING (Continued)

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference:
See Comments

JUSTIFICATION/COMMENTS See AR, B - Subprogram A.
Section 13-15. Rage B-6 of WCAP-8587 in TAB E. Section D.

-(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: 7.5. page 20

Qualified life (Document in QMDS)
IIR=26.4 vrs.: Ann.=8.2 yrs.:
Fan Rm. 1=10.9 vrs.: Fan Rm. 2=11.2 vrs.
Acc Rm. 3=14.6 yrs.: Acc Rm. 4=12.8 vrs.

JUSTIFICATION/COMMENTS See TAB C. Section B for Oualified
Life Calculations.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: 7.5. Rage 20

|R1

JUSTIFICATION/COMMENTS

PAGE B-15 R1



BINDER NO. WBNEQ-XMTR-001 PLANT WBN UNIT(S) I SHEET 13 OF 24
R I R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 5-22-86 -CAce _

LOT 7 AND 4 CHECKED WBK DATE 5-22-86 hal. _

3-3-8f9

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal
and/or Radiation Degradation and Aging (Use Section C of Binder
for Detailed Materials Analysis).

Radiation Activation
Material/Provertv/Function Threshold Reference Energy- Reference

(a) EPT/0-rings .92eV 5.1. p.10

(b) Silicone 550/Fill Oil .92eV 5.1. p.10
TAB D,5.l Rl

(c) Silicone 702/Fill Oil (Capillary) .92eV -. D-146

(d)

(e)

JUSTIFICATION/COMMENTS At the conclusion of the aging testing. it

war eteprmined t-hat the intral v--nring0 fail edf hn'lel the e4in-

temperature selected was too high for the internal O-ringsjmaterial

to survive the aging time. The 0-rings and fill oil were replaced

and aged for 350 hours at 1250C based on an activation energy of

.92eV based on the 0-ring manufacturer. The aging calculation is in

TAB C. Section B.

PAGE B-16 RI
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BINDER NO. WRN'F.Q-X7TR-O l PLANT WRN UNIT(S) 1

BINDER TITLE BARTON 764 COMPUTED and DATE ___

LOT'7 AND 4 CHECKFD I3L DnATF

SHEET 14 OF 24
- R -- R-- -

, 1

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference 3.2. Daze 4 ).

Identify Acceptance Criteria: Refer to Section 3.2 of the report.

pages 4 and 5.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference 3.2. D. 4, Thls. 5.6.7,8,&11 ).

Identify baseline and functional testing: See Section 6.0, Pare 6-1

and Section 6.8. page 6-9 on WCAP-8587 in Tab E. Section D.

JUSTIFICATION/ COMMENTS

(3) Does the qualification-report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference 5.0. Dares 10-14 ).

JUSTIFICATION/ COMMENTS

I 1 O PAGE 87

He E -|x-

TVA 19537 (OE-3-86) EQP085.41



BINDER NO. WBNEO-XMTR-OO1 PLANT WBN UNIT(S) 1 SHEET -15 OF 24
R 4 R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9-23_-86 ____

LOT 7 AND 4 CHECKED BDM DATE 9-23-86 Ag"e
___ _/30/9C

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT ONDlTTTnlN
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:

)
JUSTIFICATION/COMMENTS See Comments on Sc

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter Plant Normal Conditions Reference

Voltage See Comments 5(b)

Load See Comments 5(b)

Frequency NA
See TAB C, TAB C, Pgs.

Accuracy Section F C-462 & C-463

Other(s)

JUSTIFICATION/COMMENTS

(b). Parameter Specific Accident Conditions Reference

Voltage See Comments

Load See.Comments

Frequency NA

TAB C, Pgs.
Accuracy See TAB C. Section F C-462 & C-463

Other(s)

JUSTIFICATION/COMMENTS Voltage and load are accounted for in
the design process and will not vary during accident

IRP

conditions since they are owered from regulated Dower.

PAGE B18 R4
IEP-0096Q
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BINDER NO. WBNEO-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 15A OF 24
R 1 R 4

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9-23-86 WCG 4JXP
2/24/89 kill

LOT 7 AND 4 CHECKED BDM DATE 9-23-86 HDR [et
3/3/89 S-, 1O7C

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(5) (c) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Demonstrated Conditions

15-52V DC 1V

10-50 MA

NA

See TAB C. Section F

Reference

1.1.1 of
ESE-3A

1.1.3 of
ESE-3A

1.1.2 of
ESE-3A

TAB C, Pgs. frY
C-462 & C-463

JUSTIFICATION/COMMENTS Electrical characteristics are con-

tained in EQDP-ESE-3A and Specification 953328. Vendor sub-

mite. t-en - - - -t- -u --tjyaI thflk VOS.44L4 l--4. -- J.

electrical characteristics to Spec. 953328. Verification of

electrical characteristics on file at Westinghouse to be

audited. Spec. 953328 contained in TAB E. Section C:

EODP-ESE-3A is contained in TAB D, Section D-1.

PAGE B-19 R4
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BINDER NO. WBNEO-XMTR-001 PLANT WBN UNIT(S) I SHEET 16 OF 24
R I R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 5-22-86 4Cw*

LOT 7 AND 4 CHECKED WBK DATE 5-22-86A* KO

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. See Sheet 16A for Transmitters
Operating Environment - Normal
& Abnormal

(1) Normal Max

(a) Temperature (°F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: '
lines to the Drocess z

(2) Abnormal Max

Sheet 16A (a) Temperature (IF)

Sheet 16A (b) Pressure (psig)

Sheet 16A (c) Humidity (%)

Sheet 16A (d) Radiation (rd)

The transmittprq are connerted bv

Sheet 16A

Sheet 16A

Sheet 16A

Sheet 16A

impulse
svstems which thev are monitoring and are

located in instruiment racks awav frnm the nvrmoes cvctem so

that-thev should not see any significant effect due to the
process.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for up to eight
hours per excursion and will occur less than 1% of the plant
life.

(5) Accident (worst case for any combination of specified, accident
parameter including peak, duration, and profile):

(a) Temperature (OF) 327 Accident type L. HELB

(b) Pressure (psig) 11.2 Accident type L

(c) Humidity (N) JQO Accident type L. HELB
4.7xlO (beta)**

7
(d) Radiation (rd) 3.3xIO (gamma)*Accident type L

2000 ppm
(e) Spray Type Boron RH 8.3 Accident type L. HELB

|R1

|R1

*Radiation level based on OE Calculation WBNNAL3-004 containedlRl
in TAB C, Section C, Subsection A. Page 3 of Calculation.

**Radiation level based on Environmental Data Drawing 47E235-42 RI
and -45.

PAGE B-20 R1
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,BINDER NO. WBNEO-XMTR-OO1 PLANT WBN UNIT(S) 1 SHEET 16A OF 24
R 1 ' R 2

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9-23-86 wCO
ZL2Y-OT 7-DD-

LOT 7 AND 4 CHECKED- BDM DATE 9-23-86 N7 TR

K. REQUIRED OPERATING ENVIRONMENT (reference also to TAB.C, section B)1R2

Reference Environmental Drawing No. 47E235-42. Lower Containment

(1) Normal Max (2) Abnormal Max

(a) Temperature (OF) 120 (a) Temperature (OF) 130

(b) Pressure'(psig) 0,3 (b) Pressure (psig) 0.3

(c) Humidity (%) 80 (c) Humidity (Y.) 100

7
(d) Radiation (rd) 2 x 10 (d) Radiation (rd) NA

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-45. IIR-Incore
Tn a4nf . 4 0n ina

(1) Normal Max (2

(a) Temperature (0F) 75

(b) Pressure (psig) 0.3

- (c) Humidity (X) 60

(d) Radiation (rd) 3.5xlO

K. REQUIRED OPERATING ENVIRONMENT

2) Abnormal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (X)

(d) Radiation (rd)

Reference Environmental Drawing No. 47E235-44. Annulus

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(2) Abnormal Max

110 (a) Temperature (0F)

ATM(-) (b) Pressure (psig)

80 (c) Humidity (%)

6
1XO (d) Radiation (rd)

PAGE B-21 R2
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120

0.3

90

NA

120

ATM(-)

.90

NA
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LOT 7 AND 4 CHECKED BDM DATE 9-23-86 ,A
3-3-rf

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (durationlpeak/profile/spray composition and pH,
margin, etc.): See Rage 17B and the Environmental Drawings

listed in Section A of this TAB

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? Yes (Reference:
EnvironmentalDravinss 47EZ35-42. -44 and -45

(7) Subject to submergence (Yes/No/NA)? No
(See TAB A for elevation and Sheet 17A)

(Reference: -
*See Onn" Item

Nno 1

Identify initiation time and duration of submergence: Na

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: 47E235-42. -44. -45 )

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify:

1.87 x 10 rads

(9) Special environmental calculations (temp., rad., etc.)

Type RIMS No.

PAGE B-22 RI

Rl

IR1

|R1
I

See TAB B. Section A

Rl

Rl

BINDER NO. WBNEQ-XMTR-OO1 PLANT WBN UNIT(S) 1 SHEET 17 OF 24
R 1 R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9-23-86 an



BINDER NO. WBNEQ-XMTR-001 PLANT WBN UNIT(S) I SHEET 17A OF 24 |R1
R. R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9 -23-86 FUJI

LOT 7 AND 4 CHECKED BDM DATE 9-23-86; _

K. REQUIRED OPERATING ENVIRONMENT (Continued)

(7) Comments: TAB A contains the exact elevation of the transmitters
(from the field verification sheets contained in TAB F)
which can then be compared to the following flood level:

1. IIR - elevation 717.7 ft. (47E235-45)

2. FAN ROOM 1 - 717.7 ft. (47E235-42)

3. FAN ROOM 2 - 717.7 ft. (47E235-42) Rl

4. ACC. ROOM 3 - 717.7 ft. (47E235-42)

5. ACC. ROOM 4 - 717.7 ft. (47E235-42)

6. ANNULUS - NA

PAGE B-23 RI



BINDER NO. WBNEO-XMTR-OO1 PLANT WBN UNIT(S) 1 SHEET I OF_ _
R__ R_

BINDER TITLE BARTON 764 COMPUTED/RI -c-4 DATE 2-;Y- __

LOT 7 AND 4 CHECKEDZ9/ LRI- DATE 3- 3 -

THIS PAGE INTENTIONALLY LEFT BLANK

Pages B-24 thru B-26 were deleted per revision 1



BINDER NO. WBNEO-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 17B OF 24 JR1
R I R

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9-23-86  _____

LOT 7 AND 4 CHECKED BDM DATE 9-23-86 ;4 __

LOWER CONTAINMENT AND INSTRUMENT ROOM (IIR)

Chemical Spray: The chemical composition of the containment spray
was based on the following solutions which result in the most
severe conditions:

1. Ice Condenser - Quantity of Ice - 2.7195 x 106 - Boron
Concentration 1800 PPM B added as Na2B4 0710H2 0.

2. Boron Injection Tank - Volume - 900 GAL - Boron Concentration
2100 PPM B in the form of H3B03.

3. Cold Leg Injection Accumulators (4 Tanks) - Volume - 10,098 FT3-
Boron Concentration: 200o PPM B in the form of H3B03.

4. Upper Head Injection - Volume - 1800 FT3 - Boron Concentration:
2100 PPM B in the form of H3B03.

5. Refueling Water Storage Tank - Volume - 375,000 GAL - Boron
Concentration: 2100 PPM B in the form of H3B03.

6. Reactor Coolant System - Volume - 12,145 FT3 - Maximum Boron
Concentration: 2100 PPM B in the form of H3B03.

Results: The solutions stated above yield a resulting concentration
of .19 Molar H3B03 resulting in a pH of 8.3 at 250C.

PAGE B-27



BINDER NO. WBNEO-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 18 OF 24
R I R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 5-22-86 , _c__

LOT 7 AND 4 CHECKED WBK DATE 5-22-862f.
3*? 2 Y

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter

Operating Time
Temperature (OF)

Pressure (psig)

Relative Humidity (%)

Chemical Spray*

Radiation (rd)**

Submergence

Specified

jgO Days
327

11.2

100

See TAB C
Section I

5.49 x 107
(gamma +
beta)***

NA

Demonstrated

15 Days
420

100
See Table 1

of
EODP-ESE-3A

6.8 x 107
(gamma +
beta)

NA

Reference
Fig 2, p 38
See TAB C,
Sect G for
Comparison
Fig 2. p 38
Fig 2, p 38
Table 1 of
EODP-3A
Fig 2, p 38
Table 1 of
EODP-3A

R 15, TAB D
6.2, p 15
TAB E,
Section .G
Spec.
955270. p 6
See Section
K(7), p 17
and 17A1

*Includes spray concentration, flowrate, density,
pH.

duration, and

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type.

.***See TAB C, Section C.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Envelopes Specified

Parameter (-Yes/No/NA) Reference

Temperature
Pressure

Yes
Yes

Relative Humidity

Chemical Spray
Submergence

JUSTIFICATION/COMMENTS

Yes

Yes
NA

See TAB C
Section H
Fig 2. p 38
TAB D, Table 1
EQDP-ESE-3A,
R 15
TAB C,
Section H

PAGE B-28 RI
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BINDER NO. WBNEO-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 19 OF 24
R I R

BINDER TITLE BARTON 764 COMPUTED AWL DATE 5-22-86 m-r' __

LOT 7 AND 4 CHECKED WBK DATE 5-22-86 t

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and uncertainties-are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Margins per IEEE-323(74)

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: ±10% of rated value

Frequency: =5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: +10% added to acceleration

JUSTIFI CATION /COMMENTS

* Voltaee must not exceed 52VDC - lVfQ -

Margin
Applied

+ 15°F

+ 10%

+ 10%

+ 10%

** + 10%

SPe Note 4

Yes/No/NA

Yes

Yes

Yes

Yes

No JR1

NA JR1

Yes

Yes - |R1

of drawing |Rl

R765D45 in TAR T

**See Seismic Section 5.3.5. |R1

PAGE B-29 RI
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BINDER NO. WNEQ-XMTR-OP1 WBN UNIT(S) 1BINDER__NO._PLANT_______._____

BINDER TITLE BARTON 764 COMPUTED di/ DATE _

LOT 7 AND 4 1u4ij, / n i

SHEET 20 OF 24
R - R

L; M LLU ArU "f~f9r UAI~L"j

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference Refer to Tab A ).

JUSTIFICATION/COMMENTS

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference 7.4. p.18. Table 8. P. 32 ).

JUSTIFICATION/ COMMENTS

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference 7.4. P. 18 ).

JUSTIFICATION/COMMENTS

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference See Comments ).

JUSTIFICATION/ COMMENTS See Tab C. Section B which demonstrates

that the transmitter operates for the required time interval.

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Yes (Reference See Comments ).

JUSTIFICATION/COMMENTS See Sheet 20A.

PAGE-k-1a
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BINDER NO. WBNEO-XMTR-OO1 PLANT WBN UNIT(S) 1 SHEET 20A OF 24
R I R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 5-22-86 And

LOT 7 AND 4 CHECKED WBK DATE 5-22-86 a

M. OPERABILITY TEST RESULTS (Continued)

(5) JUSTIFICATION/COMMENTS

See Appendix A and Sections 7.1 thru 7.4 on pages 17 thru 21 of
test report (TAB D) for a discussion of the anomalies and their
resolution. We concur with the resolution for the O-rings and
erratic behavior during HELB because:

1. The cover O-rings are beings replaced per Westinghouse
recommendation as noted in the QMDS in TAB G.

2. The erratic behavior observed during HELB testing has been
corrected in the Lot 7 and 4 model by a manufacturing change
to build the transmitters with the soldered connection.

|Rl
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WBN_ Q_ X_ T_____ __ __ _ __ ___ __ _ _ _ SH ET 21_ O 24
BINDER NO. WBNEQ-XMTR-OO1 PLANT ___ UNIT(S) SHEET O21F

,,1 o T , A I J, R - R R
BINDER TITLE BAKTUN 7 64

LOT 7 AND 4

COMPUTED . DATE _____ __

CHECKED DATE E

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC Binder
- Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS

PAGES-3.&
I-
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BINDER NO. WNEQ-2Th-OOl PLANT _ _ _ UNIT(S) 1 SHEET 22 OF 24

BINDER TITLE BARTON 764 COMPUTED Jazz DATE 5 R__R

LOT 7 AND 4 CHECKED DATE _____ _

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an-
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

*See Section H (5b)

Yes/No/NA

Yes

No

Yes

NA

NA

NA

Yes

Yes

Yes

Yes

NA

I PAGE 8-L 3
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WBNEQ-XMTR-0OlWN1 HE 23 24
BINDER NO. ____________ PLANT WBN UNIT(S) SHEET 23 OF 24

BINDER TITLE BARTON 764 COMPUTED adz DATE R R_

LOT: 7 AND 4 CHECKED DATE in

0. SUMMARY OF REVIEW (Continued)

(7)

( 8)

( 9)

(10)

(11)

(12)

( 13)

(14)

(e) Normally operating state of device (e.g., normally
energized) considered?

Qualified life or replacement schedule established?

Criteria regarding temperature/pressure exposure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure adequate

Criteria regarding test sequence satisfied?

Criteria regarding spray satisfied?

(a) Was the spray testing done while under the
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density,
duration, and pH used in tests meet or exceed
those to be used for the plant?

Criteria regarding submergence satisfied?

Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

Criteria regarding operability status/mode satisfied?

Criteria regarding test failures or anomalies-
satisfied?

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes**

NA

Yes

Yes

Yes

Yes

Yes

**See Tab C, Section H..

PAGE &83
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BINDER NO. WBNEQ-XMTR-OO1 PLANT WBN UNIT(S) 1 SHEET 24 OF 24
R 1 R_

BINDER TITLE BARTON 764 COMPUTED AWL DATE 9-23-86 's--'

LOT 7 AND 4 CHECKED BDM DATE 9-23-86 &
3-~9-g

0. SUMMARY OF REVIEW (Continued)

Yes/No/NA

(15) Criteria regarding functional testing satisfied? Yes

(a) Does the test plan/report specify an
acceptance criteria for equipment performed? Yes

(b) Was an initial base line test done to
establish required performance characteristics?Yes

(c) Has the test analyis demonstrated that
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured? Yes

Open Item
(16) Criteria regarding instrument accuracy satisfied? No. 4 R
(17) Test duration margin (1 hour + function time)

satisfied? Yes

(a) Is the minimum specified operating time at
least 1 hour? Yes*

(b) If exception to the i-hour minimum operating
time was taken, was adequate justification
provided? Yes ,* IR1

(18) Criteria regarding synergistic effects satisfied? Yes

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirements
adequately identified? Yes

P. DISCUSSION

* A few of the transmitters have a minimum specified operating

time of five minutes.

** See Section 7.1.6 of WCAP-8587 in TAB E. Section D for

justification.

PAGE B-35 RI
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UNI(S SHEET Ol01

ER NO. mXMTR-004 PLANT WEN UNITRS) 1 l ORl ''

BINDER TITLE BARTON 763 COMPUTED Xt/ DATE 2 i

LOT 7 CHECKED DATE - IL

Tab A -Identification 
of Equipment

Comprising the 
Equipment Type

EQPO55.
27



W A T T S 8 A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATIOII MATRIX

---------LOCATION--------
G§I9i UBiBEB-------------- -- I I-JDYlf- ID-8a----- -82MIIL ML£Y411 HBIM
QLSBIEIIQU----------------------------- -QQ£L-HUME£R---- CQUIIACI-------

BINDER NO. : WBNE-XMTR-
MANUFACTURER : BARTON
PAGE 1 OF 2

c2I QP-Ri)g
t2)

WEN-1-PT -O01-0009A -O 1-PT
SG2 MAIN STEAM MOR PRESS

-ao 1-0009A -D
763 LOT 7

729' A02
71C62-54114-1

A 1000
A 100D

MS/V INITIATES FEEDWATER ISOL
FW/V AND SAFETY INJECTION; PAM

WBN-1-PT -001-00098 -E 1-PT -001-0009B -E
SG2 MAIN STEAM HOR PRESS 763 LOT 7

729' A02
71C63-54114-1

A 1000
A 100D

MS/V INITIATES FEEDWATER ISOL
FW/V AND SAFETY INJECTION; PAM

W8N-1-PT -001-OO2OA -D 1-PT
SG3 MAIN STEAM HDR PRESS

-001-0020A -0
763 LOT 7

729' A02
71 Co2-5411 4-1

A 100D
A 100D

MS/V INITIATES FEEDWATER ISOL
FU/V AND SAFETY INJECTION; PAM

WBN-1-PT -001-00208 -E 1-PT -001-0020B -E
SG3 MAIN STEAM HDR PRESS 763 LOT 7

729' A02
71 C62-54114-1

A 100D
A 1000

HS/V INITIATES FEEDWATER ISOL
FW/V AND SAFETY INJECTION; PAM

WBN-1-PT -068-0063
LOOP 1 HOT LEG PRESS

-o

C)
m

-9 1-PT -068-0063 -O
763 LOT 7

713' Ai)
71C67-54114-1

R- --- R----

Pp P AREP/DATE AWL 9/23/86

CHECKED/DATE BDM 9/24/86--------------------------

PRINT : 01/11/89

A 1000
A iMO
A 1MO
A 1iO
A INO

PAML
AF
AB
RH/A
CV/A

-JI- 2 te
- - -- -

M ulN ---------------



PRINT DATE: 01/11/39

W A T T S a A R N U C L E A R P L A N T
TAB A - EIJUIPHENT IDENTIFICATION MATRIX

------- LOCATION---------
ifl-NtUa i-------------- UUII-QVIrLLA- QL-----h-& II-IL MLEY.1l U9LMa

Q E ----------------------------- Ld -- CQUIR l------

BINDER NO. : WBNEQ-XMTR-
MANUFACTURER : BARTON
PAGE 2 OF 2

ci
(2)

WBN-1-PT -068-0322
RCS PRZR PRESS

WBN-1-PT -068-0323
RCS PRZR PRESS

WON-i-PT -068-0334
RCS PRZR PRESS

WBN-1-PT -068-0340
RCS PRZR PRESS

-G

mzi>
G)

-G 1-PT -068-0322 -G 077
763 LOT 7

-F 1-PT -063-0323 -F 120
763 LOT 7

-E 1-PT -068-0334 -' 092
763 LOT 7

-D 1-PT -068-0340 -D 097
763 LOT 7

731' d" IIR
71C62-54114-1

732'10" IIR
71C62-54114-1

734'10" IIR
71 C62-54114-1

735' IIR
71C62-54114-1

A 5HIN
A 5HIN
A SHIN
A 5HIN
C -NA-

A SHIN
A 5HIN
A 5HIN
A 5HIN
C -NA-

A 5HIN
A SHIN
A SHIN
A 5HIN
C -NA-

A SHIN
A SHIN
A SHIN
A SHIN
C -NA-

L
HS/C
FhWC
CV/C
RH/C

L
HS/C
FU/C
CV/C
RH/C

L
HS/C
FW/C
CV/C
RH/C

L
MS/C
FW/C
CV/C
RH/C

TRIP FUNCTION FOR BOTH HIGH
AND LOW PRESSURIZER PRESSURE

i

TRIP FUNCTION FOR aOTH'HIGH
AND LOW PRESSURIZER PRESSURE

TRIP FUNCTION FOR B0TH'HIGH
AND LOW PRESSURIZER PRESSURE

TRIP FUNCTION FOR BOTH HIGH
AND LOW PRESSURIZER PRESSURE

PREPARER/OATE AWL 9/23/86

CH-CK--D/DATE BDM 9/24/&6--------------------------

q / -_

R -- -

--a --
I-zo -ii

R---- R----

-V~tt a^-lI-Y~cI

---- - - -- --



BINDER NO.WBNEO-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 1 -OF 1
R__R_

BINDER TITLE BARTON 763 LOT 7 COMPUTED/'!WL :J DATE A->2c'/

CHECKED ŽLRJ.VbP .. DATE )-Z-t7

1. Elevations shown are Actual elevations for equipment located in
the Reactor Building and Floor elevations for equipment located
outside the Reactor Building. Actual elevations f-or all equip-
ment are documented in TAB F.

2. See Page B-1 for source of Category and Operating Time assign-
ments.

lPAGE A-4 |1



BINDER NaY Q-TOO4 PLANT W UNIT(S) - SHEET 1 OF 1

BINDER TITLE BARTON 763 COMPUTED God DATE X R _ R

LOT 7 CHECKED is DATE _

Tab B - Checklist for Evaluation of

Environmental Qualitication

Including Summary and Conclusion

PAGEI>I
EQP055.27
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BINDER NO.WBNEQ-XMTR-004 PLANT WBN UNIT(S) I SHEETJ1 OFZ24
R 1 R_

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE 9/23/86 "--" ___

,-. ri-

_ CHECKED BDM DATE 9/24/86, ___

I-Zo-ka

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Pressure Transmitter

Westinghouse/Barton

763 Lot 7

763 Lot 2 Ulnarade

QUALIFICATION REPORTS

(1) Title/Number/Revision WCAP-8687

9-lTP-_Fl1A_ Rev-is4ion 2 *.

(2) Title/Number/Revision WCAP-8587. Supp.

l-EODP-ESE-lA. Revision 4.

(3) Title/Number/Revision WCAP-8587 Revision

"Methodononv".

RIMS NEB 840807 359

-DATE March. 1983

RIMS NEB 840807 355

DATE March. 1983
NEB 840724 353

6 RIMS NEB 840724 354

DATE Marrh. 19R3

OTHER (ANALYSIS, VENDOR DATA, ETC.

(4) ORN 74911

(5) QRN 74962

(6) ORN 68872

(7) QRN 43423

(8) Auditable Link Document (B45 860521 351)

(9) WAC-33

(10) WAC-32

(11) WAC-34

* All references referred to in TAB B are to this test report
(TAB D) unless otherwise noted. Page numbers referenced are
page numbers of the test report and not of the binder.

Rl

IRI

'. Supp.

-

| PAGE 8--2 -RI



-

A. DOCUMENTATION (Continued)

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(12) Deleted

(13) Deleted

(14) Deleted

(15) Deleted

(16) Category and Operating Time WBNOSG4-017 - System 68 R11
(B18 900612 252)

(17) Category and Operating Time WBNOSG4-004 - System 1 Rll
(B18 900612 253)

(18) ESI Calculation (1-PT-1-2A) - B18 900830 254

(19) OE Calculation (1-PT-68-70) - (B18 900801 251)

(20) Deleted

(21) Setpoint Methodology Study (B26 890515 928)

(22) Barton Upgrade Package (B70 851024 001)

(23) WAC-354

(24) WAC-312

(25) WAC-35

(26) TI-ANL-198 (B45 851001 236)

(27) Deleted

(28) Deleted

(29) Spec. Sheet No. 01010

(30) Spec. 955270 (B45 850423 359)

(31) Spec. 953328 (B45 850508 351)

(32) WAT-D-6467 (B45 850321 600)

R4

IR4

IR4

PAGE B-3 R4
WBEP-0306Q-10

BINDER NO.WBNEO-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 1A OF 24
R 4 R

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE 9/23/86 trC.'2_

CHECKED BDM DATE 9/24/86 t ___
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BINDER NO.WBNEO-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 1B OF 24
R I R_

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE 9/23186-- - ___

,.2.. ,j -

CHECKED BDM DATE 9/24/86 §

A. DOCUMENTATION (Continued)

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(33) WAT (EQ)-001 (B71 860225 001)

(34) TVA-86-620 (B45 860804 612)

(35) Manual No. 87F1 (B45 850426 352)

(36) Dwg. 8765D46 Revision 5 |R1

(37) Deleted IRI

(38) WAT (EQ)-010 (B71 860516 003)

(39) Environmental Drawing No. 47E235-45 Rl

(40) Environmental Drawing No. 47E235-56 Rl RI

(41) Environmental Drawing No. 47E235-76 R3

.R1

NOTE: Documents listed above are used throughout this binder for
equipment qualification. The revision levels and Records &
Information Management System (RIMS) numbers, as listed
above, need not be repeated in other sections of the RI
binder. This listing includes only those documents which
are essential to qualification and accordingly should not
be considered a complete listing of binder references.



BINDER NO.WBNEO-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 2 OF 24
R 4 R_

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWR DATE 9/23/86A-- _

CHECKED BDM DATE 9/24/86 (" _ _

(2 /) J-.'

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified (Pending Resolution of Open Item)

-_ Equipment Satisfies All Requirements Except Qualified
Life or Justification of Replacement Schedule

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

1 qCrI WTFRrE RS75 r PEM f110 and 5Q74

2. Deleted

3. Deleted

4. Deleted

5. Valve Vault Flooding (SCR WBNEEB 8584)

6. Deleted

' . A:
COMMENTS/RECOMMENDATIONS

PAGE B-S R4
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WBNEQ-XMTR-004

THIS PAGE INTENTIONALLY LEFT BLANK

Page B-6 was deleted per revision 2.
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BINDER NOYWNEQ__MTR-004 PLANT WEN UNIT(S) 1 SHEET - OF 24

- -RARTon 763 '1W 'am ,,; i, R -R --
BINDER TITLE _'_. _ V.-

LOT 7

COMPUTED Jf 24 DATE __ __

CHECKED DATE. 4 .-

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the
Following (Indicate Which Criteria is Applicable):

x Components are Qualified to the Criteria of 1OCFR50.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of IE Bulletin No. 79-
01B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/ COMMENTS

INDICATE OThER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1974

IEEE 344-1975

PAGEiB.2

TVA qrUDz/

..



- - BINDER NO. WBNEQ-MTP-004 PLANT WBN UNIT(S) 1 SHEET 4 OF24-

BINDER TITLE BARTON 763 COMPUTED Ah DATE S/S/

LOT 7 CHECKED DATE _ . -

D. QUALIFICATION METHODOLOGY (Check only one block)

X Test of Identical Item Under Identical Conditions or Under Similar
Conditions with Supporting Analysis

X Test of Similar Items with Supporting Analysis

Analysis in Combination with Partial Type Test Data that
Supports the Analytical Assumptions and Conclusions

Experience with Identical or Similar Equipment Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS The lot 2 baseline configuration has been

compared with the lot 4 and lot 7 baseline configuration and differ-

ences noted. The baseline comparison showed only revision level

differences (not affectin2 qualification) of some Diece Darts and a

solder modification. The Barton uDgrade Dackage is contained in TAB

C. Section G.

PAGE_ l
TVA EQPO55.27



BINDER NO. WBNEQ-XMTR-OOLMNT WBN UNIT(S) 1 SHEET 5 OF 22L.

BINDER TITLE- BARTON 763 X CObUTrM DATE E///•R-R

LOT 7 CHECKED d DATE: _ _ _ _ _ _

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/NA)? Yes

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

Plant Device

Transmitter

Barton

763 Lot 7

763 Lot 2

Upgrade

See Tab C

Section A

Qualification
Document

Transmitter

Barton

763 Lot 7

'001

485

471

Reference

2.0 pg. 2

See Tab C

See Tab C

Sect. G

Table 1

Page 23

(5) Identify Component-
Unique checksheet
attached:

JUSTIFICATION/COMMENTS Lot 2 and Lot 7 transmitters can be

differentiated by the Baseline Design Document to which they were

built as shown in Tab C, Section G.

PAGE E!
TVA EQP055.27

-s I



BINDER NO.WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 6 OF 24

R 1 R 4

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE 9/23/86 WCG w
1/20 /8

CHECKED SP DATE 9/24/86 HDR !"X
1/20/89 ',i-ri,-;

INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification

documentation and/or evaluation and reference the source. Is the

interface a requirement for our application (Yes/No)? (Note below.

If yes, enter requirement in QMDS, if no, provide justification.
)

Interface - Identify Interface

Mounting Bolts N/A

External
Process 1/2" NPT FEMALE

Connections

Electrical PER DWG 8765 D46
Connections

Conduit Seals PER DWG 8765 D46

Connector
Seals PER DWG 8765 D46

Orientation Horizontal

Physical
Configuration DWG 8765 D46

Plant
Requirement?

(Yes/No'-

N/A

Yes

Yes

N/A

N/A

Yes

Yes

Reference
Test Report

N/A

SPEC 953328
Sect. 4.3.3
TAB E

TAB I

Note 2 of
DWG ** 8765
D46 - TAB I
See Comments

See
Comments**

Instr.
Manual
Sect. 3 TAB H

TAB I

See Comments*

JUSTIFICATION/COMMENTS - *The panels each transmitter is

are tabulated in TAB C, Section D. Raychem splices will

by binder WBNEQ-SPLC-OO1. **The Barton transmitters are

installed in
be qualified
supplied with

a manufacturer seal (potting compound) which was tested and exposed to

total HELB environment as described In test report. This information is

contained in Westinghouse letter WAT-EQ-O10 (WAT-D-6985) (B71 860516 003)

which is in TAB E, Section H.

PAGE B-10 R4

WBEP-0306Q-13

F.

IR4

Other

IR4



BINDER NO. WBNEQ-XMTR-004pLANT WBN UNIT(S) 1 SHEET 7 OF 24

BINDER TITE BARTON 763 COPUD / DATE /3/ 1 R R

LOT 7 CHECKED - 5_ DATE ___4_

G'. TEST SEQUENCE

Was the test sequence established to simulate the
accident environment in accordance with IEEE-323
(yes/no/NA)? (note below)

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

Yes/No/NA

Yes

Yes

(74), paragraph 6.3.2

Reference

3.2 Pg. 4

3.2 Pg. 4

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

Yes

Yes

Yes

Yes

Yes

3.1.1 Pg.3
3.1.2 and
3.1.3 Pg. 3

3.1.1 Pg. 3

3.1.4 Pg. 4

3.1.5 Pg. 4

3.1.5 Pg. 4
2.8 & 2.9 Pg.11

of "** EQDP-ESE-1A
(Tab D)

(2) Was the same piece of equipment used throughout the test sequence
described in item (1) above (yes/no/NA)? Yes*

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes**
(Reference Tables 2, 3, and 4 ).

JUSTIFICATION/COMMENTS *O-rings were replaced, see Sections 5.1 and
7.1 Page 10 and 18. **Calibration data and test equipment accuracies
available for audit at Westinghouse. *** This section identifies the
test sequences which the transmitters were subjected to. Test
sequences are as specified in IEEE 323-1974. Since no exceptions were
taken it is assumed that final inspection and disassembly were performed.

PAGEANS\

TVA EQP055.27

(1) Test Sequence:



BINDER NO. WBNEO-XMTROO1 4PLANT WRN UNIT(SI 1L. SHEET -L OF 24

BINDER TITLE BARTON 763 COMPRUTED St/ ,R

LOT 7 CHECKED __P DATE,

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference 3.1.1 Page 3

JUSTIFICATION/ COMMENTS

(2) Were the following effects considered in the

Aging Effect

aging program:

Yes/No/NA Reference

Thermal aging Yes 3.1.1 Pg.3

Radiation exposure Yes 3.1.2 & 3 P
Pg. 3

Vibration (non-seismic) aging Yes* 5.3.5 Pg.14

Operational (electrical/mechanical/process) Yes 3.1.1 Pg. 3
stress aging

JUSTIFICATION/COMMENTS *See WCAP-8587 - App. B Item 17 P. B-7 in

Tab E, Section D for further justification.

(3) Were all known synergistic effects which are believed to have a
significant effect on equipment performance considered in the aging
program (yes/no/NA)? Yes (Reference See Comments

JUSTIFICATION/COMMENTS Section 21 (P. B8) - Appendix B of

WCAP-8587 in Tab E Section D

(4) Thermal Aging:

(a) Was thermal aging considered in the-qualification program
(yes/no/NA)? Yes (Reference 5.1 Page 9

JUSTIFICATION/ COMMENTS -

PAGE J. "3 _
TVA EQP055.27

g 3



BINDER NO.BNEQ-MTR-O4 PLANT WBN UNIT(S) 1 SHEET 9 0R4-

BINDER TITLE BARTON 763 COMPUTED FEZ DATE s/' R - __

LOT 7 CHECKED DATE T

R. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes*
(Reference: 5.1. page 9* ).

JUSTIFICATION/COMMENTS *See Appendix D. Section 3. pa D-5 of

WCAP-8587 in Tab E. Section D. This is for generic Westing-

house NSSS equipment.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference )-

JUSTIFICATION/COMMENTS See WCAP-8587. Appendix B. Section 7.

page B-2 in Tab E. Section D.

(d) Was-the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference 5.1. Daze 9

Parameter Plant Maximum Normal Test Equivalent

IIR=750 F, PENT. RK (A6)=
Temperature 1040F NSVVR(A2)=1300F 1250C 1040F

Time 40 years 1673hrs 10 vrs

JUSTIFICATION/COMMENTS See Tab C. Section B.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference 5.1. ae 9 ).

JUSTIFICATION/ COMMENTS

(f) If activation energies were used for determining accelerated

aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? Yes *
(Reference 5.1. page 9 ).

JUSTIFICATION/COMMENTS * Test report used a conservative

activation energv of .5eV (see Appendix D. Section 3. page

D-5 of WCAP-8587 in Tab E. Section D).

EQP055.27 PAGE 13
TVA



BINDER NO.WBNEO-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 10 OF 24
R I R

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE 9/23/86 i-t~-'s

CHECKED BDM DATE 9/24/86 _____

H. AGING (Continued)

(g) If a regression line was used for determining accelerated
aging parameters, are test points or failure modes
identified on the line (Yes/No/NA)? NA
(Reference: ).

JUSTIFICATION/COMMENTS Regression lines were not used.

(h) Was the equipment operated during the thermal aging
(Yes/No/NA)? Yes (Reference: 5.1. page 9

JUSTIFICATION/COMMENTS

(5) Radiation.Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program' (Yes/No/NA)? Yes (Reference: 5.2. Rage 11 |R1

JUSTIFICATION/ COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? No
(Reference: NA

JUSTIFICATION/COMMENTS Not required. Assembled device

irradiated to required dose.

(c) Was the basis for radiation aging exposure identified in
the qualification program (Yes/No/NA)? Yes
(Reference: 5.2. page 11

JUSTIFICATION/COMMENTS See WCAP-8587 for further basis

(Sections 6.7.1. pg 6-3. and 6.7.4. vg 6-4) in TAB E.

Section D.

1 Qualification program refers to the test report and any supple-
mental documentation including TVA analyses in TAB C of the RI
binder.

|IAGE - '



--- ! BINDER NO.WBNEQ-XMTR-OO4 PLANT WBN UNIT(S) 1 SHEET 11 OF 24
(R __R

BINDER TITLE BARTON 763 COMPUTED ___ DATE _____ _

LOT 7 CHECKED i_ DATE to

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? Yes (Reference 5.2. Pg 11/3.1.3. pg 3 ).

Plant normal ambient -radiation
dose (rd) 2 x 107(40 years)

Test exposure dose (rd) 6.8 x 107

Test exposure dose rate (rd/hr) 2.0 to 3.0 M

Test exposure source type
(e.g., Co-60 gamma) Co-60 gamma

JUSTIFICATION/ COMMENTS

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during normal
and abnormal operation addressed in the qualification program
(yes/no/NA)? Yes (Reference See Comments ).

JUSTIFICATION/COMMENTS See Appendix B. item 17, pg B-7 of

WCAP-8587. Tab E. Also see 5.3.5. Pt 14.

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? Yes*
(Reference 5.3.5. Pi 14 ).

JUSTIFICATION/COMMENTS *See Appendix B. items 17 and 20.

p. s B-7 and B-8 of WCAP-8587, Tab E. Section D.

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yesino/NA)? Yes
(Reference See Comments ).

JUSTIFICATION/COMMENTS Section 5.1. Pg 9. Test Procedure

addresses the fact that operational stresses were induced in

the-qualification program.

PA(-; n -n " 7
TVA 19537 (OE-3-86)



BINDER NO.WBNEO-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 12 OF 24
R I R_

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE 5/9/86 ;'-''

_ CHECKED BDM DATE 5/15/86A0 __

B -10-9 I

H. AGING (Continued)

(7) (b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference: See Comments

JUSTIFICATION/COMMENTS See Appendix B. Subprogram A.

Section 13-15. D& B-6 of WCAP-8587. TAB E. Section D.

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yeis
(Reference: 7.5. yg 21

IIR-26.4 yrs,
PENT. Rm(A6)=9.9 yrs.

Qualified life (Document in QMDS) NSVVR(A2) = 4.4 vrs.

JUSTIFICATION/COMMENTS See TAB C. Section B. and TAB G.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: 7.5. pz 22

|R1

JUSTIFICATION/COMMENTS Although not a replacement part, the

potentiometer (Lot 2) is recommended to be exercised at all

calibration cycles. - See OMDS in TAB G.

PGE 13-16 J9I



BINDER NO. WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 13 OF 24

BINDER TITLE BARTON 763 COMPUTED d?/ DATE -R _

LOT 7 CHECKED _ _ DATE __ _ _ _

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or
Radiation Degradation and Aging (Use Section C of EQC Binder for Detailed
Materials Analysis)

Material/Property/Function

(a) EPT/O-rings

(b)

(c)

(d)

(e)

JUSTIFICATION/COMMENTS At the

determined that- n-he- 4:.iasfa

Radiation
Threshold

conclusion

1 -A Adiu to

Activation
Reference Enerzy

.92eV

of the aging testing.

Reference

5.1. ; 10

it was

T1he

O-rines were replaced and azed for 14 hours at 1250C based on an activa-

tion energv of .92eV. This 14 hours simulated 2 years of service for the

O-rings. See Section 7.1 on page 18 of test report in Tab D. Section A.

All other components were conservatively assizned an activation energv of

.5eV.

EQP055.27 PAGE -21
TVA

-,J

144-U -4"�



BINDER NO.WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 14 OF 24

nmna - m-@ I I- R - R
BINDER TITLE BAKTON 1b3

LOT 7

COMPUTED COVE DATE go_ __ __

CHECKED gpA DATE ____ _

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference 3.2. ps 4

Identify Acceptance Criteria: Refer to Section 3.2 of the test report.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference 3.2. pg 4/Table 5. 6. ).

7, 8, and 11.

Identify baseline and functional testing: See Section 6.0. Pg 6-1 and

Section 6.8. pe 6.9 on WCAP-8587 in Tab E. Section D.

JUSTIFICATION/COMMENTS

(3) Does the qualification report/analysis describe -loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference Section 5.0. pgs 9-15 ).

JUSTIFICATION/COMMENTS

PAGE ISl 7
Ln.r VUJ J, . I I

TVA 19537 (OE-3-86)

__ _ I

romance rzC , -



BINDER NO.WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET j5 OF 24
R I R_

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE 4/23/86;-

CHECKED BDM DATE 4/23/86 . _e

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

(4) Do the applied loads during baseline testing reflect normal
operating conditions (Yes/No/NA)? Yes (Reference:

JUSTIFICATION/COMMENTS See comment under Section 5(b).

(5) Identify electrical characteristics necessary to ensure the
equipment performance specifications can be satisfied.

(a) Parameter

Voltage

Load

Plant Normal Conditions

15-30.5VDC

10-50 MA

Reference

See Comments
for 5(b)

See Comments
for 5(b)

Frequency

Accuracy

Other(s.)

See Comments
NA for 5(b)

See TAB C, Section F
See Open Item #6

See Comments
for 5(b)

JUSTIFICATION/COMMENTS



BINDER NO.WBNEQ-XMTR-004 PLANT WBN UNIT(S) I SHEET 15A OF 24

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE

CHECKED BDM DATE

R 1 R_
9/23/86 ':-t __

/ -.2- rYz

9/24/86 & i
1 z j -8q

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO
PERFQRMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

Specific Accident Conditions

Voltage
Load
Frequency

Accuracy

Other(s)

NA
NA
NA

Reference IR1

See Comment

See TAB C, Section F
See Open Item 6

JUSTIFICATION/COMMENTS

Voltage, load, and frequency are accounted for in the design
process and will not vary during accident conditions since
these transmitters are powered from regulated power supplies
with fixed loads, and connected with qualified cable. The
only electrical characteristics on which qualification is
based is accuracy. Variations in the power supply are
accounted for in the loop accuracy calculations.

Voltage

Load

Frequency

Accuracy

Other(s)

Demonstrated Conditions

15-52 VDC

10-50 MA

NA
See TAB C, Section F
See Open Item 6

Reference JR1

Sect. 1.1.1
ofc ESE-1A
Sect. 1.1.3
of ESE-lA
Sect. 1.1.2
of ESE-1A

JUSTIFICATION/COMMENTS

Electrical characteristics are contained in EQDP-ESE-IA and
specification 953328. Vendor submits to Westinghouse for
approval the verification of electrical characteristics to
specification 953328. Verification of electrical character-
istics is on file at Westinghouse and can be audited. Speci-
fication 953328 is contained in TAB E, Section C, and EQDP-
ESE-1A is contained in TAB D, Section B.

[PAGE 6 -1 1|R I

A..-.

ENSURE THE

(b) Parameter



BINDER NO.WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 16 OF 24
R I R_

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE 4/23/86 -(-- '
, CDA . _ _ _

CHECKED, BDM DATE 4/23/86 -kib
I -20 gio

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. Normal & Abnormal: See Sheet A

- -t - R -o - -m -

ment Room

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:
lineq tn the nrncess

(2) Abnormal Max
See
Sheet 16A (a) Temperature (0F

See
Sheet 16A (b) Pressure (psig)

See
Sheet 16A (c) Humidity (%.)

See
Sheet 16A (d) Radiation (rd)

The transmitters are connected.

See
)Sheet 16A

See
Sheet 16A

See
Sheet 16A

See
Sheet 16A

bv imnliiqe

AvqtemA which they are monitoring and are

located in instrument racks away from the process system so
that theX should not see any signiicant effect due to process
temperature.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: 1% of the plant life and could exist up to 8

hours per excursion.

(5) Accident (worst case for any combination of specified accident
parameter including peak, duration, and profile):

(a) Temperature (IF) 327 Accident type L

(b) Pressure (psig) 11.2 Accident type L

(c) Humidity (%) 100 Accident type L

1 x 107(Gamma)

(d) Radiation (rd) 4.7xlO8(Beta) Accident type L

2000 ppm
(e) Spray Type Boron RH 8.2 Accident type L

IRT

|R1

|R1

R1

. z . - g- And

A.-ci don t: A77E235-L4 Tnqt~ri-

)



BINDER NO.WBNEO-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 16A OF 24
R I R__

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE 9/23/86 ___

CHECKED BDM DATE 9/24/86 ____

j-&b-?9

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max (2)

(a) Temperature (0F) 104

(b) Pressure (psig) ATM(-)

(c) Humidity (%) 80

(d) Radiation (rd) 2.2 x 106

K. REOUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max (2)

(a) Temperature (°F) 75

(b) Pressure (psig) 0.3

(c) Humidity (%) 60

(d) Radiation (rd) 3.5 x 105

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max (2)

(a) Temperature (0F) 130

(b) Pressure (psig) ATM(-)

(c) Humidity (50

(d) Radiation (rd) x

47E235-56,713-RM-A6
Penetration Room

Abnormal Max

(a) Temperature (0F) 110

(b) Pressure (psig) ATM(-

(c) Humidity (%) 90

(d) Radiation (rd) NA

47E235-45 Instrument Room

Abnormal Max

(a) Temperature (°F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

-2�

120

0.3

90

NA

47E235-76. 729-RM A2 NSVVR

Abnormal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

140

ATM (-)

100

NA

PAGE ' '

|R1

|R1

JR1

-|R1

|R1

|R1

|R1

|R1

RI



BINDER NO.WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 17 OF 24
- R 1 R_

BINDER TITLE BARTON 763 LOT 7 COMPUTED AWL DATE 9/23/86 , _____

,-,. J i
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K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): See pages 17A. B. C. D. E. F and G.

(6) Is the equipment subject to moisture or liquid intrusion which
can affect the performance of the equipment under design basis
accident conditions (Yes/No/NA)? Yes (Reference:

Environmental drawings 47E235-45. -56 and -76: notes 5. 16 and
Rl

16 respectively.

(7) Subject to submergence (Yes/No/NA)? Yes (Reference: Sheet
Ri

17A and Open Item

Identify initiation time and duration of submergence: NA -

See Sheet 17A and Open Item

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: 47E235-45

If yes, identify the fraction of the unattenuated free field
beta dose to be added to the total dose and justify: See

TAB C. Section C

(9) Special environmental calculations (temp., rad., etc.)

lygg RIMS No.

RI

See Section A this TAB
RI
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K.. REQUIRED OPERATING ENVIRONMENT (Continued)

(7) Comments: TAB F contains the exact elevation of the
transmitters (field verification) which can then be compared
to the following flood level:

1. IIR - elevation - 717.7 ft. (47E235-45, note 5)

2. North Steam Valve Vault Room (A2) - 731.5 ft. |R
(47E235-76, note 62)

3. Penetration Room (A6) - 713 ft. 1 inch (47E235-56,
Table 1).-

Transmitters 1-PT-1-9A and 1-PT-1-20A presently will be
flooded, but SCRWBNEEB 8584 has been written against the
flooding in the Valve Vault Room. Corrective action will
be assigned to the SCR to resolve the problem (i.e., ECN
issued to move transmitters above the flood level).

ID# ACTUAL ELEV FLOOD ELEV

1-PT-1-9A 731'2" 731.5' *
1-PT-1-9B 733'5" 731.5'
1-PT-1-20A 731'4" 731.5' *
1-PT-1-20B 733'5" 731.5'
1-PT-68-63 717'6" 713.1'
1-PT-68-322 731'8" 717.7'
1-PT-68-323 732'10" 717.7'
1-PT-68-334 734'111 717.7'
1-PT-68-340 735 717.7'

* See open item #5

PAGE B-2Y R3
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L. SUMMARY MPARISN F TEST ONDITION T SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated

Operating Time

Temperature (*F)

Pressure (psig)

100 Days

327. 535****

11.2

15 Days

420

57.6

Relative Humidity (%)

Reference
See TAB C
Sect. H
for Comp
3.1.5
2&. 4
Figure 2
Page 38|
Tbl 1,
Pg. 16
EQDP-TAB D
Sect. B
Thl 1,.
Pg. 16

2000 ppm 2500 ppm EQDP-TAB D
Chemical Spray* RH 8.2 pH 10.7 Sect. B

- 6.2,

1.035x107* 6.8x107  Pg. 16

8 8 TAB C,
Radiation (rd)** 4.7xlO (BETA *** 9x 10 Sect. C

See- See
Submergence Sheet 17A Sheet 17A

*Includes spray concentration, flowrate, density, duration, and
pH.

**Enter 40-year integrated normal dose plus integrated accident
dose and specify type.

***Based gn information contained in section K; accident -
1 x 10 , normal - 3.5 x 10.

****The temperature resulting from a Main Steam Line Break in the
Steam Valve Vault Room is 535°F.

(2) Comparison of worst-case profiles and margin assessment:

Test Profile
Envelopes Specified

Parameter (Ypql/NnNA) Reference

Temperature

Pressure

Relative Humidity

Chemical Spray
Submergence

JUSTIFICATION/COMMENTS
Section I) establishes

1 Fig. 2
Yes * P. 38

Fig. 2
Yes Pg. 38

Thl 1, Pg. 2
Yes EQDP-ESE-IA

TAB C
Yes Section K
See Sheet 17A | R1

OE Calculation TI-ANL-198 (TAB C.
that the peak temperature the insulatediRl

transmitter will see is 258.6 F.

|R1

IRl

R1

I
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L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(Continued)

(3) Were margins applied to the test parameters or otherwise
addressed in the test program to assure that normal variation
and .uncertainties are accounted for? (Note margin applied,
Yes/No/NA).

Suggested Martins per IEEE-323(74)

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Time: +10% (or 1 hour + operating time
per NUREG-0588)

Voltage: ±10% of rated value

Frequency: t5% of rated value

Environmental Transient: the initial
transient and the peak temperature
applied twice

Vibration: +10% added to acceleration

Margin
Applied

> +15*F

> +10%

> +10%

> +10%

NA

Yes/No/NA

Yes

Yes

Yes

Yes

No* IR1

NA JR1

JUSTIFICATION/COMMENTS * Voltage must not exceed 30.5VDC + |R1

IVDC - See Note 4 on Dwg. 8765 D46 in TAR T_

* See Section 5.3.5 on Dage 14.

PAGEB 'RI
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BINDER NO. WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 20 OF 24

BINDER TITLE BARTON 763 COMPUTED are DATE o R R

LOT' 7 CHECKED - DATE -

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference See Tab A ).

JUSTIFICATION/COMMENTS- NA

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference. Section 7.4 Pate 20

JUSTIFICATION/COMMENTS NA

(3) Did the-equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference Section 7.4 Paze 20

JUSTIFICATION/COMMENTS NA

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? *Yes (Reference 7.4 Page 20

JUSTIFICATION/COMMENTS See Tab C Section H

(5) Abnormal Conditions: Were abnormal conditions
addressed and resolved (yes/no/NA)? Yes
(Reference See Comments ).

or anomalies properly

JUSTIFICATION/COMMENTS See Sheet 20A.

PAGE d-35EQPO55.27
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M. OPERABILITY TEST RESULTS (Continued)

(5) JUSTIFICATION/COMMENTS See Appendix A and Sections 7.1 thru

7.4 on Pages 18 thru 21 of test report (TAB D) for a

discussion of the anomalies and their resolution. We concur

with the reqnltitoin-n for the O-rinos and erratic hehavior

during HELB because:

1. The-cover O-rinzs are beine replaced Der Westinahouse

recommendation as noted in the OMDS in TAB G.

2. The erratic behavior has been corrected in the Lot 7

model by a manufacturing change to build the

transmitters with the soldered connection.

IR2

PAGE B-35 R2
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BINDER TITLE BARTON 763 COMPUTED DATE.___7/__/ R

LOT 7 CHECKED- ___ DATE.-+

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,
and inspection parameters which are essential to maintain qualification and
which aid in detecting degrading materials or equipment performance
(yes/no/NA)? Yes (Enter all requirements in Section G of the EQC
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS

, PAGE b
EQP055.27
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BINDER NO. WBNEQ-XMTR-OO4PLANT WRN UNIT(S) 1 SHEET .22 OF 24

BINDER TITLE; BARTON 763 COMPUTED- 0 ? CDTE .R -

LOT 7 CHECKED -_ DATE: -

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and

----all extrapolations of test data used in an
analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)
taken to the specified qualification level
adequately justified?

(3) Choice of qualification methodology adequately
justified?

(4) If analysis was performed, complete the following:

(a) Were equipment performance requirements
identified?

(b) Were-specific features and failure modes and
effects analyzed?

(c) Were assumptions and mathematical models used
together with appropriate justification for
their use?

(d) Were environmental parameters which affect
equipment performance identified?

(5) Adequate similarity between equipment and test
specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to
application of DBE conditions?

(c) Absence of preaging in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

No

Yes

NA

NA

NA -

NA

Yes

Yes

Yes

Yes

NA

No*

*See Section H (5b)

PAGE ?
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BINDER NO. WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 2 OF 24
R __R

BINDER TITLE BARTON 763 COMPUTED act DATE _ _ - ___-

LOT-7 CHECKED ___ DATE :_____ _

0. SUMMARY OF REVIEW (Continued)
YesjNo/NA

(e) Normally operating state of device (e.g., normally Yes
energized) considered?

(7) Qualified life or replacement schedule established? Yes

(8) Criteria regarding temperature/pressure exposure Yes
satisfied?

(a) Peak temperature adequate Yes

(b) Peak pressure adequate Yes

(c) Duration adequate Yes

(d) Required profile enveloped adequately Yes

(e)- Steam exposure adequate Yes

(9) Criteria-regarding test sequence satisfied? Yes

(10) Criteria regarding spray satisfied? Yes

(a) Was the spray testing done while under the Yes
extremes of pressure and temperature?

(b) Does the spray concentration, flow rate, density, Yes** A
duration, and pH used in tests meet or exceed
those to be used for the plant?

(11) Criteria regarding submergence satisfied? Open Item Sheet 5

(12) Criteria regarding radiation satisfied? Yes

(a) Was dose rate considered? Yes

*
(b) Was- beta radiation considered? Yes

(13) Criteria regarding operability status/mode satisfied? Yes

(14) Criteria regarding test failures or anomalies Yes
satisfied?

*See specification 955270 (Tab E, Section B) section 6.0 page 6 and -

Westinghouse letter WAT(EQ)-O01 (Tab E, Section F). See Also TAB C, Section C.
**Due to the test chamber configuration being small, the flow rate is considered

adequate in regard to the plant's requirements..

pAGE .633. EQP055.27
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O. SUMMARY OF REVIEW. (Continued)

Yes/No/NA

(15') Criteria regarding functional testing satisfied? Yes

(a) Does the test plan/report specify an
acceptance criteria for equipment performed? Yes

(b) Was an initial base line test done to
establish required performance characteristics?- Yes

(c) Has the test analyis demonstrated that
performance specifications and characteristics
(e.g., voltage, load frequency, and other
electrical characteristics) can be ensured? --Yes ,

Open Item RI
(16) Criteria regarding instrument accuracy satisfied? j6.

(17) Test duration margin (1 hour + function time)
satisfied? Yes

(a) Is the minimum specified operating time at
least 1 hour? No

(b) If exception to the 1-hour minimum operating
time-was taken, was adequate justification
provided? Yes

(18) Criteria regarding synergistic effects satisfied? Yes -

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirements
adequately identified? Yes

P. DISCUSSION

* See Section 7.1.6 of WCAP-8587 contained in TAB E. Section D.
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