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BINDER NO. WBNEO-ITE-OO1 PLANT WBN UNIT(S) 1 SHEET 1 OF 1

BINDER TITLE MINCO RTD COMPUTED -DATE /-All -

CHECKEDD/ .DATE /__ _ __2_-_

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. WBNEQ-ITE-001 PLANT WBN UNIT(S) I SHEET 1 OF.27
R I R

BINDER TITLE MINCO RTD COMPUTED GJB DATE 4/16/86 L:`

CHECKED SRL DATE 4/23/86 ;Z -__
4.2.7- fet

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Resistance TemnPratuire Tletectnr (RTT)l

M-inco Prnoduts. Tnr

S8809

S8810

QUALIFICATION REPORTS

(1) Title/Number/Revision E m ialifj- RIMS B45 850614 354
tion Test Report - Minco Surface Mounted
RTDs/WCAP-8687. Supp. 2-E42A. Rev. 1 DATE January 1985

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(Z) TVA Environmental Data Drawing 47E235-42 R2

(3) Category and Operating Times Calculation. System 68. R8

(WBNOSG4-017. B45 860722 218)

(4) Westinghouse Equipment Qualification Data Package.

EQDP-ESE-42A RI (B45 851030 356)

(5) Westinghouse Auditable Link Document for Unit 1. EQUAL-WAT.

Rev. 2. January. 1985. (B45 850321 352)

(6) Westinghouse Drawing 2654C65. Rev. 8

(7) Minco Products. Inc. Drawing S8809. sheets 1 and 2. Rev. C

(8) Minco Products. Inc. Drawing S8810. sheets 1 and 2. Rev. C

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.

RI

-
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BINDER NO. WBNEQ-ITE-oo1 PLANT WBN UNIT(S) 1 SHEET 2 OF 27

BINDER TITLEMINCO RTD COMPUTED Ad DATE w R R

CHECKED SRP/2K DATE.

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified (Pending Satisfactory Resolution of 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

1) Section F - Conduit and Grounding Drawing 45W860-9 must be

revised to show a connection-that-is qualified for submergence.

See open item sheets at the front of-the binder-for documentation-of

qnpr itpma thAt Annlv to the other tabs in this binder.

COMMENTS/RECOMMENDATIONS

PAGE:-
EQPO85.53

TVA

I.



BINDER NO. WBNEQ-ITE-O01 PLANT WBN UNIT(S) 1 SHEET. 3 OF 27

BINDER TITLE MINCO RT COMPUTED V% DATE jj R_ R__

CHECKED _ DATE 4:2 _ _ _

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 1OCFR50.49
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-
01B (IEEE323-1971) (DOR Guidelines Applicable to only BEN)

JUSTIFICATION/COMMENTS This equipment was bought under the scope of

Change of Contract 128 on the WBN NSSS contract with Westinghouse,

dated January 31. 1980 (OEB 800214 111 - TAB E6).

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

PAGE 23 .
EQP085.53

TVA



BINDER NO. WBNEQ-ITE-OO1 PLANT WBN UNIT(S) L SHEET 4 OF_27
R I R_

BINDER TITLE MINCO RTD COMPUTED GJB DATE 5/23/86 at 'a

CHECKED SRP/DLK DATE 5/27/86 L

D. OUALIFICATION METHODOLOGY (Check only one block)

X Test of Identical Itemi 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 Reference QR(l). pages 24 and 31-35 (TAB D)

specifies the equipment tested. The Field Verification Data

(TAB F) specifies what is installed at the plant. The Traceabilit=

Package (TAB Ell) links the plant RTD serial numbers to the WBN

NSSS contract and the Purchase Order No. The Westinghouse Audit-

able Link Document. EQAL-WAT. Item ESE-42. p. 9 (TAB E9) links the |R1
Purchase Order number to the test report. Westinghouse letter

WAT-D-6920 (B45 860328 600) - In Traceability Package - TAB Ell)

also links the test report in TAB D to the Watts Bar contract.

PAGEB-4*R



BINDER NO. WBNEQ-ITE-001 PLANT WBN UNIT(S) 1 SHEET 5 OF27

BINDER TITLE MINCO RTD COMPUTED DATE IR -R_ _

CHECKED i DATE __z _ __6

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

RTD

MINCO

S8809

S8810

See TAB F

Qualif ication
Document

SAME

SAME

SAME

SAME

146

039

058

041

Reference

QR(1),
page 24

QR(1),
.Page 1

QR (1),
page 24
QR(1),
page 24

QR(1). p.24

QR(1), P.24

OR(1). p.24

QR(1), p. 2 4

(5) Identify Component- NA
Unique checksheet
attached:

JUSTIFICATION/COMMENTS The model numbers have extra characters

on the end which designates the size of the tube the RTD block fits.

However, this does not affect qualification, as stated in the test

report (QR(l)) conclusions on pages 20 and 21. Therefore, these

additional characters will not be shown on the model numbers listed

above.

PAGE b..
EQP085.53

TVA
I
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BINDER NO. WBNEQ-ITE-OO1 PLANT WBN UNIT(S) 1 SHEET 6 OF 27
R L R_

BINDER TITLE MINCO RTD COMPUTED GJB DATE 5/15/86 >4"'_

/ _C//"SA/ a _r _

CHECKED SRP DATE 5/18/86 '
/ ?- 27 -?S

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.

Interface

Mounting Bolts

External Process
Connections

Electrical
Connections

Conduit Seals

Connector Seals

Orientation

Physical
Configuration

Other

Identify Interface

NONE

NONE

See Comments Below

See Comments Below

NONE

NONIE
Install per Westing-
house Drawing
2654C65 *

NONE

Plant
Requirement?

(Yes/No)

NA

NA

NA

NA

NA

NA

NA

Reference
Test Report

NA

NA

NA

NA

NA

NA

OR(1), 2.7
NA

JUSTIFICATION/COMMENTS The moisture intrusion problem exhibited

in the test via the insulation resistance data taken (QR(l). p.35)

nromntebd the issuaiince of CR WBtJRNNMVRR (TAR F7) wh4ih reniinres IRI

the ethylene propylene-lead wires of all these RTDs (not just the

submerged devices) to be protected by a watertight connection.

This connection is shown on TVA Drawing 45W860-9 (TAB E8). The

configuration shown includes a Conax connector, which is qualified

per binder WBNEQ-CSC-OOl. and Raychem splices, which are qualified

per binder WBNEQ-SPLC-001.

*This drawing has not had any changes made, since the one called out Rl
in the test report, that affect qualification (TAB E12).

PAGE ! RI
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BINDER NO. WBNEQ-ITE-O01 PLANT WBN UNIT(S) 1 SHEET 7 OF 27

-- I R - R __

BINDER TITLE MINCO RTD COMPUTED a DATE ij/1// g

CHECKED L DATE _

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

(b) Baseline performance
measurements taken

YES

YES

(74), paragraph 6.3.2

Reference

QR(1), pp. 13 &
31-34

QR(1), pp. 3 1- 3 4

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (PBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

YES

YES

NA

YES

YES

YES

YES

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

QR(1)-, p.17

QR(1), p.17

NA

QR(1), p. 18,
App. B & C

QR(1), p.19

QR(1), pp. 1 2 ,
19 & 131-134

QR(1), pp.19,
48 & 31-35

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? YES
(Reference QR(1), pp. 25-28 ).

JUSTIFICATION/COMMENTS (l)(c) - Wear- This-type of aging is not applicable
to an RTD because it is a passive device with no moving parts.
(1)(g) - Disassembly - As far as can be ascertained from the test report, no
disassembly was performed as part of the final inspection, just a visual
inspection, calibration and insulation resistance checks.
(3) Test equipment accuracies were not included, but are available for audit
or in'Pection at Westinghouse.

ROPo8 s.53 PAGE 1

(1) Test Sequence:

TVA



BINDER NO. WBNEO-ITE-OO1 PLANT WBN UNIT(S) 1 SHEET &R OF 22.

j, R -.....R__
BINDER TITLE. MINCO RTD COMPUTED LAd DATE 4LDAT

CHECKED i? DATE:

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? YES (Reference QR(W), Pp. 3.6.9,14 and 17 ).

JUSTIFICATION/COMMENTS NONE

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

Aiinz Effect Yes/No/NA Reference

Thermal aging
QR(1), pp. 6,

YES 9.14 & 17

QR(1), pp.. 3,6,
Radiation exposure YES 7.9.15 & 17

Vibration (non-seismic) aging NO NA

Operational (electrical/mechanical/process) NA NA
stress aging

JUSTIFICATION/COMMENTS Vibration Aging - The omission of this type

of test is justified because: 1) No problems were encountered in the

seismic test. 2)RTDs are passive devices with no moving or loose

parts. 3)The surveillance and maintenance Drogram is adequate to

correct any problems that might arise from this aging effect such as

loosened bolts and nuts.

(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 NUREG-0588 Category II requirements do not

require that synerzistic effects be addressed.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? YES (Reference QR(1), pp. 3.6,9.14 & 17 ).

JUSTIFICATION/COMMENTS NONE

I EOP085,53
TVA

.- I



BINDER NO. WBNEQ-ITE-OO1 PLANT WBN UNIT(S) 1 SHEET' 9 OF 27

BINDER TITLE MINCO RTD COMPUTED DATE. i R R ._-_

_ CHECKED ( DATE. ___ _

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? YES
(Reference: QR(1). p. 9 ).

JUSTIFICATION/COMMENTS NONE

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? YES (Reference QR(1), p.3 ).

JUSTIFICATION/COMMENTS Also see Westinghouse letters TVA-85-

176 and TVA-85-172 in TAB El and E2 respectively.

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? YES (Reference QR(1). p. 9 and Westinghouse letter
TVA-85-176 (B70 850925 006) - TAB El.

(e)

Parameter Plant Maximum Normal Test Equivalent

Temperature 1200 F 2500F 1200F
Time 40 years 504h 21.8 years

JUSTIFICATION/COMMENTS See TAB Cl for calculation extending

the qualified life.

Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? YES (Reference QR(1). p. 9 and TAB Cl ).

JUSTIFICATION/COMMENTS NONE

(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 Westinghouse
letter TVA-85-172 (B70 850925 002)-TAB E2 ).

JUSTIFICATION/COMMENTS NONE

PAGF -q
EQP085.53

TVA



BINDER NO. WBNEQ-ITE-O01 PLANT WBN UNIT(S) 1 SHEET 10 OF 27

R . R _ R

BINDER TITLE MINCO RTD COMPUTED Adg DATE YCL/ZL

CHECKED Ad DATE 4/J3!6

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 NONE

(h) Was the equipment operated during the thermal aging

(yes/no/NA)? YES (Reference QR(1), p. 14 ).

JUSTIFICATION/COMMENTS NONE

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification

program (yes/no/NA)? YES (Reference QR(1), p.3 ).

JUSTIFICATION/COMMENTS NONE

(b) Were the materials susceptible to radiation degradation

identified in the qualification program (yes/no/NA)? NA

(Reference ).

JUSTIFICATION/COMMENTS This was not necessary, as a test was

performed on the assembled device.

(c) Was the basis for radiation aging exposure identified in the

qualification program (yes/no/NA)? YES

(Reference QR(1), p. 3 and Westinghouse letter TVA-85-172

(B70 850925 002) - TAB E2).

JUSTIFICATION/COMMENTS NONE

W0P0R.953

TVA

-
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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 gamma)

JUSTIFICATION/COMMENTS (1) Worst

dose is 1 x 10 rads. (2) Normal

5.45 x 10 (21.8 yr. dose)

8
1.6 x 10

6
2.18 x 10

Co - 60 gamma

case 40 vear normal

and Accident Doses were

combined in the test.

(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 Justification/Comments for

H(2) on page 8 of this TAB.

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

JUSTIFICATION/COMMENTS NONE

*Qualification program refers to the test report and any supplementalt
documentation including TVA analyses in Tab C of the binder. IRI

PAGE BI1 '1

BINDER NO. WBNEQ-ITE-001 PLANT WBN UNIT(S) 1 SHEET 11 OF 27
R I R

BINDER TITLE MINCO RTD COMPUTED GJB DATE 4/16/86 .:. _ _

,1/. X,'.-

CHECKED SRP DATE 4/23/86 ^ A

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference: QR(l) p. 17

and Westinghouse letter TVA-85-172 (B70 850925 002)-TAB E2).

I

I
I

I
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BINDER NO. WBNEO-ITE-OO1 PLANT WBN UNIT(S) 1 SHEET 12 OF 27
R I R_

BINDER TITLE MINCO RTD COMPUTED GJB DATE 4/16/86 Z7 _' _ _

CHECKED SRP DATE 4/23/86 v ,

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)? NA (Reference: ).

JUSTIFICATION/COMMENTS None

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

JUSTIFICATION/COMMENTS None

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Xes
(Reference: OR(l). p. 9

Qualified life (Document in QMDS) 21.8 years

JUSTIFICATION/COMMENTS See TAB C1.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: TAB C1

JUSTIFICATION/COMMENTS No specific replacement intervals for

any components of the RTD were specified in the qualification

program. The instruction manual states that no periodic

maintenance is required.

C- 1
d. I A .v '-4- 8 -12 -:R I
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BINDER NO. WBNEQ-ITE-001 PLANT WBN UNIT(S) 1 SHEET 1 i OF .7

BINDER TITLE MINCO RTD COMPUTED L. DATE /- R

CHECKED v DATE 4(2i+__

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

Hypal on/ Elongation/
(a) Wire Jacket NA NA 1.13

Reference

Westinghouse
letter TVA-85-1
(B70 850925 002;

TAB E2

Epoxy/Flexural Strength/
(b) Potting Material NA NA 0.98 is

EPR/Dielectric Strength/
(c) Wire Insulation NA NA 0.90

(d) -i--

(e) -

JUSTIFICATION/COMMENTS 1) Radiation values were not given in the test

report because the equipment underwent radiation testing which was success-

fully completed. 2) See TAB Cl for Arrhenius Calculations.

EQPO85.53 PAGF
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BINDER NO. WBNEQ-ITELO1 PLANT WBN UNIT(S) I SHEET 14 OF .27L

BINDER TITLE MINCO RTD COMPUTED DATE , L R_ R _

-__ CHECKED - DATE /' Gil

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 (ReferenceQR(l.g p.5 ).

Identify Acceptance Criteria: I)Insulation resistance must be greater

than 500.000 ohms to guarantee a functional accuracy of ± 1.00F.

2)RepeatabilitY of the calibration must be - O.20F.

(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 QR(1). pp. 13. 14. & 135

-142).

Identify baseline and functional testing: 1)Calibration measurements

before and after each test to verify repeatability. 2)Analog and

digital recordings for verifying continuous operability during testing.

3)Insulation resistance measurements before, during and after HELB

simulation to verify accuracy.

JUSTIFICATION/COMMENTS None

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

JUSTIFICATION/COMMENTS Insulation resistance measurements were taken

periodically throughout the LOCA test. as documented on page 35 of the

test report (TAB D). Measurement of the Performance was by evaluation

of the recorded RTD outputs (QR(1). pp. 131-142). Insulation resistance

was selected to guarantee functional accuracy. Load is an irrelevant

parameter for these RTDs.

I EQP085.53 PAGE A.

TVA



BINDER NO. WBNEQ-ITE-OO1 PLANT WBN UNIT(S) 1 SHEET 15 OF_27
R 1 R

BINDER TITLE MINCO RTD COMPUTED GJB DATE 4/17/86 , _i!

. , ./,~

CHECKED SRP DATE 4/Z3/86 A _Ce

J. EQUOi B1ET1ICAL CHARACTERISTIC NECESARY 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)? NA (Reference:_ __

JUSTIFICATION/COMMENTS Baseline testing consisted of calibra-

tion checks at various temperatures (QR(1). pp. 31-34). Load

is an irrelevant parameter for these RTDs. Baseline testing

is considered acceptable based on the application.

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

(a) Parameter Plant Normal Conditions Reference

Voltage NA NA

Load NA NA

Frequency NA NA

Accuracy See Open Item 2

Other(s)

Rl

JUSTIFICATIONI/COMMENTS

A7B-151 RI
--W ,I



BINDER NO. WBNEQ-ITE-OOl PLANT WBN UNIT(S) L SHEET 16 OF-2-
R 1 R__

BINDER TITLE MINCO RTD COMPUTED GJB DATE 5/23/86 -- '

CHECKED SRP DATE 5/27/86 3LS c

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

(b) Paramete Specific Accident Conditions Reference

Voltage NA NA

Load NA NA

Frequency NA NA
Westinghouse

Accuracy ±50F EQDP-ESE-42A
R. 14 (TAB E10

Other(s)

JUSTIFICATION/COMMENTS (1) See discussion in Section P on page

26 of this TAB on response time. (2) Applied voltage is 1OVDC

JR

sensor resistance (TAB I - Note 5 on Minco

drawinos S8809 and S8810 (3) See Section M(5) Comments for IRI

a discussion on insulation resistanre valueq and their rela-

tionship to accuracy.

(c) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

JUSTIFICATION/COMMI

Demonstrated Conditions

NA

NA

NA

±1 F

Reference

Westinghouse
EQDP-ESE-42A, R1

p.14 (TAB E10)|

-RAGE 6 -I R I

manximim norna
-------- -- --- - -- -- --
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BINDER NO. WBNEQ-ITE-001 PLANT WBN UNIT(S) 1 SHEET 17 OF 27
R 1 R__

BINDER TITLE MINCO RTD COMPUTED GJB DATE 4/16/86 He'd

CHECKED SRP DATE 4/23/86 - ,-

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-42. (Lower Containment) IR1

(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 (100

(d) Radiation (rd) 5.45 x 107* (d) Radiation (rd) NA
(21.8 yr dose)

(3) Process Interfaces: The RTD is in direct contact with the

Eanillarv instrument lines of the reactor vessel level trans-

mit10rs: hnwever these arp stAtic lines at ambient temDera-

ture. Therefore. there is no additional heat contribution

from the nrocess line over and above that of the ambient con-

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Frequency = less than 1% of plant life: Duration -

8 hours maximum.

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

(a) Temperature (F), 327 Accident type HELB/LOCA

(b) Pressure (psig) 1L.2 Accident type LOCA JR1

(c) Humidity (100 Accident type HELB/LOCA
4 x 101 gamma

(d) Radiation (rd) 4.7 x ZI.lbeta Accident type LOCA R1

(e) Spray Type 200Q0 m, Boqrn, Accident type HELB/LOCA
0.033 Molar NaOH pH 8.3 @ 25@C RI
for 30 days at 0.92 gpm/ft2

*Calculated from a worst case 40 yr. dose of 1 x 108 rads as
shown on drawing 47E235-42. |R1

PAGE B-'? R,

ta.inmtant temnerature.



BINDER NO. WBNEQ-ITE-001 PLANT WBN UNIT(S) I SHEET18 OF27U
RL..._ R___

BINDER TITLE MINCO RTD COMPUTED GJB DATE 4/16/86 a1:

CHECKED RP DATE 4/23/86 ;i ___

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)? Yes

(Reference: 47E235-42. Note 46 ). R1
(7) Subject to submergence (Yes/No/NA.)? Yes- (Reference: TAB C).IRl

Identify initiation time and duration of submergence: At the

beginning of a LOCA and for 100 days thereafter.

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? Yes
(Reference: WCAP-8687. supp. 2-E42A. pg. 3

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

8 7
dose of 9 x 10 rads is equivalent to a gamma dose of 2 x 10 Rl

8
rads. Since the actual plant beta dose is 4.7 x 10 rads. a

in calculating the TID and that is reflected in the specified

dose given in Section L(1) on Rage 19 of this TAB.

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

Zpe RIMS No.

-

Ir -swrl I fvO n r/ri " oA n - a rn'kra~ l AcciimnEallun -IFvll taf ^ bl cv asVnws:;l-w ^ ^ Iv



BINDER NO. WBNEQ-ITE-OO1 PLANT WBN UNIT(S) 1 SHEET-19 OF27
R 1 R

BINDER TITLE MINCO RTD COMPUTED GJB DATE 5/01/ *6 .
,--, I,;, .

CHECKED SRP/DLK DATE 5/08/86 ___

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Spgcified Demonstrated Re p-ence
QR(1), App. D,

Operating Time 100 days 13 days p. 132
QR(1), pp. 4,19

Temperature (°F) 327 420 & 131-_12
QR(1), pp. 19

Pressure (psig) 11.2 75 & 133-134 iR1

Relative Humidity (%) 100 10Q QR(lL.... 12
2000 Boron, pH 8.35, 2750ppm Boron QR(1), p. 41

Chemical Spray* 0.033 M 1r LnJH, pH 10.7,24 hrs & TAB C JR1
0.92 gpm/ft 30 days

1.145 x 10 gamma 8

Radiation (rd)** (See K(5)comments) 1.6 x 10 8gamma QR(1L y.17

Submergence Yes No TAB C . IR1

*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

Test Profile
Envelopes Specified

Parameter (Yes/No/NA)

Temperature Xes

Pressure

Relative Humidity

Chemical Spray

Submergence

JUSTIFICATION/COMMENTS

Yes

Yes

Yes

Yes

assessment:

Reference

TAB C
QR(l), pp. 19
& 133-134

QR(l) 2. 12

TAB C

TAB C

None

DPAGE B- ?9 1I

IR1

Rl
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BINDER NO. WBNEQ-ITE-001 PLANT WBN UNIT(S) 1 SHEET 20 OF 27

BINDER TITLE. MINCO R T COMPUTED DATE R R

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

Temperature: +15 degrees F +930F YES

Pressure: +10% but no more than 10 psig +63psig YES

Radiation: +10% of accident dose 40% YES

Time: +10% (or 1 hour + operating time NA NO
per NUREG-0588)

Voltage: +10% of rated value

Frequency: +5% of rated value

Environmental Transient: the initial
transient.and the peak temperature
applied twice

NA

NA

2 dwells

QR(1), p.18,

NA

NA

YES

Vibration: +10% added to acceleration App B & C YES

JUSTIFICATION/COMMENTS: Time Margin - See the analysis in. TAB

C2 which demonstrates Qualification for the 100 day operating

time requirement.

EQP085.53 P C E O
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BINDER NO. WBNEO-ITE-OO1 PLANT WBN UNIT(S) 1 SHEET 21 OF 27
R I R_

BINDER TITLE MINCO RTD COMPUTED GJB DATE 4/16/86 6T V/
/ 12 /

CHECKED SRP DATE 4/23/86 /i4 __e

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference: See Sheet B-1 for Categorv and Operating Times ).JR1

JUSTIFICATION/COMMENTS These RTDs provide temperature compen-

sation to the reactor vessel level indicators and must provide

a continuous output during and after an accident to fulfill

their Post-Accident Monitoring (PAM) function.

(2) Did the equipment perform its intended function during the
simulated design basis accident exposure (Yes/No/NA)? Yes
(Reference: QR(l). 2. 19

JUSTIFICATION/COMMENTS None

(3) Did the equipment perform its intended function during the
simulated post-design basis accident exposure (Yes/No/NA)? Yes
(Reference: OR(l). p. 19

-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)? Yes (Reference: QR(l). D. 20 &

TAB C2

JUSTIFICATION/COMMENTS None

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (Yes/No/NA)? Yes
(Reference: QR(l). pp. 19-20. ApR. A

JUSTIFICATION/COMMENTS The original test was conducted with

the lead wires run outside the test chamber because the insul-

ation on them appeared to be cracked from excessive handling.

The qualification of these lead wires was proven in a separate

test which is documented in Appendix A of the report.

-I P B-2J lR



BINDER NO. WBNEQ-ITE-01 PLANT WBN UNIT(S) 1 SHEET 22 OF 27

3 BINDER TITLE MINCO RTD COMPUTED 14.. DATE fi R__R_

- CHECKED _ _ DATE: _

M.(5) (continued)

Insulation resistance during the HELB test is required to remain

greater than 500,000 ohms to guarantee a functional accuracy of

±1.0F (QR(1),p.5). The insulation resistance measurements taken

during the HELB test for RTDs KK-1, KK-3, KK-4, and the dummy RTD

all had insulation resistance values of greater than 500,000 ohms

(QR(1),p.35). KK-2 exhibited unacceptable insulation resistance

due to a faulty sealing between the potting boot and the adapter

(QR(1),p.20). This is considered to be a random occurrence.

These anomalies together with their resolutions have been reviewed

and are considered to be adequately resolved. Therefore, the test

demonstrated qualification of these RTDs.

PAGEI-.aI ruo;.;;
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BINDER NO. WBNEQ-ITE-001 PLANT WBN UNIT(S) 1 SHEET 23 OF 27

. - a A I I R . R

BINDER TITLE M1NLU KX COMPUTED Ad DATE _ _16/f

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).

JU STIFICATION/COMMENTS See QMDS (TAB G).

PAGELt-23
I -
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WBNEQ-ITE-OOl PLANT WBN UNIT(S) 1 SHEET 24 27

BIDR WO BNEQ-ITE-001 PLANT WBN - UNIT(S) . SHEET 24 OF 27
BINDER NO. __ _ _ _ _ _ _ _ __ __ _ _ _ _ _O

BINDER TITLE MINCO RTD COMPUTED & DATE i/R4/.¢&

CHECKED LDDATE 4

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

NA

YES

NA

YES

PAGER2 arnPO 85.53I -A W
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BINDER NO. WBNEQ-ITE-001 PLANT WBN UNIT(S) 1 SHEET 25 OF 27

_ _ _ _ _ _ _ _ _ _ _ R ___ R _

BINDER. TITLE MINCO RTD COMPUTED Z! DATE _______

CHECKED :° DATE. 4

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

YES

YES

YES

YES

YES

YES

YES

YES

YES

PAGE-aS
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BINDER NO. WBNEQ-ITE-001 PLANT WBN UNIT(S) 1 SHEET 26 OF 27 |
_ _ - _ ._ -- I - _ -_ .. _...---.....-.._...._ - - R -R _ '

BINDER TITLE MINCO RTD COMPUTED bA DATE 2//L/ R R

_ CHECKED _ _ DATE- |

O. SUMMARY OF REVIEW (Continued)
Yes/

(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? YES

(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

Response Time -In Section 6.2 on naqA 14 of the tet repnort. it

No!NA

states that "The RTD accuracy during testing was not verified against

a reference standard thermometer because of differences in time

response, mounting location. RTD construction and local temperature

variations." In Section 6.3 on the same Daze. it states that the

I PAGF t-R
I EOP085.53
TVA
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BINDER NO. WBNEQ-ITE-OOl PLANT WBN UNIT(S) 1 - SHEET 27 OF 27
Ril R_

BINDER TITLE MINCO RTD COMPUTED GJB DATE 5/23/86 t- _

CHECKED SRPIDLK DATE 5/27/86 ______

P. DISCUSSION (Continued)

accuracy is established by measuring the insulation-resistance and

that a value of at least 500.000 ohms guarantees a functional

accuracv of + . These measurements were taken and reported in

Table 7 on page 35 of the test report. In spite of the fact that

Westinghouse makes no claims to having measured accuracy of the

RTDs during the test. Figures D2 (p. 132) and D12 (P. 142) in the

test report (TAB D) show the temperature orofiles recorded by the

average of four Type K thermocouples monitoring the test chamber

temperaturep. 16) and RD test specimen KK-4 during DBA and oost-
DBA conditions. When these two profiles are compared. it can be

seen that they do not match during the first hour or so of the test.

This indicates a much slower response time for the RTDs as compared

to the thermocouples. This is not considered to be a problem

because these instrument's onlysafety function is to provide temp-

erature compensation to a system (RVLIS) which is required for PAM.

The temperature of the water, in the sensing lines these RTDs are
measuring, also will not "see" the brief tansients in temperature

that occur, but will heat up gradually which renders the response

time concern insignificant. Westinghouse has also taken the posi-

tion that timeresponse testing has been done successfully on a

sample model of this RTD via type testing per Section 2.9 on page

8 of EQDP-ESE-42A. TAB E10. JR1

PAGE~ f.
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BINDER NO.WBNEO-ITE-003 PLANT WBN UNIT(S) 1 SHEET 1 OF 1
R_ R

BINDER TITLE INSTRUMENT COMPUTED A/ I Axi DATE LŽy. i_

TEMPERATURE ELEMENT CHECKED /Rl DATE /12L

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 Times assign-
ments.

GEr I



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 1 OF-37
R iR-

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 ; _ _

TEMPERATURE ELEMENT CHECKED MWCG DATE 9/l2/86 %4 ___

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Resistance Temperature Detector
(RCS Well-Mounted)

RdF

21205

QUALIFICATION REPORTS

(1) Title/Number/Revision Equipment Qualifi-
cation Test Revort WCAP-8687 SuDo. 2-EO6A
R3

RIMS B45 R60912 369

D)ATE MArch.- 1QR3

(2) Title/Number/Revision RIMS

DATE

(3) Title/Number/Revision RIMS

DATE T

OTHER (ANALYSIS, VENDOR DATA, ETC.

(1) The follovin2 documentation is reotuired to ciinnnrt cainlf4ica-

tion:

a) OE Calculation WBNOSG4-017 R8 Reactor Coolant System (68)
NUREG-0588 CategorU and Operating Times (B45 860722 218).

RI

IRi
- - - - - -- -I.'--

c) Justification for HELB/LOCA Chemical Sorav Oualification
Deficiency.

d) Initiation Time and Duration of Submergence Including
Analysis Supoorting Operation of Submerged RTDs.

e) 'Material Aging Calculation Reports WAC-104 DTD 5-20-86. and
WAC-195 DTD 9-3-86. Calculations Determine Qualified
Lifetimes and Post-DBE Qualified Lifetimes.

|PAGE S |RI

/-N

> F v - -

b) DePleted.



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 2 OF 37
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 We-"'

TEMPERATURE ELEMENT CHECKED WCG DATE 9/12/86 ____

A. DOCUMENTATION - OTHER (ANALYSIS. VENDOR DATA. ETC.). (Continued)

f) Instrument Accuracy Calculations WBPE0688605005
(B43 860722 901).

g) Justification for Applied 10% Margin of Accident Radiation
Dose.

(2) In addition to qualification reports listed on Sheet 1, this
section, the following documentation required to support
qualification is included in TAB D - Qualificaton Documents.

a) Equipment Qualification Data Package WCAP-8587, EQDP-ESE-6
R5, DTD 3/83 (B45 860512 366).

(3) The following documentation required to support qualification is
included in TAB E - Miscellaneous Documents and Correspondence.

a) Design Specification 955322 R3, DTD 8/10/82 (B45 851210 351).

b) Design Specification 955270 R2, dated 6/4/84
(B45 850423 359).

c) Specification for Reactor Coolant RTD's Drawing No. WATS-
325-04210 Rl, dated 10/5/84, page 1 (B45 850425 352).

d) Traceability of Installed RTD to Its Qualification Docu-
mentation (Secton includes Auditable Link Document EQAL-
WAT R3, dated March 1986, RIMS NO. B45 860521 351 and
Quality Release 74284).

e) Letter from Westinghouse to D. L. Kitchel dated 8-22-86
(B71 860826 003) - States that Cal-Note SEC-OSA-1242-CO
which provides justification for use of a max normal am-
bient temperature of 200*F is on file at Westinghouse.

f) Letter from Westinghouse to D. Wilson dated 3-27-86
(B71 860404 002) - States type, manufacturer and activation
energy of the epoxy used in RTD assembly. Also deontes
epoxy location in RTD assembly.

g) EN DES Calculations Maximum Containment Water Level Rise
(NEB 811125 267).

PAGE



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEETJ3 OF 7
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 4,;4 _____

TEMPERATURE ELEMENT CHECKED WCG DATE 9/12/86 & _

/Zz1-8i(g

A. DOCUMENTATION - OTHER (ANALYSIS. VENDOR DATA. ETC.). (Continued)

h) TVA Drawings

a) Conduit and Grounding Penetration Sealing and Fire Stop
Details, DWG 45W883-3 R15.

b) Conduit and Grounding Floor EL 716.0 Details, Sheet 17,
DWG 45W862-19 R22.

i) Traceability of Installed Thermowell.

(4) Westinghouse's Drawings 5365C29 R1, 271C315 R3 and 206C470 R5; IRi
All incorporated in TAB I.

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.

RI

DAGE1-,G -3 -



BINDER NO. WBNEQ-ITE-oo3 PLANT WB_ N UNIT(S) I SHEET 4 OF 37

R - R
BINDER TITLE INSTRUMENT COMPUTED t DATE _ _ ___-_ _

TEMPERATURE ELEMENT CHECKED AOx DATE ______

B. CONCLUSION OF REVIEW (Check only one block)

x Equipment Qualified (Pending Resolution of 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 Refer to Sheet 5. this

section. for open items and qualification deficiencies.

COMMENTS/RECOMMENDATIONS

PAGE 6-4
TVA 1937 (O-3-86-EQP12 .--

TVA 19537 t0E-3-86) EQP1 27 .23



BINDER NO. WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 5 OF 37
R - R

BINDER TITLE INSTRUMENT COMPUTED o n,. DATE rt-i1_- _ _ _ _

TEMPERATURE ELEMENT CHECKED 1tJC0 DATE 9- 12-b' _ _ _ _

B. CONCLUSION OF REVIEW - Open Items and Qualification Deficiencies

(1) Relocation of junction boxes for I-TE-68-1. -18. -24. -41. -43.

-60. and -83 above postulated flood level. Reference

SCR WBNEEB8559/ECN5993.

(2) Binder Open Item WBNEOP8621 RI. (B45 860717 851) which requires

review of Westinghouse's PAM Functional Requirements Document

(B45 860122 351) to determine its adeauacv for use in

demonstrating qualification of the RCS wide range RTDs.

PAGEE-5

TVA 19537 (OE-3-86) 
EQP127 .2.3
EQP1 27 .23TVA 19537 (OE-3-86)



BINDER NO. NEQ-ITE-003 PLANT__ UNIT(S) SHEET 6 C16
-- - ---- - - --R -_ R ~

BINDER TITLE INSTRUMENT COMPUTED c DATE I-21-A _

TEMPERATURE ELEMENT 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 (IEEE32.3-1974)

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 344-1975

PAGL .g

TVA 19537 (OE-3-86) t12-7.23



BINDER NO WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 7 07

INSTRMENTR _ R
BINDER TITLE ISThUMENT COMPUTED Ace DATE - _

TEMPERATURE ELEMENT' 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 The installed RTDs are identical to those

tested. Refer to TAB E. Section 4. for traceability.

During HELB simulation tests. RTDs were subjected to chemical spray

from start of test to 24 hours. Flow rate was not specified. RTDs

are required to operate for 100 days following a LOCA or line breaks

in either MS or FW lines. Refer to TAB C. Section 5. for accept-

ability.

RTDs are subject to submergence following a DBE. During HELB

simulation tests. RTDs were not tested to demonstrate qualification

for submergence. For analysis supporting operation of submerged

RTDs. refer to TAB C. Section 6.

' PAGE -1

TVA 19537 (OE-3-86) Zqr vi . . Zj



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 8 OF 37
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL . DATE 5/28/86'

TEMPERATURE ELEMENT CHECKED W0 DATE 6/12/86, _____

J1; -9

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)

(4) Serial Number(s)

Plant Device

Resistance
Temperature
Detector

RdF

21205

417. 418,

419. 4204

421. 422.

423. 424

Qualification
Document

Same

Same

21205

103. 114.

115

(5) Identify Component-
Unique checksheet
attached:

JUSTIFICATION/COMMENTS

()Qualification ReDort WCAP-8687. Sunn. 2-EO6A

(1)

(1)

Tbl 1. p 20(i)

Tbl 1. p 2((1)

IPAGE 13- g R n

JR1



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) l SHEET-9 OF-L
R I R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 .-deA

TEMPERATURE ELEMENT CHECKED WCS DATE 9/12186-2^7
/2 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.

Plant
Requirement?

(Yes/No)

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

NA

NA

NA (1)

Nuclear qualified
splice (1)

NA

NA

NA

(3)(4)

Reference
Test Report

Yes

Yes

JUSTIFICATION/COMMENTS

(1) RTD cable assembly interfaces with a Conax seal and electrical
connections are made within the Conax seal (Refer to TAB E, Section
8, TVA drawings 45W883-3, Detail F3 and 45W862-19, Detail F19).
Environmental qualification of Conax seal is documented in EQ
Binder WBNEQ-CSC-OO1. Environmental qualification of splice is
documented in EQ Binder WBNEQ-SPLC-OOl.

(2) Qualification Report WCAP-8687, Supp 2-EO6A, Para 7.1, pp 17
and 18.

(3) The RTD cable must be seismically supported to maintain seismic
qualification. For seismic installation requirements, refer to
TAB I, DWG 2650C31, Note 1.

1 PAGE -9fI

F.

|R1

|R1

|R1

|R1

G-38 (2) | R1



BINDER NO.WBNEQ-ITE-003 PLANT. WBN UNIT(S) 1 SHEET 9A OF 37
R I R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/27/86 427 26
i-ted -)r

TEMPERATURE ELEMENT CHECKED WBK DATE 7/3/86 h4_RL
/,7-, ;? -

JUSTIFICATION/COMMENTS (Continued)

Installation requirements are per Westinghouse drawings RCS
Cold Leg RTD Installation Details (Well Type), drawing no.
5365C29 (Refer to TAB I, Section 1). RTD to be used with
thermowell as specified on Westinghouse drawing Installation
Details Thermowell with Boss, drawing no. 271C315 (Refer to
TAB I, Section 2).

(5) Equipment Qualification Data Package EQDP-ESE-6, Paragraph
1.2, page 2.

(4)

|R1

|R1

|R1

fPAGE 13-1' | a



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 10 OF-37
R I R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/27/86 @-' _

TEMPERATURE ELEMENT CHECKED WBK DATE 7/3/86 ___

I2ATZ---7

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate
the accident environment in accordance with IEEE-323 (74),
paragraphdt,3.2 (Yes/No/NA)? (Note below.) Refer to Para
2.9, p 9

Yes/No/NA

(a) Equipment inspected for damage Yes

(b) Baseline performance
measurements taken Yes -

Reference

Para 2.9, p 9 (1)

Appx C,
p 58. 59. 6(2)

(c) Equipment aged:(4)

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

CE) Post-DBE exposure

(g) Final inspection and
disassembly

Para 5.1. 3 10(2)

Paras 5.3, 5.4 (2
PR 10. 11 ()

Para 3.2. p 5(2)

Paras 5.5, 5.6
pp 11 thru 14 2)

Para 5.7. p 14(2)

(3) (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 document (Yes/No/NA)? Yes

(Reference: Tbl II. 2y 21 thru 24(2)

JUSTIFICATION/COMMENTS (l)Equipment Qualification Data Package

EQDP-ESE-6.

L

|R1

PAGE- " R
r



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 11 OFjL
R I R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/27/86 Add
I 1,-41

TEMPERATURE ELEMENT CHECKED WIK DATE 7/3/8 6 b
a- 2Htg

G. TEST SEQUENCE - Justification/Comments (Continued)

(2) Qualification Report WCAP-8687, Supp. 2-EO6A.

(3) RTDs were subjected to final inspection (Refer to Equip-
ment Qualification Data Package EQDP-ESE-6, Para 2.9,
pp 9 & 10) and were subjected to post-qualification per-
formance tests (Refer to Qualification Report WCAP-8687,
Supp 2-EO6A, Appx C).

(4) RTDs were subjected to thermal cycling (Refer to Quali-
fication Report WCAP-8687, Supp 2-EO6A, Para 5.2, p 10).

Calibration Data and Test Equipment Accuracies are
available for audit at Westinghouse.

PAGE1-' j '

|R1

|R1

|R1

|R1



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 1 OFJ3
R / R_

BINDER TITLE INSTRUMENT COMPUTED WL DATE 6/27L86_I I-27F

�1 CHECKED WBK DATE 7/3/86 A __-

/l At-tT

H. AGING

(1) Was aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: Qualification Report

WCAP-8687. Supp 2-EO6A. Para 3.1. p 3

JUSTIFICATION/COMMENTS

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

Aging Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/
process) stress aging

Yes/No/NA Reference

Para 3.1.1,

Yes R 3(1)
Para 3.1.3,

Yes 3.1.4. p 4
Para 3.1.5,

Yes R4(1)

Para 3.1.2, p3(1)
Yes Para 3.1.5. p4(l)

JUSTIFICATION/COMMENTS Qualification Report WCAP-8687. Supp

2-EO6A. |R1

(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 Based ~uon reviewofj materials of
construction. no known synergistic effects aRplv to this equip-
ment.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: Qualification Report
WCAP. SupD 2-EO6A. Para 3.1.1. p 3 and Para 5.1. p 10 ).IR1

JUSTIFICATION/COMMENTS

PAGE5j '-}3 |1

TEMPERATURE ELEMENT



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 13 OF3-7
R E R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/27/86 WINGS
/lz-naP

TEMPERATURE ELEMENT CHECKED WBK DATE 7/L3/86 flye

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (Yes/No/NA)? _Yej
(Reference: Qualification Report WCAP-8687. SupR 2-EO6A. |F

Para 3.1.1. p 3

JUSTIFICATION/COMMENTS

(c) Was the basis for thermal aging identified in the
qualification program (Yes/No/NA)? Yes (Reference:

t.

u.Qt f iation Data Pkage EQD-EE-6. Para
1.9. p 4: Qualification Report WCAP-8687. Supp 2-EO6A. Rl
Para 5.1. o 10 ).

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: Qualification

Rennrt WCAP-R6R7. -Stin 2-F06A.- Prq 95.1. n 10 I.|R1

Parameter Plant Maximum Normal

Temperature
Time 40 years

Test

0O0-9°F(2)
l-days

Equivalent

*F(3)

>40 years

JUSTIFICATION/COMMENTS Refer to Sheet 14. this

tab.

(e) Was the Arrhenius methodolgy used for accelerated aging
(Yes/No/NA)? Yes (Reference: Equipment Qualification

nntn Pnrvnmo rnnv-wcvA P.rn I 0 , A . JR1

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:
(4)

Refer-to Sheet 14. this tab

JUSTIFICATION / COMMENTS

|)PAGE 8 - 'R

------ -czov-| vat -. -.-U xvi so. F' -

- - - - -- - - . - - - -I
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BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 14 OF 37
R I R_

BINDER TITLE INSTRUMENT COMPUTED- WL DATE 9/11/86 "4Z-
- I I I - X --- -- 4 - - ,Z -f - -

TEMPERATURE ELEMENT CHECKED WCG DATE 9/12/86 *#.
*e-l8

H. AGING

(4) Thermal Aging (Continued)

(d) The plant maximum normal for RTDs l-TE-68-1, -18, -24,
-41, -43, -60, -65, -83 is 200'F. Westinghouse has
performed an analysis which shows that the air velocity
and ambient temperature of the area in which the RTDs
are located are sufficient to limit the temperature of
the RTDs head to approximately 200'F. Analysis, Cal-
Note SEC-OSA-1242-CO, is on file at Westinghouse - Refer

(2)to TAB E, Section 5.

Qualification Report WCAP-8687, Supp 2-EO6A, Para 5.1, JR1
p 10.

Material Aging Calculation WAC-104, Refer to TAB C,
Section 7.

(f) The activation energy used is denoted in Para 3.1.1,
p 3 of Qualification Report WCAP-8687, Supp 2-EO6A.
Also refer to TAB E, Sect 6 - Letter from Westinghouse
to D. Wilson dated March 27, 1986 (B71 860404 002).

JR1

PAGE 1- /S KI



BINDER NO.WBNEO-ITE-003 PLANT WBN UNIT(S) 1 SHEET 15 OF-37
R I R -

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 5/28/86 ' __

TEMPERATURE ELEMENT CHECKED WBK DATE 6/12/86 Agm

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: Qualification Report

WCAP-8687. Supp 2-EO6A. Para 3.2. p 5 ).jRl

JUSTIFICATION/COMMENTS

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (Yes/No/NA)? Yes (Reference: Qualification

Report WCAP-8687. Supp 2-E06A. Para 3.1.3. 3.1.4. 2 4 and JR1

Para 5.3. 5.4. o2 10. 11

JUSTIFICATION/COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: Qualification Report WCAP-8687. SuDR 2-EO6A JR1

Para 3.1.1. p 3

JUSTIFICATION/COMMENTS

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

JUSTIFICATION/COMMENTS Design Specification 955270. Para |R1
6.2. p 6. Refer to TAB E. Sect 2: Oualification Report

WCAP-8687. Supp 2-EO6A. Para 3.1.3. 3.1.4. p 4. |R1

|JPAGEH ,~rJ



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 16 OF 37
R I R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 _ _

I}4. -Y I

TEMPERATURE ELEMENT CHECKED WCG DATE 9/12/86
1.2 TIFY_

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference:
Niulification Rennrt WCAP-687._ Sunn 2-EO6A. Para

nD 10. 11
5.3. IRI

--_ -- - - -- _ - --- I ---

)

Plant-normal ambient radiation._
dose (rd)

Test exposure dose (rd)

Tip of RTD 2.47 x 108()

8
Cable 1.22 x 10

6(2)
Between 2 x 10

v6
Test exposure dose rate (rd/hr) and 3 x 10

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

(1)
JUSTIFICATION/COMMENTS Qualification Reoort WCAP-8687,

Suino 2-En6A. Para 5.3. nO 10. 11
(2)D Snecifica-

R1
in . ara 6.o 6 (E -S ----

tion 955270. Para 6.2, 2 6 (refer to TAB E. Sect 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/no/NA)? Yes
(Reference Qualification Report WCAP-8687. Suop 2-EO6A. IR1
Para 3.1.5. o 4 and Para 5.5. 2o 11 thru 13

JUSTIFICATION/ COMMENTS -

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: Qualification Report WCAP-8687. Supp 2-EO6A IR1
Para 3.1.5. o 4 and Para 5.5. DO 11 thru 13.

JUSTIFICATION/COMMENTS

* Qualification program refers to the test report and any supplemental
documentation including TVA analyses in Tab C of the binder.

PAGE 1 7 R

7
8 X 10
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BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 17kOFI37
R I R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 5/28/86 4-cJ ___

I L-1i-rf

TEMPERATURE ELEMENT CHECKED WBK DATE 6/12/86,6
z-'ZZ'fr

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: Qualification Report

WCAP-8687. Sunn. 2-EO6A- Para 3.1.2. n 3. and Para 5.2 IRI

p 10  
)

JUSTIFICATION/ COMMENTS __

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

Resort WCAP-8687. SuAn. 2-E06A. Para 3.1.2. D 3 L Rl

JUSTIFICATION/COMMENTS

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: Oualification Revort WCAP-8687. SuDD Z-EO6A. Para IR1
3.11. o . ndPaa .. 1- - ac- - - -atii -o -n- I

3.1.1. p 3. and Para 5.1. v 10. Equipment Qualification

Data-Packaze EODP-ESE-6. Para 1.9. D 4 )* IDl

Qualified life (Document in QMDS)

JUSTIFICATION/COMMENTS

> 40 years

DPAGE 13 J 1
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BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 18 OF 37
R I R

BINDER TITLE INSTRUMENT COMPUTED OWL DATE 5/28/86 'u ___

TEMPERATURE ELEMENT CHECKED WBK DATE 6/12/86 V _b___

;t Z29-9f

H. AGING (Continued)

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

JUSTIFICATION/COMMENTS Qualified life of test specimen is 10

iears (refer to Equipment Qualification Data Package EQDP-ESE-

6. Thl 1. p 18). IRl

)PAGE 13-lq H

Or s



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 19 OF 37

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 5/28/86 ace

TEMPERATURE ELEMENT CHECKED WBK DATE 6_12_86___2_

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/ Radiation Activation
Property/Function Threshold Reference Energy Referer

Silicon Varnish
(a) (Cable Coating)

(b) Epoxy (Potting Matl)

(c)

(d)

(e)

NA

NA(1)

(1)
Not S (2)

Para 3.1.1,

(3)

Para 3.1.1,

(3)

JUTFCTO/OMNS (1) 8JUSTIFICATION/COMMENTS Materials were irradiated to 1.22 x 10

8
rads xamma and 9.23 -x 10 rads beta durinz radiation exposure test

|R1

5.4. pp 10. 11).

The silicon varnish is only used as a manufacturing process to

nrevent the fiberalas inRitlation of the rable from fravina diirina

manufacturing and is not reouired for operation of the RTD.
---- -U) - -- -- - --

Qualification Report WCAP-8687, Supp 2-EO6A.

PAGE RI|
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BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 20 OF-U
R I R -

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 5/28/86 '- _ _

TEMPERATURE ELEMENT CHECKED WBK DATE 6/12/864f

J. EQU PMENT ELECTRICAL CIARACTERISTICS 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: Equipmept ulification Data Package EQDP-SE-6. |R1
Sect. 1.7. p 3: Oualification Report WCAP-8687. Supa 2-EO6A.
Para 3.2. R 5. and Para 6.3. p 16

Identify Acceptance Criteria: t 0.27F repeatability. tl.OF

drift allowance: insulation resistance > I Megohm.

(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: Oualification Report WCAP-8687. Supa. 2-EO6A. IR1

Para 3.2. 2 5

Identify baseline and functional testing: Refer to Sheet 21.

this tab.

JUSTIFICATION/COMMENTS

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (Yes/No/NA)? -NA
(Reference: Equipment Qualification Data Package EODP-ESE-6. IRl

Para 1.1. p 2

JUSTIFICATION/COMMENTS For electric connections. refer to

Sheet 21. this tab.

PAGE. GI



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 21 OF93
R I R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 7/2/86 v _____

TEMPERATURE ELEMENT CHECKED WBK DATE 7/3/86 k

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

(2) Performance Characteristics (Continued)

Baseline Functional Tests (Operation - Normal Condition) are
described in the Equipment Qualification Data Package EQDP-ESE-6,
Para 2.9, p 9. For baseline functional test results and functional
test (static calibration) results performed after each of the test
phases, refer to Qualification Report WCAP-8687, Supp 2-EO6A, Appx
C, pp 57 thru 61.

(3) During static calibration checks, the RTDs were excited by a
constant current (approximately 1 mA; refer to Equipment Qualifi-
cation Data Package EQDP-ESE-6, Para 1.1, p 2) applied to the two
leads while the voltage drop was measured across the other two
leads. A digital voltmeter was used to measure resistance. Refer
to Qualification Report WCAP-8687, Supp 2-EO6A, Para 4.2.1, p 7,
and Fig. 4, p 32. During each of the test phases, the RTD outputs
were monitored via Westinghouse 300 series amplifiers. The
0-10-Volt analog outputs of the amplifiers were monitored and re-
corded on a digital data logger. Refer to Qualification Report
WCAP-8687, Supp 2-EO6A, Para 3.2, p 5, and Paras 4.2.2, 4.2.3,
4.2.4, 4.2.5, and 4.2.6, pp 7 thru 9.

|R1

|R1

|R1

|R1

J R1

)PAGE - I



BINDER NO.WBNEO-ITE-003 PLANT WBN UNIT(S) L SHEET 22 OF 37
R / R

BINDER TITLE INSTRUMENT COMPUTEDHW!L DATE 9/11/86 W-P0 ___

TEMPERATURE ELEMENT CHECKED WCG . DATE 9L12L86 12149,
HD

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)? NA (Reference: Refer to

J.(3). Sheet 21. this tab

JUSTIFICATION / COMMENTS

(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

R/I Converter with
l-milliamp current

NA

NA

± 26.2°F

Reference

(1)

(1)

(1)

TAB C. Section 8

JUSTIFICATION/COMMENTS (l) Equipment Qualification Data

Pn e-v Wf rnnP-rqv-A MM I9 1 1 n 9)

j PAGEI-f -; R I
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BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET-2L OF 37
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 4Add _

TEMPERATURE ELEMENT CHECKED WDG DATE 9/12/86 HO __

3 2z-e

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

ENSURE THE
ACCIDENT CONDTTTONS

(Continued)

(b) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Specific Accident Conditions

R/I Converter with
l-milliamp current

NA

NA

± 21-°F(3)

Reference JR1

(1)(2)

(1) '

(1)

(4)

JUSTIFICATION/COMMENTS E

D.,-1,.n nolD-CVW- D-.. I I

guipment Oualification Data

* JXd~flU ZJU4a1J * U SUa LI .A . -. -. *L. kJtJ 34. 'iA.

Drawing 47W610-68-1. -2. -3. and -4. Open Item pending

(4)
resolution of SCR WBNEQP8621. Instrument Accuracy Calcu-

lation WBPE0688605005. p. 36 (refer to TAB C. Section 8).

Rl

Demonstrated ConditionsR

R/I Converter with

(c)

PLUSEQ/34.34

Reference |R1

(1)

(1)

(1)

(2)

Data Pack-

IR1

Voltage I - milliamp current

Load NA

Frequency NA

Accuracy ± 26.2*F

Other(s)

(1)

JUSTIFICATION/COMMENTS Equipment Oualification

ae EflDP-ESE-6 ParR 1.1. n. 2.
5,*- -- * A - .KN X - -' b* - I''-

(2)
Refer to Sheet 24 this tab.

| PAi-GE 3 z-,2'- 1R

i Shiv- age - vows

(2)LI #-4n

Parameter



BINDER NO.WBNEO-ITE-003 PLANT WBN UNIT(S) 1 SHEET 24 OF 37
R I R_

BINDER TITLE INSTRUMENT COMPUTED J WL DATE 9/11186 4 __

TEMPERATURE ELEMENT CHECKED WCG DATE 9/12/86 7fi

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

(5)(b) Demonstrated Conditions

Accuracy - There are no changes in the RTD due to severe evnviron-
ments. The calibration accuracy is ±O.2,F and the drift allowance
is ±1.O,F (refer to Equipment Qualification Data Package EQDP-ESE-
6, Thl 1, p 18, and to Qualification Report WCAP-8687, Supp 2-EO6A,JR1
Para. 7.2, p 18). For demonstrated loop accuracy of ±26.2,F, refer
to Instrument Accuracy Calculations, TAB C, Section 8.

PAGE PI I



BINDER NO.WBNEO-ITE-003 PLANT WBN UNIT(S) 1 SHEET 25 OF 37
R I R__

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 v&} ____

TEMPERATURE ELEMENT CHECKE - .G DATE 9/12/86 ___

K. REQUIRED OPERATING E VRONMENT

Reference Environmental Drawing No. 47E235-42 IR1

(1) Normal Max (2) Abnormal Max

(1) (1)
(a) Temperature (OF) 120 (a) Temperature (°F) 130

(b) Pressure (psig) .3 (b) Pressure (psig) .3

(c) Humidity ( 80 (c) Humidity () 100

(d) Radiation (rd) 8 x 10 (d) Radiation (rd) NA

(3) Process Interfaces: NA: RTDs are installed in thermowells.

For effects of process temperatures. refer to Sheet 26. this

TAB.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Maximum abnormal temperature. pressure. and

humidity could exist for uR to eight hours per excursion and

will occur less than 1% of plant life.

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

(a) Temperature (OF) 327.L Accident type HELB

(b) Pressure (psig) 11.2 Accident type LOQA

(c) Humidity-(%) 100 Accident type LOCA/HELB

8
4.7 x 10 beta

(d) Radiation (rd) 4 x 107gamma Accident type LOCA

(e) Spray Type Boron Accident type LOCA/HELB

(1)(2) Refer to Sheet 26, this TAB.

PAGE. '6 '



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 26 OF-37
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 IA _____

I z-4-57

TEMPERATURE ELEMENT CHECKED WCG DATE 9/12/86 X

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Due to effect of process temperatures, the temperature of the
RTD head, during normal operation, will be approximately 200,F
(refer to H(4)(d), Comment (1), Sheet 14, this TAB) and during
DBE/Post-DBE environments, the RTD will be subjected to a con-
servative 50,C temperature rise above ambient (refer to Quali-
fication Report WCAP-8687, Supp 2-E06A, Para 5.1, p 10).

2)Refer to Sheet 30, this TAB, for composition.

|PAGE s-.2 I

JR1



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 27 OF 37
RI R__

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9L11186 - _

TEMPERATURE ELEMENT CHECKED WCG DATE 9/12/86 ____

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): Refer to Sheet 30. 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: Refer to

Sheet 28. this TAB

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

to Section 6. TAB C

Identify initiation time and duration of submergence: Refer

to Section 6. TAB C.

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

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

Beta dose is enveloped by the tested Beta dose (para. 5.4.

D. 11) therefore no analysis was required.

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

TMpe RIMS No.

RI

PAGE 6-2 9/ -
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BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 28 OF 37
R I R__

BINDER TITLE INSTRUMENT COMPUTEDIIWL DATE 9/11/6 Ado__~ ~ ~ X-4 DAE9/18

TEMPERATURE ELEMENT CHECKED WCG DATE 9/12/86 "; .

K. REQUIRED OPERATING ENVIRONMENT (Continued)

(6) Reference - Environmental drawing 47E235-42 (note 46). |
To prevent moisture intrusion into the RTD/cable assembly, the RTD
cable assembly interfaces with a Conax seal assembly. The RTD
cable leads are enclosed in a flexibel, pressure-tight hose. The
flexible, pressure-tight hose is helium leak tested to assure no
degradation under HELB/LOCA environmental conditions (refer to
Qualification Report WCAP-8687, Supp. 2-EO6A, Para. 7.1, p 17).
Therefore, the RTD/cable assembly is not subject to moisture in-
trusion and will function as required under design basis conditions.

)PAGEg- KI
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BINDER NO. WBNEQ-ITE-0o3 PLANT WBN UNIT(S) I SHEET 29. OF 37
R - R

BINDER TITLE INSTRUMENT COMPUTED + DATE So.,,- *_

TEMPERATURE ELEMENT CHECKED tCV1 DATE _ _lL___ _

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter

Operating Time

Temperature ( F)

Pressure (psig)

Relative Humidity

*Chemical Spray

**Radiation (rd)

Submergence

(%)

Specified Demonstrated

100 days 15 days

327 420

11.2 75

100 100
Sheet 30, Sheet 30,
this tab this tab

1.2 x 108 gamma
4.7 x 10 beta (3)

Yes No

Reference

Fig 7, p 35(1
Fig 7, P 35(
Tbl 1, p 18 (1
Fig 8.9, pp(j§ 37
Tbl 1, p 18

Tbl 1, p 18 (2)
Para 31.l.7,(Fe 4,
Tbl 1, p 18
Paras 5.3, 0)4
pp 10, 11 (2)
Tbl 1, p 18
Refer to TAC
Sect 6, for
Analysis

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

Temperature

Pressure

Relative Humidity

Chemical Spray

Submergence

JUSTIF I CATION/ COMMENTS

established by analysis,

(Yes/No/NA) Reference

(2)Fig 7, p 3()
Yes Tbl 1, p 18

Figs 8, 9 P?2}6' 37
Yes Tbl 1, p 18

Yes Tbl 1, p 18

Yes Sheet 30, this tab
Refer to TAB C,
Sect 6, for

No Analysis

Qualification for submergence has been

(1)(2)(3)Refer to Sheet 30, this tab. PAGE-G-l
TVA 19537 (OE-3-86) 

EQP 127.23
EQP127.23

.

TVA- 19537 (OE-3-86)



BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 3Q0OF 37
R / R

BINDER TITLE INSTRUMENT COMPUTED L DATE 9/11186 i _
-- ~~~~ ~ ~ -- W AT /18 4f-',

TEMPERATURE ELEMENT CHECKED WCG DATE 9/12/86 =
/ z -Z?->q

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

()Qualification Report WCAP-8687, Supp 2-EO6A.

(2)Equipment Qualification Data Package EQDP-ESE-6.

( 3 )RTD TIP

Cable

8
- 2.47 x 10 rads gamma

8
- 1.22 x 10 rads gamma

8
RTD and Cable - 9.23 x 10 rads beta
Chemical Spray

Specified - The chemical spray composition is 0.19 Molar H3B03
(2000 ppm Boron), 0.033 Molar NaOH resulting in a pH of 8.3 at
25@C. The flowrate is equal to 0.92 gal/min per square foot of
containment cross section. Refer to Environmental Data Drawing
47E235-42, notes 5 and 22.

Demonstrated - The chemical spray composition consisted of 2750 ppm
Boron buffered with 0.9 percent dissolved NaOH to a pH of 10.7 at
25°C and was applied from the start of HELB simulation to 24 hours.
The flowrate was not specified. Refer to TAB C, Section 5 for
acceptability.

PAGE P-31 '
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BINDER NO.WBNEO-ITE-003 PLANT WBN UNIT(S) 1 SHEET 31 OF 37
R_ R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 4- _ _

I-IrZ-J

TEMPERATURE ELEMENT CHECKED WCG DATE 9/12/86 a

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 Refer to TAB C.

s-Peific- ma~rcin.

Margin
Applied

> 15 °F

> 107.

> 10%(4)

None

NA

NA

(3)

Secrt-ion 7

Yes/No/NA

Yes

Yes

Yes

(1)

Yes

for nlant-

%Oualification Renort WCAP-R6R7. qiSnU 2-Rn6A-. Fin'. p 35 .
Rl

3)EauiDment Oualification Data Packaze EODP-ESE-6. Para.

2.10.3.3. D 11.

4)Refer to TAB C. Section 9 for iustification

PAGE B-2 'R1
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BINDER NO.WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET-32 OF 37
R I R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 5/28/86 -ta

TEMPERATURE ELEMENT CHECKED WBK DATE 6 12i 86 Ži

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: Qualification Report WCAP-8687. Supp 2-EO6A. IR1

Para 3.2. D 5. Para 6.2. D 15. and Para 7.2. D 18

JUSTIFICATION/ COMMENTS

(3) Did the equipment perform its intended function during the
simulated post-design basis accident exposure (Yes/No/NA)? Yes
(Reference: Qualification Report WCAP-8687. SU9P 2-EO6A. JR1

Para 3.2. a 5. Para 6.2. a 15. and Para 7.2. a 18 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: Refer to TAB C.

qa#-tiAnn 7

JUSTIFICATION/COMMENTS

PAGE -33 |'



BINDER NO.WBNEO-ITE-003 PLANT WBN UNIT(S) 1 SHEET-33- OF-37
R / R__

BINDER TITLE INSTRUMENT COMPUTED.WL DATE 5/28/86 H__
lD 5 t-u-

TEMPERATURE ELEMENT CHECKED WBK DATE 6/12/86 ___l_

/Z_-Ts-

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (Yes/No/NA)? Yes
(Reference: Qualification Report WCAP-8687. Supp. 2-E06A. JR1

Para 6.2. R 15. and Para 7.3. p 19

JUSTIFICATION/COMMENTS

The qualification report denotes that during beta irradiation
testing, an apparent transient effect on the amplified RTD
output occurred.

Tests were performed to investigate the apparent response to
beta radiation, and in none of the tests were the original
effects repeated. Westinghouse concluded that the responses
observed in the initial tests were the result of conditions
unique to the qualification test set-up and not a response to
conditions reflecting accident doses.

The above anomaly was properly addressed in the qualification
report and the conclusion concurred with.

MA AGI
F-OE -3



BINDER NO. WBNEQ-ITE-003 PLANT WBN UNIT(S) I SHEET 34 CF 37

R - R _R

BINDER TITLE.

TEMPERATURE ELEMENT

COMPUTED i(4 DATE S-Z.S-6__

CHECKED , - DATE I/- v

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 -

PAGF B-35
TVA 19537 (OE-3-86) Zr.L,4 * asJ



BINDER NO. NEQ-ITE-003 PLANT WEN UNIT(S)

BINDER TITLE INSTRUMENT COMPUTED Ao- DATE Z

TEMPERATURE ELEMENT t riff'U rK% iA nA lf/f,

SHEET 35 OF 37

R - R
am" __

~si-___

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

Yes

NA

NA

NA

Yes

Yes

Yes

Yes

NA

Yes

PAGF -36

,VA 19537 (OE-3-86)
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WBNQ--TE-03 BN SHET3 6 F3 7

DER NO. WBNEQ-ITE003 PLANT WBN UNIT(S) . SHEET 3 CF__
R R -_ _ _

ER TITLE INSTRUMENT COMPUTED / DATE S-

TEMPERATURE ELEMENT CHECKED k DATE *

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

Yes

- Yes

No; Refer to
TAB C, Sect 5 for
Acceptability

Yes

Yes

Yes

Yes

Yes

Yes

PAGF -

TVA 19537 (OE-3-86)
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(8)

(9)

(10)

(11)

(12)

(13)

(14)
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BINDER NO. WBNEQ-ITE-0O3PLANT WBN UNIT(S) 1 - SHEET 37 OF 37
R - R

BINDER TITLE INSTRUMENT COMPUTED b,-c DATE4-Z_- ___

TEMPERATURE ELEMENT . CHECKED G o 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

Yes/No/NA

Yes

Yes

Yes

Yes

No pending
resolution of
open item

Yes

-Yes

NA

Yes -

Yes

Yes

PAGP 6A-3
TVA 19537 (OE-3-86) EQPl27 .23

EQP127.23
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BINDER NO. WBNEO-ITE-004 PLANT WBN UNIT(S) I SHEET 1 OFL1
R_ R

BINDER TITLE INSTRUMENT COMPUTED/Pi 4k-e-'} DATE / ___ __

TEMPERATURE ELEMENT CHECKED/RJ 14S~, DATE l-lZ I_9 __ _

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-ITE-004 PLANT WBN UNIT(S) 1 SHEET 1 OF 43
--- - R 1 R 2

BINDER TITLE INSTRUMENT C CCOMPUTED HWL DATE 9/11/86 WCG
12/20/887/'Z/'

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 HDR 4?J*
1/4/89 7/ /

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Resistance Temperature Detector
(Fast Response Well Mounted)

RdF

21232-2 and 3

QUALIFICATION REPORTS

(1) Title/Number/Revision Equipment Oualifica- RIMS B45 851203 357
tion Test Report WCAP-8687, Supp. 2-EO7A,
Revision 3 DATE March, 1983

OTHER (ANALYSIS, VENDOR DATA, ETC.) (1) The following documenta-

tion is reauired to support qualification:

a) OE Calculation WBNOSG4-017 Rll. Reactor Coolant System (68)

NUREG 0588 Cateaory and Operating Times (B18 900612 252).

b) OE Calculation WBNOSG4-020 R8. Residual Heat moval System

(74) NUREG 0588 Cateaorv and Operating Times (1iB 900309 232).

c) Environmental Drawing 47E235-50 Rl

dl Environmental Drawing 47E235-42 R2

e) Environmental Drawing 47E235-41 Rl

f) WBEN Normal and Accident Process Temperatures for the RHR PUmD

Discharge (TAB C. Page C-22).

g) Justification for HELB/LOCA Chemical SpravOualification

Deficiency (TAB C. Page C-24).

\77 WBEP-0033Q |PAGE B-,/ [i

f '

-

gz2



OTHER

h)

(ANALYSIS, VENDOR DATA, ETC) (Continued)

Material Aging Calculation Renortsq WAC-1n1 ntf- 9-IA-RA

WAC-191 Dtd 9-3-86 (Both Aimlicable to 1-TE-68-319. -324) and

WAC-58 Dtd 4-8-86 (Ap~licable to 1-TE-74-14. -25). Calcula-

tions determine qualified lifetimes and post-DBE qualified

lifetimes.

i) OE Calculation WBNOSG4-075. NUREG-0588 Loop Accuracy for

TE-68-319 and TE-68-324. (B45 860812 219)

1) DNE Calculation WBPEVAR9004014. Required/Demonstrated Accuracy

Calculation for Reg. Guide 1.97 Cat. 2 Loops with Transmitter

and/or Sensor in a Harsh Environment (B26 900609 400)

(TE-74-14 and -25).

2. In addition to qualification reports listed on Sheet 1. this sec-

tion. the following documentation required to support qualification

is included in TAB D - Oualification Documents.

a) Enuipment Oualification Data Package WCAP-8587, EODP-ESE-7!

Rev. 5. Dtd 3/83 (B45 851203 356).

3. The following documentation required to support qualification is

included in TAB E - Miscellaneous Documents and Correspondence.

a) Equipment SDecification 953297 Rev. 1 Dtd 3-11-83 (NEB 830629

354).

b) Specifications for Resistance Temverature Detectors with Wells,

Spec Sheet No. 4.39 (Applicable to I-TE-68-319. -324).

c) Specifications for Resistance Temperature Detectors with Wells.

Spec Sheet No. 6.39 (Applicable to 1-TE-74-14. -25).

PAGE |22
s.r

BINDER NO. WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET 2 OF 43
R 1 R 2

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 WCG7
12 /2O/88 //'/8

TEMPERATURE ELEMENT CHECKED. WCG DATE 9/17/86 HDR am
1/4/89'/"*"-
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BINDER NO. WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET 3 OFj43
R 1 R_

BINDER TITLE -- INSTRUMENT COMPUTED HWL DATE 9/11/86 TC _ -
-4 "r-tr

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 a

OTHER

)

(ANALYSIS, VENDOR DATA, ETC) (Continued)

TofflroeUh; 1; 4s of T -- >F- 1 -A1 D Tn iF m ;. I - r%- n.1; -C. -- f A-,F
. 6 %'J -LX.Ld. x.U Ly.t. ': Rev *u .4* ( uu LL4Vca JJUtnLLUAMenL-

ation (Section includes Auditable Link Document EOAL-WAT. Rev.

3. Dtd March 1986, RIMS Accesssion No. B45 860521 351. Quality

Releases N-58820 Rev. 0. and Applicable Certificate of

Compliances).

e) Letter from Westinghouse to D. W. Wilson Dtd 3.-20-86 (B71

860403 004) states Qualified Radiation Exposure limits of

1.22 x 10 rads (on cable). applicable to Model 21205 RTD. are

acceptable limits for use on Model 21232 RTD's.

f) Letter from J. A. Raulston to Westinghouse Dtd 1-13-86 (B45

860113 103) acknowledging receipt of Data Package WCAP-8587.

EODP-ESE-7. Rev 5 and Qualification Report WCAP-8687. SURp. 2-

907A. Rev. 3.

g) Letter from Westinghouse to D. Wilson Dtd 3-27-86 (B71 860404

002) states type. manufacture and activation energy of the

epoxV used in RTD assembly. Also. states epoxy location in

RTD assembly.

h) Letter from Westinghouse to D. L. Kitchel Dtd 5-15-86 (B71

860516 004) states Cal-Note SEC-OSA-1242-CO. on file at West-

house. may be used for pressurizer RTDs I-TE-68-319. -324 when

calculating qualified life.

PAGE- 91I



BINDER NO. WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEETU3A OF 43
RJ R_____

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 w-atts_____

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17186 LS f

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

3. i) Co-nduitf And Grrotnd4nv PPnetrai-4n Senl4nal And Fire Rtnn ftPtails.---

TVA Drawing 45W883-3 R15

Conduit and Grounding Floor EL 716.0. Details Sheet 9. TVA

Drawing 45N862-11 R32. Conduit and Grounding EL 713.0. Col

A5-All. U-W Floor Plan. TVA Drawing 45N824-4 R26.

j) Traceability of installed thermowells.

4. Westinghouse Drawings 2657C49 R3 and 21232 R5: Rdf Drawings 52475

and 52476: all incorporated in TAB I.

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.

Rl
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BINDER NO. WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET 4 OF 43

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/25/86 ___

TEMPERATURE ELEMENT CHECKED WBK DATE 6/25/86 gd __

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified (Pending Resolution of Open Items)

Equipment Satisfied 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. Instrument Accuracy Calculations are required for System 68

RTDs.

COMMENT/RECOMMENDATIONS

. WBEP-0033Q PAGE •R 7Z
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BINDER NO. WBNEQ-ITE-004

BINDER TITLE. INSTRUMENT

TEMPERATURE ELEMENT

PLANT WBN UNIT(S) 1 SHEET 6 OF 43
R - R

COMPUTED ^* ,- DATE 4°-/t--0J 6

CHECKED A d DATE >}-if___

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 Qualifited to the Criteria of NUREG-058
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 344-1975

-

TVA 1§ iME-Z2861



BINDER NO. WBNEQ-ITE-004 PLANT WBN UNIT(S) I SHEET 7 OF.43
R 1 R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 i--'

TEMPERATURE ELEMENT CHECKED WCG DATE 6/11/86 A _L

I-' i

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

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 RTDs tested were RdF Models 21232-1 and

21232-3.The Model 21232-2 was not tested. It differs from those

tested only in length. The test units were selected because their

longer length better represented the design in vibration and seis-

mic tests. All three models are otherwise of identical design.

Refer to Qualification Report WCAP-8687. Suppi 2-EO7A. Rage 2. IR1

paragraph 2.1. and to TAB E. Section 4 for Traceability of RTDs to

their Qualification Documentation. During HELB simulation tests.

the RTD/Cable Assemblies were subiected to chemical spray from

start of test to 24 hours (Refer to Qualification Report WCAP-8687.

Supp. 2-EO7A. paragraph 3.1.7. Rage 5). Flow rate was not denoted.jRl

RTDs 1-TE-68-319 and -324 are required to onerate for 100 dnvq

following a LOCA. Refer to TAB C. Section 3 for Acptnhfilit-v I R1

pAGE±L g I



BINDER NO. WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET&8 OFj43
R I R__

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9ll1/86 OF- ____

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 Z

E. EQUIPMENT DESCRIPTION

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

equipment which requires qualification

(1) Equipment Type

(2) Manufact-urer.

(3) Model Number(s)

(4) Serial Number(s)

(5) Identify Component-
Unique checksheet
attached:

JUSTIFI CATION / COMMENTS

SUDn. 2-Fn7A

Plant Device
Resistance
Temperature
Detector

RdF

(2)

(2)

MA

Qualification
Document

Same

Same

21232-1

21232-3

100. 101.

102. 103

Reference

(1)

Table 1 (1)
page 19

Table 1 (1)
Page 19

(1) Oualification Report WCAP-8687.
Rl

Component

1-TE-68-319

1-TE-68-324

1-TE-7/1-14

1-TE-74-25

Model No.

21232-2

21232-2

21232-3

21232-3

Serial No.

109

108

164

163

(2)

-- raw - -^^^

PAGEO-C/ ~1



BINDER NO. WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET-9 OF 43
R 1 R__

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 ad _

{tD. L4-rV

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 A&Be
/

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.

Plant
Requirement?

(Yes/No)

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

NA

NA

Nuclear qualified
splice and (1)

(1)

NA

NA

NA

(3) (4)

Reference
Test Report

Yes

JUSTIFICATION/COMMENTS (1) RTD Cab

Nnn:>t coo -An ------> l v~

AsRPmh1v 4ntePrfarce w4t-h a

Seal (Refer to TAB E Section 9 TVA Drawing 45W883-3. Detail F3).

Environmental qualification of Conax seal is documented in EQ

Binder WBNEO-CSC-001.

(2) Qualification Report WCAP-8687. SuPD. 2-E07A. para. 7.1. Rages

16 and 17..

JUSTIFICATIONS/COMMENTS continued on Sheet 9A.

PAGE e I-,cg I
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BINDER NO. WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEETL9a OF 43
R 1 R_

BINDER TITLE INSTRUMENT - COMPUTED HWL DATE 9/11/86 *.cs

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 a
I-V-vq

(3) The RTD cable must be seismically supported to maintain seismic

qualification. For seismic installation requirements. refer to

TAB I. Drawing 2657C49. Note 1.

(4) Installation Requirements are per Westinghouse drawing RCS Fast

Response RTD Installation Details Drawing No. 2657C49 (refer to

TAB I. Section 1 ). RTD to be used with thermowell as specified

on Westinghouse drawing Reactor Coolant Fast Response RTD

Drawing No. 21232 (refer to TAB I. Section 2).

|RI

|R1

|R1

|. PAGE -"| '



BINDER NO. WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET 10 OF 43
R I R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 k. _r

1 4- (4

TEMPERATURE ELEMENT CHECKED WBK DATE 6/11/86,5 .____
/-q-g

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate
the accident environment in accordance with
paragraph 6.3.2 (Yes/No/NA)? (Note below.)

Yes/No/NA

IEEE-323 (74),

Reference
para. 2.9,

(1)
pg 9

para. 2.9, pg 29'(1)
ARR C. pg 56

para. 5.1,

pg 102)

para. 5.3,

(2)

para . 3.2,

(2)
pg 5

(a) Equipment inspected for

damage
(b) Baseline performance

measurements taken)
(c) Equipment aged: 4

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(Mf) Post-DBE exposure
(g) Final inspection and

disassembly

para. 5.4, pg
paraL 5.5, 2g

para. 5.6,
(2)

pg 13
para. 5.6,

pg 13 2

11 (2)
12 (2)

(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: Table 2. RR 20-23 (2

JUSTIFICATION/COMMENTS Equipment Qualification Data Package

---- -- (2)
|R1

Qualification'Data Package EODP-ESE-7 pagge'Op2argraph 2.9) - JR1

EODP-ESE-7 Oualification Report WCAP-8687. Supp. 2-EO7A
(3)

RTDs were subjected to final inspection (refer to Equipment

I



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET 11 OFj43
RI R___

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 v _-___

a D .4 - a(

TEMPERATURE ELEMENT CHECKED WBK DATE 611l/864 e
/-ff

JUSTIFICATION/COMMENTS (Continued)....-

and were subjected to Rost Qualification Performance Tests

(Refer to Qualification Report WCAP-8687. Supp. 2-EO7A Appx C).

RTDs were subjected to thermal cycling (Refer to

Qualification Report WCAP-8687 Supp. 2-EO7A Rage 10

Raragraph 5.2).

JR1

|R1

§PrAGE 3jL3 R'



BINDER NO.WBNEO-ITE-004. PLANT WBN UNIT(S) 1 SHEET 12 OF 43
R I R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/19/86 A-'' __

TEMPERATURE ELEMENT CHECKED WBK DATE 6/19/86 vi9 _ _

/ -Y-?'

H. AGIN(

(1)

G

Was aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: Qualification Report

WCAP-8687 Stun,. 2-EO7A. Darazraoh 3.1. Date 3). IR
I --

1

JUSTIFICATION/COMMENTS

(2) Were the following effects considered

Aging Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/
process) stress aging

JUSTIFICATION/COMMENTS ualifi

ADDnn. 2-RO7A

r.at

in the aging program:

Yes/No/NA Reference
para, 3.1.1,

Yes pg 3
para. 3.1.3,

Yes 3.1.4.-pg4 (1)
para. 3.1.5,

Yesp 4 (1)
para. (31.2,
pg 3 (

Yes Para 3i1.5,
peg 4 II'

~inn Rnonrt WrAP-R96R7_

(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 Based upon review of materials of

construction, no known synergistic effects apply to this

equipment.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(Yes/No/NA)? Yes (Reference:Oualification Report
WCAP-1617 Supp. 2-EO7A oaragraph nn1A., na nd
novroffrl-h q 1 - 1nA JR1

JUSTIFICATION/COMMENTS

I

|PAGE E/4iR
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BINDER NO.WBNE0-ITE-004. PLANT WBN UNIT(S) 1 SHEET 13 OF 43-
R' R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 "- __

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/862 ~ __

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: Qualification Report WCAP-8687 Supp.
2-EO7A. paragraph 3.1.1. page 3). JR1

JUSTIFICATION/COMMENTS

(c) Was the basis for thermal aging identified in the
qualification program (Yes/No/NA)? Je (Reference:_
Equipment Qualification Data Package EQDP-ESE-7,
paragraph 1. 9. page 4;-_Q uali--ainRpr CP8-2 4 ; lj-fk~atjn Report WCAP-868 7
Supp. 2-EO7A. paragraph 5.1. page 10). IR1

JUSTIFICATION / COMMENTS

(d) Was the aging acceleration rate justified and the parameters
of time and temperature identified in the qualification
program (Yes/No/NA)? Yet (Reference:-Qualification
Report WCAP-8687-Su22. 2-EO7A. paragraph 5.1. page 10). IRi

Parameter Plant MaxiNgo-rmgal Test Equjivalent

Temperature 2000F 104°F 4O00 F 200F (4)
Time 40 Years Ll days > 40 Years

JUSTIFICATION/COMMENTS (1) (2) (3) (4) Refer to Sheet
14. this TAB.

(e) Was the Arrhenius methodology used for accelerated aging
(Yes/No/NA)? Ye-, (Reference:_Equi ant Oualification
Data Package EQDP-ESE-7. paragraph 1.9. Rage 4). iR1

JUSTIFICATION / COMMENTS

(f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technwc~ I data (Yes/No/NA)? No
(Reference:_t5} Refer to Sheet 14. this TAB).

JUSTIFICATION/COMMENTS _

|PAGE.B |



BINDER NO.WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET 14 OF 43

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 WCG 79L
12/20/88 ?

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 HDR age
1/4/89 7//1'

H(4)Aging (Continued)

(1)

(2)

The plant maximum normal temperature for RTDs 1-TE-68-319,
-324 is 2000F. Qualification Report WCAP-8687. Supp 2-EO7A.
page 10, paragraph 5.1 denotes a 50° temperature rise due to
the effects of the Reactor Coolant System temperature. was
used in determining Oualified Life. Westinghouse has per-
formed an analysis (Cal-note SEC-OSA-1242-CO- on file at
Westinxhouse) that demonstrates that the air velocity and
the ambient temperature of the area are sufficient to limit
the temperature of the RTD's head to 2008F.

Temperature rise due to process temperatures for RTDs
1-TE-74-14, -25 is considered negligible. The normal process
temperature is 137*F (Refer to TAB C. Sect 1) and the air
velocity and ambient temperature are considered sufficient
to limit the temperature of the RTDs head to the plant's
maximum normal of 1040F.

I 2

(3) Oualification Renort WCAP-8687. Sunn. 2-EO7A. naraLranh 5.1.
Daze 10.

(4) Refer to TABC. Sect. 3-Calculations WAC-103 and WAC-58 for

The activation enerav used is denoted in Daragranh 3.1.1.
page 3 of Oualification Report WCAP-8687. SUDD. E07A. Also.
Refer to TAB E, Sect 7 - Letter from Westinghouse to D. Wilson
nitrm Mrh . 27 10 a V A.71 OUAAAA Ao I\

-(IMEW
'..WBEP-0033Q PAGE 'a -/6 R 2

(5)

---- ----- - ---
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BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) I SHEET-15 OFL 4
R 1  R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 '-esi _ _

~ .4 - -- i)

TEMPERATURE ELEMENT CHECKED W-BK - DATE 6/ll/86 h ____-

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: Qualification Report
WCAP-8687 Supp. 2-EO7A. paragraph 3.2. Rage 5). IR1

JUSTIFICATI ON/ COMMENTS -_ -

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (Yes/No/NA)? Yes (Reference: Olialification
Report WCAP-8687 S51p2. 2-E07A. paragraph 3.1.3. 3.1.4.
page 4 and paragraph 5.3. page 10). |R1

JUSTIFICATION/COMMENTS

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference:.--Qlificatiot Report WCAP-8687. Supo.
2-EO7A. Rara. 3.1.1. p 3). |R1

JUSTIFICATION/COMMENTS -

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

JUSTIFICATION!COMMENTS i iLicatin 9532978
Rev 1. paragraph 12.3.2. Rage 17. Refer to TAB E. Sect. 1;
Qualification Report WCAP-8687. Supp. 2-EO7A. paragraph IR1
3.1.3. 3.1.4. page 4).

|PAGE s 7|RI



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET 16 OF 43
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 't-&c __

i - -r Y,

TEMPERATURE ELEMENT CHECKED WBK DATE 6/11/86 - _

I -yN'

H. AGING (Continued)

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

Comments).

Plant normal ambient radiation
dose (rd) X 7 (1)

LL - n5 (2)

lxlO (2A)
Tip of RTD 1.56xlO8

Test exposure dose (rd)

Test exposure dose rate (rd/hr)

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

JUSTIFICATION/COMMENTS (1) (2)
to Sheet 17 this TAB.

(6) Vibration (non-seismic) Aging:

Cable 1.22xlO

6
Between 2xlO and

2.5x1O6 (5)

CO-60 gamma

(3) (4) (5) (6)
ReferI

(a) Were the effects of non-seismic vibration induced during
normal and abnormal operation addressed in the
qualification program* (yes/no/NA)?
(Reference: Qualification Report WCAP-8687 Supp.
2-EO7A para. 3.1.5. pg. 4 & para. 5.4. pg 11). Rl

JUSTIFICATION/COMMENTS

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: Qualification Report WCAP-8687 Supp.
Z-EO7A Dara. 3.1.5 ID. 4 and nara. 5.4 DZ. 11). IRI

JUSTIFICATION/COMMENTS

* Qualification program refers to the test report and any supplemen-jRl
tal documentation including TVA analyses in TAB C of the binder.

-~ I
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I0)lR1

-. - v + ,,. - v

il

I I



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET-1LOF 43
R/ R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 v __

TEMPERATURE ELEMENT CHECKED WCD DATE 9/17/88 4
I-V4-3

H(5)(d) Aging - Justification/Comments

Annlies to l-TE-68-319-

(2) Annlipq to l-TF-74-14. -25. ArAnlies to L-TE-68-324.

QuAIif cation Report WCAP-8687. SupR. 2-EO7A paragraph 5.3
gage 10 and 11.

Refer to TAB E. Sect. 5. letter from Westing ouse to D. W.
Wilson Dtd. 3-20-86 (B71 860403 004) - states qualified radiation
exposure limits of 1.22xl03drads (on cable) applicable to
MQ-del 2120 Ts r-~etfie1mt for use on -Model 21232
RTDs (Qualification of Model 21205 RTDs is documented in EO
Binder WBNEQ-ITE-004).

Per teleoQn-betweein J. Capone of Westinghouse and H. Luton
Qf TVA on 6-2-86.

L6 alification Report WCAP-8687. Supp. 2-EO7A. para. 4.2.3.
Rage 8.

V

IRl

|R1

PAGE 1-)9 Al
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BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET 18 OF A3
R / R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 + ____

TEMPERATURE ELEMENT CHECKED WBK DATE 6/11/88 L _ki

/ - -

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnornal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: Qualification Report
WCAP-8687 SupR. 2'-EO7A. Rara. 3.1.2. page 3. para. 3.1.5.
page 4. para. 5.2. Rage 10. and Rara. 5.4. page 11).

|R

JUSTIFICATION/COMMENTS

(b) Was the basis for stresses induced during operational
aging identified and justified in the qualification
program (Yes/No/NA)? Yes (Reference: Qualification
Report WCAP-8687 Supp. 2-EO7A. para. 3.1.2. Rage 3. and
Rara. 3.1.5. paze 4).

JR1

JUSTIFICATION/COMMENTS

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: Qualification Report WCAP-8687 Supp. 2-EO7A.
nara. 3.1.1. nz. 3 & nara. 5.1. or. 10: EcuiDment
nlnlifig'atin¶n Daqta Pmrsaaca EnP-FqW-7 .nrn I Q. noa- 4).

IRi
yacht a-- aX- arh *. Ac -c -xc6 w -v-. ec I cs*X**a

Qualified life (Document in QMDS) > 40 YRS

JUSTIFICATION/COMMENTS

PAGE--- '



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET-19 OFi43
R / R_

BINDER TITLE INSTRUMENT COMPUTEDI HWL DATE 6/10/86 it's _

TEMPERATURE ELEMENT CHECKED WBK DATE 6/11/88,i~ _

i i-q-f(

H. AGING (Continued)

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

JUSTIFICATION/COMMENTS Oualified life of test specimen was

20 years a normal ambient temperature of 50'C (Refer to

Equipment Qualification Data Package EQDP-ESE-7. page 17.

Table 1).

|R1

PAGE B-21 II



BINDER NO.WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET 20 OF 43
R 1 R 2

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 WCG
12/20/88 1/fl/fe

TEMPERATURE ELEMENT CHECKED WBK DATE 6/11/86 HDR __w

1/4/89 -7/6/

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/Prooerty/Function Threshold Reference Energy Ref

Silicon Varnish (1) Not (2) par

(a) (Cable Coating) NA (1 Specified pg

(4)

(b) EpoxY (Potting Matl)

(c)

(d)

(e)

NA (1) .93eV

par

kg.L

erence
a.3.1.1

(3)
,3
a.3.1.1

(3)
-3

JUSTIFICATION/COMMENTS -

rad(2 R)fer to Sheet 17

(1)
Cable assembly is qualified to 1.22xlO

The silicon varnish is only used as a manufacturina process to

Prevent the fiber glass insulation of the cable from frving during

manufacturing and is not reauired for operation of RTD.

(3)
Oualification ReDort WCAP-8687, SU-D. 2-EO7A, para. 3.1.1.,

pg. 3.

Epoxy as Dart of RTD assembly is qualified to l.56x1O rads. )

Refer to Oualification Re-ort WCAP-8687. Supp. 2-E07A. para. 5.3.

naze 11. Also refer to TAB E. sect. 7. for epoxy location.

WI
WBEP-0033Q

PAGE J8 - 2 7 R 2

8

Comment- (A4) - thi ca TAR for 3usat i f4 i-- cam n.



BINDER NO.WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET 21 OF 43
R / R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 h-e--'
Io -. Z

TEMPERTURE ELEMENT CHECKED WBK DATE 6/11/86 A _l&

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE TIE
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: Equipment Qualification Data Package EQDP-ESE-7.
Sect. 1.7. Rg. 3: Qualification Report WCAP-8687 Supo. Z-EO7A. IR1
para. 3.2. pg. 5).

Identify Acceptance Criteria: 0.20 F Repeatability, 1.00 F

drift allowance: insulation resistance > 1 megohn.

(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 WCAP-8687. Supp. 2-EO7A. |R1
nnn q2 nne= q)
-~ -- --- --- .- as J.*

Identify baseline and functional testing: Refer to Sheet 22

this TAB.

JUSTIFICATION/COMMENTS _

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (Yes/No/NA)? NA
(Reference: Equipment Qualification Data Package EQDP-ESE-7.
para. 1.1. pg. 2).

JUSTIFICATION/COMMENTS For electrical connections. refer to

Sheet 22 this TAB.

|R1

PAGE I'Ifli

-



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) I SHEET 22 OF 43
R. R__

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 w-'d ___

.4-r.Fys

TEMPERATURE ELEMENT CHECKED WBK DATE 6/11/ 866
/-y-

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

J.(2) Baseline Functional Tests (Operation - rmal Cmdti )are des-
cribed in the Equipment Oualification Data Package EODP-ESE-7. I
Rage 9. para. 2.9. For Baseline Functional Tests results and
for Functional Tests (Static CalibrationL)results performed after
each of the tept phnase refer to Ontlifie-t-inn Re-ort WCAP-AAA7

J.(3)

Rl

Supp. 2-EO7A. Appx. C. pp. 57 through 60. |R1

During static calibration checks. the RTD(s) we're excited by a
constant current (approx. 1 mA. refer to Equipment Oualification
Data Package EQDP-ESE-7. page Z. para. 1.1) applied to two leadsIRl
while the voltage drop was measured across the other two leads.
A digital voltmeter was used to measure resistance. Refer to
Qualification Report WCAP-8687 SupR. 2-EO7A. page 6. Para. 4.2.1 IR1
and page 31. Figure 4. During each of test Lhases. the RTD out-
puts were monitored via Westinghouse 7300 Series amplifiers. The
0-10 volt analog outputs of the amplifiers were monitored and
recorded on a digital data logger. Refer to Oualific iton Report
WCAP-8687 Supp. 2-EO7A. page 5. para. 3.2 and pages 7 through 9. jR1
para(s). 4.2.2. 4.2.3. 4.2.4. and 4.2.5.

D 1A,2zj R I



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) I SHEET-23 OF 43
R / R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 -; ___

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 d

J. EQUIPMENT EL ICAL CHA TRISTIC NECESARY TO ENSURE THlE
PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS
(Continued)

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

J.(3) Sheet this TAB.

JUSTIFICATION/COMMENTS

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

(a) Parameter Plant Normal Conditions Reference
R/I Converter with (1)

Voltage 1 milliamp current

- (1)
Load NA

- - (1)
Frequence NA

(2) (2)
Accuracy

Other(s)

JUSTIFICATION/COMMENTS Equipment Qualification Data

Package EQDP-ESE-7. para. 1.1. page 2. Refer to

Sheet 25. this TAB.

DPAGE



BINDER NO.WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET 24 OF 43
Ri R 2

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 WCG
12/20/88 1f124q0

TEMPERATURE ELEMENT CHECKED-_ WCG DATE 9/17/86 HDR --a
1/4/89 /65

ACCIDENT CONDITIONS
J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO

PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER
ENSURE THE

(Continued)

(b) Parameter Specifi
R/I

Voltage 1 mr

Load

Frequency

Accuracy

Other(s)

JUSTIFICATION/COMMENTS

ic Accident Conditions
, Converter with
iilliamn current

NA

NA

(3)

Reference

(1)(2)

(1)

(1)

(3)

Equipment Qualification Data Pack-

(2)
aae EODP-ESE-7. Para 1.1. D. 2. Electrical Control Dia-

gram Dwg. 47W6. 10-68-5. -74. -1. The demonstrated L&OP

accuracy oft24.2°F for RTDs 1-TE-68-319. -324 and l10.850F

for RTDs 1-TE-74-14, -25 is acceptable for the required

accuracy (refer to TAB C. Page C-47). f _0 R4 l; IM |Va.

f2g v92Z~s /-72F-4-3/9. -3Z,).

Parameter Demonstrated Conditions Reference
R/I Converter with (1)

Voltage 1 milliamp current

(1)
Load NA _ __

(1)
Frequency NA

(2) (1)
Accuracy

Other(s)

(1)
JUSTIFICATION/COMMENTS Eauipment Oualification Data

(2)
Package EODP-ESE-7, para. 1.1. page 2. Refer to Sheet 25.

this TAB.

BEP-0033Q )PAGE 73'2eo

(c)

W7I.
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BINDER NO.WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET 25 OF 43
R 1 R 2

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 WCG
12/20/88 71/ v

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 HDR
1/4/89 7'/9~

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

(c) Accurac - There are no chan es in the RTD due to severe

environments. The calibration accuracy is ± 0.2°F and the

A"44:* o11^WM-n^ 40 t 1 f) (Pofir to-n iiinmpnt Oualification

Data Package EODP-ESE-7. Table 1. page 17). Additional

allowances of "-2.O0F forenvironmental effects and ±O.2°F

fnr annv, rivf1- to he 4inrlyiod in Wpqtin-,honii'.q Safetv

Analyses (Refer to Qualification Report WCAP-8687

Surnp. 2-EO7A, page 18). For demonstrated loop accuracy

refer to Instrument Accuracy Calculations Summary

TAB C. Page C-47,

WBEP-0033Q
PAGE | R 2.
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BINDER NO.WBNEQ-ITE-004' PLANT WBN UNIT(S) 1 SHEET 26 OF 43
R / R__

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 W'Aia _

;tAi

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 1 , ,
I-v-fg

K. 1 REQUIRED OPERATING ENVIRONMENT I-TE-68-319

Reference Environmental Drawing No. 47E235-42

(1) Normal Max (2) Abnormal Max

(a) Temperature (OF) 120 (a) Temperature (8F) 130

(1) Pressure (psig) .3 (b) Pressure (psig) .3

(c) Humidity (%) 80 (c) Humidity (%) 100

7
(d) Radiation (rd) 2xlO (d) Radiation (rd) NA

(3) Process Interfaces: NA. RTDs are installed in thermowells.

For effects of nrncess temntrtuires. refer to Sheet 27.

Rl

c-nmment 1. this tabh

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Maximum abnormal temperature. pressure and

humidity could exist for up to eight hours per excursion and

will occur less than 1% of plant life.

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

(a) Temperature (OF) 327 Accident type HELB

(b) Pressure (psig) 11.2 Accident type LOCA

(c) Humidity (%) 100 -- Accident type LOCA/HELB

4.7x108 beta

(d) Radiation (rd) 4x10 gamma Accident type LOCA

(e) Spray Type Boron (2) Accident type LOCA

(1)(2) Refer to Sheet 27, this TAB.

1P/A1GE 9-.a OR}



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET26A OF 43
R_ R

BINDER TITLE INSTRUMENT COMPUTED/2/ /J P DATE ) -i28 _ry

TEMPERATURE ELEMENT CHECKED.11 V I DATE /-12- __

K. 2 REOUIRED OPERATING ENVIRONMENT 1-TE-68-324

Reference Environmental Drawing No. 47E235-41

(1) Normal Max (2) Abnormal Max

(a) Temperature (*F) 110 1 (a) Temperature (0F) 120 )

(b) Pressure (psig) 0.3 (b) Pressure (psig) 0.3

(c) Humidity (%) 80 (c) Humidity (%) 90

(d) Radiation (rd) 1xlO (d) Radiation (rd) NA

(3) Process Interfaces: NA. RTDs are installed in thermowells.

For effects of process temperatures, refer to Sheet 27.

comment 1. this TAB.

(4) State anticipated occurrence frequency and duration of
abnormal conditions: Maximum abnormal temperature. pressure

and humidity could exist for up to eight hours per excursion

and will occur less than 1% of plant life.

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

(a) Temperature (*F) 161 Accident type HELB

(b) Pressure (psig) 11.2 Accident type LOCA

(c) Humidity (%) 100 Accident Type LOCA/HELB

4.7x108 Beta

(d) Radiation (rd) 3.8x10 Gamma Accident type LOCA

(2)
(e) Spray Type, Boron Accident type LOCA

(1)(2) Refer to Sheet 27, this TAB.

InA



BINDER NO.WBNEQ-ITE-004 PLANT WBN -UNIT(S) I SHEET 27 OF-43
R / R__

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11186 -4-e_'

I--,. - - ---- - - -- --- --- -- iJ--

TEMPERATURE ELEMENT CHECKED WCG DATE 99/17/6 ZAW=
- -q-gq

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Qualification Report WCAP-8687 Spp- 2-EO7A. para. 5.1.

D. 10 denotes a 50'C temperature rise due to the effects of

the Reactor Coolant System temperature. was used in determining

qualified life. Westinghouse has performed an analysis

(Cal-note SEC-OS4-1242-CO- on file at Westinghouse) that

demonstrates that the air velocity and the ambient temperature

of the area are sufficient to limit the temperature of the

RTD's head to 200'F.

Refer to Sheet 33. this TAB. for Composition.

PAGE- 1
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BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) L SHEET-28 OF A3
R 1  R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 4 <'*

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 s* __

K. 3 REQUIRED OPERATING ENVIRONMENT 1-TE-74-14, -25

Reference Environmental Drawing No. 47E235-50 ]Rl

(1) Normal Max (2) Abnormal Max

(a) Temperature (°F) 104 (a) Temperature (0F) 110

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

(c) Humidity (%) 80 (c) Humidity ()90

(d) Radiation (rd) 4.3x1O (d) Radiation (rd) NA

(3) Process Interfaces: NA, RTDs are installed in thermowells.

For effects of process temperatures. refer to Sheet 14,

comment 2. this TAB.

(4) State anticipated occurrence frequency and duration of
abnormal conditions: Maximum abnormal temperature and

humidity could exist for up to eight hours per excursion

and will occur less than 1% of plant life.

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

(a) Temperature (OF) NA Accident type LOCA

(b) Pressure (psig) NA Accident type LOCA

(c) Humidity (%) NA Accident Type LOCA

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

(e) Spray Type NA Accident type NA

(1) Refer to Sheet 17. Comment 2. this TAB.

PAGEO B - I



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET-Z9 OF_43
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 i•F2.

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86A-9 S

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): Refer to Sheet 33 this TAB for spray

conmnnoit-ni and n1fL

(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: Refer to

t Syeet In this TAB.
3F14

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

to Sheet 30 this TAB.).

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 data drawing 47E235-50).

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

Refer to Sheet 30 this TAB.

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

TyRI -RIMS No.

Rl

|R1

PAGE z ' 3
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BINDER NO.WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET-30 OF 43
R/ R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 _____

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 . __

K. REQUIRED OPERATING ENVIRONMENT (Continued)

K. (6) Reference - Environmental Data Drawings 47E235-42

(Note 46) and -50 (Note 48).

K. (7) Reference - RTDs l-TE-68-319. -324 are located above

surge flood level of 722'. RTDs I-TE-74-14. -25 are located

1'1" below the RHR HELB flood level (the only event causing

flooding on elevation 713. room A12 per environmental drawing

47E235-50). The RTD's are not required to function for this

event ner OE calcualtion WBNOSG4-020 - Catpgorv and Onerating

Times (Ase Sertinn A-. this TAR)

Rl

Rl

PAGE - r, I



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET-31 OFJ43
R / R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11186 c ____

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 L
/4-Y-8

L. SU AY CPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
1-TE-68-319, 324

(1) Comparison of worst-case maximum parameters:

Operating Time

Temperature (IF)

Pressure (psig)

Relative
Humidity (%)

Chemical Spray*

Radiation (rd)**

Submergence

Specifid

100 days

Demonstrated

75

100 - 100 -

Sheet 33 Sheet 33
this TAB this TAB---

6x107 gamma

4.7x18 beta (3)

NA

Reference

Tab C, Sect. 3(l)
Fig. 7. pg. 34 |R1

Fig. 7, pg. 34(1)
Table 1. pg. 17

Fig 9, pg. 36(1)
Table 1. oz. 17(2)

Table 1. pg. 17(2)

Para. 3.1.7, pg 5(1)
Table 1. p. 172)

Table 1, pg. 17(2)

Para. 5.3. pg. 11(l)

*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
Fig. 7, pg 34(1)

Temperature Yes--- Table 1. pg. 17(2

Pressure

Relative Humidity

Chemical Spray

Submergence

(1)(2)(3) Refer to Sheet

Yes

Yes

No

NA

32, this TAB.

Fig. 9, pg. 36(1)
Table 1. pg. 17(2)

Table 1. Dg. 17 (2)

Sheet 33 this TAB

)

M.-

i t<
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BINDER NO.WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET 32 OF 43
R 1 R 2

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 WCG
12/20/88 7 S'?

TEMPERATURE ELEMENT CHECKED WBK DATE 6/12/86 HDR MW
1/4/89 7//6PV

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

(1) Qualification Report WCAP-8687, Supp. 2-EO7A.

(2) Equipment Qualification Data Package EQDP-ESE-7.

(3) a)RTD TIP - 1.56x108 rads gamma.

b)Cable - 8.64x106 rads gamma. However, the cable is

identical in design and makeup to the RdF Model 21205

cable. Therefore, qualified radiation exposure limits

of 1.22x108 rads gamma are acceptable limits (Refer to

TAB E, Section 5, letter from Westinghouse to D. W.

Wilson, Dtd. 3-20-86. RIMS No. B71 860403 004).

Qualification of the Model 21205 RTD/Cable Assembly is

documented in EQ Binder WBNEQ-ITE-003.

c)No actual Beta irradikation was performed. However, the A9

cable is identical in design and makeup to the RdF

Model 21205 RTD cable (Refer to TAB E, Sect. 5, letter

to D. W. Wilson Dtd. 3-20-86, RIMS No. B71 860403 004).

The RTD probe contains no aging sensitive materials |PZ

(materials consist of stainless steel, platinum wire

and magesium oxide). Therefore, the qualified radiation

exposure limits of 9.13x108 rads beta for the RdF R2.

Model 21205 RTD/Cable Assembly as documented in EQ Binder

WBNEQ-ITE-003, are acceptable limits for the RdF Model

21232 RTD/Cable Assembly.

( WBEP-0021Q J PAGE -34 ft
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BINDER NO.WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET-3-3OF 43
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 4#kZ ___

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 2~
/ -9-aq

L.(1) S YgpMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS -

COMPARISON OF WORST-CASE PROFILES AND MARGIN ASSESSMENT

Chemical Spray

Specified - The chemical spray composition is 0.19 molar

H3BO3 (2000ppm Boron), 0.003 molar NaOH resulting in a pH

of 8.3 at 25'C. The flow rate is equal to 0.92 gal/min

per square foot of containment cross section. Refer to

Environmental Data Drawings 47E235-41 and -42, Notes 5 and
Rl

22 (Both Drawings).

Demonstrated - The chemical spray composition consisted of

2750ppm Boron buffered with 0.9 percent dissolved NaOH to a

pH of 10.7 at 25°C and was applied from the start of HELB

simulation to 24 hours. The flow rate was not specified.

Refer to TAB C, Section 2 for acceptability. IR1

PAGE



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET 34 OFi43
R_ R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 9/11/86 *tv' _

TEMPERATURE ELEMENT CHECKED WCG DATE 9L17186,F ____

/-, z-rf

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

(1)
JUSTIFICATION/COMMENTS Qualificatioi

(2)
Rutnn- 9-7FO7A_ Fiaiira 7- nnr* Fm

Margin
Applied

>15'F

>10%

> 10%7o

1

YesZNo/ZNA

Yes

Yes

Yes

No (3U)

NA -

NA -

Yes Yes

(2)

Rannrt WrAP-RAR7-

Data Package EQDP-ESE-7. paragraph 2.10.3.3. page 11.

Refer to TAB C. Section-3 Material Aging Calculation

Report WAC-191 for plant specific applied margin.

R1

i, wn- ,,o a,,- f v A, .in
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BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEETL35 OFA43
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 A ___

T -if it

TEMPERATURE ELEMENT CHECKED WBRK DATE 6L11186 A&

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS
l-TE-74-14, -25

(1) Comparison of worst-case maximum parameters:

Demonstrated

Operating Time

Temperature (°F)

Pressure (psig)

Relative
Humidity (%)

Chemical Spray*

Radiation (rd)**

Submergence

110

90

NA

1.043x107
gamma

NA

420

Reference

Tab C, Sect. 3
Fig. 7. pg. 34(1) Ri

Fig. 7, pg. 34(1)
Table 1. pg. 17

Fig 9, pg. 36(l)(2)
Table 1. Dg. 17

Table 1. p.17(2)

Para. 5.3, pg 1(2)
Table 1. pg. 17(2)

Para. 5.3, pg.
Table 1. pg. 17 2)

(3)

*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) Referen,

Temperature

Pressure

Relative Humidity

Chemical Spray

Submergence

(1)(2)(3) Refer to Shee

Yes

Yes

Yes

NA

NA

t 36 this TAB.

Fig. 7, pg. 34(l)
Table 1. pg. 17(2)

Fig. 9, pg. 36(1)
Table 1. og. 17(2)

Table 1. pg. 17 (2)

PAGEr -7
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BINDER NO.WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET 36 OF 43
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 4uC'y _

TEMPERATURE ELEMENT CHECKED WBK DATE 6/11/86 ___

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

(1) Qualification Report WCAP-8687, Supp. 2-EO7A.

(2) Equipment Qualification Data Package EQDP-ESE-7. l

(3) a)RTD TIP - 1.56x108 rads gamma.

b)Cable - 8.64x106 rads gamma. However, the cable is

identical in design and makeup to the RdF Model 21205

cable. Therefore, qualified radiation exposure limits

of 1.22x108 rads gamma are acceptable limits (Refer to

TAB E, Section 5, letter from Westinghouse to D. W.

Wilson, Dtd. 3-20-86. RIMS No. B71 860403 004).

Qualification of the Model 21205 RTD/Cable Assembly is

documented in EQ Binder WBNEQ-ITE-003.

PAGE r'



BINDER NO.WBNEO-ITE-004 PLANT WBN UNIT(S) 1 SHEET-37LOF 43
R / R__

BINDER TITLE INSTRUMENT COMPUTED. WL DATE 9/11/86 C-V)

TEMPERATURE ELEMENT CHECKED WCG DATE 9/17/86 ___

/- *-9f

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 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 Qualificati(

Su -Z-EO7A. Figure 7. nate 34. (2) Es

Margin
Applied

>15*F

>10%

> 10%

Yes/NoYNA

Yes-

Yes

Yes

No (3)

NA

NA

Yes Yes

(R) -6Yes

Resort WCAP-8687.

Data Package EODP-ESE-7. paragraph 2.10.3.3. page 11.

(3)-
Refer to TAB C. Section 3 Material Aging Calculation

Report WAC-191 for plant specific applied margin.

R1

PAGE 13

inuinment 0quaiicatioqnn

:)n



BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET-38 OF4A3
R / R_

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 Add
-7-

TEMPERATURE ELEMENT CHECKED WMR - DATE 6/11/86 h __t

/ -

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: Qualification Report WCAP-8687 Supo. 2-EO7A.

para. 6.2. Rg. 14. and para. 7.2. 2p. 17. 18).

JUSTIFICATION/COMMENTS

(3) Did the equipment perform its intended function during the
simulated post-design basis accident exposure (Yes/No/NA)? Yes
(Reference: Qualification Report WCAP-8687. Supp. 2-EO7A.

para. 6.2. pg. 14. and Rara 7.2. Rp. 17. 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: Refer to TAB C.
Section 3). |

JUSTIFICATION /COMMENTS-

PAGE 6--c <i
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BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET 39 OF43L
R / R

BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86 4'e __

i i-14%

TEMPERATURE ELEMENT CHECKED WBK DATE 6/11/86 a$&
/ - Y-r

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 in Qualifi-

cation Report WCAP-8687 Supy. 2-EO7A or Equipment Oualifica-
Rl

tion Data Packaze EODP-ESE-7

PAGE / |' I'



BINDER NO. WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET 40 OF 43
R __R

BINDER TITLE INSTRUMENT COMPUTED Ja-s DATE _io __

TEMPERATURE ELEMENT 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

PAGE .l
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BINDER NO. WBNEQ-ITE-004

BINDER TITLE INSTRUMENT

TEMPERATURE ELEMENT

PLANT WBN- UNIT(S) 1 SHEET 41 OF 43
R - R

COMPUTED off-'. DATE 6- ____ __

CHECKED DATEE

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

Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

NA

Yes

PAGE6 3
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BINDER NO.WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET 42 OF 43

R I R_
BINDER TITLE INSTRUMENT COMPUTED HWL DATE 6/10/86A4vV __

TEMPERATURE ELEMENT CHECKED WBK DATE 6/11/86 4
I S-e-H

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 reqarding spray satisfied?

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

(b) Does the spray concentration, flow rate, Nc
density, duration,- and pH used in tests T1
meet or exceed those to be used for the' 2,
plant? ce

(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

)-Refer to
kB C, Sect.
, for ac-

Yes

Yes

Yes

Yes

I PAGE p 'R



BINDER NO. WBNEQ-ITE-004 PLANT WBN UNIT(S) 1 SHEET 43 OF 43
R __R

BINDER TITLE INSTRUMENT COMPUTED Mc DATE 46-i- _ _

TEMPERATURE ELEMENT CHECKED + DATE 1

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

Yes/No/NA

--Yes

Yes

-Yes-

, Yes'

-Yes

*Yes *

Yes

NA

* Yes

Yes

Yes

PAGE by
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BINDER NO. WBNEQ-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET, 1 OF-
R -_ R .

BINDER TITLE. FENWAL COMPUTED iD L- DATE, -S -LL -_

CHECKED AX DATE ____ _

TAB A - IDENTIFICATION OF EQUIPMENT COMPRISING THE EQUIPMENT TYPE

EQP059.61 PAGE-AwL-

- 1.



PRINT DA

W A T T S 3 A R i U C L E A i: P L A N T
TAa A - F.)UIPti*JT J-D-NTIFICATICil MATRIY

-------- LOCATION---------
t'fl R j -------------- "UII- ILEAD- g Q----- A'jTd- ELPVll SM12AQ
DEGIElIIQ---------------------------- ----- UI -------

BIIIDER NO. : WBNE4-ITS -n
MANUFACTURER : FENWAL
PAGE 1 OF 4

( )EE-IIH

4BN-1-TS -001-0017A -A 1-TS
TEMP SWITCH STH FLOW TO AFPT

WBN-1-TS -001-00178 -A 1-TS
TEMP SWITCH STH FLOW TO AFPT

WBN-1-TS -001-OO18A -B 1-TS
rEMP SWITCH STH FLOW TO AFPT

WBN-1-TS -OO1-0013a -B 1-TS
TEMP SWITCH STH FLOW TO AFPT

-UO1-0 0 17A -A
17323-0

-001-00173 -A
17323-0

-1-O01IA -r
17323-)

-001-001 sa -E
17323-3

W8N-3-TS -01 2-G091 A -A O-TS -1 2-0091A -A
TEMP SW - AUX BLDG STEAM LIN-- RUPTURE 14D?7-7

F PAGEA - ?I

692' An
75K171>a6422

692' AC6
75K13-n i422

6)2' A04
751K1-08542:

75113-0 642_2-

72 C l;
- K K -R 341 9'7

PREPARER/OATZ

A 5MIN
B 130

A 5 MN
B 100D

A 5KN
6 100o

A 5MN
B 100D

A 1MN

AF
L

DETECT AFPT ROOM HIGH TEMP TO
INITIATE STEAM SUP ISLN.
SWITCH CANNOT FAIL SO AS TO
INDICATE AFPT ROOM HIGH TEMP
AND INITIATE STEAM SUPPLY ISLN

AF DETECT AFPT ROOM HIGH TEM? TO
L INITIATE STEAM SUP ISLN.

SWITCH CANNOT FAIL SO AS TO
INDICATE AFPT ROOM HIGH TEMP
AND INITIATE STEAM SUPPLY ISLN

AF DETECT AFPT ROOM HIGH TEMP TO
L INITIATE STEAM SUP ISLN.

SWITCH CANNOT FAIL SO AS TO
INDICATE AFPT ROOM HIGH TEMP
AND INITIATE STEAT SUPPLY ISLN

AF DETECT AFPT ROOM HIGH TEMfP TO
L INITIATE STEAM SUP ISLN.

SWITCH CANtJOT FAIL SO ASTO
INDICATE AFPT ROOM HIGH TEMP
AND INITIATE STEAM SUPPLY IELN

AB DETECT AUX BLDG STEAM LIJE
RUPTURE AND INJITIATE ISLN OF
TURBIN- eLDG STEAM FLOW
TO AUX BLDG.

BDM 8/11/86-- -- ---- -- -- -- ---- 1~ -- --

CKE5/ATE --- AWL ------ 8/16/86 -

* 01/11/39

EYM SIABU-Et-STION ---------------

hll&4
,t-�V-v



BINDER NO. ; W6NEQ-ITS -0

MANUFACTURER : FENWAL
PAGE 2 OF 4

4 A T T S A A R n U C L r A R P L A N T
TAB A - EiuIPHENT IDEtJTIFICATIOI4 HATPIX

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

Egj5_Nadju~a-------------- Util-QUIQtLAO-Wa ------ &it1ItU ulitil WHBOA

2IQUELUQ0 ---------------------------- -QULAUMIa---- CQUEl&it-------
la&Eti-EuuQNicu---------------C) Qua-UH MR

liBN-O-TS -012-00918 -B O-TS -a12-0091ia -

TEMP SW - AUX BLOS STEAM LINE RUPTURE 13023-7

WBaN-3-TS -012-0092A -A O-TS -012-0092A -:1

TEMP SW - AUX BLDG STEAM LINE RUPTURE 18023-7

WBN-)-TS -012-0092B -B 0-TS -012-0092B -B

TERP SU - AUX BLDG STEAM LINE RUPTURE 18023-7

WBN-3-TS -012-0093A -A O-IS -G12-0093A -A

rEMP SW - AUX BLDG STEAM LINE RUPTURE 18a23-7

wBN-3-TS -012-0093B -B O-TS -012-0093B -B

TEMP SW - AUX BLDG STEAH LINE RUPTURE 18O23-7

729' A06
34KK3-334197

69 2' A14
34KK3-1341 97

6922 A14
i&KO3-e341i7

71 " $ 01
14KK3-8341 97

713' Al1
B4KK3-3341

9 7

A 114N

A iNN

A 1MN

A 1HN

A INN

AB DETECT AUX BLDG STEAM LINE
RUPTURE AND INITIATE ISLN OF

TURBINE BLDG STEAM FLOW
TO AUX BLDG.

AB DETECT AUX BLDG STEAM LINIE

RUPTURE AND INITIATE ISLN OF
TURBINE BLDG STEAM FLOW

TO AUX BLDG.

AB DETECT AUX BLDG STEAM LINE

RUPTURE AND INITIATE ISLIJ OF

TURBINE BLDG STEAM FLOW
TO AUX BLDG.

AB DETECT AUX eLDG STEA1I LINE
RUPTURE AND INITIATE ISLIJ OF
TURaINE BLDG STEAM FLOW

TO AUX BLDG.

AD DETECT AUX BLDG STEAM LINE
RUPTURE AND INITIATE ISLJ OF
TUR3INE BLDG STEAMt FLOW
TO AUX BLDG.

R-1.--6 61.i

Ji)~192PREPARE9/DATE BDM 8/11/86

CHECKE004T --E AWL 8/16/86

01/1t /89

PAGE A- 3 I-1

1)

R---- R----



I-
PRINT DATE: 01/11 /S9

W A T T S B A R AU'L-Ar-. P L A 1J T
TAB A - EQUIPHEIJT JDENTIFICATI3N HATRIX

--- ---- LOCMTION----------
[QL~i-Qua ------------------ ----- --------- &:i.____ MUM ---- E&Q ---
QESB1EL1QU------------------------ ------a2QKLJUIJB~&...... CQutit~Al--------(2)

BINDER NO.: W8tJEQ-ITS -O0
MANUFACTURER : FENWAL
PAGE 3 OF 4

-Itit i E -t l ---------------

WBN-3-TS -012-0095A -A O-TS -312-0095A -A
TEMP SW - AUX BLDG STEAM LINE RUPTURE 1S023-7

WBN-3-TS -012-00958 -B 0-TS -012-0095d -B
TEMP SW - AUX BLDG STEAM LINE RUPTURE 16023-7

WBN-0-TS -012-0096A -A O-TS -012-0096A -A
TEMP SW - AUX BLDG STEAM LINE RUPTURE 18023-7

LBN-3-TS -012-0096a -a 0-TS -0)12-0096B
TEMP SW - AUX BLDG STEAM LINE RUPTURE 18023-7

WBU-O-TS -012-0D98A -A 0-TS -012-G008A -A
TEMP SW - AUX BLDG STEAII LIIJ- RIUPTUPE 13023-7

692' Acl
04KK3- 0 34197

c97 AG1
84KK3-3341 97

692' AO1
E4KK3-334197

692' A01
R4KK3--l341 97

69 2' All1
a'. KK3 X- 4341 -)7

A 114

A 1MN

A 1NN

A 1MN

A 1 MN

AB DETECT AUX BLDG STEAI4 LIN-
RUPTURE AND INITIATE ISLN OF
TURBINE BLDG STEAM FLOW
TO AUX BLDG.

AB DETECT AUX BLDG ST-AM LINE
RUPTURE AND INITIATE ISLN OF
TURBINE BLDG STEAM FLOW
TO AUX BLDG.

AB DETECT AUX BLDG STEAM LINE
RUPTURE AND INITIATE ISLN CF
TURBINE BLDG STEAM FLOi
TO AUX BLDG.

AB DETECT AUX BLDG ST=-AA LINE
RUPTURE AND INITIATE ISLJ OF
TURBINE BLDG STEAM FLOW
TO AUX BLDG.

AB DETECT AUX BLDG STEAM LINE
RUPTURE AND INITIAT' ISLII OF
TUREINE BLDG STEAM FLOW
TO AUX BLDG.

R----

PAGE A- RI

i R. l-

pq.?AR;2/nAT- BDM 8/11/86 ! Jt
CHErKE3/DATE AWIL 8/16/.86 I.,L

.1 j-21-rt



PRI'4T DATE: 01/11/a;

W A T T s a N UC L e A Fr P L A N T

TAB A - ElUIPMEIT I)ENTIFICATIO4 MATRIX

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

D91 iYetIBi------------------- --l - LUM- -- L.----- A/51i. - Lctill 8i- fl--- --- ()
---i1PIQ --------------------- ------ dQQELUbUbcE___- CONIM~I ------- (2 )

BINDER NlO. : W6NEQ-ITS -O
MANUFACTURER ; FEUJWAL
PAGE 4 OF 4

5ld Mi UI 1&AEUII-EUK QU ---------------

IBN-0-TS -012-0098B -B 0-TS -U12-OG ?BB -a

TEMP SW - AUX BLDG STEAM LINE RUPTURE 15023-7

WBN-3-TS -012-0099A -A O-TS -012-On99A -A
TEMP SW - AUX BLDG STEAM LINE RUPTURE 18023-7

WBN-3-TS -012-0099B -B O-TS -012-00993 -6

TEMP SW - AUX BLDG STEAM LINE RUPTURE 18023-7

692 AOl
S4KK3-3341 97

62' A414
f-4KK3-634197

S926 A14
54KK3-834197

A imN

A iMN

A I1N

AB DETECT AUX BLDG STEAM LItNE
RUPTURE AND INITIATE ISLI OF
TURBINE BLDG STEAM 'FLOW
TO AUX BLDG.

AB DETECT AUX BLDG STEAM LINE
RUPTURE AND INITIATE ISLN OF
TURBINE BLDG STEAM FLOW
TO AUX BLDG.

AB DETECT AUX BLDG STEAM LINE
RUPTURE AND INITIATE ISLN OF

TURBINE BLDG STEAM FLOW
TO AUX BLDG.

PAGEAI S BDM 8/11/86
?PEPAkRF/nATE-------------------------

AWL 8/16/86
CHEC /ATE--------------- ----------

2- 1--

Si-1.

! 2iU
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BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) 1 SHEET__ OF__
R_ R

BINDER TITLE FENWAL COMPUTED IRI *,/17DATE ;2/"i2

CHECKED J 1 649- DATE 1-X.0/Y

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-2 for source of Category and Operating Time assign-
ments.

PAGE A-6 R1



BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) 1 SHEET 1 OF 1

BINDER TITLE AL COMPUTED EL.l DATE i' /¢ ___

CHECKED VlKX DATE __//_/___ _ _
7---r

TAB B

Contents:

EQ Checksheets

PAGEJ -I EQP058.21
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BINDER NO. WBNEO-ITS-001 PLANT WBN UNIT(S) 1 SHEET Bi OF 40
R 1 R 3

BINDER TITLE FENWAL COMPUTED BDM DATE 9-15-86 EEM "7f ?

2/21/89 /-3w?'
CHECKED AWL DATE 9-18-86 HDR 6R"P

2/18 Gala

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

QUALIFICATION REPORTS

(1) Title/Number/Revisic

Temperature Switches

Fenwal

17323-0

18023-7

on Wvle Nuclear Equip- RIMS EEB 830803516
ment Oualification. Temperature Switches/
17509-1/RO DATE Mav 16. 1983

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(2) Material Aging Calculation (WAC-10).

(3) System "1" Category and Operating Times (WBNOSG4-004.RlO,
B45 861017 218).

(4) System "12" Category and Operating Times (WBNOSG4-006 R4,
B45 851031 226).

(5) QIR NEB86072, "Locatidn Specific Dose Analysis for
0-TS-12-91 A & B" (B45 860613 263).

(6) WBPE0018604016 RO System "1" Instrument Accuracy Calculation
(B43 860519 901).

(7) 0-TS-12-91A Instrument Accuracy Calculation (B43 860117 903).

(8) System "1" Set-point Evaluation (B44 860401 008).

(9) WBNOSG4-050 RI System "12" Set-point Evaluation
(B45 860530 219).

(10) Environmental Data Drawing 47E235-39, R4 and DCA-P-02351-06-0
and -07-0 per DCN P-02351-A (B26 881210 801)

R3
(11) Environmental Data Drawing 47E235-40, R3 and DCA-P-022351-08-0

and -09-0 per DCN P-02351-A (B26 881210 801).

PAGE B-2 R3
WBEP-0094Q



BINDER NO. WBNEO-ITS-001 PLANT WBN

BINDER TITLE FENWAL COMPUTED

CHECKED

A. DOCUMENTATION

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

(12) Environmental Data Drawing 47E235-52, Rl.

(13) Environmental Data Drawing 47E235-62, Rl.

(14) Environmental Data Drawing 47E235-68, Rl.

(15) Enviroimental Data Drawing 47E235-69, R2 and
per DCN P-02351-A (B26 881210 801>.

(16) Environmental Data Drawing 47E235-54, R2.

(17) Environmental Data Drawing 47E235-63, R2 and
per DCN P-02351-A (B26 881210 801).

(18) Environmental Data Drawing 47E235-64, R2 and
per DCN P-02351-A (B26 881210 801).

DCA-P-02351-23-0

DCA-P-02351-19-0

DCA-P-02351-20-0

(19) QIR NEB86203, "Re-Analysis of Location Specific Calculations"
(B45 861007 258).

(20) EQIR WBN EQC 89007 (Attachment 2) "Calibration Cards
For System 12 Temperature Switches" (T48 890928 918).

(21) EQIR WBN EQC 89013 "Explanation of iD number variations
for system 12 temperature switches." (T48 891122 984)

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-ITS-001 PLANT WBN UNIT(S) 1 SHEET B2 OF 40
R 3 R

BINDER TITLE FENWAL COMPUTED BDM DATE 9-15-86 ;£L -

CHECKED AWL DATE 9-l8-86 d(

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified (Pending Acceptable Resolution
of 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:

(1) Deleted.

IR3(2) Deleted

(3) Required accuracy for System 1 switches based on preliminary
information. Audit Finding Deficiency number 86-21-DOl
identifies concern with required accuracy calculations and
system 12 demonstrated accuracy calculation.

PAGE B-4 R3
WBEP-0094Q .
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BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) 1 SHEET B3 OF 40
Ril R_

BINDER TITLE FENWAL COMPUTED BDM DATE 5-15-a6j

CHECKED AWL DATE 5-15-86, __

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-OB
(IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS MIN 17323-0 devices were original installa-

tion and subject to NUREG 0588. Cat. II. M/N 18023-7 was a later

procurement and subject to NUREG 0588. Cat. I. All Fenwal M/Ns

were qualified by test in accordance with 10CFR50.49 and

NUREG 0588. Cat. I.

INDICATE OTHER REGULATORY DOCUMENTS ND/OR INDUSTRY STANDARDS MET

Reference- Report Section XIII (1.2)

- IEEE 323-1974 and 344-1975

- NUREG 0588. Category I

- Rex Guides 1.89 and 1.100

- lOCFR50 Appendix B

- ANSI N45.2

PAGE B-5 RI



BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) 1 SHEET B4 OF 40
R l R

BINDER TITLE FENWAL COMPUTED. BDM DATE 8-9-86 Oh&`'s
_C/KA, / _ _ _ _

CHECKED AWL DATE 8-16-86 hlj;Z
. Li4vf?

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 The Wvle EQ Test Report No. 17509-1 (TAB D)IR1

was conducted specifically for TVA BFN. and SON: however, due to

au w u&vL L.L ULLMIL. '% L. MUjmLpLUe.L . pLesure.J a LaWLI J * U1.Lmd.rL

application and test of identical model numbers-the test report is

also applicable to WBN. Testing was performed on identical types

of temperature switches (Model No. 18023-7 and 17323-0) installed

at WBN.

PAGE B6 RI
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BINDER NO. WBNEQ-ITS-OOl PLANT WBN UNIT(S) 1 SHEET B5 OF 40

FENWALR - R
BINDER TITLE FENAL COMPUTED __e____ DATE i-9' _ _ _

_ CHECKED ADZ DATE _I__ __

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

Temp Switch

Fenwal

17323-0

18023-7

NA

Qualification
Document

Same

Same

Same

Same

NA

Reference
See 1
below

See 1
be low
See 1
below
See 1
below

NA

(5) Identify Component- NA
Unique checksheet
attached:

JUSTIFICATION/COMMENTS

1. Tab D. PAGE XII. and Tab F (Field Verification).

Kr-M-

PAGE,4- 7 EQP758.21

TVA 19537 (OE-3-86)
-



BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) 1 SHEET B6 OF40
.R - R

BINDER TITLE FENWAL COMPUTED COMPUDDATE A

CHECKED IFS 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.)
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

None

None

**Connections should be
per qualified plant
procedures and covered
with Raychem tubing.

**

***Raychem heat-shrink
tubina on terminations

None

None

None

Plant
Requirement
(Yes/No)

NA

*

*

NA

NA

NA

Reference
Test Report

NA

NA

Section I, pgs
I-2, I-3,( 2.2.1 &
2.2.4) Sect. XIII,
(Fig 26)_-
Section I, pgs
I-2, I-3, (2.2.2 &
2.2.4), Sect.
XIII (Fig 26)
Sect. I, pg I-2,
I-3, (2.2.2 & 2.2.4

Sect. YITI (Fia. 26)

NA

NA

NA

JUSTIFICATION/ COMMENTS
*Reuirmensonte-red in OMM (gap Tab C).

**M/N 18023-7 does not require conduit seals: however, continuous-
conduit (flex or ri2id) is required from the sw-ch to the junction box.

*RefertoBinder No. WBNEQ-SPLC-001 re-ardinz !ualification-of-the
Raychem heat-shrink tubing.

(�W

PAGE FY
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BINDER NO. WBNEQ-ITS-001 PLANT . WBN UNIT(S) 1 SHEET B7 OF40
R - R _ _

BINDER TITLE FENWAL COMPUTED a DATE S6-2!2-__,__

CHECKED 46 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

Yes/No/NA

Yes

Yes

(c) Equipment aged:

Thermal

Radiation

Yes

*NA

Yes

(d) Vibration/seismic testing
conducted

(e) Design basis event (DEE)

exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

Yes

Yes

Reference

Tab D Sect. I,
P2 I-1. (2.1)

Tab D Sect. I,
pgs I-3 thru I-7
(2.3 thru 2.4,
3.0 results)

Tab D Sect. IV,
Pas IV-1 thru IV-5

Tab D
Sect. II (1.1)

Sect. VI, pgs
VI-1 thru VI-4

Tab D
Sect. VIII, pgs
VIII-1 thru VIII-5

Tab D Section X,
pgS X-1 thru X-5

Tab D Section X
pZs X2 thru X-4

Tab D
Section XII

(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 Tab D page Xii ).

JUSTIFICATION/COMMENTS Refer also to Tab D pages 1.. :L:.

*See page B12. Section H5-C.

L G.4-- I I
TVA 19537 (OE-3-86)
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WBNEQ-ITS-001 WBN 1 B8 40
BINDER NO. PLANT UNIT(S) SHEET - OF

FESTAL -R - R
BINDER TITLE .ENWA_ COMPUTED ", DATE -a/ LI K. - R

CHECKED ______ DATE •_

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference Tab D Section IV. VI ).

JUSTIFICATION/COMMENTS

(2) Were the following effects considered in the

Aging Effect

aging pr

Yes/No/N

Thermal aging Yes

Radiation exposure * NA

Vibration (non-seismic) aging ** No

Operational (electrical/mechanical/process) Yes
stress aging

JUSTIFICATION/COMMENTS * See Page B12. Section H5-C.

** See Daae B9.

ogram:

A Reference
Tab D

- Section IV
Tab D Section

- II (1.1)

- NA
Tab D

- Section IV

(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 Section XIII (3.4) ).

JUSTIFICATION/COMMENTS Long-term effects from temperature, cyciing.

seismic and humidity were considered in the testing- however.

radiation exposure was not Performed in the test-program due to

low TID (see Page B12. Section H-5C).

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference Tab D Section IV ).

JUSTIFICATION/ COMMENTS

EQP058.21 A
PAGE -/

TVA 19537 (OE-3-86)



WBNEQ-ITS-001 WBN 1 B9 40
BINDER NO. PLANT UNIT(S) SHEET _ OF

FENWAL R -R ~
BINDER TITLE COMPUTED E5 r DATE i;- E-sk __

CHECKED WAX DATE S __

**Non-seismic vibration is not an EQ consideration for these devices.

These devices are rigidlv wall mounted. Also. the seismic testing

(Tab D Section VIII, Section IX) adequately demonstrates the

mechanical structural integrity of these devices.

EQP058.21
PAGE BJ J

TVA 19537 (OE-3-86)
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WBNEQ-ITS-001
BINDER NO. PLANT

FENWAL
BINDER TITLE

WBN 1 B10 40
UNIT(S) SHEET - OF

R __R

COMPUTED ___0___ DATE S4f74,11 -I - R__

CHECKED Ad___DATE __/__ __S____

H. AGING

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: Tab D Section XIII. Table I ).

JUSTIFICATION/ COMMENTS

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference Tab D Section XIII (3.4) ).

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 Tab D Sect. XIII(3.4).Sect. IV ).

Parameter

Temperature
Time

Plant Maximum Normal
(.99)1040F +

(.01)110 F=104.06 F
40 years

Test

*

*

Equivalent

*

*

JUSTIFICATION/COMMENTS *See Sheet B11.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference Tab D Sect. XIII(3.4). Sect. 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 Tab D-
Section XIII. Table I ).

JUSTIFICATION/ COMMENTS

EQP058.21
PAGELL-Da

TVA 19537 (OE-3-86)



r WBNEQ-ITS-001 WBN 1 Bli 40
.BINDERNO._ PLANT UNIT(S) SHEET _ OF

FENWAL R- R
BINDER TITLE. _ COMPUTED bIff DATE =' _-__ _

CHECKED h9GZ DATE s_ _

M/N 17323-0

Case I

Parameter * Plant Maximum Normal

Temperature (0F) 104.06
Time 40 years

Case II

Parameter * Plant Maximum Normal

Temperature (oF) 104.06
Time 40 years

C~as I - Anilieations where switch is required

Test

172.4
213.2 hrs

Test

172.4
406 hrs-,

to actulate

Equivalent

104.06
21.30 vrs

Equivalent

104.06
40.56 yrs

on both-

increasin2 and decreasing temperatures.

Case II - Applications where switch is required to actuate on

increasinz temperature only. (Reference Tab C. Thermal Azin2

Analysis).

*Plant max normal includes 1% of 40 Xear Plant-life at max abnormal

temperature.

M/N 18023-7

Parameter

Temperature (IF)
Time

* Plant Maximum Normal

104.06
40 years

Test

172.4
102 hrs

Equivalent

104.06
10.19 yrs

Reference-Tab C. Thermal Azinz Analysis

*Plant max normal includes 1% of 40 Year plant life at max abnormal

temperature.

EQP058.21

PAGE3-O
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BINDER NO. WBNEQ-ITS-OOl PLANT WEN UNIT(S) 1 SHEET zI2 OF 40
-- . , I, R -R

COMPUTED v DATE- G-Z2e4 ' _,

CHECKED E v DATE _

BINDER TITLE FE.WAJ

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 -_)

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

JUSTIFICATION/COMMENTS Operation during thermal aging not

a factor for this tone of equipment.

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference Tab D Section 110(.1) ).

JUSTIFICATION/COMMENTS These devices were exempted from

radiation exposure in testing. See comment below.

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference Tab D Section XIII. Table I ).

JUSTIFICATION/ COMMENTS -_,_-_ -

(c) Was the basis for excluding radiation aging exposure identified
in the qualification program (yes/no/NA)? No (Reference Tab D
Section II(1.1). Section XIII. Table I ).

JUSTIFICATION/COMMENTS Worst case radiation exposure for
both M/N 17323-0 and 18023-7 is less than 5 x 10 *rad (TID).
For this equipment a dose of approximately 5 x 10 rad. gamma
is considered nezlizible based on the eQuiDment's desizn
materials used. and other test datA. Tn the aiaiifirat-nn

test, identical devices with respect to materials and funct-
-onal desizn. but having different model numbers were

successful-- -- in excess o - asucssuly-qualified-for doses iexssof l x 10' rad.
gamma (Tab D sheets iii. iv and Section II0(.1)).

PAGE ,6- 4
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BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) 1 SHEET B13 OF 40
R 1 R_

BINDER TITLE FENWAL COMPUTED BDM DATE 5-15-86 f gi_

CHECKED AWL DATE 5-15-86Y __9 _

H. AGING (Continued)

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

Plant normal ambient radiation
dose (rdi) NA

Test exposure dose (rd) NA

Test exposure dose rate (rd/hr) NA

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

JUSTIFICATION/COMMENTS *See page B12 Section H(5)

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal oYeration addressed in the
qualification program No (Reference: NA

JUSTIFICATION/COMMENTS **See comment on Section H(2)
page B9. Non-seismic Aging.

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

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 Section VI.
Section XIII (3.4.4) ).

JUSTIFICATION/COMMENTS

I 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



BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET B14 OF 40
R I R_

BINDER TITLE FENWAL COMPUTED BDM DATE 5-15-86 6- __7

__CHECKED AWL DATE 5-15-86 hl8Z

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: TAB D.
Section VI

JUSTIFICATION/COMMENTS These devices are cycled only

durinz routine testing: not during 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. page iii. Section IV

Qualified life (Document in QMDS) See sheets B15

JUSTIFICATION/COMMENTS

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: TAB D. page iii. Section IV

)

|R1

JUSTIFICATION/COMMENTS

PAGE B-16 RI



BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET _ OF_-
R R

BINDER TITLE FENWAL COMPUTED jI/ l '~ ib/ DATE _____ __IF

CHECKED /I R IiSy-.DATE _-___ __
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BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) 1 SHEET B16 OF 40

FENALR _R _

BINDER TITLE FENWAL COMPUTED 6 DATE _ ____ __.__

_CCHECKEDD DATE. M/2e4

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) (M.N.'s 17323-0, 18023-7)

Material/ Property/Function

(a) TAGT/Wire Insulation

(b) Teflon/Insulation

(c) Glass/Insulation

(d)

(e)

Radiation
Threshold

1.7 x 104

1.7 x 104

5 x 108

Reference
*

*

*

Activation
Energy

1.69

1.69

NAS

Reference

*

*

*

JUSTIFICATION/COMMENTS *Tab D, Section XIII, Table I; and Section XIII,

(3.4.2).

PAGE 8- l EQP058.21
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BINDER NO. WBNEQ-ITS-0Ol PLANT WBN UNIT(S) 1 SHEET B17 OF 40
- I At - - R

BINDER TITLE ZW COMPUTED L)/- DATE. _ _ _ 6_

CHECKED 0 4 DATE- _-_/5-_ -_

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 Section X(i.1) ).

Identify Acceptance Criteria: Specimens shall switch on' increasing

temperature and remain switched as long-as accident temperature re-''

mains above setpoint (i.e.,-operabilitv and switchinmtemperature'

only).

(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 Section X¢(2.4) ).

Identify baseline and functional testing: Specimens electrically

(3)

loaded as described in-references and monitored before, dWrine. and

after testing to iudge equipment performance.

JUSTIFICATION/ COMMENTS

Does the qualification reportlanalysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference Tab D Section X (2-.4) ).

JUSTIFICATION/COMMENTS See (2) above.

] PAGF .- L9 EQP058.21
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BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) I SHEET B1& OF 40
R 1 R_

BINDER TITLE FENWAL COMPUTED BDM DATE 5-15-86 He'd
-. )L4I /~

CHECKED AWL DATE 5-15-86 IJe

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: TAB D*-

Section I-2.3-.4

JUSTIFICATION/COMMENTS The applied load used by Wvle for

baseline testing includes a 107l marzin for volta e.

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

Plant Normal Conditions

Voltage

Load

Frequency

Accuracy

Other(s)

120 VAC

N/A

60 Hz

17323-0 ± 11.60F
18023-7 ± 10.7'F

Reference

45 W760-1-2
45 N 600-12

45W760-1-2
45N600-12

Instrument
Accuracy Calc
TAB C

JUSTIFICATION/COMMENTS

PAGE B-20 RI
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BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET B19 OFA40
RL1R 2

BINDER TITLE FENWAL COMPUTED BDM DATE 9-19-86 EEM 16z"
2121/89/ /'17/

CHECKED AWL DATE 9-19-86 HDR 4JCJ
2/21/89 "'1'P

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANfW qPErTITFATTnSq CAN RR SATTITFED TNDER ACCIDENT CONDITIONS

(Continued)

(b) Parameter

Voltage

Load

Frequency

*Accuracy

Other(s)

Specific Accident Conditions

120 ±2.4 VAC

N/A

60 t 0.6 Hz

MN.17323-0 ±11.5°F
MN.18023-7 ±11°F

N/A

Reference

TAB E, 120 VAC
Vital Instr Pwr

TAB E, 120 VAC
Vital Instr Pwr

Instrument
Accuracy Calc
(TAB C) |R2

JUSTIFICATION/COMMENTS Variations in voltage.
-a ouenev are accounted for in the desifn process

load and fre-

varv from the continuous oDeratinz characteristics outlined in
thhe 120 VACr Vital- Tntrument Power Design Criteria (TAB C).

Demonstrated Conditions Reference

TAB D
132 VAC Sect. X (2.4)

TAB D
1.61 Amps Sect. X (2.4)

Frequency

*Accuracy

Other(s)

N/A

MN.17323-0 ±ll.6°F
MN.18023-7 t10.72°F

Instrument
Accuracy Calc
(TAB C) JR2

JUSTIFICATION/COMMENTS *See open item 3. Sheet B2.
R2

PAGE B-21 R2
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BINDER NO. WBNEO-ITS-001 PLANT WBN UNIT(S) 1 SHEET B20 OF 40
R 1 R 4

BINDER TITLE FENWAL COMPUTED BDM DATE 5-20-86 EEM it,'¶
2/21/89 ii:ci'lf

- -__ _ _ _ __ _ _ _ CHECKED AWL DATE 5-20-86 HDR
2/21/89 /7/3/-

K. REQUIRED OPERATING ENVIRONMENT (Model No. 17323-0)

Reference Environmental Drawing No. 47E235-68, -69 (692' Rm A06)
and DCA-P-02351-23-0 |_

[ R3

(1) Normal Max

(a) Temperature (IF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: l

104

ATM(-)

80

1. 8x10
gamma

None

(2) Abnormal Max

- (a) Temperature (OF)

- (b) Pressure (psig)

- (c) Humidity (X)

3

- (d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal max conditions could exist uP to eight

hours Der excursion and will occur less than 1% of the n1art-

life.

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

(a) Temperature (OF) 212/110 Accident type AF

(b) Pressure (psig) 0.06 Accident type AF

(c) Humidity () 100 Accident type LOCA/HELB
Less4than

(d) Radiation (rd) lxlO gamma Accident type LOCA/HELB

(e) Spray Type NA Accident type NA

PAGE B-22 R3
-D/ WBEP-0094Q
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BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET B21 OF 40
R I R_

BINDER TITLE FENWAL COMPUTED BDM DATE 8-14-86

CHECKED AWL DATE 8-16-86 YAW

K. REQUIRED OPERATING ENVIRONMENT (Model No. 17323-0)(692' Rm A06) -

(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)? Yes (Reference: l

(7)

R1
*See comment Page B22 )

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

cage B30/A )

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)? NA
(Reference: Environmental Data Drawing 47E235-68

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.)

PAGE B-23 RI
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BINDER NO. WBNEO-ITS-001 PLANT WBN UNIT(S) 1 SHEET B22 OF 40
R I R_

BINDER TITLE FENWAL COMPUTED BDM DATE 8-14-86 4*"7

CHECKED AWL DATE 8-16-86; ___

A -zd -el

K. REQUIRED OPERATING ENVIRONMENT (Continued)

JUSTIFICATION/COMMENTS

*The Environmental Data Drawing 47E235-68, Note 49 requires addi- IR1
tional conduit sealing; however, Fenwal model numbers located in
this room (692' Rm A06) are 17323-0 which have vendor supplied
seals (see TAB F) on lead wires and adjustment knob.

.1
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BINDER NO. WBNEO-ITS-O01 PLANT WBN UNIT(S) 1 SHEET B23 OF 40
R 1 R 3

BINDER TITLE FENWAL COMPUTED BDM DATE 7-2-86 EEM ___

2/21/89 //3.2iY'.-
- CHECKED AWL DATE 7-2-86 HDR .2nL

- 2/2 1/ 89 27-7190

K. REQUIRED OPERATING ENVIRONMENT (Model No. 18023-7)

Reference Environmental Drawing No. 47E235-39. (729' Rm A06)
and DCA-P-02351-06-0. -07-0

IR3

(1) Normal'Max

(a) Tempei

(b) Press.

(c) Humid!

rature (OF,

ire (psig)

ity (%)

(d) Radiation (rd)

(3) Process Int.erfaces:

) 104

ATM(-)

80

1. 8x10
gamma

NoneP

(2) Abnormal Max.

- (a) Temperature (OF)

L (b) Pressure (psig)

- (c) Humidity (%)

3

- (d) Radiation (rd)

(4) State anticipated occurrence frequency.and duration of abnormal
conditions: Abnormal maximum conditions could exist for up to

eight hours -er 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):

116°F (@ 1 min)
(a) Temperature (OF) 1250F (PK) Accident type AB

(b) Pressure (psig) 0,15 Accident type AB

(c) Humidity () 100 Accident type AB

4
(d) Radiation (rd) 1.3xlO gamaa Accident type AB

(e) Spray Type NA Accident type NA

**See-Section A, Reference 5, Sheet B1

PAGE B-25 R3
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110
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90

NA-



BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET B24 OF 40
R I R_

BINDER TITLE FENWAL COMPUTED BDM DATE 8-14-86 C _f _

CHECKED AWL DATE 8-16-86 ;
. , A^2J6

K. EQUIRE OPERATING ENVIRONMENT (Model No. 18023-7)(729' Rm A06) -
(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: Drawing

RI
47E235-39 does not reauire conduit qsalina ana1vqiq

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

Rage B30/A )

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)? NA
(Reference: Drawing 47E235-39 )

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.)

Tvve

Ri

RIMS No.

RI

PAGE B-26 R1
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BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET B25 OF 40
R 1 R 3

BINDER TITLE FENWAL COMPUTED BDM DATE 5-15-86 EEM byrU
- 2/21/89 V3L/15C

CHECKED AWL DATE 5-15-86 HDR
2/21 /89~ 4/7/39

K. REQUIRED OPERATING ENVIRONMENT (Model No. 18023-7)

Reference Environmental Drawing No. 47E235-40, (692' Rm A14)
a0 R

(1) Normal Max

(a) Temperature (°F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: .

)104

ATM(-)

80

3.5x10
gamma

gone

(2) Abnormal Max

- (a) Temperai

- (b) Pressure

- (c) Humiditj

:ure (IF)

e (psig)

r (%).

'4

(d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal maximum-conditions could exist for up to

eight 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 (IF) 143 Accident type AB

(b) Pressure (psig) 0.15 Accident type AB

(c) Humidity (Z) 100 Accident type AB

Less4than
(d) Radiation (rd) 1i0o gamma Accident type L

(e) Spray Type NA Accident type NA

PAGE B-27 R3
K.- WBEP-0094Q

110

ATM(-)

90

NA

-
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BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) 1 SHEET B26 OF 40
R I R_

BINDER TITLE FENWAL COMPUTED BDM DATE 8-14-86 v _ _

)/J;// vq
I CHECKED AWL DATE 8-16-86 _____

A --Zl- %9

K.. REOUIRED OPERATING ENVIRONMENT (Model No. 18023-7)(692' Rm A14) -
(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:

Drawing 47E235-40 does not require conduit sealing analysis ).JR1

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

nare B30/A )

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)? NA
(Reference: 47E25-40

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.)

Ri

RI

PAGE B-28 R1



BINDER NO. WBNEO-ITS-001 PLANT WBN UNIT(S) 1 SHEET B27 OF 40
R I R_

BINDER TITLE FENWAL COMPUTED BDM DATE 5-15-86-Z ___

CHECKED AWL DATE 5-15-86 :__

K. REQUIRED OPERATING ENVIRONMENT (Model No. 18023-7)

Reference Environmental Drawing No. 47E235-52. -54. (713' Rm A0l) _Rl

(1) Normal Max

(a) Tempei

Cb) Pressi

(c) Humid:

rature (OF:

ire (psig)

Lty (%)

(d) Radiation (rd)

(3) Process Interfaces:

)4104

AIM (-)

804

gamma
(zone

Nnne

(2) Abnormal Max

- (a) Temperature (OF)

I (b) Pressure (psig)

- (c) Humidity (7%)

D) (d) Radiation (rd)

110

AIM(-)

90

NA |R1

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal maximm 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 (°F) 128 Accident type AB

(b) Pressure (psig) 0.03 Accident type AB

(c) Humidity (%0) ]O Accident type AB

Les8s4than
(d) Radiation (rd) lx 0 gam Accident type L JRI

(e) Spray Type NA Accident type NA

RI

PAGE B-29 RI



BINDER NO. WBNEO-ITS-001 PLANT WBN UNIT(S) 1 SHEET B28 OF 40
R I R_

BINDER TITLE FENWAL COMPUTED BDM DATE 8-14-86 by'
-- J /j/ P 5F

CHECKED AWL DATE 8-16-86 at
a2. -2-V 7

K. REQUIRED OPERATING ENVIRONMENT (Model No. 18023-7)(713' Rm AO1)-
(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:

lrvwing L7E235-q? dAna not r n# #r0 rndiift aIi n' a nnlnvqi ). IR1

(7)

I --

Subject to submergence (Yes/No/NA)? NO (Reference: See?.

page B30/A

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)? NA
(Reference: 47E235-52

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

). JR1

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

Rl

. i
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BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET B29 OF 40
R 1 R 3

BINDER TITLE FENWAL COMPUTED BDM DATE 5-15-86 EEM i1-"7
2/21/891/ JC/

CHECKED AWL DATE 5-15-86 HDR q M
- ~2/21/8.9 Z/'/-q0

K. REQUIRED OPERATING ENVIRONMENT (Model No. 18023-7)

Reference Environmental Drawing No. 47E235-62, -63. -64 JR3
(692' Rm AO1) and DCA-P-02351-
-19-0. -20-0

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (7)

(d) Radiation (rd)

(3) Process Interfaces:

104

ATM(-)

80

.3.2x10
gamma
(zone

1one

(2) Abnormal Max

- (a) Temperature (0F)

(b) Pressure (psig)

- (c) Humidity (X)

14

-C) (d) Radiation (rd)

(4) State.anticipated occurrence frequency and duration of abnormal
conditions: Abnormal maximum 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 (IF) 153 Accident type AB

(b) Pressure (psig) 0.03 Accident type AB

(c) Humidity (X) 100 Accident type AB

Less4than
(d) Radiation.(rd) lxlO gamma Accident type L

(e) Spray Type NA Accident type NA

PAGE B-31 R3
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BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET B30 OF 40
R I R_

BINDER TITLE FENWAL COMPUTED BDM DATE 8-14-86 (4Y"1_

CHECKED AWL DATE 8-16-86.30a
2.-2- U 7

K. REQUIRED OPERATING ENVIRONMENT (Model No. 18023-7)(692' Rm AOl)-
(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: Drawing

R1
47E235-62 does not require conduit sealing analysis

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

Page B30/A )

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)? NA
(Reference: 47E235-62 I. IR1

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.)

Tape RIMS No.

Rl

V1

PAGE B-32 RI
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BINDER NO. WBNEQ-ITS-001 PLANT WBN L . UNIT(S) 1 SHEET-30/A OF 40
R1 R___

BINDER TITLE FENWAL COMPUTED BDM DATE 8-18-86 Ž$'__

__CHECKED AWL DATE 8-25-86 ;Y _ _

SUBMERGENCE EVALUATION

Component
(As listed TAB A)

ACTUAL
ELEVATION

(From TAB F)

FLOOR ELEV/RM #/
REQUIRED ACCIDENT

(From TAB A)

MAX FLOOD ELEV
(From 47E235- RI
Series Drawings)

l-TS-1-l 7A-A
1-TS-1-l 7B-A
1-TS-1-18A-B
1-TS-1-18B-B
0-TS-12-91A-A
0-TS-12-91B-B
0-TS-12-92A-A
0-TS-12-92B-B
0-TS-12-93A-A
0-TS-12-93B-B
0-TS-12-95A-A
0-TS-12-95B-B
0-TS-12-96A-A
0-TS-12-96B-B.
0-TS-12-98A-A
0-TS-12-98B-B
0-TS-12-99A-A
0-TS-12-99B-B

*695'-9"
*695 '-9"
*695 '-9"
*695 '-9"

735'-9"
735 '-9"

724'-O"
724'-O"
715 '-7"
715 '-10"
705 '-2"
698'-9"
707'-O"
706 '-1"
701 '-4"
700'-11"
721'-6"
724'- 1"

692' /A06/L,AF
692' /A06/L,AF
692' /A06/L,AF
692' /AO6/L,AF
729' /A06/AB
729' /A06/AB
692' /A14/AB
692' /A14/AB
713 ' /AO1/AB
713 '/AO1I/AB
692' /AO1/AB
692' /AO1/AB
692' /AO1/AB
692' /AO1/AB
692 !/AO1/AB
692' /AO1/AB
692' /A14/AB
692' /A14/AB

All temperature switches are located at least 2 feet above respective
floor elevations. From Auxiliary Building Environmental Data Drawings, JR1
flood levels for AB or AF HELBs do not exceed 1 foot; therefore, no
switches are subject to submergence.

*Elevation measured to bottom of J.B. switches have the "flange" type
mounting (see TAB H. 1.10.K) and are mounted on J.B. above low-point
of J.B.

PAGE B-33 R1

692'-2"
692'-2"
692'-2"
692'-2"
NA
NA
692'-I"
692'-l"
713 '-1"
713'-1"
692'-l"
692'-1"
692'-1"
692'-1"
692'-l"
692'-l"
692'-1"
692'-1"

. |R
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BINDER NO WBNEQ-ITS-001 P WBN UNIT(S) 1 SHEET B31OF 40

FENWL IR -_ R
BINDER TITLE COMPUTED 6A,, DATE ,C _ _ _

CHECKED ____ DATE ma

, ,.rnrA-V ¶1 U.I DTf( T n W'r tr 1TTTIMh7U Mn T7T~ f CIITT nNS
-

Temperature

Pressure

Relative Humidity

Chemical Spray

Submergence

Yes (See sheet B32)

Yes (See sheet B32)

Yes

NA

NA

Tab D Sect. X (3.0)
Tab D Sect. X Figs.
X-3. X-4

Tab D Sect. X (3.0)
Figs. X-3. X-4

Tab D, Sect. XIII
(3 .10 .3. p 39)

NA

NA

TVA 19537 (OE-3-86)

PAGE 8e3L EQP058.21

\ --, .. -, i. ,

.- lilMK {IMA I----]N Up 1-H> I UN1

(1) Comparison of worst-case maximum parameters: (M/N 17323-0)

Parameter Specified- Demonstrated Reference

Tab D pg iii, X
Operating Time 100 days 24 hours Sect. X (3.0)
(See pg 32) Tab D Sect. X
Temperature (*F) 212OF 3230 F (Fiz X-1. P2 X-3)

Tab D
Pressure (psig) 0.06 7.9 Sect. X (Fig X-2)

Tab D, Sect. XIII
Relative Humidity (Z) 100% 100% (3.10.3. -p 39

*Chemical Spray NA NA NA

1.18 x 104  See pg B12 (H5-C)
**Radiation (rd) gamma NA Tab D Sect. II(l.1)

Submergence No No See Page B30/A

*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 Envelops Specified

(Yes/ No/NA) Reference

1U . I Ir. IE --- un.- v~



BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) I SHEET B32 OF 40
R I R_

BINDER TITLE FENWAL COMPUTED BDM DATE 5-15-86 '' ___

CHECKED AWL DATE 5-15-86 .i

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS -

(Continued)

JUSTIFICATION/ COMMENTS

*The 24 hour duration test profile envelops the accident profile
for the AF HELB specified in the category and operating time cal-
culation for System 1 which is the only DBE which results in a IR1
harsh environment. The 100-day post-DBE operability requirement
is from a category B/LOCA requirement for these devices
(M/N 17323-0). However, the environmental conditions resulting
from a LOCA are essentially mild. (See K(5) page B20). The 100-
day post-LOCA operability requirement is accounted for due to the s

demonstrated qualified life being 40.56 years (see TAB C, page C-2,5
Section H(8), but only a 40-year qualified life is specified on the
QMDSs.

PAGE B-35 RI



BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) 1 SHEET B33 OF 40

-- -AL R- R---BINDER TITLE FN1AL COMPUTED qzn, DATE _t_-__ _

CHECKED _ __ DATE v

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS H/N 17323-0)
(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 Martins per IEEE-323(74) Applied- Yes/Nb/NA

Temperature: +15 degrees F +111'F Yes-'

Pressure: +10% but no more than 10 psig +7.84 Psiz .Yes

* Radiation: +10% of accident dose - NA NA

Time: +10% (or 1 hour + operating time 10% Yes
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 Pane B12.

10%'

NA

Margin of
111 0F

NA

PAGF EQP058.21

TVA 19537 (OE-3-86)

Yes

NA

Yes

NA



BINDER NO. WBNEQ-ITS-0O1 PLANT WBN UNIT(S) 1 SHEET B34 OF 40
R -_ R

BINDER TITLE FENWAL COMPUTED RfYi -. R DATE -'-t

CHECKED J DATESLZ I/?1

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum

Parameter Specified

Operating Time 1 minute

Temperature (OF)

Pressure (psig)

153 OF

parameters: (M/N 18023-7)

Demonstrated Reference

100 days Tab D Sect. X (3.0)

323 0F

7.9

Tab D Sect. X
(Fin X-1 , pi X-3)

Tab D Sect. X
(Fig X-2)

Tab D, Sect. XIII
Relative Humidity (%) 100% 100% (3.10.3. De 39)

*Chemical Spray NA NA NA

Less than
5 x 10

Radiation (rd) Gamma NA Tab D Sect. 11(1.1)

Submergence No No See De B30/A

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

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

Test Profile
Parameter Envelopes Specified

(YestNoINA) Reference

Temperature

Pressure

Relative Humidity

Chemical Spray

Submergence

JUSTIFICATION/ COMMENTS

Yes

Yes

Yes

NA

NA

Tab D Sect. X (3.0)
Sect. X Figs.
Tab D X-3. X-4
Sect. X (3.0)
Sect. X Figs.
Tab D X-3. X-4
Tab D, Sect XIII
(3.10.3. pg 39)

NA

NA

PAGE Bra EQPO58.21

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET B35 OF 40
R -R

BINDER TITLE FERWAL COMPUTED __DM DATE ____-& _ -

CHECKED 411 DATE _ _ _ __

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS (M/N 18023-7)
(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 Rairins per IEEE-323(74) Applied Yes/No/NA

Temperature: +15 degrees F +170 0F Yes

Pressure: +10% but no more than 10 psig +7.75 tpsiz Yes

* Radiation: +10% of accident dose NAk NA

Time: +10% (or 1 hour + operating time 10% Yes
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 Pate B12

PAG F &3

. 10%

NA'

Margin of
170 OF

NA

TVA 19537 (OE-3-86)

Yes -

NA

Yes

- NA

I . ...

EQP058 .21



BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET 3L. OF 40
R 1 R

BINDER TITLE FENWAL COMPUTED BDM DATE 5-15-86 b ___

CHECKED AWL DATE 5-16-86 Yi.@l

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference: See page B-2 for categorX and operating time Ri
assianments

JUSTIFICATION/COMMENTS

(2) Did the equipment perform its intended function during the
simulated design basis accident exposure (Yes/No/NA)? Yes
(Reference: TAB D. Section X (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: TAB D. Sections X (3.0).
XI

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: TAB D. page X.
Section X (3.0)

JUSTIFICATION/COMMENTS -

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (Yes/No/NA)? Yes
(Reference: TAB D. Page iv-xi

JUSTIFICATION/COMMENTS *See page B36/A.

PAGE B-39 RI



BINDER NO. WBNEO-ITS-OO1 PLANT WBN UNIT(S) 1 SHEET B36/A OF 40
R I R_

BINDER TITLE FENWAL COMPUTED BDM DATE 5-20-86 H'd___

CHECKED- AWL DATE 5-20-86 ;YO

M. OPERABILITY TEST RESULTS (Continued)

JUSTIFICATION/COMMENTS

*There were 23 anomalies which occurred during testing. Of the
23, 10 anomalies (#'s 3, 4, 6, 8/A, 16, 17, 20, 21, 22/A, 23) in-
volved specimens 7-9 and 13-15 (M.N.'s 17323-0, and 18023-7,
respectively.) The anomalies are summarized on pages iv-xi of
the Wyle report. Anomaly resolutions were reviewed and concurred
with. Resolution of anomaly 22/A will be evaluated upon receipt
of the revised demonstrated and required accuracy calculations
(see open item 3, sheet Bi). |R1

PAGE B-40 R1



BINDER NO. WBNEQ-ITS-00 PLANT _ BN UNIT(S) ISHEET B37 OF 40
VTT AT R - R

BINDER TITLE r COMPUTED U °"\ DATE ' ______

CHECKED Off DATE S-___- _t _

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 All requirements entered in-QMDSs.

PAGE G
TVA 19537 (OE-3-86)

- I

L EQP058.21



BINDER NO. WBNEQ-ITS-O01 PLANT WB_ N UNIT(S) 1 SHEET B38 OF 40
R -D R C

BINDER TITLE FE~NAL COMPUTED 3b(2 DATE ___________

CHECKED aV 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?

Cd) Materials susceptible to thermal/radiation
aging identified?

Yes/No/NA

Yes

NA

Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

NA

Yes

I EQP058.21
TVA 19537 (OE-3-86)

I
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WBNEQ-ITS-O01 WEN 1 339 40BINDER NO. WBNEQ-ITS_00 PLANT____ UNIT(S) __ SHEET B39 OF
FENWAL R ___ _

BINDER TITLE COMPUTED ( OM DATE K- ?,_46 _

CHECKED _ DATE _ ____ ____

U. 5UMMAKY OF REVIEW (C.ontinued)

(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?

PAGE-'

TVA 19537 (OE-3-86)

EQP058.21

Yes/No/NA

Yes

Yes

Yes

-Yes

Yes

Yes

Yes

- Yes

-----Yes -

NA

NA

NA

Yes

Yes

NA

NA

Yes

Yes

I



BINDER NO. WBNEQ-ITS-001 PLANT WBN UNIT(S) 1 SHEET B49 OFLQ4
RL---R 2

BINDER TITLE FENWAL COMPUTED BDM DATE 9-3-86 EEM t_>"
2/21/89 >//7

CHECKED AWL DATE 9-3-86 HDR 4'C'4"
2 /21 / 89 101'r"

O. SUMMARY OF REVIEW (Continued)

Yes/No/NA

Yes(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 analyis 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

**See opaen item 3. sheet B2.

Yes

--Yes

NA

Yes

Yes

In',
-I I-

PLUSEQ/94.35
PAGE B-44 R2

I.
I

inns



aB--PLANT______ _ UNIT(S) 1 SHEET OF 
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COMPUTED 39 DATE

TEMPERATURE SWITCHES CHECKED adze DATE-/

TAB A - Identification of equipment 
comprising the equipment 

type

EQP136.51
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W A T T S B A R N U C L E A R"' wL A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. : WBNEQ-ITS -002
MANUFACTURER : SOR
PAGE 1 OF 6

EOIS NUMBER
DESCRTPTTIO

LOCATION
UNIT DEVICE ID NO. AZMITH ELEVX1) RM/RAD CAT OPER TIME

MODEL NUMBER CONTRACT (2)
EVENT SAFETY FUNCTION

WBN-O-TS -012-0094A -A O-TS -012-0094A -A
TEMP SW - AUX BLDG STEAM LINE RUPTURE 201TAB123JJTTX7

WBN-O-TS -012-0094B -B O-TS -012-0094B -B
TEMP SW - AUX BLDG STEAM LINE RUPTURE 201TAB123JJTTX7

WBN-0-TS -012-0097A -A 0-TS -012-0097A -A
TEMP SW - AUX BLDG STEAM LINE RUPTURE 20TAB123JJTTX7

WBN-0-TS -012-0097B -B O-TS -012-0097B -B
TEMP SW - AUX BLDG STEAM LINE RUPTURE 201TAB1233JTTX7

692' A29
85KLC-837662

692' A29
86PLB-376059

692' A30
85KLC-837662

692' A30
85KLC-837662

A 1MN

A 1MIN

A lMIN

A IMIN

AB DETECT STEAM LINE
ISOLATE FLOW FROM
BLDG TO AUX BLDG.

AB DETECT STEAM LINE
ISOLATE FLOW FROM
BLDG TO AUX BLDG.

AB DETECT STEAM LINE
ISOLATE FLOW FROM
BLDG TO AUX BLDG.

AB DETECT STEAM LINE
ISOLATE FLOW FROM
BLDG TO AUX BLDG.

BREAK AND
THE TURBINE

BREAK AND
THE TURBINE

BREAK AND
THE TURBINE

BREAK AND
THE TURBINE

WBN-O-TS -030-0192A -A O-TS -030-0192A -A
SFP & THERM BARRIER BSTR PUMP COOLER FAN 201TAB125JJTTX6

7378 AO]
84K2-835754

I

A lOOD
A lMO
A IMO
A IMO
A itMO

L
RH/A
CV/A
AF
AB

IF ASSOCIATED HS IN AUTO, TEMP
SWITCH REQUIRED TO START ROOM
COOLER FAN ON HIGH TEMP.

R I
wCG

k? N
YL-r- try-.it

PREPARER/DATE DM
CHECKED/DATE AW L

R-3 S R '

tfCP' w-,

PRINT G A '25/89 I)

Fl

V- -. \ ., , .,,

-



(

PRINT DATE: 02/02/39

W A T T S e A .J U C L E A R P L A N T
TA, A - F)UIPMENJT IOENTIFICATION HATRIX

SINDER tNO. W31J'EQ-ITS -o02
MANUFACTURER : SOR
PAGE 2 OF 6

t .

UIi-Mal ---------------- U----&jItI-
QHICLEINQf---------------------------- dQ -LO "dq10----

Wbti-'-TS -030-01928 .- A L-TS -0 30-019 2a -
SFP & THERM BARRIER BSTR PUMP COOLER FAN 201TA3125JJTTX6

wUN-j-TS -030-0193A -9 O-Ts -O30-0193A -9
SFP 5 THERM BARRIER BSTR PUMP COOLER FAN 201TAq125JJTTXo

WBN-3-TS -030-01i3B -B 3-TS -030-01 93B -a
SFP & THERM BARRIER BSTR PUMP COOLER FAN 201TAR125JJTTX6

.464-1 -TS -030-0194A -A 1-TS -330-0194A -A
PENETRATION ROOM COOLER FAN 701TAA125JJtTXo

45'J-? -IS -J0O-31s4A -A 2-TS
PZ4ETR4TION ROOM COOLER FAN

-;J3J-31 ?4A -A
2D1TA3125JJTTX5

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

cQIuaaI-------

737' A01
85KJ2-336755

737'. Anl
64K2-635754

737' AOl
85KN2-836755

737' 405
P3XJ9-,¶33e71

737' A09
i3XJ9- 333371

CAT
(2)

A 1001)
A IMO
A iMO
A iMO
A iMO

A 100D
A iMO
A 1MO
A 1I41j
A 1MO

A 1000
A 1mo
A 1t4
A 1 MO
A 1,Mj

A I )'i
A 1IG(
A 1M4O
A 1140
A 1.M43

A 1100

L
RH/A
CV/A
AF
A6

L
RH/A
CV/A
AF
AB

L

RH/A
CV/A
AF
AC

L
RH/A
CV/A
AF
A8

r.
IF ASSOCIATED HS IN STANDBY,
TEMP SWITCH IS REQUIRED TO
CLOSE ON ROOM HIGH TEMP.

IF ASSOCIATED HS IN AUTO' TEMP
SWITCH REQUIRED TO START
ROOM COOLER FAN ON HIGH TEMP.

IF ASSOCIATED HS IN STANDBY, T
REQD TO CLOSE ON ROOM HIGH TEH

I...'

I'

(*.

t.

(.5I
IF ASSOCIATED HS IN AUTO,TEMp
SWITCH REQD TO START ROOM
COOLER FAN ON HIGH TEMP.

C..

L RE.'D FOR AUTO START OF UNIT 2
ROOM COOLER WHICH SERVES AdGTS
TRAIN a.

PRc ARER/VAT- BDM 8/12/86-------------------------

CHECKED/OAT'-- AWL ------ 8/ 16/86

C3
0

P

2U£R-I1t4 £Y-M lJEifM-£9UU12d---------- --



PRINT DATZ: 02102/89

aINOER NO. : e l-Q-ITS -3C2
.M4ANUFACTURcR : SOR
PAGE 3 OF 6

W A T T S D A R N U C L E A R P L A IJNT
TAB A - EJUIPMENT IDENTIFICAT1ON MATRIX

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

[5-------------- yUt.QlEYUC..I_ QL----- --- IIt-
UMCIieI1Qo----------------------------- (QQ'L-Udkki---- Qouil8&cI-------

I

iWtl-1-TS -030-3194B -A 1-TS
PENETRATION ROOM COOLER FAN

UWll-2-TS -030-0194B -A 2-TS
PE4NTRATION ROOM COOLER FAN

W8N-1-T.S -030-0195A -8 1-TS
PENETRATION ROOM COOLER FANI

-J30-J194b -A
201TA8125JJTTX6

-033-01745 -A
20ITA5115JJTTXj

-033-3195A -5
201TA8125JJTTX6

WSN-2-TS -030-0195A -5 2-TS -030-3195A -B
PEMETRATION ROOM COOLER FAN 201TA3125JJTTX5

737' A05
85KJ2-336755

737' A()?
`5KJ2-236735

737' A05
83XJ?-373a71

737' A09
83 XJ9-833 I71

A 100D
A ImO
A iMO
A iMO
A iMO

A 1003

A 10(o
A 1m(Y
A 1:4c
A 1mi
A 1:lu

A 1U00

L
RH/A
CV/A
AF
A6

IF ASSOCIATED HS IN STANDBY,
TEMP SWITCH IS REOUIRED TO
CLOSE ON ROOM HIGH TEMP.

L REQ8D FOR AUTO START OF UNIT 2
ROOM COOLER WHICH SERVES A3GTS
TRAIN 3.

L
RH/A
CV/A
AF
A4

IF ASSOCIATED HS IN AUTO, TEMP
SWITCH REQD TO START ROOM
COOLER FAN ON HIGH TEMP.

L REQ'O FOR AUTO START OF UNIT 2
ROOM COOLER WHICH SERVES ABGTS
TRAIN B.

II1-1-TS -030-0195B -3 1-TS
PE'l-TRATION ROOHt COOLER =A1l

-03d-01 ?5a -3
2tl TAM 125JJTTXo

737' A05
25KJ-2-'336755

A
A
A
A
A

1 fl)0
1 '3
1 M0
1140'
140

L
RH/ A
CV/A
AF
A6

IF ASSOCIATED HS Itl STANO9Y'

TEMP SiJITCH IS REQUIRED TO
CLOSE ON .POOM HIGH TEMP.

R---- R----

PREPARER/OATE BDM 8/12/86C..- -- -------- 6----------

CH -CKE-D / ATE- - AWL ------ 8tjf 6L_8

- J- -

Y-Y-kf

UA
(2)

(__1

gerWEALM', UU41E1 9Et I2CTlu-------------

1_



PRINT BATE: 02122189

W A T T S U A R N U C L E A R P L A N T
TA3 A - EQUIPME14T IOENTIFICATION MATRIX

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

BINGER NO. : WBN-Q-ITS -002
MANUFACTUPER : SOR
PAGE 4 OF 6

EgIUiM Bdat---------------- ItQ1YLE-AQ_-tQ------ tIIIt-
cEi;leIQu ----------------------------- tQZL-dUdd.2----

'ELEY ill BUPAD Mr QRUs tEIL
CQUIE&Q1 ------- (2)

MYXUI iaEr: ..EU LU - --I-

WaN-2-TS -030-0195B -B 2-Ti
PE4ETRATION ROOM COOLER FAN

WBN-1-TS -030-0196A -A 1-TS
PENETRATION ROOM COOLER FAN

WaN-1-TS -C30-0196a -A
PENETRATION ROOM COOLER FAN

wBN-1-TS -0 3 0-019 7A -B
PENIETRATION ROOM COOLER FAN

Wan-l1-TS -030-0197a -B
PEFUTRATION ROOM COOLER FAN

� i�
C)
m

I
'L�

1-TS

-J3u-01 ?5e B 3
201TA21.5JJTTX6

-030-019'6A -A
231TAS1?5JJTT.j

-J30-0194a -A
201 TAS1 25JJTTX6

1-TS -030-0197A -e
r 201T7A125JJTTX6

1-Ti -030-01)75 -

201TAS1?3JJTTX6

737' A09
s5KJ2-a36755

713' A06
'3 Xi9-" 1 ".1 71

713' A06
35KJ9-8367S5

713' A06
83XJ9-333871

713' I. A)6
85KJ2 -¶.36755

A 100o

A 1 :3(jt-

A 1t4')
A 1140
A 1i0
A 1MO

A 1J00O

A 1M')
A 1 M)
A 1'4U
A 1i)

A 1000

A IMo
A Ili1
A 1P4a
A 14M0

A
A
A
A
A

1000
1 40
1 :i0
1MO
1MO

L yREQ'D FOR AUTO START OF UNIT 2
ROOM COOLER WHICH SERVES ABGTS
TRAIN S.

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
A9

CV/A
AF
AB

IF ASSOCIATED HS IN AUTO, TS
REQUIRED TO START ROOM COOLER
FAN ON HI TEMP.

IF ASSOCIATED HS IN STANDBY,
TEMP SWITCH IS REQUIRED TO
CLOSE ON ROOM HIGH TEMP.

IF ASSOCIATED HS IN AUTO, TEMP
SWITCH REQUIRED TOSTART
ROOM COOLER FAN ON HIGH TEMP.

IF ASSOCIATED HS IN STANDBY'
TEMP SWITCH IS REOUIREO TO
CLOSE ON ROOM HIGH TEMP.

Ptr:PARcR/DATE IMM 8__12/86- --- - - -_ - - - -8 /

CHECKED/DATF AWL 8/26/86- c .. ---- ---------------------

t

f

4.

V;-

C..

R I
-1- - -
,V-*yS

R2 - R



W A T T S B A R N U C L E A R P L A N T
TAil A - EQUIPMENT IDEtTIFICATION NATRIX

-------- LOCATION --------
tQal-bIda --------------- U-lI- 9Ulfc-lQ.-Q ------ A-ZIId. ELEK1t1 RILeAQauicaEtiiQU------------------------------ U -QI -----

PRINT

CAI QeE-ILUE
(2)

I W8N-2-TS -03O-0200A -a
EGTS COOLER FAN

WhN-C-TS -03O-0201A -A
PIPE CHASE COOLERS FAN

WBN-1-.TS -030-0201B -A
PIPE CHASE COOLERS .PAN

MBN-1-TS -030-0202A -B
PIPE CHASE COOLERS FAN

WUN-1 -TS -030-0202a -B
PIPE CHASE COOLERS FAN

C)

2-TS -030-0230A -A
201 TAB 125JJTTX6

1 -TS -030-0201A -A
SEE OPEN ITEM 1

I-TS -030-0201B -A
201TAB125JJT7X6

1-TS -030-0202A -B
SEE OPEN ITEM 1

1-TS -030-0202B -B
201TAB125JJTTX6

757' A16
85 KJ2-836755

692' A03

692' AOS
86PLB-367310

692' A03

692' AOS
85KJ2-836755

A 100D

A 100D
A 1110
A 1MO
A 1HO
A 1140

A 1000
A 1MO
A 1140
A 1HO
A 1HO

A 1000
A 1MO
A 1i10
A 1HO
A 1HO

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

L EGTS 4VAC REQUIRED FOR UNIT 1
LOCA MITIGATION.

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
A e

L: ABI OR ESF SIGNAL WILL AUTO
START FANS. RH, CVp AFp AB:
AUTO START COOLING FANS ON
PIPE CHASE HIGH TEMP.

IF ASSOCIATED HS IN STANDBY-TS
REQD TO CLOSE ON ROOM HIGH TEM

L; ABI OR ESF SIGNAL WILL AUTO
START FANS. RH, CV. AF, AB:
AUTO-STARTCOOLING FANSON
PIPE CHASE HIGH TEMP.

IF ASSOCIATED HS IN STANUO8-TS
REQO To CLOSE ON ROOM HIGH TEH

R/ R

PFEPAFER/jAT= BDM 5/30/86
- - - - - - - -- --------------------------

CHECK-9/DAT- AWL 6/5/86---------------------------------------

V.zl' j"

BINDER NO. : WSNEQ-ITS -
MANUFACTURER: SOR
PAGE 5 OF 6

: 03122/89

II
. N

ElEuII XA ~-Uf ---------------



)

PRINT DATE.

A A T T S B A R N U C L E A R P L A N T
TAB A - e5UIPMENT IDENTIFICATION MATRIX

-- --- L O C A T I O N - - - - - - - -

9IS -leRLI -------------- alujId.
DE5GCEMIGH ----------------------------- d0QfLUUM ____

BINDER NO. : WBtEC-ITS -002
MANUFACTURER ; SOR
PAGE 6 OF 6

i

EQj IV ) L------- -(2)

.WBa.-?-TS -030-0207A -a 2-T5
EGTS COOLER FAN

-030-0237A -d
201TAS125JJTTX!

7j7' A1a
35KJ2-,336755

A 1GOO L . EGTS HVAC RE 6'D FOR UNIT 1 LOC
HITIGATION.

U6N-1-TS -074-0043 -A 1-TS
RHR RETURN L!NE BREAK DETECTION

A'3-074-0043 -A
SEE OPEN ITEM 1

A I -AIN
A 3014IN

RH/A MUST PROVIDE SIGNAL TO
CV/A INITIATE MANUAL ISOLATION

DURING A LINE BREAK

. W3N-1-TS -074-0044 -A 1-TS -074-0044
RHR RETURN LINE BREAK DETECTION

WBN-1-TS -074-0045 -9 1-TS
RHR RETURN LINE BREAK DETECTION

WbN-1-TS -074-0046 -e 1-TS
RHR RETURN LINE BREAK DETECTION

-
C)x

mG)

t

r 7

A

-074-0045

-374-0046

-A
SEE OPEN ITEM I

-B

SEE OPEN IT4'i 1

-B
SEE OPEN ITEM 1

7136

713'

. 713'

A28

A23

A28

A 1 tTN
A 30MIII

A 1iMIN
A 30 HIN

A 1".IIN
A 30 MIN

RH/A MUST PROVIDE SIGNAL TO
CV/A INITIATE MANUAL ISOLATION

DURING A LINE BREAK

RH/A MUST PROVIDE SIGNAL TO
CV/A INITIATE MANUAL ISOLATION

DURING A LINE BREAK

RH/A MUST PROVIDE SIGNAL TO
CV/A INITIATE MANUAL ISOLATION

DURING A LINE BREAK

PREPAPEP/LATE BDM 5/30/86

CHECKED/AATW AWL 6 0386 .I,
- - -- - -- - - - - - - - - - -/-- - -

2/02/89

C

I.

R /
5-z)D-

V-Y- -- y

------- -yu - -- l- -- -- ---------------

71'31

R---- R----



Ie

BINDER NO. WBNEO-ITS-0O2 PLANT WBN UNIT(S) 1 SHEET 1 OF
BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET I OF-1

R R__
BINDER TITLE STATIC-O-RING COMPUTED /R1 wLP* DATE Y-4'- _ -y

TEMPERATURE SWITCHES CHECKED /Rl t<PJ 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-1 for source of Category and Operating Time assign-
ments.

PAGE A-8 RI
PLUSEQ/1 39.21



A? \ BINDER NO.WNEQ-ITS-O02 PLANT WBN UNIT(S) 1 SHEET L OF I

STTC -IGR __R

BINDER TITLE STATIC 0-RING COMPUTED ' DATE S Z Z Z _ _

W TEMPERATURE SWITCHES CHECKED DATE . --_---

TAB-B - Checklist for evaluation of environmental qualification
including summary and conclusion

L PAGER-1 I I
TVA 19537 CIOE-3-86) EQP105.41



BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET I OF 60

BINDER TITLE STATIC O-RING COMPUTED . YAK DATE tus

TEMPERATURE SWITCHES CHECKED P DATE 2
2KL/&

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No. (s)

T-mnerature Switches

Static O-Ring

201TA-B125-JJTTX6

201TA-B123-JJTTX7

QUALIFICATION REPORTS

(1) Title/Number/Revision See below

(2) Title/Number/Revision

(3) Title/Number/Revision

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(1)AETC "Generic Qualification of Class 1E Electrical Equipment Used

for Nuclear Power Generating Stations", Report No. 17344-82N-D,

Rev. 1, Date 2-28-83, (RIMS: EEB 840612 500 and B70 851009 101).

(2)AETC "Qualification Testing and Analysis of Class 1E Electrical

Equipment in Accordance with IEEE Standard 323-1974"1 Addendum I to

17344-82N-D, Report No. 18441-83N, Rev.. 1 Date 8-17-83, RIMS:

R70 851009 102.

(3)AETC "Generic Qualification of Class 1E Electrical Equipment Used

for Nuclear Power Generating Stations", Report No. 17344-82N-C, Rev.

3, Date 2-27-85, (RIMS: B70 851009 103 and B70 851009 101).

it PAGE8~-2- 'l)irlJ. /.

TVA

RIMS

DATE

RIMS

DATE

RIMS

DATE

1;4rsuA. V .-

__ -,



BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) 1 SHEET 2 OF 60
R 4 R_

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/09/86 ____

TEMPERATURE SWITCHES CHECKED AWL DATE 8/26/86Av

A. DOCUMENTATION

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

(4) AETC "Qualification Testing of Class lE Electrical Equipment
in Accordance with IEEE Standard 323-1974", Report-No.
18577-83N, Rev. 1, Dated 7-18-83-, RIMS: B43 851223 510.

(5) AETC "Qualification Testing of Class lE Electrical Equipment
in Accordance with IEEE Standard 323-1974", Report No.
.18878-84N-2, Rev. 1, Date 8-30-84, RIMS: EEB 850122 301.

(6) Aux. Boiler Category and Operating Times WBNOSG4-006 Rev. 4
(B45 851031 226).

(7) Containment EVAC Category and Operating Times WBNOSG4-008
Rev. 15 (B26 900309 231).

(8) HER Category and Operating Times WBNOSG4-020 Rev. 8 R4
(B26-900309 23). i/II.

(9) Unit 2 Components Required for Unit .1 Operation Category and
Operating Times WBNOSG4-040 Rev. 7 (B26 900327 203).

(10) Calculation WBUTSR-014 RO (B26 890725-551).

(11) DCA-PO2351-17-0

(12) NTS "Report of Test for SLB Testing of SOR Model
12tA-B4-NX-ClA-JJX6 Pressure Switch" Report No. R4
21510-86N, Revision 0, dated January 14, 1986.

(13) Deleted

(14) Material Aging Calculation (WAC-92).

(15) System 30 Demonstrated Accuracies (B43 851029 926).

(16) System 12 Demonstrated Accuracies (B43 851121 915).

(17) HVAC and RER Demonstrated Accuracies (see Open Item No. 1).

(18) HVAC Set-point Evaluation (B45 860317 236).

(19) Aux. Boiler Set-point Evaluation (B45 860530 219)
(see Open Item No. 2)

(20) EVAC and RER Set-point Evaluation (see Open Item No. 1)

PAGE B-3 R4
WBEP-0139Q



BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 2A OFA60
R I R_

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/19/86 v a

TEMPERATURE SWITCHES CHECKED AWL DATE 8/26/86 Hai

A. DOCUMENTATION

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

(21) SCR WBNEQP86O3/R1 (B71 860509 007).

(22) 100 Day LOCA Dose in EGTS WBNNAL3-031 Rev. 1 (B45 880826 235).IR1

(23) NCRs 6224/RO and 6774/RO.

|R1(24) Deleted

(25) SOR Letter Addressing Qualified Life (EEB 840802 004).

(26) SOR Confirmation Letter (B71 860521 100).

Environmental
Environmental
Environmental
Environmental
Environmental
Environmental
Environmental
Environmental
Environmental
Environmental
Environmental
Environmental

Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data

Drawing
Drawing
Drawing
Drawing
Drawing
Drawing
Drawing
Drawing
Drawing
Drawing
Drawing
Drawing

47E235-85
47E235-86
47E235-46
47E235-47
47E235-48
47E235-49
47E235-56
47E235-57
47E235-59
47E235-60
47E235-78
47E235-61

(39) SOR Confirmation Letter Addressing Switch
B71 860610 100

Orientation

Note: All references in this section are to AETC Test Report
17344-82N-C unless otherwise-stated.

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 R1
PLUSEQ/139.Z3

(27)
(28)
(29)
(30)
(31)
(32)
(33)
(34)
(35)
(36)
(37)
(38)

Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.

1.
1.
1.
2.
3.
2.
1.
2.
2.
1.
3.
1.

Rl

Rl



BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 3 OF 60
R-L- R___

BINDER TITLE STATIC-O-RING COMPUTEDBDMM DATE 8/27/86 4tr7

TEMPERATURE SWITCHES CHECKED AWIL. DATE 8/27/86 K

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 ) qrwTt!WvnEPAfin "mla.t bhe imnolzMAn+tz~ !dn :tl en.Ad.*

(2) Set-point evaluation outstanding for system 12 switches. The

demonstrated accuracy and set-point evaluations must be

revised for system 30 temperature switches.

(3) Deleted

red n-1 -+-A I D-F I -XML I nabj

(5) Deleted

COMMENTS/RECOMMENDATIONS None

PAGE B-5 R3
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 4 OF 60
R 1 R-

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 5/22/86 A-2 _

TEMPERATURE SWITCHES CHECKED AWL DATE 6__0_3/86__'
1+/>j t~A

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
Category II or
(IEEE323-1971)

Qualified to the Criteria of NUREG-0588 IR1
the DOR Guidelines of lE Bulletin No. 79-01B
(DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1974

IEEE 344-1975

PAGE B-6 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 5 OF 60
R __R

BINDER TITLE STATIC O-RING COMPUTED : DATE S- A im _

TEMPERATURE SWITCHES 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 The Certificates of Conformance (see TAB C.

Section 16) for these temperature switches list the first four reports

in Section A as applicable to show zeneric qualification. Report 17344-

82N-C is mainly used as a basis for qualification of these switches.

The fifth report. 18878-84N-2. is used to obtain an activation

enerev for silicone rubber and for thermal azing data on silicone

rubbe rs - -

Qualification of the temperature switches is accomplished by consid-

erinz separately the two basic subassemblies of the device. The

temperature switch is composed of the switch (electrical) and the

sensor (mechanical).

Examination of catalog information (TAB E) shows that the switch sub-

assembly is identical to that tested in 17344-82N-C with two excep-

tions - the material used in the secondary diaphragms and the

attachment at the Pressure Dort.

PAGE 7-
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 6 OF 60
- --- --- -- ---- -- -- - R - R
BINDER TITLE STATIC O-RING COMPUTED ELt DATE S-3 )-

TEMPERATURE SWITCHES CHECKED A2 DATE 6

JUSTIFICATION/COMMENTS (Continued)

The secondary diaphragms of the plant equipment have erev silicone

rubber (see TAB C. Section #22 on index): the tested switch has fluor-

inated silicone on dacron Dolvester cloth Several factors allow the

assumption that the silicone rubber is as good as or better than the

fluorinated silicone on dacron Dolvester cloth for this aDolication.

These are:

1)The fluorinated silicone and silicone rubber are both members of the

silicone family of materials. 'The activation energy. which is an

indication of thermal stability, is higher for silicone rubber

(1.59eV - see 18878-84N-2. Section 3.0) than it is for fluorinated

silicone (1.2eV - see 17344-82N-C. Appendix D) or for dacron

2olvester cloth (1.18eV - see 17344-82N-C. Appendix D). Therefores.

the silicone rubber is less susceptible to the long-term effects of

time and temperature.

2)Silicone rubber has been thermally aged for 131 hours at 280'F

(see 18878-84N-2. Appendix E). This represents a life of 725 years

at the normal and abnormal service temperatures (see calculation

WAC-92 in TAB C). Therefore, silicone rubber is not sensitive

to thermal aging at these temperatures.

3)Silicone rubber has been subiected to 3250 F (peak) in an HELB

PAGEAR-
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 7 OF 60
- R ___ R

BINDER TITLE STATIC O-RING COMPUTED I~' DATE t- _ _ __

TEMPERATURE SWITCHES CHECKED DATE 4/ _ _

D E go

JUSTIFICATION/COMHENTS (Continued)

simulation (See 18878-84N-2. Section 7.5.2). This temperature very

aAidemuAt-01v anelonns t-he marxmlim accridpnt temnprature (2190 F) for
-- X------- %a v- -- 4

the areas in which these switches are located. Therefore. silicone

rubber is not sensitive to accident temperatures for this application.

4)Radiation testing has been done on the silicone rubber to a dose of

3.3x10 rads (see 18441-83N. Section 5.1.B). Therefore. silicone

rubber is not significantlv affected by radiation doses of least

3 .3xlO7 rads.

In conclusion. the silicone rubber can Perform as well as or better than

the fluorinated silicone in the plant applications.

The attachment at the Pressure port of a pressure switch is a pressure

port fittinz: in a temperature switch it is a temperature bulb (see

Sales Manuals in TAB E). In this binder, the temperature bulb is

considered as a separate subassembly in the qualification of the

temperature switch.

Therefore. the testing Performed on the Dressure switch in 17344-82N-C

is renresentative of the environment in which the switch subassemblies

are located in the Plant Providine that radiation exposure for a 40-

year life Plus DBE accident is limited to 3. 3x40 rads.

PAGEAI.
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 8 OF 60
R - R

BINDER TITLE STATIC 0-RING COMPUTED at,<_ DATE i\-V-A __

TEMPERATURE SWITCHES CHECKED - DATE _ __3/_ __

JUSTIFICATION/COMMENTS (Continued)

The sensor subassembly is a Purely mechanical device consistinp of a-

T316 stainless steel tube filled with Dupont "Freon-12" charge material

(see 18441-83N. Pe 5-6). Being such. this device is not required to be

qualified to IEEE 323-1974. It will, however, be evaluated to

demonstrate that it would not be affected by the accident environments

to which it could be exposed.

The stainless steel is not sensitive to the temperature and radiation

levels being considered in this binder.

"Freon-12" is not susceptible to thermal azing at the temperatures

beina considered as evidenced by the thermal decomposition data in

18441-83NW Appendix E. It shows a decomposition rate of 1% Per year at

at temperatures greater than 900F. Irradiation testing performed on

the temperature switch in 18441-83N. Section 5.1.B. shows that "Freon-

12" is not significantly affected by doses to at least 3.3xlO rads.

Therefore. based on the data Presented above and on sound enzineerinz

rationale. the mechanical temperature bulb assembly could withstand the

harsh environments under consideration in this binder.

I 1 PAGES ()
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET -9OF60Q
R 1 R__

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/04/86 vc-" _

TEMPERATURE SWITCHES CHECKED AWL DATE 6/04/867__
-~41/--sZf,

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
Temperature
Switch
Static
O-Ring
201TA-B125-
JJTTA6-
201TA-B123-
JJjTX7

See Sheet 10

Qualification
Document

See (l) below
Static
O-Ring
12TA-B4-NX-
ClA-JJTTX6
201TA-B125
-JJ
(See (2) below)

82-6-384

83-4-3530

Reference

Sect. 3.0
D& 3-1
Add. I, Sect.
3.0 2g 3-2
Add. I, Sect.
3.0 v& 3-1

Sect. 3.0
pg 3-1 - IR1
18441-83Ni Sect.
3.0 og 3-2

(5) Identify Component- None
Unique checksheet
attached:

JUSTIFICATION/ COMMENTS -

(1) The temperature switch is qualified using tests of pressure

switches (17344-82N-C and 18878-84N-2) and a test of a

temperature switch (18441-83N).

(2) The differences between the plant model and the models

tested are in the last section of the model numbers (i.e.

-JJTX6 versus - JJ and 125 versus 123)(See paze 11).

PAGE B-1 1 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 10 OF
R 1 R3

BINDER TITLE STATIC-Q-RING COMPUTED BDM DATE 8tl2/86WCG tc
4/4/89 "a'e

TEMPERATURE SWITCHES CHECKED AWL DATE 8/25/86 KBN Aic
4/28/89 io-7-n

1.. From TAB B. Section E(4):

Serial Numbers PO Number

0-TS-12-94A
0-TS-12-94B
0-TS-12-97A
0-TS-12-97B
0-TS-30-192A
0-TS-30-192B
0-TS-30-193A
0-TS-30-193B
1-TS-30-194A
1-TS-30-194B
1-TS-30-195A
1-TS-30-195B
1-TS-30-196A
1-TS-30-196B
1-TS-30-197A
l-TS-30-197B
1-TS-30-201A
1-TS-30-201B
1;TS-30-202A
i-TS-30-202B
2-TS-30-194A
2-TS-30-194B
2-TS-30-195A
2-TS-30-195B
2-TS-30-200A
2-TS-30-207A
1-TS-74-43
1-TS-74-44
1-TS-74-45
1-TS-74-46

85-7-4260
86-10-2389R
85-7-4262
85-7-4263
84-9-3733
85-3-3457
84-9-3734
85-3-3452
84-2-249
85-3-3439
84-2-250
85-3-3440
84-2-252
85-3-3437
84-2-254.
85-3-3438

*

85-12-269
*

85-3-3444
84-2-248
85-3-3449
84-2-251
85-3-3450
85-3-3451
85-3-3458

*

*
*

85K1C-837662
86PL3-376059
85K1C-837662
85K1C-837662
84KN2-835754
85KJ2-836755
84KN2-835754
85KJ2-836755
83XJ9-833871
85KJ2-836755
83XJ9-833871
85KJ2-836755
83XJ9-833871
85KJ2-836755
83XJ9-833871
85KJ2-836755

*

86PLB-367310
*

85KJ2-836755
83XJ9-833871
85KJ2-836755
83XJ9-833871
85KJ2-836755
85KJ2-836755
85KJ2-836755

*
*

*
*

* See Open Item No. 1

PAGE B-12 R3
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 11 OF 60
- .. ~ - -- -- - -- -.-. ---- - -R - R ~

BINDER TITLE STATIC O-RING COMPUTED _____ DATE -3 e&z. __

TEMPERATURE SWITCHES CHECKED DATE _____ &____

JUSTIFICATION/COMMENTS (Continued)

2. From TAB B. Section E(3): (Continued)

TT = 316 stainless steel tag permanently attached to the housina

(reference TAB E).

X6 = Designates the required documentation for a nuclear qualified

switch (reference SOR letter in TAB C).

X7 - Designates nuclear qualified switch and also indicates it has

a smaller temperature bulb.

123 Contains a special spring size which results in a quicker

response time and a narrower range (40-150oF).

125 - Contains standard spring and has a range of 40-225 0F.

Reference: TAB C. SOR Confirmation letter: TAB E. Vendor

Drawinzs and Sales manual.

PAGEJ -13
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BINDER NO. WBNEO-ITS-002 PLANT WBN -UNIT(S) 1 SHEET 12 OF 60
R 1 R 4

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 5/22/86 wCQ 4,A'

TEMPERATURE SWITCHES CHECKED AWL DATE 6/03/86 KBN
4/28/89 Ll7LI

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

See (1) below

None

See (4) on page 13

See (2) below

See (4) on page 13

See (3) paie 13

None
See (4) and (5),
Daze 13

Plant
Requirement?

(Yes/No)

Yes

NA

NA

No

NA

Yes

NA

Yes

Reference
Test Report

Sect. 7.8.1
pages 7-19

NA

NA

Sect. 7.10.4
pages 7-37

NA
Sect. 7.10.4
pages 7-37

NA

See (4) and (5)

JUSTIFICATION/COMMENTS

(1) 3 Standard zrade 1/4" U-bolts: this requirement is also stated

in SOR's aeneral instructions for aualified switches - SOR

document No. 8215-439R1 (reference TAB H. Dage 1)
IR4

(2) The Environmental Drawings identify areas with high potential

for condensate formation and specifies conduit sealing

requirements (see Section K(6) of TAB B). Additionally.

cornduit seals are renuired hv the test renort: however. since

SOR provides seals as an integral Dart of their qualified

PAGE B-1 4 R4
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) L SHEET 13 OF60
RJ1 R__

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 5/22/86 4-'ce- _ _

TEMPERATURE SWITCHES CHECKED AWL DATE 6/03/86,/affi

From TAB B. Section F: (Continued)

switches, a conduit seal requirement is not necessary for the
plant equipment.

(3) Test report 17344-82N-C mounted the unit with the pressure port
vertical axis parallel to earth. The general instruction sheet
sent with the switches, however, states that the switches
should be mounted with the pressure port vertical axis
oriented downward. The purpose of testing the switch in the
horizontal position was to show that the switch is not position
sensitive. (Reference TAB C).

(4) The test report does not identify a requirement for the inter-
face to field wiring: however, connections should be per
qualified plant procedures and sealed with Raychem heat-shrink
tubing. Refer to Binder WBNEQ-SPLC-OO1 regarding qualification
of the Raychem splice.

(5) Test report 17344-82N-C tested a pressure switch with a plugged
housing which resulted in severe setpoint shifts due to
pressure buildup in the housing at high temperatures (LOCA
testing). Report 18577-83N is a LOCA test of a second switch
with the housing vented. In this test the setpoint shift was
acceptable. For plant applications, housing venting require-
ments are dependent upon local temperature extremes. Venting
is required for components located in environments with
maximum accident temperatures greater than their abnormal
temperatures. (See TAB G, QMDS). |R1

PAGE B-15 RI
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BINDER NO. WENEQ-ITS-002 PLANT WEN UNIT(S) 1 SHEET 14 of 60
R - R

BINDER TITLE STATIC O-RING COMPUTED Vto_ DATE S? ___o

TEMPERATURE SWITCHES CHECKED AVR 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)

Yes/No/NA Reference (1)
Sect. 2.0

(a) Equipment inspected for damage Yes page 2-1
Sect. 2.0

(b) Baseline performance Yes Page 2-1
measurements taken

(c) Equipment aged:
Sect. 2.0

Thermal Yes Daze 2-1
See (2)

Radiation Yes below
Sect. 2.0

Wear Yes nare 2-1

(d) Vibration/seismic testing Sect. 2.0
conducted Yes Page 2-2

(e) Design basis event (DBE) Sect. 2.0
exposure Yes Page 2-2

Sect. 2.0
(f) Post-DBE exposure Yes nane 2-2

(g) Final inspection and **See
disassembly NO page 14A

(2) Was the same piece of equipment used throughout the test sequence
described in item (1) above (yes/no/NA)? Yea (Reference *See Page 14A ).

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? yea
(Reference See (3) below ).

JUSTIFICATION/COMMENTS Cl)References refer to AETC Test Report

17344-82N-C unless otherwise stated. (2)18441-83N. Section 5.1.B -

nave 5-2 and Section 2.0 of 17344-82N-C. Daee 2-2.

(3)Annendix E of 17344-82N-C and ADpendix F of Addendum-I to 17344

82N-D.

I PAGE8W.

TVA 19537 (OE-3-86) EQP105.41



BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 14A OF 60
R - R

BINDER TITLE STATIC O-RING COMPUTED 15,Ln DATE Sv71 it

TEMPERATURE SWITCHES CHECKED FEZ DATE ___

*During the accelerated aging. SOR replaced the "N6" switch housine

with a "TA" type (See 17344-82N. Section 7.2.3. Daze 7-42). The

epoxy lead wire seal. with cover gasket and silicone thread sealant

also were replaced: however, a supplemental thermal aging was

conducted to compensate. The remainder of the test sequence was

completed with the same device.

**Final disassembly and inspection of the test device was not

performed: however. a post-accident visual inspection was Performed.

I PAGE-/]-
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 15 OF 60
R _ _ _

BINDER TITLE STATIC O-RING COMPUTED _ __ DATE 6 _ _ __

TEMPERATURE SWITCHES CHECKED _ _ DATE -

H. AGINC

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference See Comments ).

JUSTIFICATION/COMMENTS Sections 7.2, page 7-6; 7.3, page 7-13:

7.5, page 7-16; 7.8.5, page 7-25; and 5.1.B 18441-83N, page 5-2.

(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 (1)Section 7.5, page

of 18441-83N.

aging program:

Yes/No/NA Reference
Sect. 7.2

Yes page 7-6
See (1)

Yes below
Sect. 7.8.5

Yes page 7-25
Sect. 7.3

Yes page 7-13

7-16 and Section 5.1.B

(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 No synergistic effects are known for the

material contained within this device in its specific configuration

(0-Ring). Any unknown synergistic effects will be compensated

for by the large margin in testing (Section 7.7, pages 7-17 and 18).

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference Section 7.2, page 7-6 ).

JUSTIFICATION/COMMENTS None

I PAGESJ--
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET J6- OF 6.0
R - R

BINDER TITLE STATIC O-RING COMPUTED B_ e DATE ___ __ __

TEMPERATURE SWITCHES CHECKED Cf DATE __

H. (4) Thermal 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 17344-82N-C, Appendix D, 18878-84N-2,

Section 3.0, and 18441-83N, Appendix E.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference See Comments ).

JUSTIFICATION/COMMETS Appendix F, Section 9.1, page 41.

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference Section 7.2.3, page 7-11 ).

Parameter Plant Maximum Normal Test Equivalent

Temperature (OF) *111.06 302 111
Time 40 Years 100 Hrs 1004.75 Years

JUSTIFICATION/COMMENTS *Plant maximum normal includes 1% of

40-year plant life at maximum abnormal temperature.

See TAB C for equivalent life calculation.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference Section 5.2, page 5-2 ).

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 See Comments ).

JUSTIFICATION/COMMENTS 17344-82N-C, Appendix D, 18878-84N-2,

Section 3.0, and 18441-83N, Appendix E. (See page 17 for

further discussion).

PAGLU-19
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WBNEQ-ITS-002 WBN 1 17 60
BINDER NO. PLANT UNIT(S) SHEET - OF -

STATIC O-RING R -_R -
BINDER TITLE COMPUTED _____ DATE C, - i ___ -_

TEMPERATURE SWITCHES CD
_____ ____ ____ ___CHECKED__ b i e ' DATE __ __ ______

H. (4) Thermal Aging, Section (f): (Continued)

Howevpr. the actual Arrhenius calculations are found in-Section

7 o 7-0 .- A 7-11 (-l on~4ii' thI f- i1nr-l4rin material in the

switches was thought to be nitrile rubber with an activation energy

of 1.04eV. Thus. an aging time of 277.7 hours was determined

(Section 7.2.1. page 7-9). Subsequent to the aging process, data

was provided to show that nitrile rubber was not present in the

switch. Thus, based on data in Appendix D. the actual weak-link

-material was a dacron polyester cloth with an activation energy of

1.18eV. Prior to irradiation. SOR replaced the N6 housing with a

TA housing which involved replacement of some previously aged

components (Section 7.2.3. Page 7-11). Therefore, a supplemental

thermal aging was done to retain the aged status of the test'unit.

The plant devices, however, do not have dacron polyester cloth.

Instead, they have grey silicone rubber (see TAB C. Section 22)

which has an activation energy of 1.59 eV (18878-84N-2. Section 3.0).

That then makes the weak-link material for the switch to be the

Emerson and Cummings 2651 Epoxy Potting Compound with an activa-

tion energy of 1.24 eV. The Arrhenius calculations for the suRple-

mental aging are found in 17344-82N-C. pages 7-11 and 7-13 and

calculate the qualified life for switches with the dacron Dol ester

-i-th. Th- --alifi-d life for the --ant devices is determined b-y-

calculations found in TAB C. Section 9.

PAGE,1-22
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WBNEQ-ITS-002 WBN 1 18 60
BINDER NO. PLANT UNIT(S) _SHEET - OF

STATIC O-RING R - R __

BINDER TITLE
TEMPERATURE SWITCHES

COMPUTED __ _ _ DATE _-_ _ ___-_£_ _

CHECKEDZ,-<. DATE c-/.5-<

H. (4) Thermal Aging: (Continued)

(g) If a regression line
parameters, are test
line (yes/no/NA)? NA

were used for determining accelerated aging
points or failure modes identified on the
(Reference NA ).

JUSTIFICATION/COMMENTS None

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? No (Reference Section 7.2.2. page 7-10 ).

JUSTIFICATION/COMMENTS Only contact resistance measurements

were taken durine thermal azine.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference Section 7.5. page 7-16 ).

JUSTIFICATION/COMMENTS See (1) page 19.

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? No (Reference
Section 7.7. page 7-17 and 18441-83N. Section 5.1.B ).

JUSTIFICATION/COMMENTS See (2) PaRe 19.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? No (Reference See Comments ).

JUSTIFICATION/COMMENTS See (2) page 19.

I P 9E c 2 FQP1 n541
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(1) From TAB B. Section H(5)(a): (Continued)

Radiation-withstand capabilitv of the switch Dart of the device is

proven in Section 7.5 of 17344-82N-C. where the device is exposed to

2.2xlO8rads and then successfully completes the seismic and LOCA

portions of the test. However, withstand capability of the arey

silicone rubber in the secondary diaphragm and of the temperature-

sensine bulb is proven in Addendum I of 17344-82N-D, where it is

irradiated to 3.3xlO rads.

(2) From TAB B. Sections H(5)(b)and H(5)(c): (Continued)

A generic level of irradiation was administered in both reports.

8
The 2.2x10 rads dose was generic for inside containment (see

Section 7.5 of 17344-82N-C) and the 3.3xl0 rads dose was generic

for outside containment tsee Section 5.5 of 17344-82N-D. Dage 5-6).

I PAGEQI-22
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) I SHEET 20 OF60Q
R_1 R

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/13/86 s-J __- IV- t,

TEMPERATURE SWITCHES CHECKED AWL/RNB DATE 6/13/86 dt _ _

H. AGING (Continued)

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

See Comments )

Plant normal ambient radiation
dose (rd)

Test exposure dose (rd)

7.5 x 10 rads(737'P.C.)

8 7
*2.2xlO radsl3.3xl10 rAds

6
Test exposure dose rate (rd/hr) *2.36x10 rads/hr

5
*2.2xlO-rads/hr

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

JUSTIFICATION/COMMENTS *Section
Addendiim T nf 171hLiL-R9N-f

*Cobalt-60 Gamma

7.5 of 17344-82N-C

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during
normal and abnormal oyeration addressed in the
qualification programy Yes (Reference:
Section 7.8.5. naze 7-25

JUSTIFICATION/COMMENTS None

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: Section 7.8.5. page 7-25

JUSTIFICATION/COMMENTS None

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abn;:>rmal
operation adressed in the qualification program
(Yes/No/NA)? Yes (Reference: Section 7.3. Rage 7-13 ).

JUSTIFICATION/COMMENTS None

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-23 RI
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) 1 SHEET 21 OF 60
RL. R_

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/03/864-&AA __

TEMPERATURE SWITCHES CHECKED AWL DATE 6/03/86 j Ik_

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:

Section 7.3. page 7-13

JUSTIFICATION/COMMENTS None

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes
(Reference: Section 7.2.3. Rages 7-11 and 7-13

Qualified life (Document in QMDS) 40 years

JUSTIFICATION/COMMENTS See note (1) on page 22.

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

|R1

JUSTIFICATION/COMMENTS The qualification program does not

define any replacement intervals for the switch or any of its

components. SOR. however, does require replacement of the

cover gasket whenever the cover is removed. (See TAB H -

SOR General Instructions 8215-475, Rev. 2. and TAB I -

SOR Dimensional Drawing 8215-602. Rev. 1.)

PAGE B-24 R1
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BINDER NO. WBNEQ-ITS-002 PLANT

BINDER TITLE STATIC 0-RING

TEMPERATURE SWITCHES

WBN UNIT(S) 1 SHEET 22 OF 60

i3 /) rnR -_ R ~
COMPUTED -_ DATE _ __3 _ t

CHECKED OWL DATE __ _

From TAB B. Section H(8):

(1) The service temperature of 160.F used in Section 7.2.3 is higher than e

maximum normal/abnormal temperatures seen by the switches in their varus

locations. The qualified life calculation is based on the worst case

'maximum normal-temperature" of 111.F and the '*maximum abnormal

temperature" of 117,F (see TAB C for calculation). Reference TAB B

Section (K) for maximum normal and abnormal temperatures, for

respective locations.

PAGE 13-25
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BINDER NO. WBNEQ-TS002 PLANT WEN UNIT(S) 1 SHEET 23 - 60
- R - R

BINDER TITLE STATIC 0-RING COMPUTED r6 a f, DATE __-____ 6

TEMPERATURE SWITCHES CHECKEDALS L'QklS DATE 4 13 ->-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)

Radiation
Material/Property/Function Threshold

(a) Viton E60C or Fluorel 2174

(b) Nomex Paper

(c) Silicone Rubber

(d) Ethylene Propylene Rubber
Emerson & Cummings 2651

(e) Epoxy Potting Compound
Belden No. 32418, Silicone

(f) Glass Braid Impregnated
Rodgers No. 640

(g) Glass Filled Phenolic

(h) Grey Silicone Rubber

Ci) Kapton Polyimide

JUSTIFICATION/CCOMMENTS

Not

Reference

Given

* Not Given

Not Given

Not Given

Not Given
Rubber

Not Given

Not Given

Not Given

Not Given

Activation
Energy

1.32eV

1.60 eV

1.59eV

1. 28eV

1.24eV

1.51 eV -

1.75eV

1.59eV

1.41 eV

Reference
See (1)
below
See (1)
below
See (1)
below
See (1)&(3)
below
See (1)
below
See (1)
below
See (1)
below
See (1)
below
See (1)
below

C1)The materials for the temperature switch were taken from the comparison

list in Addendum I of 17344-82N-D. Activation energies for all materials

except grey silicone rubber were taken from 17344-82N-C, Appendix D. The

activation energy for grey silicone rubber was taken from Section 3.0 of

18878-84N-2 (TAB D).

(2)Material function can be found in 18878-84N-2, Section 3.0 (TAB D).

C3)A literature search has determined that the only material subject to

synergistic effects is ethylene propylene rubber used in the O-Ring.

I PAGEB-2
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 23A OF 60
-__ __- -- - R _ R -

BINDER TITLE STATIC O-RING COMPUTED _6_ _ DATE &I -f Ž7 ___

TEMPERATURE SWITCHES CHECKED /' DATE _ __ _

I. MATERIALS ANALYSIS (Continued)

The onset of synergistic effects occurs at relatively high dose levels

compared to normal service conditions and therefore is not a

significant aging concern. Figure 2 of NUREG/CR-2157 shows a

relationship between dose rate and dose for an EPR material. Up to

about 10 to 20 Mrad there is an insignificant difference in observed

property degradation due to the dose rate effect, especially in view

of the normal variation in properties experienced by EPRs over this

same range. Low service doses should minimize the impact of potential

synergisms with respect to aging for this equipment.

PAG& 2
tQelUD.41TVA 19537 (OE-3-86)
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I BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 24 OF 60
1R _ _ R -

BINDER TITLE. STATIC O-RING

TEMPERATURE SWITCHES

COMPUTED _ ___ DATE 3 ___ __

CHECKED DT_ _ 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 See Page 25 ).

Identify Acceptance Criteria: See Page 25.

(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 vaze 25 ).

Identify baseline and functional testing: See page 25.

JUSTIFICATION/COMMENTS None -

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference Section 7.10.5. Daze 7-42 ).

JUSTIFICATION/COMMENTS None

To PAGE 0-:2
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 25 OF 60

R - R
BINDER TITLE STATIC 0-RING COMPUTED Pn L DATE SL2 i _ _

TEMPERATURE SWITCHES CHECKED god DATE 4l ____ ___

From TAB B. Sections J(1) and (2):
(Reference 17344-82N-C, Appendix F, Sections 7.0 and 16.0)

1. Dielectric Withstand Voltaze

Baseline Criteria: less than 2mA leakaze at 1240 VAC

rms applied for 1 minute

Post-LOCA Criteria: Same

2. Insulation Resistance

Baseline Criteria: Greater than 100 M at 500 VDC applied for 1 minute

Post-LOCA Criteria: Greater than or equal to 1 M at 500 VDC applied

for 1 minute

3. Contact Resistance

,AAn M 1- ax 4.1l, I4 1 -mn

Post-LOCA Criteria: Same

4. Overpressure Test

Baseline Ctiteria: No Pressure loss at 200 psiz

Post-LOCA Criteria: Same

5. Operability

Baseline Criteria: Must operate within the adjustable range

Post-LOCA Criteria: Must actuate on increasing and decreasing

pressure at rated voltate and current. Setpoint

repeatability was not required due to the

temperature-influenced shift on the setpoint.

I PAGE3-li
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) L SHEET 26 OF 60
R1j R__

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/24/86 4 ___

TEMPERATURE SWITCHES CHECKED AWL DATE 6/24/86 A@/__

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:

See below

JUSTIFICATION/COMMENTS Only the applied load during DBE was

identified - 120 VAC at 5A (Section 7.10.5. page 7.42).

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

(a) Parameter Plant Normal Conditions Reference

Voltage 120 VAC (1)

Load NA

Frequency 60 a 0.6 Hz (1)

Accuracy NA

Other(s)

NA
Rl

JUSTIFICATION/COMMENTS ( Variati n

and freauencv are ac unimted for in the

voltage. load.

deRion nrcessl

and will not varv from the corntiniiuoui oneratina

characteristirc oitlineid in sectinn RA31 of Watt-s BRr

Final gafetv AnalvaiA Report

PAGE B-30 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 27 OFj6Q
R 1-- R.

BINDER TITLE STATIC-0-RING COMPUTED BDM DATE 6/13/86 4,'--
____, . _ -. - . --- - - - lZ-.r >0

TEMPERATURE SWITCHES CHECKED AWL/RNB DATE 6113/86 ' __

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

(b) Parameter Specific Accident Conditions Reference JR1

Voltage

Load

Frequency

** Accuracy

Other(s)

120 ± 2.4 VAC

NA

60 ± 0.6 Hz
21TA-B125-JJTTx6 * ±8.19OF
201TA-B125-JJTTx7 t 8.00F

(1) IR1

(1) IR1
TAB C, B45860317236
TAB C. B45860530219

NA

(1)
JUSTIFICATION/COMMENTS Variations in voltage. load, and
frequency are accounted for in the design process and will not
vary from the continuous operating characteristics outlined in
section 8.3.1 of Watts Bar Final Safety Analysis Report'(FSAR)IR1

Demonstrated Conditions

Voltage

Load

Frequency

** Accuracy

120 VAC

5A

NA

201TA-B125-JJTTx6 *
201TA-B123-JJTTx7 t 7.07'F

Reference IR1

Sect. 7.10.5
page 7-42
Sect. 7.10.5
page 7-42

* TAB C
TAB C,
B43 851121 915

Other(s)

JUSTIFICATION /COMMENTS

* See Open Item No. 2.

** The demonstrated accuracy and the set-point evaluation calcu-
lations for components under SCR 8603 are outstanding (See
Open Item No. 1).

PAGE B-31 R1
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) SHEET 28 OF60.

( BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/03/86 e- _

TEMPERATURE SWITCHES CHECKED AWL/RNB DATE 6/03/86 ,2t&'

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-85. -86 (692' Rm A29) JR1

(1) Normal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

(2) Abnormal Max

1l (a) Temperature (0F)

ATM(-) (b) Pressure (psig)

63 (c) Humidity (%)
6

1.7x10 gamma(d) Radiation (rd)

None

117

ATM(-)

70

NA |R1

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for up to 8 hours

per excursion and will occur less than 1% of plant life.

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

(a) Temperature (°F) 219 Accident type AB

(b) Pressure (psig) 0.20 Accident type AB

(c} Humidity (%) 100 Accident type AB

Less4than
(d) Radiation (rd) 1xIO gamma.. Accident type L

(e) Spray Type NA Accident type NA

|R1

R1

PAGE B-32 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 29 OF 60
R E R

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/20/86-wct.

TEMPERATURE SWITCHES CHECKED AWL DATE 8/25/86
47114?

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

decrease linearly to the normal maximum values at the end of

- 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)? No .(Reference: See
Environmental Data Drawing 47E235-85

(7) Subject to submergence (Yes/No/NA)? No (Reference: See |Rl
pages B-51 and B-52

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)? No*
(Reference: Environmental Data Drawing 47E235-85

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

* Location is outside the reactor building. therefore. no

beta contribution.

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

Rl

|R1

RIMS No.

See TAB B. Section A JRISee TAB By Section A

PAGE B-33 R1
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) 1 SHEET 30 OF 60
R l 1 R~-

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/03/86-t-e- _

TEMPERATURE SWITCHES CHECKED AWL . DATE 6/03/86 /'_A _

A/>W's

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-85. -86 (692' Rm A30) JR1

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

(2) Abnormal Max

III (a) Temperature (0F)

ATM(-) () Pressure (psig)

63 (c) Humidity (o)

2O.x10gamma(d) Radiation (rd)

None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for up to 8 hours

per excursion and will occur less than 1% of plant life.

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

(a) Temperature (IF) 219 Accident type AB

Cb) Pressure (psig) 0.20 Accident type AB

(c) Humidity (%) 100 Accident type AB

Less4than
Cd) Radiation (rd) lx10 gamm Accident type L

(e) Spray Types NA Accident type NA

|R1

Rl

PAGE B-34 RI
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) I SHEET 31 OFQ60
R I R

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/19/864-/ _

TEMPERATURE SWITCHES CHECKED AWL DATE 8/26/86 4ADA
Fla,, K

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

decrease linearly to the normal maximum value at the end of

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)? No (Reference: See Rl
Environmental Data Drawing 37E235-85 )

(7) Subject to submergence (Yes/No/NA)? No
pages B-51 and B-52

(Reference: See |Rl

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)? No*
(Reference: Environmental Data Drawing 47E235-85

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

* Location is outside the reactor building. therefore. no

beta contribution.

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

See TAB B. Section A See TAB B. Section A

PAGE B-35 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 32 OF 60
RL... R___

BINDER TITLE STATIC-0-RING COMPUTED BDM DATE 6l05L86 £,)cL. -

TEMPERATURE SWITCHES CHECKED AWL DATE 6/05/86 Ah_'

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-46. -47 (737' Rm AOI) IR1

(1) Normal Max

(a) Temperature (°F)

(b) Pressure (psig)

(c) Humidity (M)

(d) Radiation (rd)

(3) Process Interfaces:

(2) Abnormal Max

104 (a) Temperature (OF)

ATM(-) (b) Pressure (psig)

80 (c) Humidity (%)

3
.LQxlO gamma(d) Radiation (rd)

Nonel

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for up to 8 hours

per excursion and will occur less than 1% of plant life.

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

(a) Temperature (0F) 128 Accident type RH

(b) Pressure (psig) 0.03 Accident type AF/AB

(c) Humidity (%) 100 Accident type RH/CV/AB/AF

Less4than
(d) Radiation (rd) Jx1O gamma Accident type LOCA/HELB

(e) Spray Type NA Accident type NA

|R1

PLUSEQ/ 139.45
PAGE B-36 R1
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NA |R1
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) 1 SHEET 33 OF 60
R 1 R

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/19/864 ___

V-y-q7 y

TEFMPERATURE SWTTrCTHE CHECKED AWL DATE 8/26/86i k-)
a/pi

REQUIRED OPERATING ENVIRONMENT (Continued)

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

decrease linearly to the normal maximum values at the end of

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)? No (Reference: See
Environmental Data Drawing 47E235-46

(7) Subject to submergence (Yes/No/NA)? No
onaies R-51 and B-529

(Reference: See ) RI

���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)? No*
(Reference: Environmental Data Drawing 47E235-46

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

it-Location is outside the reactor building. therefore no

beta contribution.

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

Rl

IRl

RIMS No.

See TAB B. Section A See TAB B. Section A

PAGE B-37 RI
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) I SHEET 34 OF6Q0
R I R 2

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/05/86 WCG tJA-
04/04/89 f-*8TS

TEMPERATURE SWITCHES CHECKEDAWL. DATE 6/05/86 KBN 14
04/28/89-//7vT

*K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-48. -49 (737' Rm A05)

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (7.)

(d) Radiation (rd)

(3) Process Interfaces:

(2) Abnormal Max

104 (a) Temperature (OF)

ATM(-) (b) Pressure (psig)

80 (c) Humidity (%)

5
8.8xlO gamma(d) Radiation (rd)

None

110

ATM(-)

90

NA 1R1

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for up to 8 hours

per excursion and will occur less than 1% of plant life.

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

(a) Temperature (OF) 195 Accident type RHLA

(b) Pressure (psig) 0.03 Accident type RH/A

(c) Humidity (%) 100 Accident type RH/CV/AB/AF

5
(d) Radiation (rd) 6.21 x 10 Accident type LOCA/HELB 1R2

(e) Spray Type NA Accident type NA

*Worst case value for
WBNTSR-014.

this area obtained from Calculation

PAGE B-38 R2
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) 1 SHEET 35 OF6Q0
R 1.. R

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/19/86.we-f _e

YV so"

:�1 CHECKED AWL . DATE 8/26/86 __-

19*4/Zi/d

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

decrease linearly to the normal maximum at the end of 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: See Rl
Environmental Data Drawing 47E235-48. note 47 )

(7) Subject to submergence (Yes/No/NA)? No (Reference: See |Rl
pages B-51 and B-52

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)? No*
(Reference: Environmental Data Drawing 47E235-48 )

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

* Location is outside the reactor building. therefore no

beta contribution.

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

Rl

|R1

RIMS No.

See TAB B. Section A See TAB B. Section A

PAGE B-39 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET _6OF 60
R 1 R 2

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/03/86 WCG -N"

04/04/89
TEMPERATURE SWITCHES CHECKED-AWL. DATE 6/03/86 KBN ALL

04/28/89 V/V/1

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-56. -57 (713' Rm A06)

(1) Normal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

(2) Abnormal Max

104 (a) Temperature (°F)

AIM(-) (b) Pressure (psig)

80 (c) Humidity (%)

Z.ZxljOgamma(d) Radiation (rd)

Nnen

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for up to 8 hours

per excursion and will occur less than 1% of plant life.

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

(a) Temperature (*F) 199* Accident type RH - JR2

(b) Pressure (psig) 0.03 Accident type AB

(c) Humidity (%0) 100 Accident type RH/CV/AB/AF

(d) Radiation (rd) 2 x 10 Accident type LOCA/HELB

(e) Spray Type NA Accident type NA

*Value obtained from DCA-P02351-17-0 |R2

PAGE B-40 R2
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 37 OFA60
R 1 R_

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/19/86 HASP

TEMPERATURE SWITCHES CHECKED AWL DATE 8/26/860* A

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

decrease linearly to the normal maximum valuieq at the end of

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: See
Environmental Data Drawing 47E235-56. note 47

Rl

(7) Subject to submergence (Yes/No/NA)? No (Reference: See JRl
pages B-51 and B-52 )-|

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)? No*
(Reference: Environmental Data Drawing 47E235-56

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

* T 'X4-4..., 4u s L cu r LuL Du.LLU.LX1 LIU nu

beta contribution.

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

ZY2% RIMS NO.

See TAB B. Section A

Rl

IR1

IR I
See TAB B. Section A

PAGE B-41 RI
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 38 OF 60
R 1 R 2

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/03/86 WCG t'b2
04/04/89 a3 -

TEMPERATURE SWITCHES CHECKEDAWIL DATE 6/03/86 KBN
04/28/89 %/2/

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-60. -59 (692' Rm A08)

(1) Normal Max

- -(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

(2) Abnormal Max

104 (a)W Temperature (OF)

ATM(-) (b) Pressure (psig)

80 (c) Humidity (%)

6
7.5x1O gamma(d) Radiaiion (rd)

None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for up to 8 hours

ioer excursion and will occur less than l.o of plant life.

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

(a) Temperature (*F) 210* Accident type RH JR2

(b) Pressure (psig) 0.03 Accident type RH/AB

(c) Humidity (%) 100 Accident type RH/CV/AB/AF

(d) Radiation (rd) 5xlQ gamma Accident type LOCA/HELB

(e) Spray Type NA Accident type NA

*Value obtained from DCA-P02351-17-0 |R2

PAGE B-42 R2
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) 1 SHEET 39 OF 60
R 1 R_

BINDER TITLE STATIC-0-RING COMPUTED BDM DATE 8/19/86 4-S-J __

TEMPERATURE SWITCHES CHECKED AWL DATE 8/25/86 ____

'lkJ

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

decrease linearly to the normal maximum values at the end of

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: See Rl
Environmental Data Drawing 47E235-60. note 47 ).

(7) Subject to submergence (Yes/No/NA)?. No (Reference: See JRl
pages B-51 and B-52

Identify initiation time and duration of submergence: NA

* See Open Item No. I for I-TS-30-201A and -202A

(8) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? No*
(Reference: Environmental Data Drawing 47E235-60 )

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

* Location is outside the reactor building. therefore no

beta contribution.

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

RIMS No.

See TAB B. Section A - See TAB B. Section A

PAGE B-43 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 40 OF 60
R I R 2

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/03/86 WCG 4-'e7
04/12/89 7-Z6-?

TEMPERATURE SWITCHES CHECKED AWL DATE.6/03/86 KBN
04/28/89

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-48 (737' Rm A09)

(1) Normal Max

(a) Temperature (*F)

(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 C%)

8.8x10 gamma(d) Radiation (rd)

Nnne

110

ATM(-)

90

NA - R1

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for up to 8 hours

per excursion and will occur less than 1% of plant life.

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

(a) Temperature (OF) 110. Accident type L

(b) Pressure (psig) NA Accident type L

(c) Humidity (%) NA Accident type L

(d) Radiation (rd) 1.18 x 10 * Accident type LOCA/HELB 1R2

(e) Spray Type NA Accident type NA

*Value obtained from Calculation WBNTSR-014. |R2

PAGE B-44 R2
PLUSEQ/139.56



BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) 1 SHEET 41 OF 60
R I R_

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/19/86 se -

_TEMPERATURE SWITCHES CHECKED AWL DATE 8I231864fi _

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

decrease linearly to the normal maximum values at the end

of 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: See
Environmental Data Drawing 47E235-48. note 47

(7) Subject to submergence (Yes/No/NA)? No (Reference: See
pages B-51 and B-52 and Open Item No. 3

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)? No*
(Reference: Environmental Data Drawing 47E235-48

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

Itocation is outside of the reactor building. therefnre no

beta contribution.

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

Rl

|R

See TAB B. Section A See TAB B. Section A

PAGE B-45 R1
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) 1 SHEET 42 OF-60
Ri _ R _

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/l2/86-w ___

TEMPERATURE SWITCHES CHECKED-AWL DATE 8/16/86J~tL __

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-78 (757' Rm A16) |R1

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (Z)

(d) Radiation (rd)

(3) Process Interfaces:

(2) Abnormal Max

104 (a) Temperature (0F)

ATM (b) Pressure (psig)

80 (c) Humidity (%)

1.8xlO gamma(d) Radiation (rd)

None
None

110

ATM

90

NA |R1

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for up to 8 hours

per excursion and will occur less than 1% of plant life.

(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+*(d) Radiation (rd) 1.8x1gamma Accident type LOCA/HELB IR1

(e) Spray Type NA Accident type NA

Additional References

|R1

|R1* LOCA Doses EGTS Rm. WBNNAL3-031

PAGE B-46 RI
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 43 OF60
RB E T R

BINDER TITLE STATIC-0-RING COMPUTED BDM DATE 8/01186 v an-
4S<^sb-

TEMPERATURE SWITCHES CHECKED AWL DATE 8/25/86 ____
4/.t

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

decrease linearly to the normal maximum values at the end

of 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)? No (Reference: See
Environmental Data Drawing 47E235-78 )

(7) Subject to submergence (Yes/No/NA)? No
Dazes B-51 and B-52 and Open Item No. 1

(Reference:

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)? No
(Reference: Environmental Data Drawing 47E235-78

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

Location is outside the reactor buildino. therefore no beta

contribution.

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

See TAB B. Section A See.TAB B. Section A

PAGE B-47 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 44 OF-6-0
R...L. R___

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/03/86,'&' A

TEMPERATURE SWITCHES CHECKED AWL DATE 6 /04/8 6~~ __

i Z6>r^

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-59. -61. (713' A28)

(1) Normal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: -

(2)

104

Atm(-)

-80 -
7.5xlO

gamma

Nonen

Abnormal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

110

Atm(-)

90

NA |R1

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for up to 8 hours

per excursion and will occur less than 1% of plant life.

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

(a) Temperature (°F) 210 Accident type RH

(b) Pressure (psig) 0.03 Accident type RH

(c) Humidity (%) 100 Accident type RH/CV

(d) Radiation (rd) 5XO Qgamma Accident type LOCA RI

(e) Spray Type NA Accident type NA

Rl

PAGE B-48 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 45 OF60
R 1- R-

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/03/86..cA ______

TEMPERATURE SWITCHES CHECKED AWL DATE 8/16/86 Adz

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

decrease linearly to the normal maximum values at the end

of 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:

See Environmental Data drawing 47E235-61. niote 47 ).IR1

(7) Subject to submergence (Yes/No/NA)? No* (Reference:
See Rages B-51 and B-52 and Environmental Data Drawing
47E235-61. Table 1.

Identify initiation time and duration of submergence: NA

*See Open Item No. 1 for system 74 switches jRl

(48) Is the equipment subject to a beta radiation contribution to
the total accident dose (Yes/No/NA)? No*
(Reference: Drawing 47E235-61

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

*Equipment located outside the reactor building. therefore

no beta contribution.

(9) Special environmental calculations (temp., rad., etc.) |R1

Tvpe RIMS No.

See TAB B. Section A See TAB B. Section A IRI

PAGE B-49 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 46 OF 60
R -_ R ~

BINDER TITLE STATIC O-RING COMPUTED Ado DATE _ _ __ __

TEMPERATURE SWITCHES CHECKED ANA DATE _

K.(6) GENERAL:

I Justification for Eliminating Consideration of Moisture Intrusion
into SOR Temperature Switches

In 17344-82N-C. where moisture intrusion through the seal was noted

the LOCA test conditions included 100% relative humidity. a 120 nSiv

atmosphere, and-a-6200--pm Boron sp~ray. During an accident. the

eauipment would be exAwosed to 100% hnmiditv at lesq than n01 nai- I - v- - -- -- i- , ----- ---

(no caustic spray): therefore. there would be no driving force for

moisture intrusion.

Also. the LOCA/HELB test of 18577-83N was run with the same model

caustic sDrav and only a 48 nsiz atmosphere and moisture intrusion

was not observed. (Insulation resistance at Dost-RELB test was in

excess of 1 Giza. ohm. SOR provides a conduit seal on these switches:

therefore, based on the above, moisture intrusion need not be

considered.

I PAGE -50
VA157..--6)EPO .4
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 47 OF 60
R 1 R.-

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 8/20/86 4,__

TEMPERATURE SWITCHES CHECKED AWL DATE 8/25/86

K.(7) GENERAL SUBMERGENCE EVALUATION

Component
(TAB A)

-TS-1 2-94A
0-TS-12-94B
0-TS-12-97A
0-TS-12-97B
0-TS-30-197A
0-TS-30-192B
0-TS-30-193A
0-TS-30-193B
1-TS-30-194A
1-TS-30-194B
I-TS-30-195A
1-TS-30-195B
1-TS-30-196A
1-TS-30-196B
1-TS-30-197A
1-TS-30-197B
1-TS-30-201A
1-TS-30-201B
1-TS-30-202A
1-TS-30-202A
2-TS-30-194A
2-TS-30-194B
2-TS-30-195A
2-TS-30-195B
2-TS-30-200A
2-TS-30-207A
2-TS-74-43
1-TS-74-44
L-TS-74-45
1-TS-74-46

Actual
Elevation
(TAB F)

708'
708'-O"
705'-7 1/2"
704'-6 1/2"
741'-6"
741'6"
741'5 1/2"
742'-1"
739'-11"
739'-0"
740'-3"
740'-4"
715'-5 1/2"
714'-10"
714'-2 1/2"
714'-2 1/2"

*

696'-3 1/2"

.696'-3 1/4"
746'-1"
739'-8"
743'-0"
739'-7 1/2"
760'-11"
758'-9 1/2"

*

*

*

*

Floor Elevation/
Rndm/Required Accident

(TAB-A)

692'/A29/AB
692'/A29/AB
692'/A30/AB
692'/A30/AB
737'/A01/L,RH,CV,AF,AB
737'/A01/L,RH,CV,AF,AB
737'/A01/L,RH,CV,AF,AB
.737'/AO1/L,RH,CV,AF,AB
737'/A05/L,RH,CV,AF,AB
737'/A05/L,RH,CV,AF,AB
737'/A05/L,RH,CV,AF,AB
737'/A05/L,RH,CV,AF,AB
713'/A06/LRH,CV,AF,AB
713'/A06/L,RH,CV;AF,AB
713'/A06/L,RH,CV,AF,AB
713'/A06/L,RH,CV,AF,AB
692'/A08/L,RH,CV,AF,AB
692'/A08/L,RH,CV,AF,AB
692'/A08/L,RH,CV4AF,AB
692'/A08/L,RH,CV,AF,AB
737'/A09/L
737'/AO9/L
737'/A09/L
737'/A09/L
737'/A16/L
737'/A16/L
713'/A28/RH,CV
713'/A28/RH,CV
713'/A28/RH,CV
713'/A28/RH,CV

Worst Case
Accident/Flood

Level(Environmental R1
Data Drawings)

692'-2"
*692'-2"
692'-2"
692'-2"
NA
NA
NA
NA
NA
NA
NA
NA
713'1"
713'1"
713'1"
713'1"
692'2"
692'2"
692'2"
692'2"
NA
NA
NA
NA
NA
NA
713'-3"
713'-3"
713'-3"
713'-3"

*See Open Item No. 1

PAGE B-51 R1
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 48 OF 60

BINDER TITLE STATIC 0-RING COMPUTED 5 M'1 DATE R -_ - R

TEMPERATURE SWITCHES CHECKED '19- DATE it

K.(7) GENERAL:

All temperature switches are located greater than 1.0' above respect-

The flood levels do not exceed 3" above floor
*- - - -- -- - -- -- -b------ - -- - - - -- - - -- -

elevations: therefore~ the temperature switches are not subject to

submergence.

PAGE& -2

ive floor elevations.l
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) 1 SHEET A9LOF. 60
RL1 R 2

BINDER TITLE STATIC-O-RING COMPUTED BDM DATE 6/13/86 WCG M'i,-
04/04/89 q426-aq

TEMPERATURE SWITCHES CHECKED AWL/RNB DATE 6/13/86 O4/ /8 g7
04/28/89 7717

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

Comparison of worst-case.maximum

Parameter Specified

Operating Time 100

Temperature (OF) 219

Pressure (psig) Atm

Relative Humidity (X) 100

Chemical Spray*
1.25x10

Radiation (rd)** gamma

Submergence NA

parameters:

Demonstrated

30(1)

430-

120 psi&

.100

NA
3.3x10
gamma

NA

Reference
Fig 14,
page 7-41
Fig 14,
page 7-41
Fig 14,
page 7-41
Sect. 7.10.3
page 7-36

NA

See Rage 20(1) jR2

NA

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

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

|R2

(2) Comparison of worst-case profiles and margin

Test Profile
Envelopes Specified

assessment:

Parameter(Yes/No/NA) Reference
Fig 14

Temperature Yes page 7-41
Fig 14

Pressure Yes agRe 7-41
Sect. 7.10.3

Relative Humidity Yes page 7-36

Chemical Spray NA NA

Submergence NA NA

JUSTIFICATION/COMMENTS (1) The 30-day DBE simulation

translates into more than the-100 days required operating

time. See post-DBE life calculation in TAB C.

PAGE B-53 R2
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BINDER NO. WBNEO-ITS-002 PLANT WBN UNIT(S) 1 SHEET 50 OF 60
R 1. R

BINDER TITLE STATIC-0-RING COMPUTED BDM DATE 8/09/864s& ___

TEMPERATURE SWITCHES CHECKED AWL DATE 8/16/86 _

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

Temperature: +15 degrees F >15.F Yes

Pressure: +10% but no more than 10 psig +120 Psig Yes

Radiation: +10% of accident dose >> 10% Yes

Time: +10% (or 1 hour + operating time See (1)
per NUREG-0588) + 376% below

See page
Voltage: ±10% of rated value 51 (2). Yes

Frequency: t5% of rated value NA . NA

Environmental Transient: the initial 2
transient and the peak temperature Transients Yes
applied twice

Vibration: +10% added to acceleration NA NA

JUSTIFICATION/COMMENTS (1) Yes: this figure reflects the

margin between the equivalent 2ost-DBE life calculated in

TAB C. page 3. and athe required post-DBE life.

PAGE B-54 RI
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 51 OF 60
R -_ R ~

BINDER TITLE. STATIC O-RING COMPUTED 9 DATE 9- sac __-

TEMPERATURE SWITCHES CHECKED ___R_ DATE ______ __

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

From TAB B. Section L(3):

(2)Per 17344-82N-C. Appendix F. page 22 and Section 7.1.1. page 7-1.

the switch has been tested with the application of a hieher than rated

voltage (1240 VAC rms for 1 minute) to demonstrate that the switch can

operate safely at rated voltage and withstand momentary surges due to

switching. A large margin is also Provided by plant application since

the plant circuit is 120 VAC (Vital Instr. Power Calculation. reference

TAB E). and the maximum rated value of the switch is 250 VAC (reference

TAB I). During DBE testing 120 VAC @ 5amps was applied (sect. 7.10.5.

page 7-42) which falls within - 10% of normal plant voltage.

I PAGE Z-55
EQP10U.41TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 52 OF 60

BIDESR-RING C T - R -BINDER TITLE STATIC 0-RN COMPUTED & L DATE L&-'-f -- ____ __

TEMPERATURE SWITCHES
CHECKED ___ DATE _

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)? Yes (Reference See
pages 55 and 56 ).

JUSTIFICATION/COMMENTS

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes (Reference See
pages 55 and 56 ).

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 Section 8.3 and Table 5, and
post-DBE calculation in TAB C ).

JUSTIFI CATION / COMMENTS

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

JUSTIFICATION/COMMENTS See Section 7.11, page 7-42 and Section

8.3, page 8-2 and pages 53 and 54 for justification.

PAGF -,50
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 53 OF 60
R -_ R _

BINDER TITLE STATIC O-RING COMPUTED U IŽ- DATE G-'J _ - _ _

TEMPERATURE SWITCHES CHECKED DATE _-'__

M. OPERABILITY TEST RESULTS

Test Anomalies

Due to functional anomalies noted for other test units being simultane-

ously tested with the SOR test unit, Magnetrol decided to interrupt the

LOCA/MSLB simulation test to investigate. The specified test chamber

step-down to 2590F/20 psig was continued to room ambient. Test restart

was initiated after a 25.5 hour downtime. Calrod-induced heating, in

lieu of additional steam injection, was utilized to retain the 259°F/20

psig plateau. A 25.5 hour period was added to the end of the test.

The SOR test unit was operated without anomaly both immediately prior

to the test chamber cooldown and immediately subsequent to re-achieving

the 2590F/20 psig plateau.

2. Visual inspection of the test unit after post-LOCA/MSLB simulation

testina revealed that the switch lead wires. external to the sealed

electrical port, were brittle and cracked. This, however, did not

affect the function of the unit as shown by the results of functional

tests run during the simulation in Table 5, page 7-43; therefore, this

anomaly is not significant.

The insulation resistance of the test unit decreased significantly (see

Table 5, page 7-43) due to moisture/condensate penetration of the

switch housing. Despite this, the test unit did function; therefore,

this anomaly is not significant.

PAGERL51
,4 .k U .. .4i
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) SHEET 54 OF 60

R - R
BINDER TITLE STATIC 0-RING COMPUTED 13 DATE TŽI _

TEMPERATURE SWITCHES CHECKED DATE ____ ___

Test Anomalies (Continued)

4. As shown in Table 5, page 7-43, the test unit failed the post-LOCA

functional tests. The test unit, however, did operate through the test

which meets the requirements specified in the Category and Operating

Times for these temperature switches. This anomaly, therefore, is not

significant (reference sections 7.11 and 8.3).

I - PAGE rq
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 55 OF 60
R -_ R ~

BINDER TITLE STATIC O-RING COMPUTED 8 ______ DATE h,-'t - --

TEMPERATURE SWITCHES CHECKED jW - DATEVIOLK--

From TAB B, Section M(2) and M(3):

The switch in 17344-82N-C was exposed to a simulated LOCA/MSLB. In the

test setup, however, the switch housing was not vented. As a result, the

high temperatures in the simulation caused a pressure buildup within the

sealed housing and therefore a shift in the setpoint of the switch.

This effect was noted in Table 5, page 7-43 of 17344-82N-C. In order to

demonstrate the ability of the Model 12TA-B4 switch to Perform its

intended function, a second switch was tested in a simulated design basis

accident (reference 18577-83N, TAB D). This second switch, SIN 82-6-

1267R, was built using various previously aged parts from switches in

test reports 17344-82N-C, 17344-82N-D and Addendum I of 17344-82N-D

(reference SOR letter TAB E, page 8). This was necessary to place the

tested unit in an end-of-life condition. The resulting test unit was a

model 12TA-B4 switch with identical materials as were in the switch

tested in 17344-82N-C. All materials were in an end-of-life condition

at least equal to those in 17344-82N-C before the simulated LOCA test.

As shown in Figure 2, page 4-4 of 18577-83N, the second switch was vented

to the atmosphere during the simulation. Table 1, page 4-7 of the same

report shows the results of baseline and functional tests performed

during the simulation. The setpoints for the switch ranged from 2.85

psig to 3.20 psig increasing and from 2.75 psig to 2.98 psig decreasing.

PAGESj
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BINDER NO. WENEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 56 OF 60
R 4 R

BINDER TITLE STATIC 0-RING COMPUTED BDM DATE 4-Y S . -
DER TITLEXSTH 7-CEK -DE

TEMPE11ATUBE SWITCHES CHECKED A WL DATE -; - t-P /1 --
71,1o01%

From TAB B. Section M(2) and M(3):

The tested unitsuccessfullv Derformed its intended safetv fincnti4n

Since the temperature switch is a Pressure switch with a temperature--

-------------------------------- bl atta Ca tP lheI UrSCAnP n t f t= t-

switch can verform its intended safet7 function is also evidence that

the temoerature switch will Perform its intended safet- function.

For +4le j4 ; ;-, r v, f° r4C roe) &4 .a1oc,-e

.;C 5A So s-; 4c4e: see f C, o3
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BINDER NO. WBEIEQ-ITS-002 PLANT- WBN UNIT(S) 1 SHEET 57 OF 60
R - R -_

BINDER TITLE STATIC O-RING

TEMPERATURE SWITCHES

COMPUTED V]Y DATE L3L1) 2_ -_,

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 See TAB G.

PAGERLSI

TVA 19537 (OE-3-86) EQP105.41



-BINDER-NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) I SHEET 58 OF 60
R I- R .

BINDER TITLE: STATIC 0-RING COMPUTED (,L DATE -,__ L. __ ___

TEMPERATURE SWITCHES CHECKED ad 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

Yes

NA

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

I PAGE- 2
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) 1 SHEET 59 OF 60
R R

BINDER TITLE STATIC 0-RING COMPUTED Z DATE---___ __

TEMPERATURE SWITCHES CHECKED rev DATE4

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

NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes.

Yes

NA

NA

NA

NA

Yes

Yes

NA

Yes

Yes

PAGEi-63
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BINDER NO. WBNEQ-ITS-002 PLANT WBN UNIT(S) I SHEET 60 OF 60
R -_ R _

BINDER TITLE STATIC O-RING COMPUTED _ _ DATE _-_ _6 - _

TEMPERATURE SWITCHES CHECKED I 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 ODen Items Dazes 1 and 2

Yes/No/NA

Yes

Yes

*

Yes

No

NA

Yes

Yes

Yes

PAGEJ-j4
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PRINT DATEs 11/07/90

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

BINDER NO. * WBNEQ-IZS -001
MANUFACTURER * NAMCO
PAGE 1 OF 21

EQIS NUMBER UNIT DEVICE ID NO.,
UESCRLIPlull MpDtL NuME

LOCATION--------
AZMITH_ ELEV(I) RBRAD CAT
BER CONTRACT (2)

SAFETY FUNCTION

NDN-1-ZS -001-0005A -A 1-ZS -001-0005A -A
SOG MS HDR PHR RELIEF CNTL VALVE POS SW EA180-11302

WBN-1-ZS -001-0005 -A 1-ZS -001-0005B -A
SG1 MS HDR PWR RELIEF CNTL VALVE POS SW EA180-11302

NBN-1-ZS -001-0012A -B 1-ZS -001-0012A -B
SG2 MS HDR PRESS RELIEF CNTL VLV POS SW EA180-12302

WBN-1-ZS i-001-0012B -B 1-ZS -001-0012B -B
SG2 MS HDR PRESS RELIEF CNTL VLV POS SW EA180-11302

kiBN-1-ZS -001-0023A -A 1-ZS -001-0023A -A
SG3 MS HDR PRESS RELIEF CNTL VLV POS SW EA180-12302

729'

729'

729'

7293

729'

A01

A01

A02

A20

A02

A 100D
A 100D

A 100l
A 100D

A 100D
A 100D

A 100D
A 100D

A 100D
A 100D

FW/V MUST PROVIDE PORV POSITION
MS/V INDICATION POSITION INDICATION

IS A PAM BI VARIABLE AND MUST
BE MONITORED FOR THE DURATION
OF EACH EVENT.

FW/V MUST PROVIDE PORV POSITION
MS/V INDICATION POSITION INDICATION

IS A PAM BI VARIABLE AND MUST
BE MONITORED FOR THE DURATION
OF EACH EVENT.

FW/V MUST PROVIDE PORV POSITION
MS/V INDICATION POSITION INDICATION

IS A PAM B1 VARIABLE AND MUST
BE MONITORED FOR THE DURATION
OF EACH EVENT.

FW/V MUST PROVIDE PORV POSITION
MS/V INDICATION POSITION INDICATION

IS A PAM DB VARIABLE AND MUST
BE MONITORED FOR THE DURATION
OF EACH EVENT.

FW/V MUST PROVIDE PORV POSITION
MS/V INDICATION POSITION INDICATION

IS A PAM B1 VARIABLE AND MUST
BE MONITORED FOR THE DURATION
OF EACH EVENT.

R_ R-

P�GEJLZL�t
PREPARER/DATE /Awe - 5 ,OAJ qhZ/B.'

CHECKED/DATE l A/j Be// 9914&1,



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 2 OF

UNIT DEVICE ID
UELdKir"I 1UN

-------- LOCATION--------
N. AZMITI M CAT
MODEL NUMBER " ' 1T (2)

OPEg TIME EVENT SAFETY FUNCTION

WBN-I-ZS -001-0023B -A 1-ZS -001-0023B -A
SOS MS HDR PRESS RELIEF CNTL VLV PoS SW EA180-11302

MBN-1-ZS -001-0030A -B 1-ZS -001-0030A -D
SG4 MS HDR PRESS RELIEF CNTL VLV POS SW EA180-11302

MBN-1-ZS -001-0030B -B I-ZS -001-003GB -B
SG4 MS HDR PRESS RELIEF CNTL VLV POS SW EA18O-11302

WBN-1-ZS -030-0002A -A 1-FCV -030-0002/ZSI -A
PURGE AIR SUP FAN A ISLN VALVE POS SW EA180-11302

WBN-1-ZS -030-00021 -A 1-FCV -030-0002/ZS2 -A
PURGE AIR SUP FAN A ISLN VALVE POS SW EA180-12302

729'

729'

729'

737'

737'

A02

A01

A01

A05

A05

A 100D
A 100D

A 100D
A 100A

A 100D
A 100D

A/B 5MN/1OOD

A/B 5MN/100D

FM/V MUST PROVIDE PORV POSITION
MS/V INDICATION POSITION INDICATION

IS A PAM B1 VERIABLE AND MUST
BE MONITORED FOR THE DURATION
OF EACH EVENT.

FW/V MUST PROVIDE PORV POSITION
MS/V INDICATION POSITION INDICATION

IS A PAM B1 VARIABLE AND MUST
BE MONITORED FOR THE DURATION
OF THE EVENT.

FW/V MUST PROVIDE PORV POSITION
MS/V INDICATION POSITION INDICATION

IS A PAM B1 VARIABLE AND MUST
BE MONITORED FOR THE DURATION
OF EACH EVENT.

L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

R - R

PAGE[iAI PREPARER/DATE DA.e Soao4rsjav

CHECKED/DATE 1A'V. 6el
ll/8110

PRINT DA 1/07/90
WBNEQ-IZS
a NAMCO

21

EQIS NUMBER



W A T T S B A R N d't'L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-IZS -
MANUFACTURER : NAMCO
PAGE 3 OF 21

UNIT DEVICE ILEQIS NUMBER
D5CRI PTIOu

NO.
MODEL NUME

-------- LOCATION--------
AZMITH ELEV(1) RM/RAD
IER . CONTRACT

CAT OPER TIME EVENT
(2)

SAFETY FUNCTION

W-NBN-1-ZS -030-0005A -A 1-FCV -030-0005/ZS1 -A
PURGE AIR SUPPLY FAN B ISLN VALVE POS SW EA180-11302

N WBN-1-ZS -030-0005B -A 1-FCV -030-0005/ZS2 -A
PURGE AIR SUPPLY FANB ISLN VALVE POS SW EA180-12302

'-WBN-1-ZS -030-0007A -A 1-ZS -030-0007/1 -A 288
UPPER COMPT PURGE ISLN VALVE POS SW EA180-12302

WBN-1-ZS -030-0007B -A 1-ZS -030-0007/2 -A 288
UPPER COMPT PURGE ISLN VALVE POS SW EA180-11302

-WBN-1-ZS -030-0009A -B 1-ZS -030-0009/1 -B 263
UPPER COMPT PURGE ISLN VALVE POS SW EA180-12302

737,

737,

A05 A/B 5MN/100D

A05 A/B 5MN/100D

795' 8" ANN

795' 8= ANN

800' 10 ANN

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

lOOD
lOOD
lOOD
iMO
lMO

lOOD
lOOD
lOOD
IMO
iMO

IOOD
lOOD
lOOD
iMO
1MO

L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

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

MUST OPERATE AND NOT FAILUPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

R 3 R_ R__

PREPARER/DATE D.K S&•wfen/,ir £Ol/a/

CHECKED/DATE /./V. Zctz d&/ZW/ _ = =

PFk . 05/30/90

PFA GE h3R3

-



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-IZS -
MANUFACTURER * NAMCO
PAGE 4 OF 21

UNIT DEVICE ID NO-EQIS NUMBERf~rgTVTBTfl -MfODEL NUML

! WBN-1-ZS -030-00093 -B 1-ZS -030-0009/2 -B 263
UPPER COMPT PURGE ISLN VALVE POS SW EA180-11302

c-WBN-1-ZS -030-0012A -A 1-FCV -030-0012/ZS1 -A 360
ANNULUS PURGE VALVE POS SW EA180-12302

'-WBN-1-ZS -030-0012B -A 1-FCV -030-0012/ZS2 -A 260
ANNULUS PURGE VALVE POS SW EA180-11302

-------- LOCATION--------
AZMITH ELEV(m) RMIRAD

IER CONTRACT

800' 1" ANN

794' 9" ANN

CAT
(2)

A
A
A
A
A

A/B
A/B
A/B
A/B
A/B

795' 3"3 ANN A/B
A/B
A/B
A/B
A/B

OPER TIME EVENT

100D
100D
100D
iMO
iMO

5MN/100D
5MN/100D
5MN/100D
15MN/lMO
IHR/lMO

5MN/1OOD
5MN/100D
5MN/100D
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

SAFETY FUNCTION

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE g
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

'WBN-1-ZS -030-0013A -A 1-ZS
INTERIM ABSCE ISLN VALVE POS SW

t-WBN-1-ZS -030-0013B -A 1-ZS
INTERIM ABSCE ISLN VALVE POS SW

-030-0013/1 -A
EA180-11302

-030-0013/2 -A
EA180-12302

713'

713'

A06 A/B 5MN/100D

A06 A/B 5MN/100D

L MUST OPERATE AND NOT FAIL
- UPON AUX BLDG ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

R_ R_

PREPARER/DATE-hl e-S" it/i e/Zt f/6

CHECKED/DATE J.-Al B3l 41/ZZ/96

1 PAG7E R3

PR1. E 05/30/90

A



BINDER NO. * WBNEQ-IZS -
MANUFACTURER : NAMCO
PAGE 5 OF 21

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 ELE1) RM/RAD CAT

ONTACMODEL NUMBER CNTRACT(2)

1WBN-1-ZS -030-0014A -A 1-ZS -030-0014/1 -A 303
LOWER COMPT PURGE ISLN VALVE POS SW EA180-12302

t'WBN-1-ZS -030-0014B -A 1-ZS -030-0014/2 -A 303
LOWER COMPT PURGE ISLN VALVE POS SW EA180-11302

N WBN-1-ZS -030-0016A -B 1-FCV -030-0016/ZS1 -B 240
LOWER COMPT PURGE ISLN VALVE POS SW EA180-12302

L-'NBN-1-ZS -030-0016B -B 1-FCV -030-0016/ZS2 -B 240
LOWER COMPT PURGE ISLN VALVE POS SW EA180-11302

739' 2" ANN

739' 3" ANN

733' 8" ANN

733' 8" ANN

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
.A

OPER TIME EVENT

lOOD
lOOD
lOOD
1lMO
1lMO

lOOD
lOOD
lOOD
1lMO
1lMO

lOOD
lOOD
lOOD
1lMO
1lMO

lOOD
lOOD
lMOD
lMO

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

EQTS NUMBER
DESCRIPTION

4 WBN-1-ZS -030-0018A -B 1-ZS -030-0018/1 -B
INTERIM ABSCE ISLN VALVE POS SW EA180-11302

713' A06 A/B 5MN/100D L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

PREPARER'DATE D.R. Scod1Z/IO /zAz/6

CHECKED/DATE R.AJ 8eZ4 SIzzIG6

PRi : 05/30/90

IPAGE.fi -5 '3

SAFETY FUNCTION

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

. n

R%\ - R-

6/#qD



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-IZS -
MANUFACTURER * NAMCO
PAGE 6 OF 21

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
CAT OPER TIME EVENT SAFETY FUNCTION

- WBN-1-ZS -030-0018B -B 1-ZS -030-0018/2 -B
INTERIM ABSCE ISLN VALVE POS SW EA180-12302

713' A06 A/B 5MN/100D L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

'-WBN-1-ZS -030-0019A -B 1-ZS -030-0019/1 -B 058
INCORE INST RM PURGE ISLN VALVE POS SW EA1BO-12302

-WBN-1-ZS -030-0019B -B 1-ZS -030-0019/2 -B 057
INCORE INST RM PURGE ISLN VALVE POS SW EA180-11302

730' 4" ANN

730' 4" ANN

A
A
A
A
A

A
A
A
A
A

lOOD
lOOD
lOOD
1MO
iMO

lOOD
lOOD
lOOD
1MO
IMO

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

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

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

t-WBN-1-ZS -030-0028A -A 1-ZS
INTERIM ABSCE ISLN VALVE POS SW

-030-0028/1 -A
EA180-12302

737' A05 A/B 5MN/100D L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

-WBN-1-ZS -030-0028B -A 1-ZS -030-0028/2 -A
INTERIM ABSCE ISLN VALVE POS SW EA180-11302

737' A05 A/B 5MN/100D L MUST OPERATE AND NOT FAIL
- UPON AUX BLDG ISOLATION SIGNAL

R_ R-

PREPARER/DATE D.e. s0e/ t/o B/zz/,86
CHECKED/DATE OA/. 816L f' Z O/86

R_/9O

PR'. : 05/30/90

)| RAE



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 7 OF

-------- LOCATION--------
MODL ZMITH NBV(R) RMRAD
MODEL NUMB'ER CNAT

L-'WBN-1-ZS -030-0029A -B 1-ZS -030-0029/1 -B
INTERIM ABSCE ISLN VALVE POS SW EA180-12302

,-1BN-1-ZS -030-0029B -B 1-ZS -030-0029/2 -B
INTERIM ABSCE ISLN VALVE POS SW EA180-11302

'-WBN-1-ZS -030-0037A -B 1-FCV -030-0037/ZS1 -B 280
LOWER COMPT PURGE CNTL VALVE POS SW EA180-12302

WBN-1-ZS -030-0037B -B 1-FCV -030-0037/ZS2 -B 280
LOWER COMPT PURGE CNTL VALVE POS SW EA180-11302

L-WBN-1-ZS -030-0051A -A 1-ZS -030-0051/1 -A 290
UPPER CNTMT EXH ISLN VALVE POS SW EA180-12302

737'

737'

(2)

A05 A/B 5MN/100D

A05 A/B 5MN/100D

719' 7" ANN A
A
A
A
A

7191 1" ANN A
A
A
A
A

745'11" ANN A
A
A
A
A

100D
100D
10OD
1MO
1MO

lOOD
10OD
100D
1MO
iMO

100D
100D
100D
iMO
iMO

L

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

EQIS NUMBER

R__ R

PREPARER/DATE h-.e 5QoAUrL

CHECKED/DATE A.AS&tl

PR. s 05/30/90

utzlur. I UR
UNIT DEVICE ID SAFETY FUNCTION

MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

WBNEQ-IZS ;
: NAMCO
21

PAGE -7 3

a



W A T T S B A R N U !L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-IZS
MANUFACTURER , NAMCO
PAGE 8 OF 21

EQIS NUMBER
DESCRlPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(l) RM/RAD

MODEL NUMBER CONTRACT
SAFETY FUNCTIONCAT OPER TIM EVENT

(2)

vWBN-1-ZS -030-0051B -A 1-ZS -030-0051/2 -A 290
UPPER CNTMT EXH ISLN VALVE POS SW EA180-11302

` WBN-1-ZS -030-0053A -B 1-ZS -030-0053/1 -B 252
UPPER CNTMT EXH ISLN VALVE POS SW EA180-11302

L-WBN-1-ZS -030-0053B -B 1-ZS -030-0053/2 -B 252
UPPER CNTMT EXH ISLN VALVE POS SW EA180-12302

t-WBN-1-ZS -030-0054A -A 1-FCV -030-0054/ZS1 -A 039
ANNULUS EXH ISLN VALVE POS SW EA180-12302

-'WBN-1-ZS -030-0054B -A 1-FCV -030-0054/ZS2 -A 039
ANNULUS EXH ISLN VALVE POS SW EA180-11302

745'11" ANN

748'

748'

A
A
A
A
A

ANN A
A
A
A
A

ANN A
A
A
A
A

729' 2" ANN A/B
A/B
A/B
A/B
A/B

729' 2" ANN A/B
A/B
A/B
A/B
A/B

lOOD
lOOD
lOOD
iMO
1MO

lOOD
lOOD
lOOD
1MO
1MO

lOOD
lOOD
lOOD
iMO
lMO

5MN/1OOD
5MN/100D
5MN/100D
15MN/1MO
1HR/lMO

5MN/1001D
5MN/100D
5MN/1OOD
15MN/1MO
1HR/IMO

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

L
AS/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 OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION-SIGNAL

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

R_ R-

PREPARER/DATE Pl RScom.rI0/ , 19/2z/

CHECKED/DATE A-A.-AJ. 8/Zz/sA

Pk. * 05/30/90

R3

PAGEL R3

. . .

R-13

6/8>v



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

Pk,1

EQIS NUMBER
zl5r T7PT tf UNIT DEVICE ID NO.-

MOUEL NUMB

--------LOCATION--------
AZMITH iELERIC RWERAD
,ER.. CONTRACT

CAT OPER TIME EVENT SAFETY FUNCTION
(2)

s-WBN-1-ZS -030-0057A -B 1-ZS -030-0057/1 -B 035
LOWER CNTMT EXH ISLN VALVE POS SW EA180-11302

'-WBN-1-ZS -030-0057B -B 1-ZS -030-0057/2 -B 035
LOWER CNTMT EXH ISLN VALVE POS SW EA180-12302

'-WBN-l-ZS -030-0059A -A I-ZS -030-0059/1 -A 115
INCORE INSTR RM EXH ISLN VALVE POS SW EA180-12302

L-i'BN-1-ZS -030-0059B -A 1-ZS -030-0059/2 -A 115
INCORE INSTR RM EXH ISLN VALVE POS SW EA180-11302

731'10" ANN

731' 4" ANN

A
A
A
A
A

A
A
A
A
A

740' 9" ANN A
A
A
A
A

741' ANN A
A
A
A
A

lOOD
lOOD10001
lMO
iMO

100l
100D
1000
iMO
1lMO

100D
lOOD
100D
1MO
iMO

100D
lOOD
lOOD
1MO
iMO

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

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

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

LI-WBN-1-ZS -030-0060A -A 1-ZS
INTERIM ABSCE ISLN VALVE POS SW

-030-0060/1 -A
EA180-11302

757' A16 A/B 5MN/100D L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

R 3 R_ R-

yo-,~PREPARER/DATE DR.. 5cflvJri;A1,,o 8kz
CHECKED/DATE l.eAl SeU B9zz/8^

1 PAGElj *3

BINDER NO. : WBNEQ-IZS
MANUFACTURER : NAMCO
PAGE 9 OF 21

. 05/30/90

,



PRINT i

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 10 OF

EQIS NUMBER
DFSCRTPTTIN

UNIT DEVICE ID NO.

L-WBN-1-ZS -030-0060B -A 1-ZS
INTERIM ABSCE ISLN VALVE POS SW

MDuuL NUMI

-030-0060/2 -A
EA180-12302

-------- LOCATION--------
AZMITH ELEV(1) RM;RAD
BER CONTRACT

7571 A16

M& °PER TIME
(2)

A/B 5MN/IOOD

EVENT SAFETY FUNCTION

L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

'-WBN-1-ZS -030-0061A -A 1-FCV -030-0061/ZSI -A
PURGE AIR EXH UNIT A SUCT VALVE POS SW EA180-11302

L-BN-1-ZS -030-0061B -A 1-FCV -030-0061/ZS2 -A
PURGE AIR EXH UNIT A SUCT VALVE POS SW EA180-12302

/-WBN-1-ZS -030-0062A -A 1-FCV -030-0062/ZSI -A
PURGE AIR EXH UNIT B SUCT VALVE POS SW EA180-11302

£-'HBN-1-ZS -030-0062B -A 1-FCV -030-0062/ZS2 -A
PURGE AIR EXH UNIT B SUCT VALVE POS SW EA180-12302

713'

713'

713'

713'

A06

A06

A06

A06

A/B 5MN/100D L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

A/B 5MN/100D L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

A/B 5MN/100D L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

A/B 5MN/100D L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

PREPARER/DATE D- P. 5cPrYvc,

CHECKED/DATE -A/.- CCLL

R 2 R__ R-

, I , -'/
~ 1 ~ L _ _ _ _ _ _

12/07/89

,- A

WBNEQ--.
* NAMCO

21

i 'o'l,4 - /0- !" -
k P� ____ j



I. -

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-IZS
MANUFACTURER * NAMCO
PAGE 11 OF 21

EQIS NUMBER
DFSCf TRIPTTnIO

UNIT DEVICE ID
-------- LOCATION--------

NO. AZMITH ELEV(1) RM/AAD LAI
MODEL NUMBER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

.*4IBN-1-ZS -030-0069A -B 1-ZS -030-0069/1 -B
INTERIM ABSCE ISLN VALVE POS SW EA180-11302

7571 A16 A/B 5MN/100D L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

. A BN-1-ZS -030-0069B -B 1-ZS
INTERIM ABSCE ISLN VALVE POS S1-

-030-0069/2 -B
EA180-12302

757, A16 A/B 5MN/100D L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

WBN-1-ZS -030-0296A -A l-FCO -030-0296/ZS1 -A
INTERIM ISLN DAMPER CDWE POS SWITCH

WBN-1-ZS -030-0296B -A 1-FCO -030-0296/ZS2 -A
INTERIM ISLN DAMPER CDWE POS SWITCH

WBN-1-ZS -030-0297A -B 1-FCO -030-0297/ZS1 -B
INTERIM ISLN DAMPER CDWE POS SWITCH

(30

(30

CM)

A/B 5MN/1OOD

A/B 5MN/lOOD

A/B 5MN/1OOD

L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

R_ R__

PREPARER/DATE f.C-5z0AY77zf/o R/zV0

CHECKED/DATE R.A/l 6SE-LC- /- aw41

PRINT DA '07/89

LPAGE X - //J

, -



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 12 OF

UNIT DEVICE ID

HBN-1-ZS -030-0297B -B l-FCO -030-0297/ZS2
INTERIM ISLN DAMPER CDWE POS SWITCH

WBN-1-ZS -030-0298A -B l-FCO -030-0298/ZS1
INTERIM ISLN DAMPER CDWE POS SWITCH

WBN-1-ZS -030-0298B -B 1-FCO -030-0298/ZS2
INTERIM ISLN DAMPER CDWE POS SWITCH

WBN-1-ZS -030-0299A -A 1-FCO -030-0299/ZS1
INTERIM ISLN DAMPER CDWE POS SWITCH

-------- LOCATION--------
NO. AZMITH ELEV(l1) RMiRAD
MODEL NUMB-ER CONTRACT

-B

-B

-B

-A

WBN-1-ZS -030-0299B -A 1-FCO -030-0299/ZS2. -A
INTERIM ISLN DAMPER CDWE POS SWITCH

(m)

(m)

(Ci)

CM)

CM)

CAT
(2)

A/B 5MN/1OOD

A/B 5MN/100D

A/B 5MN/1OOD

A/B 5MN/1OOD

A/B SMN/100D

L

L

SAFETY FUNCTION

MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON AUX BLDG ISOLATION SIGNAL

PREPARER/DATE DR.ScO'sleuvo 9/sL/f6

CHECKED/DATE gI.^-6d5'U W/zz/6

R Z-

lbij4-
I t 71.

R_ R-

4 - _- -- x j

PRINT 12/07/89

EQIS NUMBER
DESCRIPTION

WBNEQ-I,--
* NAMCO
21

\.,

OPER TIME EVENT



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 13 OF

EQIS NUMBER UNIT DEVICE ID
ucat-mIt r I 1UN-

-------- LOCATION-------
NO. AZMITH ELEV(1) RMiRAD CAT
MODEL NUMBER CONTRACT (2)

>-WBN-1-ZS -032-0080A -A 1-FCV -032-0080/ZS1 -A 290
RB UNIT 1 TRAIN A ISLN VALVE POS SW EA180-11302

L-WBN-1-ZS -032-0080B -A 1-FCV -032-0080/ZS2 -A 293
RB UNIT 1 TRAIN A ISLN VALVE POS SW EA180-11302

-'WBN-1-ZS -032-0102A -B 1-FCV -032-0102/Zp1 -B 277
RB UNIT 1 TRAIN B ISLN VALVE POS SW EA180-11302

L,4QBN-1-ZS -032-0102B -B 1-FCV -032-0102/ZS2 -B 278
RB UNIT 1 TRAIN B ISLN VALVE POS SW EA180-11302

GHBN-1-ZS -032-O11OA -A 1-FCV -032-O11O/ZS1 -A 290
RB Ul NON ESNTL ISLN VALVE POS SWITCH EA180-11302

717' 5" ANN

717'10" ANN

728' 4" ANN

728' 2" ANN

718' 7" ANN

lOOD
lOOD
lOOD
iMO
lMO

lOOD
lOOD
lOOD
1MO
1MO

lOOD
lOOD
lOOD
1MO
1 MO

lOOD
lOOD
lOOD
1MO
1MO

100D
100l
100l
1MO
1MO

L
MS/C
FIW/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 OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL.
PERFORMS A PAM TYPE B FUNCTION
& MUST BE MONITORED TO ENSURE
CNTMT INTEGRITY IS MAINTAINED.

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL.
PERFORMS A PAM TYPE B FUNCTION
8 MUST BE MONITORED TO ENSURE
CNTMT INTEGRITY IS MAINTAINED.

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL.
PERFORMS A PAM TYPE B FUNCTION
8 MUST BE MONITORED TO ENSURE
CNTMT INTEGRITY IS MAINTAINED.

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL.
PERFORMS A PAM TYPE B FUNCTION
8 MUST BE MONITORED TO ENSURE
CNTMT INTEGRITY IS MAINTAINED.

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL.
PERFORMS A PAM TYPE B FUNCTION
& MUST BE MONITORED TO ENSURE
CNTMT INTEGRITY IS MAINTAINED.

R Z

PREPARER/DATE )JeJC-eoA/O 'WzzAG .
CHECKED/DATE f-EA- &. L f- ICu-

/ V1131rS

R_ R-

PRINT 12/07/89
WBNEQ-IZb
: NAMCO
21

IP fit S 3
. . ,, 1 .. .. - 1- .. /..

1: -4PI'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

BINDER NO. :
MANUFACTURER
PAGE 14 OF

UNIT DEVICE ID NO.-
MODEL NUME

-WBN-]-ZS -032-OllOB -A 1-FCV -032-0110/ZS2 -A 295
RB Ul NON ESNTL ISLN VALVE POS SWITCH EA180-11302

6-WBN-1--ZS -062-0069A -A 1-FCV -062-0069/ZS1 -A 131
RC LOOP 3 LETDOWN FLOW POS SW EA180-11302

L-WBN-1-ZS -062-0069B -A 1-FCV -062-0069/ZS2 -A 131
RC LOOP 3 LETDOWN FLOW POS SW EA180-11302

-------- LOCATION--------
AZMITH ELEV(1) RM/RAD
BERL. CONTRACT

719' 7" ANN

CAT
(2)

A
A
A
A
A

OPER TIME EVENT

lOOD
100D
100D
1MO
iMO

725' 7" LC * A/B IHR/lMO

725' .7" LC A/B 1HR/lMO

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

SAFETY FUNCTION

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATIO1I SIGNAL.
PERFORMS A PAM TYPE B FUNCTION
& MUST BE MONITORED TO ENSURE
CNTMT INTEGRITY IS MAINTAINED.

CV/C MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

CV/C MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

Z-WBN-1-ZS -062-0070A -A 1-FCV -062-0070/ZS1 -A 133
RC LOOP 3 LETDOIIN FLOW POS SW EA180-12302

L-/WBN-1-ZS -062-0070B -A 1-FCV -062-0070/ZS2 -A 133
RC LOOP 3 LETDOWN FLOW POS SW EA180-12302

719'11" AC2

719' 8" AC2

A/B lHR/lMO

A/B IHR/IMO

CV/C MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

CV/C MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

PREPARER/DATE D.2eSVOA/eA1O 9/1Lu$

CHECKED/DATE j. /Flzz1I6

R Z_

tzJ/tW09
Sz/ 4sef

R__ R-

I PAGE --I1.,., ,.- ---- , .... ... I.- I.

PRINT 12/07/89

EQIS NUMBER
DFSCRTPTTIN

WBNEQ-IZ.
a NAMCO

21



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-IZS -
MANUFACTURER a NAMCO
PAGE 15 OF 21

UNIT DEVICE IDEQIS NUMBER
nlFS(RrT PT Tnl

-------- LOCATION--------
NO.h AZMITH ELEV(1) RM/RAD
MODEL NUMBER CONTRACT

SAFETY FUNCTIONCA2 OPER TIME EVENT

WBN-1-ZS -062-0077A -B 1-FCV -062-0077/ZS1
LTDN LINE ISLN VLV FLOW CONTROL POS SW

WBN-1-ZS -062-0077B -B 1-FCV -062-0077/ZS2
LTDN LINE ISLN VLV FLOW CONTROL POS SW

WBN-1-ZS -063-0003 -A 1-ZS -063-0003
SIS PMP RECIRC TO RWST VLV ZONE SWITCH

WBN-1-ZS -063-0004 -B I-ZS -063-0004
SIS PMP RECIRC TO RWST VLV ZONE SWITCH

-B

-B

CM)

CM)

(#)-A

-B

WBN-1-ZS -063-0023A -B 1-FCV -063-0023/ZS1 -B
SIS ACCUM FILL LINE ISLN VLV POS SWITCH

CM)

C#)

A 100D
A 1MO
A IMO
A 1MO
A lMO

A
A
A
A
A

lOOD
lMO
1MO
1MO
1MO

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
AB

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

A/B 1WK/100D L MUST OPERATE AND NOT FAIL
UPON SIS RECIRC SIGNAL

A/B 1WK/100D L MUST OPREATE AND NOT FAIL
UPON SIS RECIRC SIGNAL

A
A
A
A
A

100D
1MO
1MO
1MO
1MO

L
RH/A
AB
AF/A
CV/A

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

R__ R__

PREPARER/DATE Af, 50oRAIreI 8/-196

CHECKED/DATE eR-Nl. Bazz9 6

PRI 05/30/90

I

GE&JA- 3

R 3

# 4, d -



E: 05/30/90

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
MANUFACTURER
PAGE 16 OF

WBNEQ-IZS -
NAMCO

21

EQIS NUMBER UNIT DEVICE ID
-------- LOCATION--------

NO. AZMITH ELEV(1) RMERAD
MODEL NUMBER CONTRACT

SAFETY FUNCTIONCT OPER TIME EVENT

WBN-1-ZS -063-0023B -B 1-FCV -063-0023/4ZS2
SIS ACCUM FILL LINE ISLN VLV POS SWITCH

-B

WBN-1-ZS -063-0064A -A 1-FCV -063-0064/ZS1 -A
SIS ACCUM TANK N2 HDR INLET VLV POS SW

WBN-1-ZS -063-0064B -A 1-FCV -063-0064/ZS2
SIS ACCUM TANK N2 HDR INLET VLV POS SW

WBN-1-ZS -063-0084A -B 1-FCV -063-0084/ZS1
-SIS CHECK VLV LEAK TEST ISLN VLV POS SW

WBN-1-ZS -063-0084B -B 1-FCV -063-0084/ZS2
SIS CHECK VLV LEAK TEST ISLN VLV POS SW

(m)

CM)

CM)-A

-B

-B

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

CM)

CM)

lMOD
iMO
1MO
1MO
1MO

lMOD
1MO
1MO
1MO
iMO

lMOD
iMO

iMO

1lMO

iMO

lMOD
iMO
1MO
1MO
iMO

iMO
iMO
iMO
1 MO

L
RH/A
AB
AF/A
CV/A

L
RH/A
AB
,AF/A
CV/A

L
RH/A
AB
AF/A
CV/A

L
RH/A
AB
AF/A
CV/A

L
RH/A
AB
AF/A
CV/A

PREPARER/DATE b. . ScoN1 ieo ' 9/zz/19

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AHD MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL UPON
CNTMT ISOLATION SIGNAL. THIS
LIMIT SWITCH IS A PAM VARIABLE
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT.

R 3

k g4p
R_ R-

CHECKED/DATE £e-A.- 86Le-

IPAGE -L iA3

R3

OraUKlrlArI1UN

S -

a i/-z/

I



PRINT DATE, 11/07/90

WHA 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-IZS -001
MANUFACTURER * NAMCO
PAGE 17 OF 21

EQIS NUMBER
terD~nn *n nft

IINTT nFUTIF Tn Un
-------- LOCATION--------
AZM1ITH ELEV(1) RMRAD CAT
LER CONTRACT . (2)

OPER TIME EVENT SAFETY FUNCTION

WDN-1-ZS -063-0175 -a I-ZS -063-0175
SIS PMP 1B-B DISCH RNST SHTOFF POS SW

WBN-2-ZS -065-0005A -A 2-FCO -065-0005/ZS1
CNTMT ANN VAC FANS ISLN DMPR VLV POS SW

WBN-2-ZS -065-0005B -A 2-FCO -065-0005/ZS2
CNTMT ANN VAC FANS ISLN DMPR VLV POS SW

-B (m)

-A

-A

WIBN-1-ZS -065-0052A -A 1-FCV -065-0052/ZS1 -A
CNTMT ANN VAC FANS ISLN VALVE POS SW EA180-11302

WBN-1-ZS -065-0052B -A 1-FCV -065-0052/ZS2 -A
CNTMT ANN VAC FANS ISLN VALVE POS SW EA180-12302

(m)

(m)

757'

757'

A/B NlWK/OOD

A/B 5MN/100D

A/B 5MN/100D

A16

A16

A/B 5MN/1OOD

A/B 5MN/100D

L MUST OPERATE AND NOT FAIL
UPON SIS RECIRC SIGNAL

L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON SI SIGNAL

L *MUST OPERATE AND NOT FAIL
UPON SI SIGNAL

R__ R__

PREPARER/DATE b,,e. ScovA,&At 9/zZ/86

CHECKED/DATE R.Al. 0// 9/zz/,i6 -I/D/#
Wza/ff

PAGE -A 1R4

^ .- I" ...

MODEL HUME



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 18 OF

UNIT DEVICE ID
'-PSRPTI

-------- LOCATION--------
NO, AZMITH ELEV(I) R hRAD
MODEL NUMBER CONTRACT (2)

SAFETY FUNCTION

WBN-1-ZS -065-0053A -B 1-FCV -065-0053/ZS1 -B
CNTMT ANN VAC FANS ISLN VALVE POS SW EA180-11302

WBN-1-ZS -065-0053B -B 1-FCV -065-0053/ZS2 -B
CNTMT ANN VAC FANS ISLN VALVE POS SW EA180-12302

757,

757,

A16

A16

A/B 5MN/100D

A/B 5MN/100D

L MUST OPERATE AND NOT FAIL
UPON SI SIGNAL

L MUST OPERATE AND NOT FAIL
UPON SI SIGNAL

WBN-1-ZS -068-0305A -A 1-ZS -068-0305A
RCS FCV WDS N2 MAN TO PRT POS SWITCH

WBN-1-ZS -068-03058 -A 1-ZS -068-0305B
RCSlFCV WDS N2 MAN TO PRT POS SWITCH

cm)-A

-A

WBN-1-ZS -070-0085A -B 1-ZS -070-0085A -B
EXCESS LETDOWN HTX OUTLET VALVE POS SW EA180-11302

(#)

713'

A
A
A
A
A

1lO1D
I MO
1 MO
1 MO
1 MO

A lOOD
A IMO
A iMO
A lMO
A iMO

A28 A
A
A
A
A

100D
IMO
IMO
1MO
1MO

L
AF
AB
RH/A
CV/A

L
AF
AB
RH/A
CV/A

L
CV/A
RH/A
AF/A
AB/A

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL
POSITION INDICATION IS A PAM
VARIABLE AND MUST BE MONITORED
FOR DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL
POSITION INDICATION IS A PAM
VARIABLE AND MUST BE MONITORED
FOR DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL.
PERFORMS A PAM TYPE B FUNCTION
& MUST BE MONITORED TO ENSURE
CNTMT INTEGRITY IS MAINTAINED.

R_ R-

PREPARER/DATE P.R. 5cmohrjk 9hz/BA

IPAGE ½
CHECKED/DATE Jt.. Be/ll

,//8/90

PRINT DA ./07/90 WBNEQ-IZS
* NAMCO
21

,OPER TIME EVENT



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 19 OF

EQIS NUMBER UNIT DEVICE ID
tESCRIPTIuN

-------- LOCATION--------
NO, AZMITH £LEV1) RM/RAP £I
MODEL NUMBER CONTRACT (2)

OPER TIME EVENT SAFETY FUNCTION

lBN-1-ZS -070-0085B -B 1-ZS -070-0085B -B
EXCESS LETDOWN HTX OUTLET VALVE POS SW EA180-12302

WBN-1-ZS -072-0040 -A 1-ZS -072-0040
RHR SPRAY HDR A ISLN VLV STEM POS SWITCH

WBN-1-ZS -072-0041 -B 1-ZS -072-0041
RHR SPRAY HDR B ISLN VLV STEM POS SWITCH

-A

-B

713' A28

c()

(#)

A
A
A
A
A

100D
iMO
lMO
1MO
1MO

L
CV/A
RH/A
AF/A
AB/A

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL.
PERFORMS A PAM TYPE B FUNCTION
8 MUST BE MONITORED TO ENSURE
CNTMT INTEGRITY IS MAINTAINED.

A/B IWK/100D L MUST NOT FAIL IN A MANNER THAT
WOULD ADVERSELY IMPACT THE
OPERATION OF THE ASSOCIATED
FCV.

A/B IWK/100D L MUST NOT FAIL IN A MANNER THAT
WOULD ADVERSELY IMPACT THE
OPERATION OF THE ASSOCIATED
FCV.

HBN-1-ZS -077-0019A -A 1-ZS
RCDT TO VENT HDR FCV POS SWITCH

WBN-1-ZS -077-0019B -A 1-ZS
RCDT TO VENT HDR FCV POS SWITCH

-077-0019A

-077-0019B

-A

-A

(#)

(#)

A 100D
A lMO
A IMO
A IMO
A IMO

A
A
A
A
A

100D
1MO
1MO
1MO
1MO

L
AF
AB
RH/A
CV/A

L
AF
AB
RH/A
CV/A

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL
POSITION INDICATION IS A PAM
VARIABLE AND MUST BE MONITORED
FOR DURATION OF EACH EVENT.

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL
POSITION INDICATION IS A PAM
VARIABLE AND MUST BE MONITORED
FOR DURATION OF EVENT.

i

R_ R

PREPARER/DATE D c. ScoAsfra 9/ZZ/8A

CHECKED/DATE RN-.1el

PRINT /07/90
WBNEQ-IZS
* NAMCO
. 21

[PAGE _~ *1 9/ZZ/1 J2h
I 118h 0. A



W A TfT S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * NBNEQ-IZS
MANUFACTURER i NAMCO
PAGE 20 OF 21

EQIS NUMBER
........ on UNIT DEVICE ID

MUCK I1 r I _uN

-------- LOCATION--------
NO. .- AZMITH ELEMVl) R /RAD
MQ-D-1 NUMBER CO TRC

QPER TIME EVENT SAFETY FUNCTION

WBN-1-ZS -077-0020A -A 1-ZS
RCDT N2 SUPPLY FCV POS SWITCH

WBN-1-ZS -077-0020B -A 1-ZS
RCDT N2 SUPPLY FCV POS SWITCH

-077-0020A

-077-0020B

-A

-A

(m) A
A
A
A
A

A
A
A
A
A

(m)

lOOD
1MO
1MO
1MO
iMO

lOOD
1MO
1MO
1MO
IMO

L
AF
AB
RH/A
CV/A

L
AF
AB
RH/A
CV/A

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL
POSITION INDICATION IS A PAM
VARIABLE AND MUST BE MONITORED
FOR DURATION OF EACH EVENT.

MUST OPERATE AND FAIL UPON
CNTMT ISOLATION SIGNAL
POSITION INDICATION IS A PAM
VERIABLE AND MUST BE MONITORED
FOR DURATION OF EACH EVENT.

WON-1-ZS -081-0012A -A 1-FCV -081-0012/ZS1
PN-RCS PRESS RELF TKRCP STANPIPES POS SW

-A

HBN-1-ZS -081-0012B -A 1-FCV -081-0012/ZS2 -A
PW-RCS PRESS RELF TKRCP STANPIPES POS SW

WBN-1-ZS -090-0107 -A 1-FCV -090-0107/ZS -A 294
CNTMT BLDG LWR COMPT MON ISLN VLV POS SN EA180-11302

(C)

cm)

A/B 5MN/100D

A/B 5MN/100D

740'10" ANN A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/1OOD
5MN/100D
15MN/lMO
1HR/IMO

L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

L MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

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

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

R_ R-

PAGE R4- j
PREPARER/DATE L.t. ScotzfrKi, 2j*/fif
CHECKED/DATE feAl. C8// 9/Z/A

PRINT D 1/07/90

14412

1//a/f 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

BINDER NO. a
MANUFACTURER
PAGE 21 OF

WBNEQ-IZS
I NAMCO
21

FoTq MIIMRnF UNIT DEVICE ID
-------- LOCATION--------

NH--- AZMITH ELEV1). RM/RAD CAI
MO-D-E-L0 NM BER -CONRT-RACT - (2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-ZS -090-0111 -A 1-FCV -090-0111/ZS -A 293
CNTMT BLDG LWR COMPT MON ISLN VLV POS SW EA180-12302

WBN-1-ZS -090-0113 -A 1-FCV -090-0113/ZS -A 290
CNTMT BLDG UP COMPT MON ISLN VLV POS SW EA180-11302

WBN-1-ZS -090-0117 -A 1-FCV -090-0117/ZS -A 290
CNTMT BLDG UP COMPT MON ISLN VLV POS SW EA180-12302

740'10 ANN

740' 9" ANN

740' 5" ANN

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/IMO

5MN/100D
SMN/100D
5MN/1000
15MN'lMO
IHR/lMO

5MN/100D
5MN/100D
5MN/100D
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
FM/C
RH/C
CV/C

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

MUST OPERATE AND NOT FAIL
UPON CNTMT ISOLATION SIGNAL

MUST
UPON

OPERATE AND NOT FAIL
CNTMT ISOLATION SIGNAL

R_ R-

PAGE -A2/ PREPARER/DATE D.. 5cam& A.

CHECKED/DATE 9.,V. Be// qIZ~Z/d1 Ycfoh 12/118/4jo,

PRINT DA /07/90

.t3:-u {w: uA-L. .J onA II aw nlFCrYTPTlnFE
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BINDER NO. WBNEQ-IZS-001 PLANT WBN UNIT(S) I SHEET 1 OF 1
R__ R_

BINDER TITLE EA 180 Series COMPUTED |1vlI DATE 6_ __ __

Limit Switches Manufactured
After 7/30/80 CHECKED IRi k DATE 4l2/1L

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. Elevations shown as (*) are -
covered by SCR WBNEEB 8578 and are documented as Open Item No. 2
of this binder.

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

PAGE A-28 RI
PLUSEQ/158.21



BINDER NO. WBNEO-IZS-OO1 PLANT WAR UNIT(S) 1 SHEET 1 OF 37
R 1 R 4

BINDER TITLE EA 180 Series . COMPUTED DRS DATE 6/25/86 JDH 7ei.
Limit Switches Manufactured 5/25/89 "lb690

After 7/30/80 CHECKED RNB DATE 6/27/86 HDR .214
6/9/89 #/17/?

A. DOCUMENTATION (See Note)

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Limit Switch

NAMCO

See TAB A

QUALIFICATION REPORTS (See Note)

(1) Title/Number/Revision Oualification of EA
180 Series Limit Switches Namco ReDort

(2)

(3)

RIMS B70 851021 100

No. OTR 105. Rev. 4 (TAB D) DATE 1/9/84

Title/Number/Revision Oualification of EA RIMS B26 890516 926
180 Series Limit Switches NAMCO ReDort
No. OTR 155. Rev. 0 (TAB D) DATE 10/5/87

Title/Number/Revision -_RIMS_

_____DATE

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(4) Deleted per revision 4.

(5) Material Aging and Accident Degradation Equivalency
Calculation - WAC-427 (B44 901011 802) (TAB C-4)

(6) Vendor telecon: TVA (L.P. Woodley) and Namco
(John R. Bendokaitis) on 10/3/85 - See TAB E(l)

(7) Vendor telecon: TVA (L.P. Woodley) and Namco
(John R. Bendokaitis) on 10/22/85 - See TAB E(2)

(8) Vendor telecon: TVA (L.P. Woodley) and Namco
(John R. Bendokaitis) on 11/4/85 - See TAB E(3)

(9) TI-RPS-32 R2 (B45 860407 237), Shield Design Review and
Equipment Qualification Study

PAGE B-1 R4
WBEP-0158Q-23

|R4

|R4

. - . - - - - - - - -



BINDER NO. WBNEO-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET la OF 37
R 4 R

BINDER TITLE EA 180 Series COMPUTED |R1 JDH DATE 6/15/89 XL.
Limit Switches Manufactured " 7/90
After 7/30/80 CHECKED. R1 HDR DATE 6/16/89 J _DA _

. /W/710

A. DOCUMENTATION

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

(10) WBNNAL3-022 RO (B45 860314 239), Pipe Chase and Pipe
Shaft 100 Day Total Integrated Dose

(11) WBNTSR-051 RO (B26 891129 202), Reduction of Beta Dose by
Sheet Metal

(12) TVA Environmental Drawing

Environmental
Environmental
Environmental
Environmental
Environmental
Environmental

Drawing
Drawing
Drawing
Drawing
Drawing
Drawing

47E235-42 R2, DCA P-04104-02-1,
-03-0, -05-0, and. DCA S-09715-02-0,
-03-0, -04-0, -05-0, -13-0,. -14-0,
-15-0
47E235-44 Rl
47E235-48 R3
47E235-56 Ri
47E235-61 RI
47E235-76 R3
47E235-78 R3

R4

Categorv and Oneratina Times

System
System
System
System
System
System
System
System
System
System
System
System
U2 for

1
30
32
62
63
65
68
70
72
77
81
90
Ul

(WBNOSG4-004
(WBNOSG4-008
(WBNOSG4-010
(WBNOSG4-013
(WBNOSG4-014
(WBNOSG4-015
(WBNOSG4-017
(WBNOSG4-018
(WBNOSG4-019
(WBNOSG4-021
(WBNOSG4-023
(WBNOSG4-026
(WBNOSG4-040

Rll)
R16)
R4)
R16)
R12)
RIO)
Rll)
R14)
R9)
R5)
R3)
R7)
R8)

B18
B26
B26
B18
B26
B26
B18
B26
B26
B18
B45
B45
B26

900612
900717
891205
901011
900713
900309
900612
900614
900717
900612
851127
870227
900626

253
201
200
501
212
226
252
204
002
251
219
426
224

|R4

R4

R4

(32) WBNNAL3-031 RI (B45 880826 235), EGTS Room 100 Day LOCA dose
(33) WBNTSR-018 RO (B26 891106 203), Dose Grid around the

EGTS filter train.
(34) QIR MNMWBN90032 RO (B26 900226 251)
(35) QIR MNMWBN90057 RO (B26 900515 250)

I R4

|R4

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 R4
WBEP-0158Q-24

(13)
(14)
(15)
(16)
(17)
(18)

TVA
TVA
TVA
TVA
TVA
TVA

(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)
(30)
(31)



BINDER NO. WBNEO-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET 2 OF 37
R 3 R 4

BINDER TITLE EA 180 Series- COMPUTED DRS DATE 9/16/86 KBN 7Eh

Limit Switches Manufactured 6/14/90"'6/90
After 7/30/80 CHECRD RNB DATE 9/16/86 CDH _

r,114190 017/10
�/l4IQO 1/17/10

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 Equipment is pual:

ymnA4,ia ,.aanin r t, 4on am -*aA
4 4,n 4.ho -

4nun 14Q.

Ifi Pd

1. SCR WBNEEB8578 R5 - Change out unqualified switches

2. DCN P-06660-A. M-07533-A. M-07R90-A. M-OROSS-A. M-0R061-A - IR4
- - - --- - -- -- - - - -- -- - - --- - - -- I --

Add conduit seals

COMMENTS/RECOMMENDATIONS The required operating environments.

normal and accident. have been reviewed for each switch location

identified in TAB A. All switches are qualified to the worst case

combination of these environmental parameters. This includes

consideration of Deak levels and profiles.

ADDroximatelv 60 standard and short travel switches are beina

changed out per ECN 6613 (Unit 1) and ECN 6614 (Unit 2 for Unit 1

operation). The documentation for the short travel switches is

Presently referenced in the binder even thouah they are not vet

included in the binder.

PAGE B-2 R4

WBEP-0158Q-25



BINDER NOWBNEQ-.IZS-001 PLANT WBN UNIT(S) 1 SHEET 3 0F3 !

l BINDER NO.WBNEQ-IZS-001 PLANT WBN LINIT(S) 1 SHEET 3 OF 37-

BINDER TITLE EA180 SERIES LIMIT COMPUTEDiW4  DATE V R - R

SWITCHES MANUFACTURED AFTER 7/30/80 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 10CFR50.49
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)

JUSTIFI CATION/ COMMENTS None

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE Std 323-1974

IEEE Std 344-19 75

IEEE Std 382-1972 (Pressurized Water Reactor Portion Only)

t.'11W

PAGE 6
TVA 19537 (OE-3-86)

i

- -- -- -- - -]
LKU4:)5.:54



BINDER NOWBNEQ-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET 4 OF 37

BINDER TITLE EA180 SERIES LIMIT COMPUTED DATE ( R - R

SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED DATE __

D. QUALIFICATION METHODOLOGY

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 This test provides generic group qualifi-

cation for Model EA180 Series limit switches. The Model EA180-11302

selected for test purposes is identical to some of the equipment

qualified by this binder. TAB C(5) contains a similarity evalua-

tion which addresses the remainder of the equipment.

PAGE-BL
rvA lf%0,- ,nr - nt V I -OOI -I VA% 1"135 ltv-J3-00

I

Ejwru2-:.!)4



BINDER NO.WBNEQ-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET 5 OF 37

BINDER TITLE EA180 SERIES LIMIT COMPUTED i DATE 4 R - R

SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED 4 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 Numb~er(s)

(4) Serial Number(s)

(5) Identify Component-
Unique checksheet
attached:

JUSTIFICATION/ COMMENTS

.3s.. a ..e -.

See TAB A

See Comment

VA-

Thra l 1 m;.. tb ma;

Qualification
Document

Limit Switch

Namco

EA180-11302

See Comment

RefTrAB nc

TAB D, -
DD. 3-1.3-6

TAB D,
TA. 3-1.3-6

TAB D,
DD . 3-1 .3-6

TAB. D,
D. 3-10

An .ot hanIa aarinl

,numuberL& puLCr u&ry*.&ue .lL~l UaLe LeueUC Me LSle mUIluav;,Ue ^t. =a

code system described in TAB D. paee 3-10 of the test reDort. Field

Verification (TAB F) has determined that all limit switches covered

in TAB A have date codes after July 30. 1980. and are therefore

covered by QTR 105. See TAB C(5) for similarity evaluation.

w I,.

PAG Et'
TVA 19537 (OE-3-86) .�L

---- e -- a ale uoawaea.|

I -D -Joao -o o- K.uh melfo srr@a.4-t-

TVA 19537 (OE-3-86) LqrUZD .3z



BINDER NO. WBNEO-IZS-001 PLANT WBN UNIT(S) 1 SHEET 6 OF 37
R 1 R 4

BINDER TITLE EA 180 Series COMPUTED DRS DATE 6/26/86 JDH law
Limit Switches Manufactured 5/17/89 '//D
After 7/30/80 CHECKED RNB DATE 6/27/86 HDR J'YD/

6/9/89 //7/90

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

See Comment (1)

Plant
Requirement?

(Yes/No)

NA

NA

Yes

NA NA

None NA

None NA

See Comments (2) Yes

Reference
Test Report

NA

NA

NA

TAB D. D 4-2

NA

NA

NA

NA

JUSTIFICATION/COMMENTS
(1) For installation instruction refer to EA -189-9!L08. TAB D. -

pave 4-2 of OTR- 105. The conduit entrance must be sealed in
such a way as to maintain the switch inteerity under reauired

-() for conduit seal re-uire-
ments).

(2) Although. it was not considered part of the qualification
test, an overatinx lever is required for proper oDeration of
the switch. The lever and roller should be of metallic
construction. Nylon rollers are not acceptable and are -
controlled through TVA's maintenance program (See TAB G).

PAGE B-6 R4

WBEP-0158Q-30

I R4
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BINDER NO.WBNEQ-IZS-001 PLANT BN- UNIT(S) 1 HEET 7 OF 37

BINDER TITLE EM 80 SERIES LIMIT COMPUTED DATE R - R
SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED 4A/2 DATE 6 _________

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

TAB D,
DT 10-6

TAB D,
D. 10-6

(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

TAB D,
T. 10-6

TAB D,
v. 10-7

TAB D,
D. 10-6

TAB D,
P. 10-7

TAB D.
P. 10-8

TAB D,
P. 10-9

TAB D,
P. 6-2

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

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? No - See Comment (1)
(Reference TAB D. Page 10-61 ).

PAGE

(1) Test Sequence:

I

TVA"yrv""4 v



BINDER NO. WBNEQ-IZS001 PLANT 'WBN UNIT(S) 1 SHEET 8 OF 37

BINDER TITLE EA180 SERIES LIMIT COMPUTED DATE X R - R

SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED DATE X

JUSTIFICATION/COMMENTS (1)Test equipment and calibration dates were

recorded; however, test equipment accuracies were not documented in the

test report. (2) The recorded seismic test in TAB D. App. B p. 10-20

(Q.TR 105) is from a different.Model EA180 switch; however, full frag-

ility testing was performed on the switch used throughout the test

sequence (Ref TAB D, p. 10-7).

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference TAB D, page 10-6 ).

JUSTIFICATION/COMMENTS None

(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 None

aging program:

Yes/No/NA Reference

TAB D,
Yes p. 10-6

TAB D,
Yes p. 10-7

TAB D,
Yes p. 10-7

TAB D,
Yes p. 10-6

(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 TAB C(18)).

PAGE L
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BINDER NO. WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET 9 OF 37
R 1 R__

BINDER TITLE EA 180 Series COMPUTED DRS DATE 6113186JtVW
Limit Switches Manufactured
After 7/30/80 CHECKED RNB DATE 6/27/86__

H. AGING (Continued)

JUSTIFICATION/COMMENTS See TAB C 18 |R1

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: TAB D. page 10-6

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: TAB D. page 4-7

JUSTIFICATION/COMMENTS None

(c) Was the basis for thermal aging identified in the
qualification program (Yes/No/NA)? Yes
(Reference: TAB D. page 4-6. 4-7

JUSTIFICATION/COMMENTS None

(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.
page 4-6. 4-7

Parameter Plant Maximum Normal Test Equivalent

Temperature 54.4°C (55°C) 1200 55°C
Time 40 Years 432.5 hrs 5XYears

JUSTIFICATION/COMMENTS The qualified life can be ex-
tended to 40 years through periodic refurbishment as
defined in EA189-90051 TAB D. (Page 4-3).

(e) Was the Arrhenius methodolgy used for accelerated aging
(Yes/No/NA)? Yes (Reference:. TAB D. page 4-7

JUSTIFICATION/COMMENTS None

(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: TAB D. pp 4-8. 4-9

PAGE B-9 R1
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BINDER NO. WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET _ 10OF 37

BINDER TITLE EA18O SERIES LIMIT COMPUTED i DATE t R 3 R -

SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED DATE a s

H. AGING (Continued)

JUSTIFICATION/COMMENTS None

(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 NA

JUSTIFICATION/COMMENTS None

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? No (Reference TAB D, pp. 11-13, 11-14 ).

JUSTIFICATION/COMMENTS Performance testing conducted before
and after aging test adequately provided a basis for aging
degradation evaluation

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference TAB D, p. 10-7 ).

JUSTIFICATION/COMMENTS None

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? NA
(Reference NA

JUSTIFICATION/COMMENTS Assembled test specimen irradiated

to 204 megarads.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference TAB D, p. 5-3

JUSTIFICATION/COMMENTS None

PAGE.e1
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BINDER NO. WBNEQ-IZS-001 PLANT - UNIT(S) 1 SHEET 11 OF 37
R I R -

BINDER TITLE EA 18Q Series COMPUTED DRS DATE 6/13/86 ____

Limit Switches Manufactured 5/87/
After 7/30/80 CHECKED RNB DATE 6/27/86 A9&

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate
acceptable (Yes/No/NA)? Yes (Reference: TAB D.
pp. 11-21. 10-7 )

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
2 x 10 (worst case)

6
204 x 10

6
0.91 x 10

Co-60 gamma

JUSTIFICATION/COMMENTS None

(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: TAB D. IR1
P. 10-7

JUSTIFICATION/COMMENTS Plant induced vibration

6
simulation 1 x 10 cycles @1OOHz at 0.75 g's per QTR 105

TAB D. R. 4-4. Section 4.5.5.

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: TAB D. D. 5-3. Section 5.4

JUSTIFICATION/COMMENTS None

(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. p. 10-6

JUSTIFICATION/COMMENTS None

1 Qualification program refers to the test report and any supple- -R1
mental documentation including TVA analyses in TAB C of the Binder.|

PAGE B-1 I R1
PLUSEQ/158.26

aws



BINDER NO. WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET 12 OF-37
R 1 R__

BINDER TITLE EA 180 Series COMPUTED DRS DATE 6/13/86 JD# _

Limit Switches Manufactured s/Ildq
After 7/30/80 CHECKED RNB DATE 6/27/86.

H. AGING (Continued)

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

JUSTIFICATION/COMMENTS See Section P for additional

discussion,

(8). Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes - See next
sheet for discussion.
(Reference: TAB D. op 4-6 through 4-12

Qualified life (Document in QMDS) 40 years*

JUSTIFICATION/COMMENTS *Through periodic refurbishment as

defined in EA 1R9-90051 (TAR D. n 4-3).

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? Yes
(Reference: TAB D, pp 4-3.1. 4-3.2

.)

JR1

JUSTIFICATION/COMMENTS None

PAGE B-12 RI
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BINDER NO.WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET 13 OF 37

BINDER TITLE EA180 SERIES LIMIT COMPUTED D05 DATE > R R

SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED Am DATE __

QUALIFIED LIFE (H8)

The qualified life f or all eguiament covered by this binder is 40 years

through Deriodic refurbishment. The refurbishment schedule was determined

bv NAMCO's use of a verv conservative 0.8eV activation energv. Figure 8

on-Daze 4-12 of-the test reDort (TAB D) shows the qualified life based on

on a 0.8eV activation enerov for the various ambient temnperatures The

scheduled maintenance service times in TAB D. nate 4-3.1 and 4-3.2 (EA 189-

90051) comes directlv from this Arrhenius curve and are shown below:

Max. Normal Ambient

104 F

110°F

120OF

1300F

Service Tim

20.6 years

15 years

9 years

5.5 years

-& 'J**- O'.6.LLU LV.UUU U~ J WLL.LA UU.U1U LL-JLIL WL WLI.LkaU

reauire refurbishment and the annroDriate schedule.
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WBNEQ-IZS-OO1 WBN 1 14 37
BINDER NO. PLANT UNIT(S) SHEET - OF

EA180 SERIES LIMIT ,R /- R
.BINDER TITLE COMPUTED DATE E
SWITCHES MANUFACTURED AFTER 7/30/80 II

_CHECKED DATE _ _4

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

'Ethylene/0-Ring
(a) Propylene/Shaft Seal

(b) Silicone Rubber/Gasket

(c) Grease/Lubricant

Asbestos Filled Phenolic/
(d) Contact Carrier and Block

(e) Aromatic Ether Based Oil/
Lubricant

JUSTIFICATION/COMMENTS Namco

the elastomer portions of the

Radiation
Threshold

NA

NA

NA

NA

NA

Activation
Reference Enerzy

O.8eV
NA See Comment

1.14eV
NA See Comment

Unknown
NA See Comment

* (.99eV)
0.96 eV

NA See Comment

Unknown
NA See Comment

Reference

TAB D,
TB4-9

TAB D,
BD.4-9

TAB D,
P.4-8

TAB D,
P.4-8

TAB'D.
D.4-8

has assumed an activation energy of 0.8eV for

& ALU.L6 OW46Ue Based on 0.8eV. the qualified

life of the EA180 Series limit switch (mft after 7180) is 5.3 ears A at rC

The qualified life can be extended to 40 vears through nperinAdi -rafgi-hah-

ment as defined by EA189-90051 (TAB D. n. 4-3). The fl.eV nassmed

activatinn anwr.,r fon- RI-t1-. P. - ---A-- *^ A A .
A--- ---Y, %XV&DC I;XYBs[uYtU 5 tllee OD oservative

based on a review of the Digital Data-Base. other test reports. & EPRI

NP-1558 (See TAB C(8)). Martin Marietta indicates an activation energy

of 1.14 for silicones (TAB D. D. 4-9) that have been tested for 432.5 hours

at 120'C. Therefore. these 2askets are caPable of

PAGED ±

1 n; Fof# sol

------ r --^
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t:law

-
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BINDER NO.WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET 15 OF 37
L-1 R -_ R

BINDER TITLE EA180 SERIES LIMIT COMPUTED I DATE WfŽ1t6

SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED DATE0____ ___

I. MATERIALS ANALYSIS (Continued)

withstanding both the required normal and abnormal conditions over the

life of the plant. An activation energv for the lubricant was not

required since creases are designed for high temperature aimlications

and are typically rated for temperatures of at least 2500F (TAB D. D.

4-7). The qualified life of the lubricants will be controlled through

maintenance Procedures. In QTR 105 Namco has assiznedan activation

enerav of 0.96eV to Asbestos-filled Phenolic (thermoset Plastic).

Based on an ambient temperature of 55°C and the test performed in QTR

105. the resultant life of the phenolic would be as follows:

(- [O/R (I/T -1/T)]
(Arrhenius EQ.) - t, [ tT exp 1 I 2

Where t 1 Life

t2= Test Time - 432.5 hours

0 - Activation energy - 0.96eV

k - Boltzmann's Constant - 8.617x10 5

T1- Ambient Temp - 55°C -328°K

T - Test Temp - 120'C - 3930 K
2

t 13.58 years @ 550C

More recent IEEE-323-74 testine of this material, as documented in-
QTR 140 (See 11/4/85 telecon in TAB E(3)). demonstrated 1049 hours a
120 0C at an assigned activation energy of 0.99eV (See materials
analysis in TAB C(17)). Using the above Arrhenius equation, the
equivalent life would be 39 years @550 C. Therefore, the 20-year
replacement schedule recommended by Namco (See maintenance instruc-
tion in TAB H) for switches exposed to temperatures greater than ,500C
is reasonable and conservative.

PAGF
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BINDER NO. WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET 15a OFJ37
R R

BINDER TITLE EA 180 Series COMPUTED IRl7M DATE :k4&

Limit Switches Manufactured
After 7/30/80 CHECKED JR1 1? DATE ______

I. MATERIALS ANALYSIS (Continued)

JUSTIFICATION/COMMENTS

Qualification Report QTR 155 supports the change of contact block/
carrier material from Asbestos-filled Phenolic to glass-filled
Phenolic for the contact block and Poly (Amide-Imide) for the
carrier. This test report provildes a comprehensive comparison of
the physical properties between the old and new material and con-
cludes that both new materials (RX865 glass-filled Phenolic and
Torlon 4203L Poly) either meet or exceed the capabilities of the old
Asbestos-filled Phenolic material (RX490). We agree with this con-
clusion and find replacement parts made from these materials and
new switches containing these materials acceptable for use. All
switches and replacement parts shipped after November, 1986 will be
made from these materials.

PAGE B-15A RI
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BIND RENO-IZS___ 001_ WB__ _ ___N_ __ __ _ _ T 16 O 3 7_BINDER NWNEQ-IZS-O PLANT WEN UNIT(S) HEET . OF

BINDER TITLE EAl8O SERIES LIMIT COMPUTED L DATE R____ R -_

SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED DATE 6________

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. P 11-27 ).

Identify Acceptance Criteria: See TAB D. Section 7.0. naze 11-27.

(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, p 11-15, Sect 6.2 ).

Identify baseline and functional testing: See TAB D. D 11-16.

Sect 6.2.1 and p 11-17. Sect 6.2.2.

(3)

JUSTIFICATION/COMMENTS None

Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference TAB D. p 10-50

JUSTIFICATION/COMMENTS None

\ W

PAGE Jl

,UV' Li. J o

- -

Tow. -Xo o r - -I VA I~J VD5 (t-i-86)l



BINDER NO. WBNEQ-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET 17 OF-37
R1 R_

BINDER TITLE EA 180 Series COMPUTED DRS DATE 6/25/86 TA ___

Limit Switches Manufactured SI5/09
After 7/30/80 CHECKED RNB DATE 6/2786 A

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:
TAB D. Rp 5-1 through 5-3

JUSTIFICATION/COMMENTS None

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

(a) Parameter

Voltage
Load
Frequency
Accuracy
Other(s)
Insulation
Resistance
Minimum

Plant Normal Conditions

NA
NA
NA
NA

NA

Reference

NA
NA
NA
NA

NA

Closed Contact
open less than
2 milli-sec
during seismic
test . N)I NA

JUSTIFICATION/COMMENTS See Comment J(5)(c)

(b) Parameter Specific Accident

Voltage
Load
Frequency
Accuracy
Other(s)
Insulation
Resistance
Minimum

Cnnditionn

See Comment
See Comment
NA
NA

See Comment

Reference

NA
NA
NA
NA

NA

Closed Conta&
open less the
2 milli-sec
during seismi
test See Comment NA

JUSTIFICATION/COMMENTS See Comment J(5)(c)

PAGE B-17 R1
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BINDER NO. WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET 18 OF 371
R I R_

BINDER TITLE EA 180 Series COMPUTED DRS DATE 6/27/86 7 __

Limit Switches Manufactured 5/I5509

After 7/30/80 CHECKED RNB DATE 6I27/86 2,/•

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE
PERFORMANCE SPECTFTCATTONS CAN RE SATTSFIEDT TNER
(Continued)

(c) Parameter

Voltage

Demonstrated Conditions

125V AC/DC

0.5 amp/IOOVDC

ACCTDENT CONDITTTON

Reference

TAB D. R 3-4

TAB D, pp 10-43,
7-1,

Load 0.086 amp/lOOVDC Section 7.1

Frequency NA NA

Accuracy NA NA

Other(s)
Insulation TAB D, pp 10-41,
Resistance - 5 M oHM 10-45. 10-50

Contact TAB D, p 7-1,
Opening < 2 milli-sec Section 7.1

JUSTIFICATION/COMMENTS The typical application of these limit

switches is in control circuits. for examnle solenoid valves.

These circuits operate at 120VAC or 125VDC with current

ratings of aRproximatelv 0.3 to 1.3 amps. This is well within

the UL and nameplate ratings of 20 amps @ 125VAC and 5 amps

@ 125VDC. The demonstrated load of 0.5 amps @ IOOVDC for

mechanical aging and 0.086 amps @ 100VDC for all other per-

formance tests is considered adequate for the following

reasons: (1) Low voltage and currents may not break down the

film/oxide and therefore nrovide little rnntacrf surfare

renewal.

PAGE B-18 RI
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BINDER NO. WBNEQ-IZS-001 PLANT ODN UNIT(S) SHEET 18a OF 37
R I R-

BINDER TITLE 4EA 180 Series COMPUTED IRI Jug DATE 5L/zZBs
Limit Switches Manufactured
After 7/30/80 CHECKED RI 2&t DATE __/9_i_

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

JUSTIFICATION/COMMENTS (CONTINUED)

(2) When switches are operated at rated voltage and currents, the
contact surfaces tend to be self-cleaning and/or the potential
of the circuit is sufficient to break down films or oxides
that might form on the contact faces. While there are no
plant specific requirements with regard to contact bounce and
insulation resistance minimum, the values demonstrated are
considered adequate. At 5M ohms, there would be a slight
leakage current of approximately 0.025 milliamps for a typical
125V circuit. This small leakage current should not provide
enough amperage to cause any adverse circuit operation.

(3) Since TVA's standard design practices prevent circuits from
exceeding the UL ratings of contacts, the 10OVDC and 0.086
amp load used for testing is conservative and adequate
considering items (1) and (2) above.

PAGE B-18A RI
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BINDER NO. WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET 20 OF 37
Rl R__

BINDER TITLE EA 180 Series COMPUTED DRS DATE 6/25/86-JV7Az
Limit Switches Manufactured rtl7/89
After 7/30/80 CHECKED RNB DATE 6/27/86."/9'6/&/t

K.2 REQUIRED OPERATING ENVIRONMENT Room 737.0-A5

Reference Environmental Drawing No. 47EZ35-48

(1) Normal Max

(a) Temperature (°F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: I

(2)

104

ATM(-)

80
5

8.8x10

None

Abnormal Max

(a) Temperature (°F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to eight -

hours per excursion and will occur- less than 1% of the plant

life. (Effect on qualified life is negligible, See generic

position in Binder No. WBNEQ-GEN-001).

(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 NA

(c) Humidity (%) NA Accident type NA

(d) Radiation (rd) 1.2 x 10 Accident type LOCA JR1

(e) Spray Type NA Accident type NA

PAGE B-20 RI
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BINDER NO. WBNEQ-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET 21 OFJ37
R 1 R__

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/14/86rDpb
Limit Switches Manufactured 047^07
After 7/30/80 CHECKED RNB DATE 8/14/862/(aE

0/f/97

K.3 REQUIRED OPERATING ENVIRONMENT Room 713.0-A6

Reference Environmental Drawing No. 47E235-56 IR1

(1) Normal Max

(a) Temperature (*F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: I

104

ATM(-)

80

2. &x10

None

(2) Abnormal Max

- (a) Temperature (CF)

L (b) Pressure (psig)

- (c) Humidity (%)

6 (d) Radiation (rd)

110

ATM (-)

90

NA |R1

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to eight

hours per excursion and will occur less than 1% of the plant

life. (Effect on qualified life is negligible. See generic

position in Binder No. WBNEQ-GEN-OO1).

(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 NA

(c) Humidity (%) NA Accident type NA

(d) Radiation (rd) 2 x 10 Accident type LOCA JR1

(e) Spray Type NA Accident type NA

PAGE B-21 RI
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BINDER NO. WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET 22 OF-37
R 1 R

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/14/86 V _D __

Limit Switches Manufactured 6 f7
After 7/30/80 CHECKED RNB DATE 8L14a/6 2A

41/1/e7

K.4 REQUIRED OPERATING ENVIRONMENT Room 713.0-A28

Reference Environmental Drawing No. 4ZE235-61

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: I

(2)

104

ATM(-)

80

6
7,5xl1

None

Abnormal Max 4

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

110

ATM(-)

90

NA |R1

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to eight

hours per excursion and will occur less than 1% of the plant

life. (Effect on qualified life is negligible. See generic

position in Binder No. WBNEO-GEN-OO1).

(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 NA

(c) Humidity (%) NA Accident type NA

6
(d) Radiation (rd) 5 x 10 * Accident type LOCA

(e) Spray Type NA Accident type NA

* Worst case per WBNNAL3-022 (OE Calculation). See TAB C(13).
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BINDER NO. WBNEO-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET 24 OF-37
R 1 R 2

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/14/86 JDH JrD
Limit Switches Manufactured 5/17/89 i'1659
After 7/30/80 CHECKED RNB DATE 8/14/86 HDR ,we%

6/9/89

K.6 REWUIRED OPERATING ENVIRONMENT Room 757.0-A16

Reference Environmental Drawing No. 47E235-78

(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 (X) 90

3
(d) Radiation (rd) 1.8xlO (d) Radiation (rd) NA

(3) Process Interfaces: None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Maximum and minimum abnormal temperatures could

exist for up to eight hours per excursion and will occur less

than 1. of the plant life. Maximum abnormal temperatures

could exist for up to 10 hours "per month during" 4 months of

the year because of the EGTS units being operated for testing

and maintenance,

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

(a) Temperature (IF) 110 Accident type LOCA

(b) Pressure (psig) NA Accident type NA

(c) Humidity (%) NA Accident type NA

(d) Radiation (rd) < 1.7 x 107 * Accident type LOCA 1R2

(e) Spray Type NA Accident type NA

* See TAB C (2)

PAGE B-24 R2
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BINDER NO. WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET 25 OF.37
R I R-

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/15/86 D7VA
Limit Switches Manufactured y/1109
After 7/30/80 CHECKED- RNB DATE 8/15/86 MKg

T1970¢

K.7 REQUIRED OPERATING ENVIRONMENT ANN

Reference Environmental Drawing No. 47E235-44

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: I

110

ATM(-)

80

1 x 10

Non p

(2) Abnormal Max

- (a) Temperature (OF)

L (b) Pressure (psig)

- (c) Humidity (%)

L (d) Radiation (rd)

120

ATM (-)

20

NA |R1

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to eight

hours per excursion and will occur less than 1% of the plant

life. (Effect on qualified life is negligible. See generic

position in Binder No. WBNEO-GEN-001).

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

(a) Temperature (°F) 133.7 . Accident type LOCA

(b) Pressure (psig) ATM(-) Accident type LOCA

(c) Humidity (%) 61 Accident type LOCA

Radiation (rd)

Spray Type

7
1.2x510 gamma
Wx1O beta

NA

Accident

-Accident

type

type

IRI

RI

LOCA

NA

PAGE B-25 RI
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BINDER NO. WBNEQ-IZS-001 PLANT WBN UNIT(S) 1 SHEET 26 OF.3L
R J1 R_

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/14/86___
Limit Switches Manufactured 5//?/ 9
After 7/30/80 CHECKED RNB DATE 8/14/86 A

6/ /V

K.8 REQUIRED OPERATING ENVIRONMENT L-Lower Containment

Reference Environmental Drawing No. 47E235-42

(1) Normal Max

(a) Temperature (OF) 120

(b) Pressure- (psig) 0.3

(c) Humidity (%) 80

7
(d) Radiation (rd) 2xlO

(3) Process Interfaces: None

(2) Abnormal Max

- (a) Temperature (°F)

- (b) Pressure (psig)

- (c) Humidity (%)

- (d) Radiation (rd)

130

0.3

IOQQ

NA IR1

(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 plant life.

(Effect on qualified life is negligible. See generic position

in binder WBNEO-GEN-001).

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

(a) Temperature (0F) 327 . Accident type LOCA/HELB

(b) Pressure (psig) 11.2 . Accident type LOCA/HELB

(c) Humidity (%) 100 Accident type LOCA/HELB

4.7x108 beta

7
(d) Radiation (rd) 4x10 gamma Accident type LOCA

(e) Spray Type * Accident type LOCA/HELB

* 0.19 molar H3BO3 (2000 PPM Boron), 0.033 molar NaOH resulting in
a pH of 8.3 at 250C. Spray duration is 30 days, at a flow rate
equal to 0.92 GPM per square foot of containment cross section.

PAGE B-26 RI
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BINDER NO. WBNEO-IZS-001 PLANT WBN UNIT(S) 1 SHEET 27LOF 37
R I 4 R--Z2'

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/14/86 L...
Limit Switches Manufactured "/6/*
After 7/30/80 CHECKED RNB DATE 8/14/86 ____

1111719

K.9 REQUIRED OPERATING ENVIRONMENT North and South Valve Rooms

Reference Environmental Drawing No. 47E235-76

(1) Normal Max

(a) Temperature (OF) 130

(b) Pressure (psig) ATM(-)

(c) Humidity () 50%

(d) Radiation (rd)

3
1.8x103
1.8xlO

(2) Abnormal Max

(a) Temperature (°F) 140

(b) Pressure (psig) ATM

(c) Humidity (%)

North
South(d) Radiation (rd)

100%

NA

(3) Process Interfaces: None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal temperature conditions could exist for
up to 8 hours per excursion and will occur less than 1% of the
Plant life. The abnormal humidity of 10% will occur simulta-
neouslv with abnormal maximum temperature of 140°F. The
humidity conditions could exist for up to 8 hours and will
return to the normal maximum of 50% (Effect on qualified
life is nealligble. See zeneric nosition in binder
wRNOn-(ENAf-nnl '

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

*(a) Temperature (OF) *453 Accident type MSLB JR4

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

8.77 North
10.78 South

100%

4
< 1 x 10

(e) Spray Type

Accident type FW

Accident type FW

Accident type LOCA

Accident type NA

* - Per QIR MNMWBN90032 RO

PAGE B-27 R4
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BINDER NO. WBNEO-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET -28OF-37
R 1 R 4

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/16/86 JDH I/,
Limit Switches Manufactured 5/17/89 ""'/s
After 7/30/80 CHECKED RNB DATE 8/19/86 HDR -

6/9/89 ///4o

K. REOUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,
margin, etc.): For a cross-reference of equipment to

environmental drawing see TAB 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: See
TAB G for the limit switches requiring conduit seals ). R4

(7) Subject to submergence (Yes/No/NA)? No* (Reference:
TAB C (10)

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 Drawini 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(3) this TAB.

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

Tv~e RIMS No.

See TAB B. Section A

* All devices located in the valve
to be above the maximum possible

vault rooms have been verified
flood levels.

PAGE B-28 R4
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BINDER NO. WBNEO-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET 29 OF-37

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/14/86 JDH
Limit Switches Manufactured 6/9 /89 /b/90
After 7/30/80 CHECKED RNB DATE 8/14/86 HDR _1>4L

6/9/89 111/7196
!/Q/RQ /I/'7/917

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter

- Operating Time

Temperature (OF)

Pressure (psig)

Specified

100 days
***453(MSLB)

327

12.0

Demonstrated

30 days

391

119

Relative Humidity (%) 100

Chemical Spray*

Radiation (rd)**

Submergence

TAB C(3)

4.7x108 beta

7
6xlO gamma

NA

TAB CM3

8
2.04xlO gamma

NA

Reference

TAB C(4 IR4

TAB D. D 10-14

TAB D. D 10-14

TAB D,
DD 10-9. 10-51

TAB D,
DD 10-9. 10-51

beta-see P(3)

TAB D. D 10-5

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(4)

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

Test Profile
Envelopes Specified

Parameter (Yes/No/NA) Reference

Temperature Yes TAB C

Pressure Yes See L(1)

Relative Humidity Yes See L(1)

Chemical Spray Yes TAB C

Submergence NA NA

JUSTIFICATION/COMMENTS See TAB C(4) for comparison of test
profiles and WBN accident profile and demonstration of
100 days operability (accident dearadation aniiivalwnev
calculation).

IR4

R4

PAGE B-29 R4
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BINDER NO. WBNEO-IZS-OO1 PLANT WBN UNIT(S) I SHEET 30 OF-237
R 4 R

BINDER TITLE EA 180 Series - COMPUTED DRS DATE 8/14/86 Wi
Limit Switches Manufactured /1/6/90
After 7/30/80 CHECKED RNB DATE 8/14/86 J-40.

Cryq u

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(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)

Suaaested Marvinn Per TEEE-321(74) Annited Yes/No/N

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

+64
+892%
(107 Dsix)

10%

TAB C (4)

+NA

NA

A.

Yes

Yes

Yes

Tab C(4)

NA

NA

2 Dwells Yes

317X - See Yes

I R4

Comments

JUSTIFICATION/COMMENTS: Per TVA standard specification SS-E18.12.10.

Seismic Requirements for Categorv I Electrical and I&C Equipment.

theqe 14m4t caw4tphea chni-OA 'h toatrel tuen a'I hnat4onn e1 sod a2la

vertical. Since Namco verified in ADD. C of their report (TAB D.

DD 10-35 through 10-39) that cross-couiling was not significant,

the single axis test Performed in each of the 3 axis to 9.52 a's

was more than adequate.

The applied mariin to the maximum accident temperatures is

acceptable since the initial transient and the beak temperature were

applied twice. Reference: NUREG-0588. Revision 1, Part II.

Comment No. 73, pages II-38 and II-39. and IEEE 323-1983. vaies 18

and 19.

PAGE B-30 R4
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M. OPERABILITY TEST RESULTS

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

JUSTIFICATION/COMMENTS None

(2) Did the equipment performs its intended function during the
simulated design basis accident exposure (yes/no/NA)? Yes -

See comment (Reference TAB D. D. 7-1, Section 7.1 ).

JUSTIFICATION/COMMENTS One failure to transfer was recorded.

Namco believes this may have been aggravated by the test

set-uD. See TAB D. Dage 7-1. Section 7.2.

(3) Did the equipment perform its intended function during the
simulated post-design basis-accident exposure (yes/no/NA)?
Ada (Reference TAB D. D. 10-10).

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)? Yes (Reference See TAB C(4).

JUSTIFICATION/COMMENTS See TAB C(4) for additional comments.

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (yes/no/NA)? Yes
(Reference TAB C(6)).

JUSTIFICATION/COMMENTS See TAB C(6') for additional comments.

R4

PAGE B-31 R4
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BINDER NO. WBIEO-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET 31 OF 37
R 4 R_

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/14/86j!.
Limit Switches Manufactured - /f/b
After 7/30/80 CHECKED RNB DATE 8/14/86 JOBS
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BINDER NO. QIZSO00 PLANTWBN UNIT(S) 1 SHEET 2 OFR

BINDER TITLE EM 80 SERIES LIMIT COMPUTED &f2 DATE X_ -I

SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED aim DATE X

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- TAB G

PAGE 6i3a
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BINDER NO BNEQ-IZS-001 I PLANT WBN UNIT(S) 1 SHEET 33 OF 37
1\ V, R _ R -

BINDER TITLE EAl80 SERIES LIMIT COMPUTED k DATE -1 _ - __

SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED D DATE X _

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 justif ied?

(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

Yes

NA

NA

NA

NA

YES

YES

YES

YES

NA

YES-Section I
& TAB C(8)

PAGE--3 33
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BINDER NO WBNEQ-IZS-O00 PLANT _BN UN ITS) 1 SHEET 34 OF 37

BINDER TITLE EA180 SERIES LIMIT COMPUTED DATE R -R

SWITCHES MANUFACTURED AFTER 7/30/80 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
See Section P(2)
YES

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

See TAB C(3

Yes

Yes

Yes

Yes

Yes

Yes

PAGL '3
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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?

Yes/No/NA

Yes

Yes

Yes

Yes

NA

Yes-See
TAB C(4) 1 R4

Yes

NA

Yes-See
(18) Criteria regarding synergistic effects satisfied? TAB C(18)

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirements adequately
identified? Yes

P. DISCUSSION 1. AGING - SECTION E(7)(b) - This device was subject to

100.200 actuation cycles during mechanical axing testing. This is

equivalent to an averaze of 208 actuations per month or

aDuroximatelv 7 actuations ner day over the 40 year life of the

Dlant. This is ludned to be in excess of the full oben/elone

actuation cycles the associated valves will be required to oDerate

for normal Dlant {eewt AAl Say ao1

PAGE B-35 R4
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BINDER NO. WBNEO-IZS-OO1 PLANT -WBN UNIT(S) I SHEET 35-OF-37
R 4 R_

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/14/86MU
Limit Switches Manufactured 1i/bj90
After 7/30/80 CHECKED RNB DATE 8/14/86 -1. _
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BINDER NO. WBNEQ-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET 36 OF 37
R 1 R_

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/14/86 JVA
Limit Switches Manufactured 669W8
After 7/30/80 CHECKED RNB DATE 8/14/86 VAE

P. DISCUSSION (Continued)

operation, surveillance, and maintenance. Therefore, the mechan-
ical aging performed is adequate to demonstrate qualification over
the 40 year life of the plant.

2. 0(6)(e) - This device operates intermittently at relatively low
voltages and currents which will not result in significant heat
rise.

5. 0(12)(b) Beta dose is not required to be considered since this
device is housed in a sealed metal enclosure which will prevent the
passage of beta radiation through it and the entrance of beta -
emitting particles into it.

3. Per TVA Drawing 47E235-42 (Lower Compartment), the unatten- JR1
uated free field post-LOCA beta radiation dose contribution for
inside primary containment is 4.7 x 108 rads. The limit switch
internals will not; however, be subject to the unattenuated free
field beta dose. The switch housing assembly consists of three
rectangular parts; the Bronwite alloy housing body (a corrosion
resistant bronze casting alloy) and top and bottom stainless steel
covers which are tightly bolted together. The minimum thickness
is 1/8". Silicone rubber gaskets 0.060" thick are compressed
between the housing and top and bottom covers at 20-inch pounds,
creating a completely sealed unit that is water, oil, dust, and
pressure tight, meeting NEMA type 1, 4, and 13 requirements. Also,
all limit switches inside primary containment include a qualified
seal. Therefore, all beta radiation sources will be external to
the housing and subject to dose attenuation due to the housing.
The beta dose to the switch internals will essentially be
attenuated completely by a factor of 0.009 due to the minimum metal
thickness (reference TVA Calculation No. GENNAL3-002, TAB C, IR1
Section 19). The gap created by the gasket is sufficiently small
to allow only a negligible fraction of the unattenuated 4-pi
geometry free field dose to penetrate. However, as a conser-
vatism to account for the gap (without taking credit for
attenuation due to the silicone gasket), 10% of the unattenuated
free field dose is added to the dose attenuated by the metal
housing. Therefore, the 100-day beta dose to the switch internals
is conservatively estimated to be: 10% unattenuated contribution =
0.10 (4.7 x 10 ) = 4.7 x 107, 100% attenuate9 contribution = 0.009
(4.7 x 108) = 4.23 x 106. Total = 5.12 x 10 rads beta.

PAGE B-36 R1
PLUSEQ/ 158.42



BINDER NO. WBNEQ-IZS-OO1 PLANT WBN UNIT(S) 1 SHEET 37 OF-37
RJ1 R__

BINDER TITLE EA 180 Series COMPUTED DRS DATE 8/14/86 L 2l_
Limit Switches Manufactured 6-9 9
After 7/30/80 CHECKED RNB DATE 8/14/86A ___

&A0/F

P. DISCUSSION (Continued)

Additionally, the silicone gaskets themselves are not a concern.
They receive significant geometric shielding due to being tightly
compressed between the metal housing parts. Based on the switch
geometry, the outer gasket material will be exposed to only a
fraction of the unattenuated 4-pi geometry free field beta radia-
tion dose. This unattenuated dose would be further reduced due to
the angle of incidence into the narrow gap and attenuation due to
the outer gasket material resulting in minimal dose to the inner-
most gasket material. The gasket width is approximately equal to
the housing thickness (1/8 inch). Also, Target Rock Corp. has
conducted tests on a similar silicone rubber gasket used in a
similar application (reference EQ Binder WBNEQ-SOL-OOl, Section D,
page D-29) and found that after exposure to 185 megarads of gamma
radiation,

PAGE B-37 R1
PLUSEQ/158.43



L BINDER NOWNEQ-IZS-001 PLANT WN UN (S) 1 SHEET 37A OF 37
R -_ R

BINDER TITLE EA1 80 SERIES LIMIT COMPUTED DATE X __-__

|, SWITCHES MANUFACTURED AFTER 7/30/80 CHECKED DATE X

P. DISCUSSION (Continued)

Ambrittlement had occurred in the excess gasket material extending

beyond the mated parts. The ansket mntprial actually traDped between'

the mated Darts was still flexible. Likewise. in our application,

LUC VIQ = UW - I ------ -------

due to their being tightly sandwiched between the housin2 and housing

covers in a static application: especially considering that the outer

Dart of the gasket (least important) would exhibit the more significant

degradation. The limit switches also contain EPDM 0-rings used for

screw gaskets and the operating shaft seal. These O-rings are enclosed

hv the metal screws and shaft hounina which shields them from the

effects of beta radiation.

In conclusion: The total combined beta and gamma radiation dose will

equal 9.12 x 10 7rads TID (5.12 x 107beta + 4.0 x 1072amma) for

accident conditions. The accident radiation plus the large lower

compartment 40-year dose of 2.0 x 10 7rads equals a total radiation

dose of 1.1 x 10 8rads TID. These switches were tested to 2.04 x 108

rads which envelops our plant requirements. Therefore. they are

qualified for our worst case pamma and beta radiation dose.
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UNIT(S)~i 
SHEET OF1

BINDER NO. WBEOIZS
2 PLANT WBNU

INDER TITLE EA SERIES LIMIT OMPUTED R1/JWH DATE 9/28/89

d DTCHES MANTIFACTUjRED BETWEEN 
R

_N RE B/7&E1 
an /080CE 

D R1/wCG DATE -9-/28-/89

r /2
TAD A

NOTES

1. Elevations shown 
are Actual elevations 

for equipment located 
in the

Reactor Building 
and Floor elevations 

for equipment located 
outside

the Reactor Buildingfl

2. See Page B-l for 
source of Category 

and Operating 
Time assignments.

3. A phase "A" containment 
isolation will 

cause the associated 
FCV toi\

close. The limit switches 
must then open 

and remain open 
preventing men

solenoid reenergization 
and valve opening 

upon phase "A" 
containment

isolation reset. 
This limit switch 

position indication 
is a PAM Bn

variable and must 
be monitored to 

verify that containment 
isolation

integrity is maintained 
for the duration 

of each event.
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BINDER NO. a NBNEQ-IZS -002
MANUFACTURER * NAMCO
PAGE 1 OF 8PRINT 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

--------LOCATION--------
UNIT DEVICE ID NOD. -- AgMITM2 RMRAD "I

-MODEItL NMER-.. CONTRACT (2)

WBN-1-ZS -061-0097A -B 1-FCV -061-0097/ZS1 -B 300
INLET ISLN VALVE REACTOR BLDG POS SW EA180-15302

WBN-1-ZS -061-0097B -B 1-FCV -061-0097/Z52 -B 300
INLET ISLN VALVE REACTOR BLDG POS S1W EA180-15302

WBN-1-ZS -061-0122A -B 1-FCV -.061-0122'ZSI -B 300
OUTLET ISLN VALVE REACTOR BLDG POS SW EA180-15302

WBN-1-ZS -061-0122B -B 1-FCV -061-0122/ZS2 -B 300
OUTLET ISLN VALVE REACTOR BLDG POS SW EA180-15302

WBN-I-ZS -061-0192A -B
GLYCOL SUP ISLN VALVE POS St'

1-FCV -061-0192/ZS1 -B 294
1 EA180-15302

772'10" UC
79K3-824495-1

772' 5" UC
79K3-824495-1

776' 2" UC
79K3-824495-1

775' 9" UC
79K3-824495-1

807' 7" UC
79K3-824495-1

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

OPER TI™E EVENT

1 GOD
lOOD
100D

100DlMO
lMO
100D
100D

100D
lMO
lMO100D
100D
100D
iMO

lMOloon
10OD

100D
100D
100D
1MO
1MO

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

L
MS/C
FRH/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

EQIS NUMBER
nFrDTPTTnm

R I R 2 R -

I PAGE I-zi. R2
PREPARER/DATE D. R. S.
CHECKED/ DATE I. a.

2&/6Z

SAFETY FUNCTION

VLV POS IND IS A PAM B1 VARIB
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT TO
VERIFY CONTAINMENT INTEGRITY.

VLV POS IND IS A PAM BI VARIB
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT TO
VERIFY CONTAINMENT INTEGRITY.

VLV POS IND IS A PAM BI VARIB
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT TO
VERIFY CONTAINMENT INTEGRITY.

VLV POS IND IS A PAM B1 VARIB
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT TO
VERIFY CONTAINMENT INTEGRITY.

VLV POS IND IS A PAM B1 VARIB
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT TO
VERIFY CONTAINMENT INTEGRITY.

TLJd

9-2L- F

9-2&8-7t
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BINDER NO. I WBNEQ-IZS -002
MANUFACTURER i NAMCO
PAGE 2 OF 8PRINT DATEs 07/07/90

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

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

ESCNIPTERNUNIT DEVICE ID AODEL NLBELU(2)
DESCRI PTI ON ~iDE.~~~lB~- ONTRACT (2

NBN-1-ZS -061-0192B -B 1-FCV -061-0192/ZS2 -B 294

GLYCOL SUP ISLN VALVE POS SW EA180-15302

WBN-1-ZS -061-0194A -B 1-FCV -061-0194/ZS1 -B 300

GLYCOL RETURN ISLN VALVE POS SW EA180-15302

WBN-1-ZS -061-0194B -B 1-FCV -061-0194/ZS2 -B 300

GLYCOL RETURN ISLN VALVE POS SW EA180-15302

WBN-1-ZS -062-0072A -A 1-FCV -062-0072A/ZS1 -A 047
REGEN HTX LETDOWN ISOLATION VLV EA180-31302

WBN-1-ZS -062-0072B -A 1-FCV -062-0072B/ZS2 -A 047

REGEN HTX LETDOWN ISOLATION VLV EA180-31302

8071'1" UC
79K3-824495-1

810s 3" UC
79K3-824495-1

809' 9" UC
79K3-824495-1

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

704' 6" RN A
A
A
AA

704' 3" RN A
A
A
A
A

100D
100D
100D1lMO1MO

100D
100D
100D
lOU
lMO

100D
100D
100D
iMO
1lMO

SMIO
5MIl

5MIN

15MIN
1HR

5MIN
5MIN
5MIN
15MIN
1HR

L
MS/C
F1/C
RH/C
CV/C

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

I

MS/CFW4/C

RH/C
CV/C

L
MS/C

FN/C
RH/C
CV/C

L
MS/C
FN/C
RH'C
CV/C

OPER TIME EVENT

R.LI R Z R-

lPAGE -1 |R2 PREPARER/DATE _AX5; &/ 6196

CHECKED/DATE IY.4. ?/8/d16
9-za-57
wCr,
q - z a,-S

4zXI

7/z3lt~o

SAFETY FUNCTION

VLV POS IND IS A PAM B1 VARIB
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT TO
VERIFY CONTAINMENT INTEGRITY.

VLV POS IND IS A PAM Bl VARIB
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT TO
VERIFY CONTAINMENT INTEGRITY.

VLV POS IND IS A PAM B1 VARIB
AND MUST BE MONITORED FOR THE
DURATION OF EACH EVENT TO
VERIFY CONTAINMENT INTEGRITY.

LS POS IND IS A PAM B1 AND D2
VARIABLE AND MUST BE MONITORED
TO VERIFY CONTAINMENT
INTEGRITY.

LS POS IND IS A PAM B1 AND D2
VARIABLE AND MUST BE MONITORED
TO VERIFY CONTAINMENT
INTEGRITY.



h-Jy(.
PRINT DATEs 07/07/90

BINDER NO. i
MANUFACTURE
PAGE 3 OF

WBNEQ-IZS -002
a NAMCO

8

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
DESCRIPTION

--------LOCATION--------
NO, AZMITH ELEY(1) RM/RAO CAT
MODEL NUMBER CONTRACT (2)

WBN-1-ZS -062-0073A -A 1-FCV -062-0073A/ZS1 -A 047
REGEN HTX LETDOWN ISOLATION VLV EA180-31302

WBN-1-ZS -062-0073B -A 1-FCV -062-0073B/ZS2 -A 047
REGEN HTX LETDOWN ISOLATION VLV EA180-11302

WBN-1-ZS -062-0074A -A 1-FCV -062-0074A/ZS1 -A 050
REGEN HTX LETDOWN ISOLATION VLV EA180-11302

WBN-1-ZS -062-00748 -A 1-FCV -062-0074B/ZS2 -A 050
REGEN HTX LETDOWN ISOLATION VLV EA180-31302

NDN-1-ZS -063-0071A -A 1-FCV -063-0071/ZS1 -A 290
SIS CHECK VALVE LEAKTEST ISLN POS SW EA180-31302

704' 8" RW A
A
A
A
A

704' 3" RW A
A
A
A
A

704' 6a RW

704' 4" RW

721' 5" AC4
79K3-824495-1

A
A
A
A
A

5MIN
5MIN
5MIN
15MIN
1HR

5MIN
5MIN
i5MIN
1 5MIN
1HR

5MI N
5MIN
5MIN
15MIN
1HR

A 5MIN
A SMIN
A 5MIN
A ISMIN
A 1HR

A
A
A
A
A

10D
100D
100D
1MG
1MG

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

PAGE -' V z
PREPARER/DATE D. R.1.
CHECKED/DATE E.d AA

5VI/86
91/elNCD

OPER TIME VN

, -,

SAFETY FUNCTION

LS POS IND IS A PAM B1 AND D2
VARIABLE AND MUST BE MONITORED
TO VERIFY CONTAINMENT
INTEGRITY.

LS POS IND IS A PAM B1 AND D2
VARIABLE AND MUST BE MONITORED
TO VERIFY CONTAINMENT
INTEGRITY.

LS POS IND IS.A PAM B1 AND D2
VARIABLE AND MUST BE MONITORED
TO VERIFY CONTAINMENT
INTEGRITY.

LS POS IND IS A PAM B1 AND D2
VARIABLE AND MUST BE MONITORED
TO VERIFY CONTAINMENT
INTEGRITY.

PHASE A CNTMT ISO CAUSES ASSOC
FCV TO CLOSE. LS OPENS &
REMAINS OPEN PREVENTING SOL
REENERGIZATION & VLV OPENING
ON PHASE A CNTMT ISO RESET.

R I R_?2 R-

'S~L-H
4it-Si9 *s -
L-c( 6 Z&-

7--2 i -- 77/z-1/o



BINDER NO. * WBNEQ-IZS -002
MANUFACTURER * NAMCO
PAGE 4 OF 8PRINT 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

---------- LOCATION--------
CE ID NQ0.tI ELFV(1 RM/RAD CAT

MOE-NM£ CONtRACT (2YEQOS NUMBER
n~srRTPTOlMN

WBN-1-ZS -063-0071B -A 1-FCV -063-0071/ZS2 -A 290
SIS CHECK VALVE LEAKTEST ISLN POS SW EA180-31302

WBN-1-ZS -063-0072A -A 1-FCV -063-0072/ZS1 -A
CNTMT SUMP TO RHR PUMP A-A VLV LIMIT SW EA180-12302

WBN-1-ZS -063-0072B -A 1-FCV -063-0072/ZS2 -A
CNTMT SUMP TO RHR PUMP A-A VLV LIMIT SW EA180-12301

WBN-1-ZS -063-0073A -B 1-FCV -063-0073/ZS1 -B
CNTMT SUMP TO RHR PUMP B-B VLV LIMIT SW EA180-12302

WBN-1-ZS -063-0073B -B 1-FCV -063-0073/ZS2 -B
CNTMT SUMP TO RHR PUMP B-B VLV LIMIT SW EA180-12302

721' 6" AC4
79K3-824495-1

685' A07'
79K3-824495-1

685'1

A
A
A
A
A

A
A
A
A
A

AO7' A
A
A
A
A

685' AO'
79K3-824495-1

685' A07'
79K3-824495-1

A
A
A
A
A

A
A
A
A
A

OPER TIME EVENT

100D
100D
100D
1lMO
1lMO

lOOD
l MO
1lMO
1lMO
100D
lMO
lMO
lMO
lMO100D
lMO
1MO
1MO
1MO

lOOD

lMO

1MO
iMO

lMOD1 MO
iMO

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

L
RH/A
AB
AF
CV/A

L
RH'A
AB
AF
CV/A

L
RH/A
AB
AF
CV'A

L
RH/A
AB
AF
CV/A

UNIT DEVI(

R I R 2 R

PAGE -s 5 j
PREPARER/DATE D. .J

CHECKED/DATE MZ-AP.

(I

13Ade-p5

-V-0144

-;vwti
qC =a R

SAFETY FUNCTION

PHASE A CNTMT ISO CAUSES ASSOC
FCV TO CLOSE. LS OPENS &
REMAINS OPEN PREVENTING SOL
REENERGIZATION & VLV OPENING
ON PHASE A CNTMT ISO RESET.

PROVIDE INTERLOCK TO ALLOW RHR
SPRAY HDR VLVS TO BE MANUALLY
OPENED. MUST'RETAIN POS FOR
30D MUST NOT FAIL SUCH THAT
RHR SPRAY HDR CAN'T BE OPENED.

PROVIDE INTERLOCK TO ALLOW RHR
SPRAY HDR VLVS TO BE MANUALLY
OPENED. MUST RETAIN POS FOR
30D. MUST NOT FAIL SUCH THAT
RHR SPRAY HDR CAN'T BE OPENED.

PROVIDE INTERLOCK TO ALLOW RHR
SPRAY HDR VLVS TO BE MANUALLY
OPENED. MUST RETAIN POS FOR
30D. MUST NOT FAIL SUCH THAT
RHR SPRAY HDR CAN'TBE OPENED.

PROVIDE INTERLOCK TO ALLOW RHR
SPRAY HDR TO BE MANUALLY
OPENED. MUST RETAIN POS FOR
30D. MUST NOT FAIL SUCH THAT
RHR SPRAY HDR CAN'T BE OPENED.

f ,,& co-



BINDER NO. * WBNEQ-IZS -002
MANUFACTURER i NAMCO
PAGE 5 OF 8PRINT 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

EQIS NUMBER UNIT DEVICE ID NO.
DESCRIPTION

IIUIlcL -IumIL

-------- LOCATION--------
AZMIIH ELV12 BMRAD CAI OPER TIME EENT
L.. CONTRACT (2)

SAFETY FUNCTION

WBN-1-ZS -068-0308A -B 1-FCV -068-0308/ZS1 -B 317
RCS FLOW CNTL VALVE WDS GA TO PRT POS SW EA180-11302

WBN-I-ZS -068-0308B -B 1-FCV -068-0308/ZS2 -B 317
RCS FLOW CNTL VALVE WDS GA TO PRT POS SW EA180-11302

WBN-1-ZS -072-0044 -A I-ZS
CNTMT SMP TO HDR A FCV STEM SW

WBN-i-ZS -072-0045 -B 1-ZS
CNTMT SMP TO HDR B FCV STEM SW

-072-0044

-072-0045

-A
EA180-12302

-e
EA180-12302

WBN-1-ZS -077-0009A -B 1-FCV -077-0009/ZS1 -B 280
RCDT PUMP DISCH FLOW CNTL VLV LIMIIT SW EA180-15302

724' 4" AC4
79K3-824495-1

723' AC4
79K3-824495-1

685'

A
A
A
A
A

100D
100D
100D
lMO
IMO

A 100D
A 1OOD
A 1OOD
A IMO
A IMO

A07' A/B
B
B
B
B

685' A07'
79K3-824495-1

724' 1" AC4
79K:-824495-1

A/B
B
B
B
B

A
A
A
A
A

iWK/lOOD
30D
30D
30D
30D

IWK/iOOD
SOD
30D
30D
30D

100D
100D
1000
lMO
lMO

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

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

L
RH'A
CV/A
AF
AB

L
RH/A
CV/A
AF
AB

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

SEE NOTE 3.

SEE NOTE 3.

LS PROVIDES INTERLOCKS WHICH
PREVENT THE OPENING OF THE FCV
LS MUST NOT FAIL IN ORDER TO
PREVENT INADVERTENT DRAINING
OF THE RWST TO CNMT SUMP.

LS PROVIDES INTERLOCKS WHICH
PREVENT THE OPENING OF THE FCV
LS MUST NOT FAIL IN ORDER TO
PREVENT INADVERTENT DRAINING
OF THE RWST TO CNMT SUMP.

SEE NOTE 3.

R I R 2

PAGE j 6 Rz PREPARER/DATE D7. tg

CHECKED/DATE V /L /

R-

-SW H

?-2b'-X? /Z r/9 a

,, - d1

l-lUspr- UImItI



BINDER NO.,a WBNEQ-IZS -002
MANUFACTURER i NAMCO
PAGE 6 OF 8PRINT 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

--------LOCATION--------
UNIT DEVICE ID NO,. - AZMITH ELEV(-1) RM/RAD CAT

MoDEL NUMBER - CO-N-TRA CT -(2)
SAFETY FUNCTION

EQI NYUMBER

WBN-1-ZS -077-0009B -B 1-FCV -077-0009/ZS2 -B 280
RCDT PUMP DISCH FLOW CNTL VLV LIMIT SW EA180-15302

WBN-1-ZS -077-0016A -B 1-FCV -077-0016/ZS1 -B 285
RCDT TO GAS ANALYZER FLOW CNTL VLV LS EA180-15302

WBN-1-ZS -077-0016B -B 1-FCV -077-0016/ZS2 -B 285
RCDT TO GAS ANALYZER FLOW CNTL VLV LS EA180-15302

WBN-1-ZS -077-0018A -B 1-FCV -077-0018/ZS1 -D 280
RCDT'TO VENT HDR FLOW CNTL VLV LIMIT SW EA180-15302

WBN-1-ZS -077-0018B -B 1-FCV -077-0018/ZS2 -B 280
RCDT TO VENT HDR FLOW CNTL VLV LIMIT SW EA180-15302

723' 8" AC4
.79K3-824495-1

718' 8" AC4
79K3-82449 5-1

718' 3" AC4
79K3-824495-1

723' 9" AC4
79K3-824495-1

723' 4" AC4
79K3-824495-1

A 100D
A lOOD
A 100D
A lMO
A lMO

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

100D
100D
lMOD
1lMO
100D

100DlMOD
lMOD
100D
100D

10OD
lMOD
lMOD

lOOD

100D

100D

lMO
lOOD

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

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

SEE NOTE 3.

SEE NOTE 3.

SEE NOTE 3.

.SEE NOTE 3.

SEE NOTE 3.

R-j- R 2

9-2r-fr? -7/Zjr/q|PAGE 7 7 [2
PREPARER/DATE D. 1.Si.

CHECKED/DATE MVA.P.

R

ur:^on X r W s uls

=

OPER TIME EVENT

9/oli(B6



PRINT DATEi 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

BINDER NO. * HBNEQ-IZS -002
MANUFACTURER , NAMCO
PAGE 7 OF 8

- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(j1 RM/RAD

MODEL NUMBER CONTRACT (2)

WBN-1-ZS -090-0108 -B I-FCV -090-0108/ZS -B 296
CNTMT BLDG LWR COMPT MON ISLN VLV POS SW EA180-14302

WBN-1-ZS -090-0109 -B 1-FCV -090-0109/ZS -B 297
CNTMT BLDG LWR COMPT MON ISLN VLV POS SW EA180-14302

WBN-1-ZS -090-0110 -B 1-FCV -090-O110/ZS -B 295
CNTMT BLDG LWR COMPT MON ISLN VLV POS SW EA180-14302

WBN-1-ZS -090-0114 . -B 1-FCV -090-0114/ZS -B 296
CNTMT BLDG UP COMPT MON ISLN VLV POS SW EA180-14302

WBN-1-ZS -090-0115 -B 1-FCV -090-0115/ZS -B 296
CNTMT BLDG UP COMPT MON ISLN VLV POS SW EA180-14302

IPAGEA8 Kl-

736' 1" AC4

736'10" AC4

737' 3" AC4

736 4" AC4

736' 3" 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/lOOD
5MN/100D
5MN/100D
15MN/1MO
1HR/lMO

5MN/100D
5MN/100D
5MN/100D
15MN/lMO
lHR/IMO

5MN/100D
5MN/100D
5MN/100D
15MN/lMO
lHR/lMO

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
FW/C
RH/C
CV/C

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

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

PREPARER/DATE D.R'.S. 92eA'6'
CHECKED/DATE W.dA4

EQIS NUMBER
DESCRIPTION

R I R 2 R'-

j -2 -ry
1-2k-k?

4sd2 __

y-lo

I

OPER TIME EVENT SAFETY FUNCTION

CNTMT VENT ISO SIG WILL CAUSE
ASSOC FCV TO CLOSE. THE LS
MUST OPEN & REMAIN OPEN
PREVENTING SOL REENERGIZATION
& VLV OPENING ON SIGNAL RESET.

CNTMT VENT ISO SIG WIL CAUSE
ASS4C FCV TO CLOSE. THE LS
MUST OPEN & REMAIN OPEN
PREVENTING SOL REENERGIZATION
& VLV OPENING ON SIGNAL RESET.

CNTMT VENT ISO SIG WILL CAUSE
ASSOC FCV TO CLOSE. THE LS
MUST OPEN & REMAIN OPEN
PREVENTING SOL REENERGIZATION
8 VLV OPENING ON SIGNAL RESET.

CNTMT VENT ISO SIG WILL CAUSE
ASSOC FCV TO CLOSE. THE LS
MUST OPEN & REMAIN OPEN
PREVENTING SOL REENERGIZATION
& VLV OPENING ON SIGNAL RESET.

CNTMT VENT ISO SIG WILL CAUSE
ASSOC FCV TO CLOSE. THE LS
MUST OPEN & REMAIN OPEN
PREVENTING SOL REENERGIZATION
& VLV OPENING ON SIGNAL RESET.



PRINT DATEo 07/07/90

BINDER NO. * WBNEQ-IZS -002
MANUFACTURER * NANCO
PAGE 8 OF 8

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--------
NO, AZMITH ELEVl) ER~AD
MODEL NUMBER CONTRACT

WBN-1-ZS -090-0116 -B 1-FCV -090-0116/ZS -B 291
CNTMT BLDG UP COMPT MON ISLN VLV POS SW EA180-14302

736'11" AC4

CAT
(2)

A/B
A/B
A/B
A/B
A/B

5MN/100D
5MN/100D
5MN/100D
15MN/IMO
IHR/lMO

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

SAFETY FUNCTION

CNTMT VENT ISO SIG WILL CAUSE
ASSOC FCV TO CLOSE. THE LS
MUST OPEN & REMAIN OPEN
PREVENTING SOL REENERGIZATION
8 VLV OPENING ON SIGNAL RESET.

PAGE 4-9 R2 PREPARER/DATE D. J c.

CHECKED/DATE .L9. 9

EQIS NUMBER
DESCRIPTION

UNIT DEVICE ID

RR 2

17A3/29

. . -19

h )

OPER TIME EVENT



BINDER NO. WBNEO-IZS-002 PLANT WBN UNIT(S) 1 SHEET 1 OF 32
R 1 R 2

BINDER TITLE EA 180 SERIES COMPUTED DRS DATE 5/22/86 JWH - c

LIMIT SWITCHES MANUFACTURED 9/28/89 7- P

BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 5/23/86 WCG 710k/
9/28/89 '7A/c

A. DOCUMENTATION

Equipment Description Limit Switch

Vendor/Manufacturer NAMCO

Equipment Model No.(s) See Tab A

QUALIFICATION REPORTS

(1) Title/Number/Revision Qualification of RIMS NEB 820318 202
NAMCO controls Limit Switch Model EA 180
to IEEE Standards 344 ('75), 323 ('74)
and 382 ('72)
.Revision 1 DATE 9/5/78

OTHER (ANALYSIS, VENDOR DATA, ETC.)

WBNOSG4-012 R5 (B18 900531 252) Category & Operating Times-System 61

WBNOSG4-013 R12 (B26 900327 200) Category & Operating Times-System 62
WBNOSG4-014 R11 (B26 900309 227) Category & Operating Times-System 63
WBNOSG4-017 R11 (B18 900612 252) Category & Operating Times-System 68

WBNOSG4-019 R8 (B26 900628 201) Cat.egory & Operating Times-System 72
WBNOSG4-021 R5 (B18 900612 251) Category & Operating Times-System 77
WBNOSG4-026 R7 (B45 870227 426) Category & Operating Times-System 90
Vendor Telecon: TVA (L. P. Woodley) and NAMCO (J. R. Bendokaitis)

on 10/22/85 - See TAB E (3)
Watts Bar Environmental Drawing 47E235-41 R1
Watts Bar Environmental Drawing 47E235-42 R2
Watts Bar Environmental Drawing 47E235-77 Rl
Material Aging Calculation WAC-293 (B44 900410 805)
.Reduction of Beta Dose by Sheet Steel WBNTSR-051 RO (B26 891129 202)

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 R2
WBEP-0248Q



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

Equipment is qualified pending resolution of open items identified in

the front of the binder. 1. SCR WBNEEB8578 R3 - Gasket replacement

COMMENTS /RECOMMENDATIONS

The required
reviewed for
qualified to
parameters.

operating environments, normal and accident, have been
each switch location identified in TAB A. All switches are
the worst case combination of these environmental
This includes consideration of peak levels and profiles.

PAGE B-2 RI
PLUSEQ/248. 13

BINDER NO. WBNEQ-IZS-002. PLANT WBN UNIT(S) I SHEET 2 OF-32
R- 1 R~

BINDER TITLE EA 180 SERIES COMPUTED D DATE --
LITMTT SWITCHES MANUFACTURED

DATE 9/8/86 4- lre __

q-44-01
CHECKED- NAP -BETWEEN 9/5/78 AND 7/30/80

I RI



BINDER NO. wRNEQ-1T7.-0o2PLANT WR_ _ _ UNITIS) 1 SHEET -3 OF .. 342

_______ _______ _____ & R - R _ _ _

BINDER TITLE PA 180 SERTFS T.TMTT COMPUqTED DATE . . fi
SWITCHES MANUFACTURED BETWEEN
q/v/78 AN) 7/gO/Rn CHECKED . DATE , I __

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 10CFR50.49
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-
01B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS Purchase contract is dated 1978 (see

Tab E(2)).

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1971

PAGE 3

TVA EQP025.51



BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET 4 OF 32

BINDER TITLE EA180 SERIES LIMIT COMPUTED M-' DATE /R. __

SWITCHES MANUFACTURED BETWEEN 1

9/5/78 AND 7/30/80 CHECKED (/P DATE _______ _ _

D. QUALIFICATION METHODOLOGY

PAGEQA4

TVA rlu ZD . D

I ~ne

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 This test provides generic group qualifica-

tion for EA180 series limit switches. Model EA180-11302 was

selected for test purposes and is identical to models of the same

number at Watts Bar. Other models of the EA180 series have been

qualified with supporting supplementary testing and similarity

discussions. See Tab CM1) for similarity evaluation.



E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification documentation identical to the
plant equipment which requires qualification (Yes/No/NA)? Yes - See Comment
Section D.

Plant Device

(1) Equipment Type Limit Switch

(2) Manufacturer NAMCO

(3) Model Number(s) See TAB A

(4) Serial Number(s) See Comment

(5) Identify Component N/A
Unique checksheet
attached:

Qualification
Document

Limit Switch

NAMCO

EA 180-11302

See Comment

Reference

TAB D. Page D-6

TAB D. Page D-6

TAB D. Page D-6

JUSTIFICATION /COMMENTS

These limit-switches do not have serial numbers but are provided with
date codes per the manufacturer's date code system described on
EA 189-90051, page 1 of 3 (TAB H). These date codes are documented on
field verification sheets found in TAB F. All limit switches in this
binder have date codes between 9/5/78 and 7/30/80. Contract
Certification of Compliance for these switches, found in TAB E(1),
documents qualification to the test report found in TAB D.

PAGE B45 RI

PLUSEQ/248.14

BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET5 -OF-32
R ~1 R-

BINDER TITLE EA 180 SERIES COMPUTED DRS DATE 5/22/86 4 e

LIMIT SWITCHES MANUFACTURED
BETWEEN 9/5178 AND 7/30/80 CHECKED NAP DATE 5/23/86 H4ye-__



BINDER NO. WBNEO-IZS-002 PLANT WBN UNIT(S) 1 SHEET 6 OF-32
R 1 R__

BINDER TITLE EA 180 SERIES COMPUTED ED i. DATE 5-22-8
LIMIT SWITCHES MANUFACTURED 9

CHECKED NAPBETWEEN 9/5/78 AND 7/30/80 DATE 5-23-86 1 _e_

'?-z&-

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the qualification
docnuimAntation 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

donnector
Seals,

Orientation

Physical
Configuration

Other

Identify Interface

None

None

None

Required

None

None

None

See Comments

Plant
Requirement?

(Yes/No)

No

No

No

No

No

See Comments

Reference

Test Report

None

None

None

TAB D. Page D-7

None

None

None

None

RI

JUSTIFICATION/COMMENTS

Although it was not considered part of the qualification test, an
operating lever is required for proper operation of the switch. The
lever and roller should be of metal construction. Nylon rollers are
not acceptable and are controlled through TVA's maintenance program
(see TAB G).

PAGE B-6 RI
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET 7 OF-32
R I R

BINDER TITLE EA 180 SERIES COMPUTEDD. DATE 5-22-8R _

LIMIT SWITCHES MANUFACTURED
BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 5-23-86- .JC-

f-ZS- 11

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

(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

TAB D. Page D-7

TAB D. Page D-7

TAB D. Page D-7

TAB D. Page D-8

TAB D. Page D-7

TAB D. Page D-8

TAB D. Page D-12

TAB D. Page D-13

TAB D. Page D-41

(2) Was the same piece of equipment used throughout the test sequence
described in item (1) above (Yes/No/NA)? Yes - See Comment (2)

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately document (Yes/No/NA)? No - See Comment (1)
(Reference: TAB D. Appendix E).

JUSTIFICATION/COMMENTS (1) Test equipment and calibration dates were
recorded; however, test equipment accuracies were not documented in the
test report. (2) The test report recorded seismic test data (TAB D,
Appendix B) for a different EA 180 switch. However, the switch

PAGE B-7 R1
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G. TEST SEQUENCE (continued)

used throughout the test sequence was seismically conditioned by

subjecting it to all vibrations contained in the seismic test

(TAB D, pages D-11 and D-12).
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEETLOFJ3
R 1 R -~

BINDER TITLE EA 180 SERIES COMPUTEDM. D DATE 5-22-86 _____

LIMIT SWITCHES MANUFACTURED
BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 5-23-86 WC ___

H.. AGING

(1) Was aging considered in the qualification program (Yes/No/NA)?
Yes (Reference: TAB D. pages D-7 & D-8 ). 1

JUSTIFICATION/COMMENTS None

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

Aging Effect Yes/No/NA Reference

Thermal aging Yes- TAB D. Page D-7

Radiation exposure Yes TAB D. Page D-8

Vibration (non-seismic) aging Yes TAB D. Page D-35

Operational (electrical/mechanical/
- process) stress aging Yes TAB D. Page D-7

JUSTIFICATIONICOMMENTS 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)? N/A (Reference: See Comment).

JUSTIFICATION/COMMENTS No known synergistic effects.

(4) Thermal Aging:

a) Was thermal aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: TAB D. page D-7 ). IRI

JUSTIFICATION/COMMENTS None

:

PAGE B-9 Ri
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET 10 OF 32

BINDER TITLE EA 180 SERIES COMPUTEDDRS DATE 5-22-86 ._
LIMIT SWITCHES MANUFACTURED
BETWEEN 9/5-178 AND 7/30/80 CHECKED NAP DATE 5-23-864 X4 _

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation identified
in the qualification program (Yes/No/NA)? xe
(Reference: N7A).

JUSTIFICATION/COMMENTS See Material Analysis in TAB C(5).

(c) Was the basis for thermal aging identified in the qualification program
(Yes/No/NA)? Yes Reference TAB D Page D-7 footnote "+" ).

JUSTIFICATION/COMMENTS See Material Analysis in TAB C(5).

(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. Page D-7. footnote "+").

Parameter - Plant Maximum Normal

Temperature 104°F/110F/120°F

Time

Test

NLA

NIA

Equivalent
104°F/
110°F/120°F
20.6/

40 Years

life established byJUSTIFICATIONlCOMMENTS *Qualified
Materials Analysis in TAB C(S).

(e) Was the Arrhenius methodolgy used for accelerated aging
(Yes/No/NA)? Yes (Reference: N/A.).

JUSTIFICATION/COMMENTS See Materials Analysis in TAB C(5).

(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: ILA2).

JUSTIFICATION/COMMENTS See Materials Analysis in TAB C(S).

PAGE B-10 R1.
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET 11 OF 32

BINDER TITLE EA 180 SERIES C0MPUlv DATE 5-2 -
LIMIT SWITCHES MANUFACTURED

BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 5-23-86 W9. ..

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: lNLA.).

JUSTIFICATION/COMMENTS None

(h) Was the equipment operated during the thermal aging
(Yes/No/NA)? N/A (Reference: N/A ). H

JUSTIFICATION/COMMENTS Qualified life determined by Materials

Analysis rather than accelerated aging test on assembled

device.

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification
program (Yes/No/NA)? Yes - (Reference: TAB D. Page D-8).

JUSTIFICATION/COMMENTS None

(b) Were the materials susceptible to radiation degradation identified in
the qualification program (Yes/No/NA)? No (Reference: N/A.).

JUSTIFICATION/COMMENTS Assembled test specimen irradiated to

204 megarads.

(c) Was the basis for radiation aging exposure identified in the
qualification program (Yes/No/NA)? No2 (Reference: N/IA

JUSTIFICATION/COMMENTS 204 megarads exposed the switch to a

greater radiation dose than expected for the serivce life of

the switch plus accident conditions and margins.

PAGE B-1 I R1
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B,11
H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(Yes/No/NA)? Yes (Reference: TAB D. Page D-18 ).

Plant normal ambient radiation
dose (rd) 2 x 107-

Test exposure dose (rd) 2.04 x 10

Test exposure dose rate (rd/hr) .7 x 10

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

JUSTIFICATION/COMMENTS None

(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: TAB D. Page D-35).

JUSTIFICATION/COMMENTS None

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

JUSTIFICATION/COMMENTS See TAB C(2)

1. Qualification program refers to the test report and any supplemental j l
documentation including TVA analyses in TAB C of the Binder.
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET I3LOF32j
R 1 R

BINDER TITLE EA 180 SERIES COMPUTEDME_ DATE 5-22-86 L~
LIMIT SWITCHES MANUFACTURED
BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 5-23-86 tWi*_

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: TAB D. Pages D-50 & D-51). IR\

JUSTIFICATION/COMMENTS None

(b) Was the basis for stresses induced during operational aging identified
and justified in the qualification program (Yes/No/NA)? Yes
(Reference: TAB D. Pages D-7 & D-8).

JUSTIFICATION/COMMENTS See Section P(1) for additional
discussion.

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (Yes/No/NA)? Yes. See next sheet for
discussion. (Reference: N/A ).

Qualified life (Document in QMDS) 40 sears*

JUSTIFICATION/COMMENTS *Through periodic refurbishment as defined
in EA 189-90051 (TAB H).

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

Replacement Intervals (Document in QMDS) See QMDS TAB G.

JUSTIFICATION/COMMENTS None

PAGE B-13R
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET 14 OF 32

BINDER TITLE EA180 SERIES LIMIT COMPUTED a DATE X R - R
SWITCHES MANUFACTURED BETWEEN

9/5/78 AND 7/30/80 CHECKED /7 DATE _ _ __ __

QUALIFIED LIFE H(8) The qualified life for all equipment covered

by this binder is 40 years through periodic refurbishment. For

further discussion on material analysis and Arrhenius methodology,

refer to material analysis discussion found in Tab C(5).

The scheduled maintenance service times shown below comes directly

from this Arrhenius curve.

Max Normal Ambient Service Time

104OF 20.6 yrs.

1100F 12.9 yrs.
120OF 8.2 yrs.

The QMDS section found in Tab G will document the limit switches

which require refurbishment and the appropriate schedule.
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNITIS) 1 SHEET 1 5 0F 32

BINDER TITLE EA180 SERIES LIMIT COMPUJTED AŽ -_DATE 5 .R __

SWITCHES MANUFACTURED BETWEEN i/ *
9/5/78 AND 7/30/80 CHECKED -- DATE _____

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or

Radiation Degradation and Aging
Materials Analysis)

Material/Property/Function

Ethylene Propylene/
(a) O-Ring Shaft Seal

(b) Silicone rubber/Gasket

Synthetic hydrocarbon
grease with fluorocarbon/

(c) lubricant

Aromatic ether based oil/
(d) lubricant

Glass filled polyester
(thermoset plastic)/
contact block

(e) contact carrier

(Use Section C of EQC Binder for Detailed

Radiation
Threshold

NA

NA

NA

NA

Reference

NA

NA

NA

NA

Activation
Energy

0.8eV

1 . 14eV

Unknown

Unknown

NA NA Unknown

Reference

TAB C(5)

TAB C(5)

TAB C(5)

TAB C(5)

TAB C(5)

JUSTIFICATION/ COMMENTS None

PAGE
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BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 5-29-86 w___

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

(1) Acceotnnce Criteria: Does the reoort/analvsis identifv the limiting values
of Derformance characteristics which would constitute failure if not met
(Yes/No/NA)? No (Reference: NIA).

Identify Acceptance Criteria: See Section P(3).

(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)? No (Reference: NIA).

Identify baseline and functional testing: See Section P(3).

JUSTIFICATION/COMMENTS None

~) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (Yes/No/NA)? Yes
(Reference: TAB D. Page D-43 ).

JUSTIFICATION/COMMENTS None
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J. EQUIPMENT ELECTRICAL CHARACTERIST1CS 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: See Comment ).

JUSTIFICATION/COMMENTS See Comment J(5)(b)

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

Plant Normal
(a) Parameter Conditions Reference

Voltage See Comment N/A

Load See Comment N/A

- Frequency N/A N/A

Accuracy N/A JL

Other(s)

Insulation Resis. See Comment N
minimum

Closed contact See Comment N,
open less than
2 mili-sec during
seismic test

JUSTIFICATION/ComENTS; See Comment J(5)(b)
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BINDER NO. WBNEO-IZS-002 PLANT WBN UNIT(S) 1 SHEET-18 OF3-2
R I R

BINDER TITLE EA 180 SERIES COMPUTED DRS DATE 5-31-8

LIMIT SWITCHES MANUFACTURED
BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 6-2-86 __a

Jwq-tb

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

Specific Accident
(b) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Insulation Resis.
minimum

Closed contact
-0 open less than

2 mili-sec
during seismic test

Conditions

See Comment

See Comment

N/A

N/A

See Comment

See Comment

JUSTIFICATION/COMMENTS

(c) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Constant Resistance

Contact Opening

Demonstrated
Conditions-

125V AC/DC

0.5 amp/100VDC
0.086 amp/100VDC

N/A

N/A

50.000 ohms

2 mili-sec

Reference

N/A

N/A

N/A

N/A

N/A

Nh

HcZL2o .r7

R
-- N-/-l- -. ' '

TAB D. Page D-22

TAB D. Page D-38
TAB D. Page D-43

N/A

N/A

TAB D. Page D-13

TAB D. Page D-28

RM
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET18a OF 32
R_ 1- R-~

BINDER TITLE EA 180 SERIES COMPUTED DRS DATE 5-31-8.6 4
LIMIT SWITCHES MANUFACTURED

CHECKED NAPBETWEEN 9/5/78 AND 7/30/80 DATE 6-2-86 *W _

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

(c) (Continued)

JUSTIFICATION/COMMENTS

The typical application of these limit switches is in control
;-4,rnits. for example, solenoid valves. These circuits
j *

L
14Ve'~5 / dg5.dizvcvt;

A0C- fA<1 oe- ,i--P4-7l ,.~ , t77-

C4J6 L-tcvr d,- F'' HA /2 N "gr-D2S~ g
the

and
currents, the contact surfaces tend to be self-cleaning
and/or the potential of the circuit is sufficient to break
down films or oxides that might form on the contact faces.

PAGE B-18A R1
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) I SHEET 19 OF 32

BINDER TITLE EA180 SERIES LIMIT COMPUTED 2 DATE . R- R
SWITCHES MANUFACTURED BETWEEN

9/5/78 AND 7/30/80 CHECKED TJ•OI DATE _ __ __

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE

SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENTCONDITIONS (Continued

JUSTIFICATION/COMMENTS (Continued)

/{ c - - - O---A -- J.: -- c 0hr-..- A ,rvaint ci runitq from
to)J s1nce sLaLLaarU elaPai LL.LUL1 V------ ------- ----

exceeding the UL ratings of contacts, the 100 VDC and 0.086 amp

load used for testing is conservative and adeauate considering

items (1) and (2) above.

While there are no plant specific requirements with regard to contact

bounce and insulation resistance minimum. the values demonstrated are

considered adequate. At 50.000 ohms. there would be a slight leakage

current of approximately 2.5 milliamps for a typical 125V circuit.

This small leakage current should not Provide enough amperage to cause

any adverse circuit operation.

TVA 19537 (OE-3-86)
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K.1 REQUIRED OPERATING ENVIRONME

Reference Environmental Drawing No.

(1) Normal Max (2)

(a) Temperature (0F) 110 -

(b) Pressure (psig) 0.3

(c) Humidity (%) 80

*(d) Radiation (rd) 1x-U0

(3) Process Interfaces: None.

NT - UPPER COMPARTMENT

47E235-41

Abnormal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

120

0.3

90

N/A IRI

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to eight hours
per excursion and will occur less than 1% of the plant life.
(Effect on qualified life is negligible. See generic position in
binder WBNEQ-GEN-0O1.)

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

(a) Temperature (0F) 16i Accident type LOCA/HELB

(b) Pressure (psig) 11.2 Accident type LOCA/HELB

(c) Humidity (%) 100 Accident type LOCA/HELB

4.7 X 10J Beta
(d) Radiation (rd) 3.8 x 1 Accident type LOCA

Gamma
(e) Spray Type * Accident type LOCA/EELB

*0.1844 Molar H3B03 (2000 PPM Boron), 0.033 Molar NaOH resulting in a PH
of 8.35 at 25°C. Spray duration is up to 30 days at a flow rate equal to
0.92 GPM per square foot of containment cross section.

PAGE B120 R1
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K.2 REQUIRED OPERATING ENVIRONME

Reference Environmental Drawing No.

(1) Normal Max (2)

(a) Temperature (7F) 120

(b) Pressure (psig) 0.3

(c) Humidity (%) 80

*(d) Radiation (rd) 2 x10

(3) Process Interfaces: None.

NT - LOWER COMPARTMENT

47E235-42

Abnormal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

-130

0.3

100

N/A

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to eight hours
per excursion and will occur less than 1% of the plant life.
(Effect on qualified life is negligible. See generic position in
binder WBNEQ-GEN-001.)

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

(a) Temperature (OF) 3z7 Accident type HELB

(b) Pressure (psig) 11.2 Accident type LOCA/HELB

(c) Humidity (%) 100 Accident type LOCA/HELB

4. Beta
(d) Radiation (rd) !4 x L Gamma Accident type LOCA

(e) Spray Type * Accident type LOCA/HELB

*0.1844 Molar H3B03 (2000 PPM Boron), 0.033 Molar NaOH resulting in a PH
of 8.35 at 25'C. Spray duration is up to 30 days at a flow rate equal to
0.92 GPM per square foot of containment cross section.
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REQUIRED OPERATING ENVIRONMENT: RHR Valve Rooms

Reference Environmental Drawing No. 47E235-77

(1) Normal Max (2) Abnormal Max

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

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

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

*(d) Radiation (rd) 1. x106 (d) Radiation (rd)

(3) Process Interfaces: None.

State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to eight hours
per excursion and will occur less than 1% of the plant life.
(Effect on qualified life is negligible. See generic position in
binder WENEQ-GEN-OO1.)

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

(a) Temperature (-F) 190 Accident type Lou

(b) Pressure (psig) NA Accident type NA

(c) Humidity (%) go Accident type Lou

(d) Radiation (rd) 1 x 107ZAccident type LOCA

(e) Spray Type NA Accident type NA
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET 23 OFJ.2

BINDER TITLE EA 180 SERIES COMPUTED DRS DATE 5-22-8
LIMIT SWITCHES MANUFACTURED
BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 5-23-86 ____

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH, margin,
etc.): For a cross-reference of equipment to environmental
drawing, see Tab 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: Tab C(8) ).

(7) Subject to submergence (Yes/No/NA)? No
(Reference: see Section P(2)

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:

If yes, identify the fraction of the unattenuated free field beta dose to be
added to the total dose and justify: 5.12 x 107 rads, See TAB B,
Section P, Page B-32.

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

Type RIMS No.

None

PAGE B-23 RI
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET 24 OF 32
R l R-

BINDER TITLE EA 180 SERIES COMPUTED DIS DATE 5-Z2-86 2
LIMIT SWITCHES MANUFACTURED
BETWEEN 9/5/78-AND 7/30/80 CHECKED NAP DATE 5-23-86 t&CS

L SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED
CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated

Operating Time 100 days 30 days

Temperature (°F) 327 349

Pressure (psig) 11.2 83

Relative Humidity (%/) ioo 100

Chemical Spray* Tab C(3) Tab C(3)
6 x10 2.04 x 10

Radiation (rd)** Gamma Gamma

Submergence NA NA

Reference

Tab 0(6)

TAB D. 2 D-45

TAB D. D D-45

TAB D. 2 D-45

TAB D. p D-45

TAB D. p D-39

TAB B. Sec. P(2)

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 TAB C(9)

Pressure Yes See L()

Relative Humidity Yeg See L(1)

Chemircl SInrv Yes TAB C(3)
-.-- e -r-gen

Submergence NA TAB B. Sect. P(2)

JUSTIFICATION/COMMENTS None

PAGE B-24 R1

PLUSEQ/248.31



BINDER NO. WBNEQ-IZS-002 PLANT WEN UNIT(S) 1 SHEET-25 OF3-2
R ~1 R-

BINDER TITLE EA 180 SERIES COMPUTEDMS DATE 5-22-86 4La

LIMIT SWITCHES MANUFACTURED
BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 5-23-86 'C _

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

Margin
Applied Yes/No/NA

+22
+591%
+71PSIG-
+240% 8
+1.4 x 10

Tab C(6) Yes

2 Dwells-
+217% See
Comment

JUSTIFICATION/COMMENTS: Per TVA Standard
12.01 - Seismic Requirements for Category
Equipment, these limit switches should be

horizontal and 2 g's vertical. Since NAM(
report (TAB D, Page D-11) that cross-coup:
the single axis test performed in each of
was more than adequate.

Specification - SS-E18.
I Electrical and I&C
tested to 3 g's

[CO verified in their test |RI
Ling was not significant, I
the 3 axis to 9.52 g's

PAGE B-25 RI
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M. OPERABILITY TEST RESULTS

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

JUSTIFICATION/COMMENTS None

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (Yes/No/NA)? Yes
(Reference: TAB D. Page D-50 ).

JUSTIFICATION/COMMENTS None

(g Did the equipment perform its intended function during the simulated
post-design basis accident exposure (Yes/No/NA)? Yes
(Reference: TAB D. Page D-50 ). IRk

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)? -

Yes (Reference: See Tab C(6) ).

JUSTIFICATIONICOMEM See Tab C(6)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (Yes/No/NA)? Yes
(Reference: Tab C(4).

JUSTIFICATION/COMMENTS See Tab C(4)

PAGE B-26 RI
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BINDER NO. WBNEQ-IZS-002 PLA'T WBN UNIT(S) 1 SHEET 217 oF 32

BINDER TTLE EA180 SERIES LIMIT COMPUTED Xe DATE 4 R R
SWITCHES MANUFACTURED BETWEEN
9/5/78 AND 7/30/80 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 EQP

Binder - Qualification Maintenance Data Sheets).

JUST IF I CATION/ COMMENTS See QMDS - Tab G

PAGE iC-2
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BINDER NO.WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET 28 OF 32

BINDER TITLE EA180 SERIES LIMIT COMPUTED m DATE X R R
SWITCHES MANUFACTURED BETWEEN
9/5/78 AND 7/30/80 CHECKED ____ 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

NA

Yes

NA

NA

Yes-TAB C(5)

NA

Yes

Yes-Tab C(6)

Yes
NA-See
Section P(6)

Yes-See
Section P(6)

Yes-Tab C(5)

PAGEA3•Z8
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BINDER NO. WBNEQ-IZS-002 PLANT WRN UNIT(S) 1 SHEET . 90F -42

i BINDER TnUE EA180 SERIES LTMITT CORU-TED DAR R lDA
SWITCHES MANUFACTURED BETWEEN
9/5/78 AND 7/30/80 CHECKED at DATE-./>-/&

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-See

Sect.P(4)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes-See
TAB C(3)

NA

Yes

Yes
Yes-See
Sect.P(5)

Yes

Yes

I PAGE B-2q
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET -1 0 OF 32

BINDER TITLE EA180 SERIES LIMIT CONMPUTWED / 4 DATE A R __R-

SWITCHES MANUFACTURED BETWEEN
9/5/78 AND 7/30/80- ciHEacw I 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?

Yes/No/NA

Yes
Yes-See
Sect.P(3)

Yes

Yes

NA

Yes

Yes-TAB C(6)

(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

1. H(7)(b) This device was subject to 100,000 actuation cycles during

mechanical aging testing. This is equivalent to an average of 208

actuations per month or approximately 7 actuations per day over the 40-

year life of the plant. This is judged to be in excess of the full

open/close actuation cycles the associated valves will be required to

PAG E- 3
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P. DISCUSSION

operate for normal plant operation, surveillance, and maintenance.
Therefore, the mechanical aging performed is adequate to demonstrate
qualification over the 40-year life of the plant.
2. K(7) All equipment listed in Tab A has been evaluated for possible
submergence due to flooding as defined by environmental drawings
47E235-42, 47E235-41 and 47E235-77 for Lower and Upper Containment and
RHR Valve Rooms. -Noequipment will be submerged and required to
operate.
3. J(1)&(2) Acceptance criteria - As discussed on TAB D, Pages D-13
and D-14 of the test report, the following performance results were
observed.

1. Open contact resistance remained greater than 50 Kohms during
all test phases.

2. During seismic testing, the trip point varied by .107" or less
for all units seismically.

3. The closed current remained within two milliamps of the
specified load.

While the test report does not cite limiting values for performance
characteristics, the performance observed as noted above is judged
acceptable. This judgment by the evaluator is based on acceptance
criteria documented in QTR No. 105, for NAMCO EA180's manufactured
after 7/30/80. This report and acceptance criteria can be found in
binder WBNEQ-IZS-O1.
4. 0(6)(e) This device operates intermittently at relatively low
voltages and currents which will not result in significant heat rise.

PAGE B-31 R1
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNIT(S) 1 SHEET 32 OF 32
R 1 R 2

BINDER TITLE EA 180 SERIES COMPUTED DRS DATE 9-8-86 JWH wCis
LIMIT SWITCHES MANUFACTURED 9/28/89 7-' Z"

BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 9-8-86 WCG 7Okt
9/28/89 qh7l0

P. DISCUSSION'(Continued)

5. Per Watts Bar Environmental Drawing 47E235-41 and 47E235-42, the
unattenuated free field post-LOCA beta radiation dose contribution for
inside primary containment is 4.7 X 108 rads. The limit switch
internals will not, however, be subject to the unattenuated free field
beta dose. The switch housing assembly consists of three rectangular
parts; the Bronwite alloy housing body (a corrosion resistant bronze
casting alloy) and top and bottom stainless steel covers which are
tightly bolted together. The minimum thickness is 1/8". Silicone
rubber gaskets 0.060" thick are compressed between the housing and top
and bottom covers at 20-inch pounds, creating a completely sealed unit
that is water, oil,' dust, and pressure tight, meeting NEMA type 1, 4,
and 13 requirements. Also, all limit switches inside primary
containment include a qualified seal. Therefore, all beta radiation
sources will be external to the housing and subject to dose attenuation
due to the housing. The beta dose to the switch internals will
essentially be attenuated completely by a factor of 0.009 due to the
minimum metal thickness (reference TVA Calculation No. WBNTSR-051
(TAB C, Section 14). The gap created by the gasket is sufficiently
small to allow only a negligible fraction of the unattenuated 4-pi
geometry free field dose to penetrate. However, as a conservatism to
account for the gap (without taking credit for attenuation due to the
silicone gasket), 10% of the unattenuated free field dose is added to
the dose attenuated by the metal housing.

PAGE B-32 R2
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BINDER NO. WBNEO-IZS-002 PLANT-WBN UNIT(S) 1 SHEET 32AOF 32
R 1 R 2

BINDER TITLE EA 180 SERIES COMPUTED DRS DATE 5-29-86 JWH w.e-
LIMIT SWITCHES MANUFACTURED 9/28/89
BETWEEN 9/5/78 AND 7/30/80 CHECKED NAP DATE 5-29-86 WCG .2ko

9/28/89 7/Z53/o

P. DISCUSSION (Continued)

Therefore, the 100-day beta does to the switch internals is
conservatively estimated to be 10% unattenuated contribution + 0.10
(4.7 x 108) = 4.7 x 107 100% attenuated contribution = 0.009
(4.7 x108) = 4.23 x 106. Total = 5.12 x 107 rads beta.
Additionally, the silicone gaskets themselves are not a concern. They
receive significant geometric shielding due to being tightly compressed
between the metal housing parts. Based on the switch geometry, the
outer gasket material will be exposed to only a fraction of the
unattenuated 4-pi geometry free field beta radiation dose. This
unattenuated dose would be further reduced due to the angle of
incidence into the narrow gap and attenuation due to the outer gasket
material resulting in minimal dose to the innermost gasket material.
The gasket width is approximately equal to the housing thickness
(1/8 inch). Also, Target Rock Corp. has conducted tests on a similar
silicone rubber gasket used in a similar application (reference EQ
Binder WBNEQ-SOL-001, Section D, and found that after exposure to 185
megarads of gamma radiation, embrittlement had occurred in the excess
gasket material extending beyond the mated parts. The gasket material
actually trapped between the mated parts was still flexible. Likewise,
in our application, the gaskets would not be a concern even should they
become brittle due to their being tightly sandwiched between the
housing and housing covers in a static application; especially
considering that the outer part of the gasket (least important would
exhibit the more significant

PAGE B-33 R2
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BINDER NO. WBNEQ-IZS-002 PLANT WBN UNITIS) I qHEET 32B OF 31

BINDER TITLE EA180 SERIES LIMIT_ COMPUTED is ~DATE R
SWITCHES MANUFACTURED BETWEEN
9/5/78 AND 7/30/80 CHECKED -21A DATE11z511!..

BINDER TITLE EA18O SERIES LIMIT COMPUTED 
________ 

DATE 1?3 R _ R __

SWITCHES MANUFACTURED BETWE�I iI�A
9/5/78 AND 7/30/80 CHECKED DATE�I 2 � I�

P. DISCUSSION (Continued)

degradation. The limit switches also contain EPDM O-rings used for

screw gaskets and the operatinz shaft seal. These O-rinys are encl6sed

by the metal screws and shaft housing which shields them from the

effects of beta radiation.

In conclusion: The total combined beta and gamma radiation dose will

77 7
equal 9.12 x 1Q rads TID (5.12 x 10 beta + 4.0 x 10 gamma) for

accident conditions. The accident radiation Dlus the large lower

compartment 40-year dose of 2.0 x 107rads equals a total radiation

dose of 1.1 x 108rads TID. These switches were tested to 2.04 x 108

rads which envelops our Plant requirements. Therefore. they are

qualified for our worst case gamma and beta radiation dose.

6. 0(6)(b)&(c) This equipment is being qualified to NUREG-0588.

Catezorv II and therefore does not have to be azed to an end-of-life

condition Prior to DBE testine. The qualified life was determined

by evaluating the potential for sianificant thermal acing degradation-

of the nonmetallic materials of construction (See TAB C(5)).
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BINDER NO. * WBNEQ-IZS
MANUFACTURER * NAMCO
PAGE 1 OF 2PRINT DATEs 09/25/90

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

UNIT DEVICE ID
DESCKirI II UN

-------- LOCATION--------
OD AZMITH ELEVB) -RTRAD

MLODEL N-UMBER CONTRACT-
CAI
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-ZS -030-0058A -B I-ZS -030-0058/1 -B 116
INCORE INSTR RN EXHAUST POS SWITCH EA74020000

739' IIR
83KJ1-832128

A
A
A
A
A

100D L
100D MS/C
100D FW/C
iMO - RH/C
1MO CV/C

SEE NOTE 3

WBN-1-ZS -030-0058B *-B I-ZS -030-0058/2 -B 117
INCORE INSTR RM.EXHAUST POS SWITCH EA74020001

WBN-1-ZS -031-0326B -A 1-FCV -031-0326/ZS2 -A 106
INCORE INSTR RH CHILLER B CWR ISO VL LS EA74020100

WBN-1-ZS -077-0127A -B I-ZS -077-0127A -B 290
REACTOR BLDG SUMP DISCH FLOW CNTL VLV LS EA74020120

WBN-1-ZS -077-0127B -B I-ZS -077-0127B -B 290
REACTOR BLDG SUMP DISCH FLOW CNTL VLV LS EA74020120

738' 5" IIR
83KJ1-832128

745'10" ANN

720' 9" AC4
84KJ5-836242

720' 9" AC4
.84KJ5-836242

A 100D
A' 100D
A 100D
A 1MO
A 1MO

A 100D
A 100D
A 100D
A 1MG
A 1MO

A 100D
A 100D
A 100D
A 1MO
A 1MO

A
A
A
A
A

100D
100DlMOO1MO
1 MO

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

SEE NOTE 3

SEE NOTE 4

SEE NOTE 5.

SEE NOTE 5.

R 3_ R R-

-TOAt
is/.f
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PRINT DATEs 09/25/90

BINDER NO. * WBNEQ-IZS
MANUFACTURER * NAMCO
PAGE 2 OF 2

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 EOLEV(1) RMRAD

MODEL NUMBER CONTRACT
SAFETY FUNCTIONCAT

(2)

WBN-1-ZS -077-0128A -A 1-ZS -077-0128A
REACTOR BLDG SUMP DISCH FCV LIMIT SW

WBN-1-ZS -077-0128B -A 1-ZS -077-0128B
REAC7OR BLDG SUMP DISCH FCV LIMIT SW

PAG

-A A
A
A
A
A

A
A
A
A
A

-A

100D
lMO
lMO
iMO -
iMO

100D
iMO

lMO
lM0

L
RH/A
CV/A
AF
AB

L
RH/A
CV/A
AF
AB

SEE NOTE 5.

SEE NOTE 5.

R - R

PREPARER/DATE 111C6

CHECKED/DATE e/oL 4tK
9/9 /0

g3

ElI (D~
DESCRIPTION

, ,, - -

OPER TIME EVENT



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

R _ _ R _

BINDER TITLE. EA740 LIMIT SWITCHES COMPUTED mJCy~ DATE i_-25-86

MANUFACTURED AFTER OCTOBER 1, 1981 CHECKED ago DATE _

TAB B - Checklist for evaluation of environmental qualification
including summary and conclusion

PAGE ZL
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 1 OF -

h _ _ _ _ _ _ _ _ _ _ _ _ R - R
BINDER TITLE EA740 LIMIT SWITCHES COMPUTED t4C'2 DATE - _ _ _.

MANUFACTURED AFTER OCTOBER 1, 1981 CHECKED A I DATE 4

TAB B - CHECKLIST
-Contents-

A) Documentation

B) Conclusion of Review

C) Qualification Criteria

D) Qualification Methodology

E) Equipment Description

F) Installation Interfaces

G) Test Sequence

H) Aging

I) Material Analysis

J) Equipment Electrical Characteristics

K) Required Operating Environment

L) Summary Comparison of Test Conditions to Specified Conditions

M) Operability Test Results

N) Maintenance and Surveillance

0) Summary of Review

P) Discussion

PAGF L-
E P083.52

TVA



BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 1 OF 32
R 2 R

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/13/86J'/¼o
SWITCHES MANUFACTURED AFTER
10/1/81 - CHECKED WBK DATE 6/13/86E/

I, /n- UP

A. DOCUMENTATION (SEE NOTE)

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

I R2

Limit Switch

Namco

See TAB A

QUALIFICATION REPORTS (SEE NOTE)

(1) Title/Number/Revision Oualification of
EA740
Series Limit Switches/OTRlll/Revision 1

|R2

RIMS B71 860325 100

DATE 1/09/84

(2) Title/Number/Revision Supplement 02 to OTR RIMS B70 870121 003
111 Qualification by Similarity Presentation
to Sup-ort the Change of Contact Block/ DATE 12/16/86

(3)

OTHEI

Note:

WBEP-0142Q

Carrier Material R2

Title/Number/Revision General OualificationRIMS B37 900214 800
of-Series EA-740 Switches for use in Nuclear Power Plant
Class IE Applications in Comvliance with DATE_
IEEE Standards 323-74, 382-72, and 344-75, QTR 140, Revision 0

R (ANALYSIS, VENDOR DATA, ETC.)

Unless specified otherwise, all references made herein are to
the above report (1).
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BINDER NO. WBNEO-IZS-003 PLANT WBN

BINDER TITLE EA740 LIMIT
SWITCHES MANUFACTURED AFTER

10/1/81

COMPUTEI

CHECKED WBK DATE 8/19/86 -

A. DOCUMENTATION

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

1. EPDM Activation Energy Analysis

2. Material Aging Calculation Report, WAC-405

3. Similarity Analysis

4. OE Calculation WBNTSR-051 RO (B26 891129 202),

Beta Dose by Sheet Steel.

5. TVA Environmental Drawing No. 47E235-42 R2 and

-03-0, -02-1, -05-0, and S-09715-02, -03, -04,

-14, -15

6. TVA Environmental Drawing No. 47E235-44 Rl

7. TVA Environmental Drawing No. 47E235-45 Rl and

and S-09715-06, -07, -08, -09, -19

8. Category and Operating Times Calculation,

WBNOSG4-008 R16 (R26 900717 201)

9. Category and Operating Times Calculation,

WBNOSG4-009 R7 (B26 900309 233)

10. Category and Operating Times Calculation,

WBNOSG4-021 R5 (B18 900612 251)

Systf

Reduction of

DCA P-04104-02-0,
-05, -13,

R3

DCA P-04104-06-0,

R3

em 30,

System 31,

System 77,
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.
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) I SHEET 2 OF32j
R-- R__

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 9/9/86 i

SWITCHES MANUFACTURED AFTER --
10/1/81 CHECKED WBK/DLK DATE 9/9/86 7 ___

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified (Pending acceptable resolution of
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

1. Limit switches WBN-1-ZS-077-0128A-A and -0128B-A are to be

replaced by SCR WBNEEB8578 R5. See Open Item No. 1.

See open item sheets in front of binder for more details.

COMMENTS/RECOMMENDATIONS The required operating environments.

Normal and Accident. have been reviewed for each switch location

identified in TAB A. All switches are qualified to the worst case

combination of these environmental parameters. This includes con-

sideration of peak levels and Drofiles.

Rl

PAGE B-5 RI
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(SI 1 SHEET 3 OF 32

EA70 LMITSWTCHS - -/16R - R __

BINDER TITLE EA740 LIMIT SWITCHES COMPUTED TO-f DATE C-/5-6 _ _

MANUFACTURED AFTER 10/1/81 CHECKED DATE 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 10CFR5O.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 None

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE STD. 323-1974

IEEE STD. 344-1975

IEEE STD. 382-1972 (Pressurized water reactor portion only)

PAGF iL
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 4 OF 32

BINDER TITLE. EA740 LIMIT SWITCHES COMPUTED t0cAy DATE Y- R9_ _

MANUFACTURED AFTER 10/1/81 CHECKED 2 DATE X

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 None

PAGE B-1
TVA ~rEQr90.54



BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 5 OF 32

BINDER TITLE E LIMIT SWITCHES COMPUTED ______ DATE ___ __ __

MANUFACTURED AFTER 10/1/81 CHECKED DATE _

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/NA)? Yes, See TAB

C. Sect. 15.
Qualification

Equipment Type

Manufacturer

Model Number(s)

(4) Serial Number(s)

Plant Device

Limit Switch

NAMCO

EA74020000

EA74020001

EA74020100

EA74020120

See Comments

Document

Limit Switch

NAMCO

EA74020000

EA74020100

See Comments

Reference
pp. 3-4,
10-24.10-55
pp. 3-4,
10-24,10-55
pp. 3-4,
10-24.10-55

See Comments

(5) Identify Component- NA
Unique checksheet
attached: NA

JUSTIFICATION/COMMENTS These limit switches do not have serial

numbers. but are provided with date codes per the manufacturer's

date code system described on P. 3-35 of the Test Report. Field

Verification (TAB F) has verified that all limit switches covered

in TAB A have data codes after November 1980 and are. therefore.

covered by QTR 111 (TAB "D").

PAGLL-12

TVA 19537 (OE-3-86)

(1)

(2)

(3)

, -- I
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BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 6 OF 32
R 1 R 2

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/13/86 REM WD/ltez)gi
SWITCHES MANUFACTURED AFTER - 5/5/89
10/1/81 CHECKED WBK DATE 6/13/86 JDH

5/5/89 1,s:'¶
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.

Identify Interface

Plant
Requirement?

(Yes/No)
Reference

Test Renort

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
-,Seals

Orientation

A NA NA

NA

NA NA

See TAB C. Sect. 1

NA

NA NA NA NA

Physical
Configuration

Other

NA

See Comments

NA

NA NA

JUSTIFICATION/COMMENTS For installation instructions refer to

EA74QVflflAIL V Vat <>n I.~ r~ As, - . L . k.Ll VI. UULILuL

seals see TAB F. Mounting and connection reauirements are also
addressed on naze 11-11. Section 4.7

Although. it was not considered Dart of the Oualification Test.
an operatina lever is reguired for Droner operation of the wfitch.
The lever and roller should be of metallic construction.
Nylon rollers are not acceptable and are controlled throuah TVA's

PAGE B-9 R2
WBEP-0142Q

Interface

NA

Yes

NA

NA

p. 4-4.1
Sect. 4

NA

IR.

I R2
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BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 7 OF 32
R 2 R_-

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/27/
SWITCHES MANUFACTURED AFTER

--10/1/81 - . CHECKED WBK DATE 6/27/86&g|
&l -f - fb

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

D. 10-56, Sect. 10

D. 10-82

(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

P. 10-82

P. 10-84

D. 10-83

D. 10-85

pp. 10-89,
through 10-95

pp. 10-89, 10-93
through 10-98

pp.6-3. & 10-99

(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 (l)(Reference: See Comment (2) ).

JUSTIFICATION/COMMENTS (1) Test equipment and calibration dates

were recorded: however, test equipment accuracies were not

documented in the test report. (2) See Dages 26-104 through

10-106 for calibration data. Test equipment is Deriodicallv

calibrated traceable to NBS (see Dage 13-6).

PAGE B-10 R2
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BINDER NO.WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 8 OF 32
R -_ R ~

BINDER TITLE EA740 LIMIT SWITCHES COMPUTED '___-_ DATE 6___ -__ _

MANUFACTURED AFTER 10/1/81 CHECKED age DATE O a . .

I

Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference P. 10-82 through 10-83 ).

JUSTIFICATION/COMMENTS None

(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 None

aging program:

Yes/No/NA Reference

Yes P. 10-82

Yes P. 10-84

Yes P. 10-58

Yes P. 10-83

(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 TAB C. Section 17 ).

JUSTIFICATION/COMMENTS None

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference TAB "D", Section 10. P. 10-82 ).

JUSTIFICATION/COMMENTS None

PAGF By
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BINDER NO. WBNEQ-IZS-00 3  PLANT WBN UNIT(S) 1 SHEET 9 OF 32
D.. -r rT~rm . . - J / i R - R

BINDER: TITLE LA/4U Lil~ l awllunLD

MANUFACTURED AFTER 10/1/81

COMPUTED ~'bJCi DATE YIz94/5 __

CHECKED 2hi DATE air

H. AGING

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: Sge TAB D pp. 4-9 thr 4-12 and 41 .

JUSTIFICATION/COMMENTS None

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Ada (Reference TAB "D"LSect 11. lb 1-1 ).

JUSTIFICATION/ COMMENTS None

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Y.a (Reference IAB L.z Sect. 4. D 4-79 ).

ParInot er

Temperature
Time

Plant Maximum Normal

12Q0F 248 7F 120. e
40 -r , ers

JUSTIFICATION/COMMENTS Qualified life is 40 years thr u1

perodic maitnac adrplaceet of the elastomeric comp-

onents 4s spec: *fed in TAB G,

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yeg (Reference TA)D" Sect. 48 . 4 -9 j4 -1)

JUSTIFICATION/COMMENTS None

(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 TAB )D" Sect. 4,8 p 4-9 throu 4-14

JUSTIFICATION/ COMMENTS None

PAGE -----:
T~~~~IAren iQI rfnl c~~±~ a.J
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 10 OF 32

BINDER TITLE EA740 LIMIT SWITCHES COMPUTED _____ DATE $/M R R

MANUFACTURED AFTER 10/1/81 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)? NA (Reference NA ).

JUSTIFICATION/COMMENTS Repression line not used.

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? No (Reference TAB "D", Sect.10, p.10-58 ).

JUSTIFICATION/COMMENTS None

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference Refer to TAB "D". Sect. 10

P. 10-84 ).

JUSTIFICATION/COMMENTS None

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference P. 4-15).

JUSTIFICATION/COMBENTS Assembled test specimen irradiated to
204 Mrads.

(c) Was the basis for excluding radiation aging exposure identified
in the qualification program (yes/no/NA)? NA
(Reference EAL.

JUSTIFICATION/COMMENTS Test included irradiation.

PAGF
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 11 OF-32
R I R_

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/13/86 2 ____

SWITCHES MANUFACTURED AFTER STZ9
10/1/81 CHECKED WBK DATE 6/13/86 gn __

5/7VYF

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose
acceptable (Yes/No/NA)? Yes (Reference:
Section 10. aaze 10-84

rate
TAB D.

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
2 x 10 (worst case)

8
2.04 x 10

9.1 x 10 (average)

Cobalt 60 gamma

JUSTIFICATION/COMMENTS None

(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: TAB D.
naze 10-5)

JUSTIFICATION/COMMENTS Plant induced vibration simu-

lation 1 x 10 cycles at 100Hz at 0.75z's oer TAB D.

page 10-58.

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: page 11-23

JUSTIFICATION/COMMENTS None

* 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 R1
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BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 12 OF-32
R 1 R__

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 4/15/86LiM _

SWITCHES MANUFACTURED AFTER gro9
10/1/81 CHECKED WBK DATE 6/13/86 ines ____-

Y157-8T

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: TAB "D". Section 10.
page 10-83

JUSTIFICATION/COMMENTS None

(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 TAB C. Section 11 for

Additional Discussion

(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* YRS

JUSTIFICATION/COMMENTS * Through periodic Refurbishment as

defined in EA74920011 (p. 4-4.4): Refer also to TAB "C".

Section 5.

PAGE B-15 RI
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 130F 32

BINDER TITLE EA740 LIMIT SWITCHES COMPUTED 4-__F_ DATE ___I _ t_'R_ R___

MANUFACTURED AFTER 10/1/81 CHECKED DATE _

(9) Were replacement intervals for the equipment or its components defined

in the qualification program (yes/no/NA)? Yes
(Reference See pp. 4-4.3 and 4-4.4 ).

Replacement Intervals (Document in QMDS) See TAB "G"

- -
-

. .

JUSTIFICATION/COMMENTS None

-
.

- -

.

.

.
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BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 14 OF 32
R 2 R

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/13/86 'nK__
SWITCHES MANUFACTURED AFTER r/00
10/1/81 CHECKED WBK DATE 6/13/86.KU/ib

i, -IT- fo.

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/Prooerty/Function Threshold Reference Energv Reference I

Silicone rubber/top &
(a) Bottom cover gasket NA

EPDMI0-ring (lever shaft)

(b) O-ring (cover screws)
Synthetic Polyphenyl

(c) based grease/lubricant

(d)

(e)

Thermoset plastic
asbestos or glass-filled
Dhenolic/contact block
Contact Carrier

Polyphenyl Ether
based oil/lubricant

NA

NA NA

NA NA

NA NA

NA NA

See 4-12 &
1.14eV comment (3)

0.94eV comment (2)
Unknown see
comment(l) P.4-10

See
0.827 comment (4)

Unknown
See See
comment(1) comment (1)

JUSTIFICATION/COMMENTS

1. The qualified life of the lubricant is controlled by the
maintenance procedure (reference page 4-11). (Scheduled
maintenance requirements documented in TAB G required periodic
lubrication.) An activation energy for the lubricant was not
required since greases are designed for high temperature
applications (the synthetic grease has a rating of 5000F [260 0C]
Page 4-10).

2. Namco has assumed an activation energy number of 0.8eV for the
elastomeric portions of the limit switch. As explained in TAB
C, TVA considers this overly conservative and will use 0.94eV.
The activation energy of EPDM is a conservative value based on
data in TAB C, Section /a.C/AY/tO

3. Silicone rubber activation energy is based on reference No. 7,
page 4-14 of QTR 111 (TAB D).

PAGE B-17 R2
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BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 15 OF 32
R 1 R 2

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/19/86 REM 7F/HI

SWITCHES MANUFACTURED AFTER 5/5 /89 "/' 9
10/1/81 CHECKED WBK DATE 6/19/86 JDH -kg/j26

5/5/89 -d -f

JUSTIFI CATION/ COMMENTS

4. Namco test report QTR 111 documents the qualification of EA740
limit switches whose contact block and carrier material is asbestos-
filled phenolic (RX490). However, in December 1986, the contact
block material was changed to glass-filled phenolic (RX865) and the
contact carrier material was changed to poly amide-imide (Torlon
4203L). This binder addresses both types of switches.
Subsequently, an in-depth analysis was performed in Supplement '02
to QTR 111 (TAB D) comparing the properties of RX490 to RX865 and
Torlon 4203L. As a result of this analysis, a different activation
energy has been derived for the RX490 contact block (QTR 111
assigned an activation energy of 0.96eV to RX490). Activation
energies of 0.834eV, 0.836eV, and 0.99eV were derived for the RX490,
RX865, and Torlon 4203L materials, respectively (see Section 3.2.1
of Supplement 02). The data used to derive these values are in
Appendix E (RX865) and Appendix F (RX490 and Torlon 4203L) of
Supplement 02 to QTR 111. The derivation of 0.836eV for the RX865
utilized only two of the four data points given in Appendix E (869 R2
hours at 230°C and 5775 hours at 185°C). Using all four data
points, TVA has derived an activation energy of 0.827eV for the
RX865 (see calculation WAC-405 in TAB C). Because of the
similarity between RX490 and RX865, 0.827eV will also be used as
the activation energy for RX490.

QTR 111 aged the switches for 408 hours at 120°C. TVA considers
this aging insufficient. In Namco test report QTR 140, an EA740
limit-switch with a RX490 contact block was aged for 1049 hours at
120°C (see excerpts in TAB D) with no adverse effects. Because of
its similarity to RX490, the RX865 contact block would also be able
to withstand this aging. Therefore, the qualified life of the
contact blocks on the switches in this binder was based on the
aging parameters in QTR 140.

PAGE B-18 R2
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BINDER NO.WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 _ ___-_'-SHEET 16 OF 32
R R

BINDER TITLE EA740 LIMIT SWITCHES

MANUFACTURED AFTER 10/1/81

COMPUTED ______ DATE -/

CHECKED gas DATE E

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 TAB D: Section 11. P. 11-27 ).
if

Identify Acceptance Criteria: See Section 11. P. 11-27.

(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: Section 11. PP. 11-16
and 11-27).

Identify baseline and functional testing: Voltage-1OOVDC. current-

0.086A. Insulation Resistance-50K ohms minimum. contacts must transfer

during each switch operation, closed circuit shall not open for more

than 2 milli-seconds during seismic testing.

JUSTIFICATION/COMMENTS None

(3) Does the qualification report/analysis describe loads (or load

combinations) applied during DBE test (yes/no/NA)? Yes

(Reference Section 10. P. 10-90 ).

JUSTIFICATION/COMMENTS None

PAGE&I9
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BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 17 OF 32
R 1 R 2

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/27/86 RHM /
SWITCHES MANUFACTURED AFTER 5/5/89 "'lS'/'y
10/1/81 CHECKED WBK DATE 6/29/86 JDH Kivhb

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
operating conditions (Yes/No/NA)? Yes (Reference:
Section 5.6. Dp 5-8 thru 5.9

normal
TAB D.

JUSTIFICATION/COMMENTS None

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

(a) Parameter

Voltage

Load

Frequency

Accuracy

Plant Normal Conditions

125V DC

5 amps

NA

NA

Reference

NA

NA

NA

NA

Other(s)

JUSTIFICATION/COMMENTS See J(5)(b) comments, pages

B-20A and B-21.

PAGE B-20 R2
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BINDER NO. WBNEO-IZS-003. -PLANT WBN UNIT(S) 1 SHEET 17a OF 32
R 3 R_

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/27/86 MS

SWITCHES MANUFACTURED AFTER ll
10/1/81 CHECKED WBK DATE 6/29/86-

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE

PRRFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CUNDiTIOUNS

(Continued)

(5)(b) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Specific Accident Conditions

125V DC

5 amps

NA

NA

Reference

NA

NA

NA

NA

JUSTIFICATION/COMMENTS

1. The typical application of these limit switches is in the control

circuits of, for example, solenoid operated valves. The UL and R3

nameplate ratings of.the switches being bought (20 amps @ 125V

AC and 5 amps at 125V DC) envelop the required loads of the

switches under normal and accident conditions.

2. The demonstrated load of 0.5 amps @ lOOV DC is considered

adequate for the following reasons:

a. Low voltage and currents may not break down the film/oxide;

therefore, provide little contact surface renewal.

b. When switches are operated at rated voltage and current,

the contact surfaces tend to be self-cleaning and/or the

potential of the circuit is sufficient to break down films

or oxides that might form on the contact faces.

PAGE B-20A R3

WBEP - 0142Q



BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 18 OF 32
R 2 R__

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/27/86. ln/v
SWITCHES MANUTFACTUTRED AFTER - r °
10/1/81 CHECKED WBK DATE 6/29/86 ...

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

(5)(b)(2) JUSTIFICATION/COMMENTS (Continued)

c. Since TVA's standard design practices prevent circuits from
exceeding the UL ratings of contacts, the 100V DC and 0.086
amp load used for testing is conservative and adequate
considering items a and b above.

3. At the demonstrated insulation resistance value of 50 Megohms,
there would be a slight leakage current of approximately 2.5
milliamps for a typical 125V circuit. This small leakage
current should not provide enough amperage to cause any adverse
circuit operation.

4. While there are no plant-specific requirements with regard to
contact bounce/circuit opening, it was demonstrated that none
occurred during seismic and vibration testing of the limit
switch.

R2
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BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 19 OF 32
R 1 R 2

BINDER-TITLE -EA740 LIMIT --COMPUTED- WCG ---DATE 6/27/86 RHM- Slav<
SWITCHES MANUFACTURED AFTER 5/5/89 ""'</fO

10/1/81 CHECKED WBKJ DATE 6/27/86 JDH K&//12

5/5/89 j-&-f"

J. EOUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ..ENSTTRE 11TW

PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONITTTONS
(Continued)

(5)(c) Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Minimum
Insulation
Resistance

Demonstrated Conditions

1O0V DC

0.5 amps

NA

NA

50 megohms

Closed Contact
Open <2ms during
seismic tests <2ms

Reference

TAB D. D. 5-9 R2

TAB D. D. 5-9

NA

NA

pp. 10-82 thru
10-85 and
10-90

p. 5-11, sect.
5.10, p. 10-86
(chart)

JUSTIFICATION/COMMENTS None

PAGE B-22 R2
WBEP-0142Q



BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 20 OF932
R 1 R -

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/27/86 i4O -
SWITCHES MANUFACTURED AFTER sY=,2
10/1/81 CHECKED WBK DATE 6/27/86 7t _ _

K.1 REOUIRED OPERATING ENVIRONMENT - Lower Compartment

Reference Environmental Drawing No. 47E235-42

(1) Normal Max (2) Abnormal Max

(a) Temperature (8F) 120 (a) Temperature (0F) 130

Cb) Pressure (psig) 0.3 (b) Pressure (psig) 0.3

(c) Humidity (%) 8 (c) Humidity (%)

7
(d) Radiation (rd) 2 x C d) Radiation (rd) NA

(3) Process Interfaces: None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist up to eight hours

per excursion and will occur less than 1% of the plant life

(effect on qualified life is negligible - see generic position

in Binder No. WBNEQ-GEN-OO1).

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

(a) Temperature (OF) 327 Accident type LOCA/HELB

Cb) Pressure (psig) 11.2 Accident type LOCA/HELB

(c) Humidity (%) 100 Accident type LOCA/HELB

8
4.7xlO7 Beta

Cd) Radiation (rd) 4x10 Gamma Accident type LOCA

Rl

|R1

JR1

Spray Type * Accident type LOCA/HELB

* 0.19 molar H3BO3 (2000 ppm Boron), 0.033 molar NaOH resulting in |R1
a pH of 8.3 at 250C. The duration of the containment spray is 301
days, at a flow rate equal to 9500 gal/min. or 0.92 gpm per
square foot of containment cross section.

&

PAGE B-23 R1
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 21 OF-32
R 1 R -

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 8/19/865&
SWITCHES MANUFACTURED AFTER
10/1/81 CHECKED WBK DATE jli9/86E ___

K.2 REQUIRED OPERATING ENVIRONMENT - Annulus

Reference Environmental Drawing No. 47E235-44

(1) Normal Max

(a) Temperature (OF

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

(4)

) 110

ATM(-)

80

1. OxlO

None

(2) Abnormal Max

(a) Temperature (IF)

- (b) Pressure (psig)

- (c) Humidity (%)

6
L (d) Radiation (rd)

120

ATM(-)

90

NA |R1

State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist up to eight hours

per excursion and will occur less than 1% of the plant life

(effect on qualified life is negligible - see generic position

in Binder No. WBNEQ-GEN-01).

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

(a) Temperature (CF) 133.7 Z Accident type LOCA/HELB IR1

(b) Pressure (psig) ATM(-) Accident type NA

(c) Humidity (%) 61 Accident type LQCA/HELB Rl

7
*(d) Radiation (rd) 1.2 x 10 Accident type LOCA

(e) Spray Type NA Accident type NA

* This dose includes a beta contribution of 6 x 105 rads. See
environmental drawing 47E235-44, Note 37.

IRl

PAGE B24 RI
PLUSEQ/142.36
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BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 22 OF 32
R 1 R 2.

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/13/86 RHM qoowev
SWITCHES MANUFACTURED AFTER 5/5/89 c t"/f
10/1/81 CHECKED WBK DATE 6/13/86 JDH M -i4.

5/5/89 ;g-t

K.3 REOUIRED OPERATING ENVIRONMENT - IIR

Reference Environmental Drawing No. 47E235-45

(1) Normal Max (2) Abnormal Max

(a) Temperature (OF) 75 (a) Temperature (OF) 120

(b) Pressure (psig) 0.3 (b) Pressure (psig) 0.3

(c) Humidity (X) 60 (c) Humidity (%) 90

5
(d) Radiation (rd) 3.5xlO- (d) Radiation (rd) NA

(3) Process Interfaces: None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist up to eight hours

Per excursion and will occur less than 1% of the plant life

(effect on qualified life is negligible - see meneric nosition

in Binder No. WRNEO-NMN-nn1)

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

(a) Temperature (IF) 327 Accident type LOCA/HELB

(b) Pressure (psig) 11.2 Accident type LOCA/HELB

(c) Humidity ) 100 Accident type LOCA/HELB

7
1 x 108 Gamma

(d) Radiation (rd) 4.7x1O Beta Accident.type LOCA

(e) Spray Type * Accident type LOCA/HELB

*0.19 molar H3B03 (2,000 ppm Boron), 0.033 molar NaOH resulting
in a pH of 8.3 at 25-C. The duration of the containment spray is
30 days, at a-flow rate equal to 9,500 gallons per minute or 0.92
gpm per square foot of containment cross section.

R2

PAGE B-25 R2
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BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 23 OF 32
R 1 R 3

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 8/19/86 RHM -rnW

SWITCHES MANUFACTURED AFTER 5/5/89 /8/1/

10/1/81 CHECKED WBK DATE 8/19/86 JDH
5/5/89 t/~

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/profile/spray composition and pH,

margin, etc.): For a cross-reference of equipment to

environmental drawing See TAB 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:

See TAB G ).IR3

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

See * note below
(Reference:

). IR3

Identify initiation time and duration of submergence:

See * note below.

(8) Is the equipment subject to a beta radiation contribution to

the total accident dose (Yes/No/NA)? Yes

(Reference: TAB C, Section 9

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 9

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

Tvpe RIMS-No.

C- TAR R U A

* All switches inside containment have been verified to be outside

* the crane wall and, therefore, are not submerged by the transient

flood level of 722' inside the crane wall.

PAGE B-26 R3
II
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BINDER NO. WBNEO-IZS-003 PLANT WBN UNIT(S) 1 SHEET 24 OF 32
R 1 R 3

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/27/86 RHM JL..
SWITCHES MANUFACTURED AFTER 5/5/89 l'/"f'o

-10/1/81 CHECKED WBK DATE 6/27/86 JDH
5/5/89 a

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum

Parameter Specified

Operating Time 100 days

Temperature (IF) 3270F

Pressure (psig) 11.2

Relative Humidity (X) 100

See TAB C
Chemical Spray* Sect, 6

6x 7lOgamma
5.12xlo7beta

Radiation (rd)**

Submergence NA

parameters:

Demonstrated

32 days***
(test time)

350

76

100

See TAB C
Sect. 6

8
2.04 x 10
gamma

NA

Reference

TAB C,
Section 8

P. 10-92

P. 10-92

p. 10-57

p. 4-7.
p. 10-101
pp. 10-91 thru
93

D. 10-84

NA-See TAB B,
Page B-26 JR3

*Includes spray concentration, flow rate, density, duration, and

pH.
**Enter 40-year integrated normal dose plus integrated accident

dose and specify type.
****See TAB C, Section 9.

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

Test Profile
Envelopes Specified

Parameter (Yes/No/NA) Reference

Temperature Yes See L(1)
Pressure Yes See L(1)
Relative Humidity Yes See L(1)
Chemical Spray Yes See L(1)

NA-See TAB B,
Submergence NA Page B-26 JR3

JUSTIFICATION/COMMENTS *** For comparison of test profile
to WBN accident Drofile see TAB C. Section 8.

PAGE B-27 R3
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 25 OF-32
R 1 R -

BINDER TITLE EA740 LIMIT COMPUTED Q DATE 6/19/86J5Xl
SWITCHES MANUFACTURED AFTER
10/1/81 CHECKED WBK DATE 6/19/86 J7 ___

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(74)

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psig

Radiation: +10% of accident dose

Margin
,Applied

+ 231F

> 10% -

> 10%-

10%

Yes/No_/NA

Yes

Yes |R1

Yes-See
TAB C, jRl
Section 91

Time: +10% (or 1 hour + operating time. See TAB C
per NUREG-0588) Section 8 Yes

Voltage: ±1O% of rated value NA NA

Frequency: ±5% of rated value NA NA

Environmental Transient: the initial
transient and the peak temperature Z, Dwells Yes
applied twice

See
Vibration: +10% added to acceleration Comments Yes

JUSTIFICATION/COMMENTS Per TVA Standard Specification SS-E18.

12.01 - "Seismic Rauiireme-nts for Catpeorv T Elprtricqal and

Rl

I & C Equipment." These limit switches should be tested to

3 g's Horizontal and 2 g's Vertical. Since NAMCO verified in

Appendix A of their report (p. 10-71) that cross coupling was

not significant. the single axis test performed in each of the

3 axis to 10 g's was more than adequate.

PAGE B-28 Ri
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BINDER NO. WENEQ-IZS-003 PLANT WEN UNIT(S) SHEET 2 6 0F 32
R -_ R ~

BINDER TITLE EA740 LIMIT SWITCHES COMPUTED ______ DATE __/___ _________

MANUFACTURED AFTER 10/1/81 CHECKED . DATE _______

M. OPERABILITY TEST RESULTS

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

JUSTIFrCATION/COMMENTS None

(2) Did the equipment perform its intended function during the
design basis accident exposure (yes/no/NA)? Yes
(Reference P. 7-3 ).

simulated

JUSTIFICATION/COMMENTS A 2.5 millisecond contact opening during

seismic conditioning was considered a random occurance (see D. 5-11)

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference D.7-3 ).

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)? Yes (Reference Tab C. Section 8 ).

JUSTIFICATION/COMMENTS The qualified life can be extended to

40 years through refurbishment as defined in EQ749-20011.

PAGE &'q.
TV 1937(O-386 EFOO 5
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rI

i BINDER NO.WBNEQ-IZS-00 3  PLANT WBN UNIT(S) 1 SHEET 27 0*2

BINDER TITLE LIMIT SWITCHES COMPUTED 4__C___ DATE /z-

MANUFACTURED AFTER 10/1/81 CHECKED DATE ___-DT

M. OPERABILITY TEST RESULTS

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly

addressed and resolved (yes/no/NA)? Yes

(Reference Tab D, Sect. 10, p. 10-63 and Sect. 5, p. 5-11 ).

JUSTIFICATION/COMMENTS The 2.5 ms contact opening occured at

10 g's which is well above our 3 g testrequirement. All other

tests (Ref. 5-11, Sect. 5.10) showed-no failures.

PAGE L 0
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BINDER NO. WBNEQ-IZS-003

BINDER TITLE EA740 LIMIT

MANUFACTURED AFTER 10/1/

PLANT WBN UNIT(S) 1 SHEET 28 OF 32

SWITCHES COMPUTED 'Wei DATE g- R _R_

/81 CHECKED 4 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

PAGE e3S
TVA EQP090.54



BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 29 OF 32

- .-.. R _! BINDER TITLE EA74U LIMIT SWITUAb

MANUFACTURED AFTER 10/1/81

COMPUTED CJ DATE L L-/5L _

CHECKED If -DATE 4

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

Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

NA

Yes

PAGEL 5 .2
TVA EQP090.54
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 3.0OFJ3Z2
R I R -

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/13/86.
SWITCHES MANUFACTURED AFTER
10/1/81 CHECKED WBK DATE 6L12/86 -~'

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 reqarding 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?

(13) Criteria regarding operability status/mode
satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

Yes/NoINA

Yes- See
TAB C
Sect. 10

Yes

Rl

Yes-

Yes

Yes

YCS

Yes

Yes

Yes

Yes

Yes

Yes-See
TAB C
Sect. 6

NA

Yes

Yes

Yes- See
TAB C JRl
Sect. 9 1

PAGE B-33 RI
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET 31 OF-32
. R 1 R -

BINDER TITLE EA740 LIMIT COMPUTED WCG DATE 6/19186L W
SWITCHES MANUFACTURED AFTER 57a/
10/1/81 CHECKED WBK DATE 6/l9/86 _ __

O. SUMMARY OF REVIEW (Continued)

Yes/NoINA

(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 characteristicsYes

(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?

(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

.a .

Yes-See
TAB C

NA

PAGE B-34 RI
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BINDER NO. WBNEQ-IZS-003 PLANT WBN UNIT(S) 1 SHEET L2OF 32
R__ R__

BINDER TITLE EA740 LIMIT COMPUTED /AI 4 .DATE irs-g -
SWITCHES MANUFACTURED AFTER
10/1/81 CHECKED IA? Jn04" DATE 5___ _

THIS PAGE INTENTIONALLY LEFT BLANK

Pages. B-35 thru B-36 were deleted per revision I
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tS) 1 SHEET 10 OF

B RNO 11QZO
4 pLANT - -WBN" UNIT 

RS)

BINDER TITLE EA740 Limit SitCh COMPUTED vi 
DATE 

-7

KanUfaCtued between Febrtary 20, 1978 CHECKED DATE 
-

an ctober 1, 1981

TAB A - Identification 
of equipment comprising 

the equipment 
type
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l BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET la OF 1
R-. R___

BINDER TITLE NAMCO EA740 LIMIT COMPUTED /R1 CAG DATE Z-ZZ- 81' -,e 7 _

SWITCHES MANUFACTURED BETWEEN -- o
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED /R1 TH DATE 2_- 22-_9_S W I T C E S M N U F A T U R E B E T E E N _ _ _ _ _ _ 2 2/ 5 j

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-2A for source of Category and Operating Time assign-
ments.

3. For 1-ZS-30-0056-A Model No. Discrepancy, See TAB C, Page C-135.

4. The safety function of this limit switch is as follows:

To open preventing solenoid reenergization and valve opening,
it must remain open to prevent valve position changes after
containment vent isolation reset. It must also provide
position indication for PAM.

R2

-- WBEP-O09 PAGE A-1A R2



PRINT DATEa 06/05/90
BINDER NO. a
MANUFACTURER
PAGE 1 OF

NBNEQ-IZS -004
j NAMCO

7
W A T T S I A R N U C L E A R P L A N T

TAB A - EQUIPMENT IDENTIFICATION MATRIX

gQISNYUMBERI UNIT DEVICE ID
--------LOCATION--------

NO. ~ AZMITH LEV(1) RM/RAD £AI OPER TIHE EVENI
-MOP-DELNUMBE COTAT (2vUCQUKl I rIUN

WBN-1-ZS -030-0008A -B l-ZS -030-0008/1 -B 289
UPPER COMPT PURGE ISLN YALVE POS SW EA74050001

WBN-1-ZS -030-00081 -B l-ZS -050-0008/2 -B 289
UPPER COMPT PURGE ISLN VALVE POS SW EA74050000

WBN-1-ZS -030-OOlOA -A I-ZS -050-0010/1 -A 270
UPPER COMPT PURGE ISLN VALVE POS SW EA740500O0

WBN-1-ZS -030-OOOB -A 1-ZS -030-0010/2 -A 270
UPPER COMPT PURGE I$LN VALVE POS SW EA74050000

WBN-1-ZS -030-0015A -B 1-ZS -030-0015/1 -B 299
LOWER COMPT PURGE ISLN VALVE POS SW EA74050000

-o

I
r\>

797' 2" UC A
79K3-824495-1 A

A
A
A

797' 20 UC A
79K3-824495-1 A

A
A
A

7901 UC A
79K3-824495-1 A

A

790' UC A
79K3-824495-1 A

A
A

737% 1" AC4 A
79K5-824495-1 A

A
A
A

lOOD
100D
100D
1MO
1MO

100D
lOOD
100D
IMO
1MO

100D
100D
100D
1MO
1MO

100D
100D
100Dlmoo
lMO
lMO

lOOD
100D
lOOD
lmoo
1MO
l MO

L
MS/C
FM/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

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV'OPENING UPON CNTMNT
VENT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON CNTMNT
VENT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

SEE NOTE 4.

SEE NOTE 4.

SEE NOTE 4.

R. I R 2 R-

PREPARER/DATE WC6

CHECKED/DATE NA p I // o / I 6
. 2z-2z- al



P... T DAT. 06/05/9

PRINT DATE& 06/05/00

W A T T SB A R N U C L E A R P L A N'T
TAB A - EQUIPMENT IDEOTIFICATION MATRIX

BINDER NO. a
MANUFACTURER
PAGE 2 OF

WBNEQ-IZS -004
* NAMCO

7

UNIT DEVICE IDQIS NUMB
DESCRIPTTION

----- LOCATION--------
NO, - - AZMITH ELEVM1 RWoRAD CAT
MODEL NUMBER CQTAT (2)

SAFETY FUNCTION

NBN-1-ZS -030-0015B -B I-ZS -030-0015/2 -B 299
LOWER COMPT PURGE ISLN VALVE POS SM EA74050000

WBN-1-ZS -030-0017A -A 1-FCV -030-0017/ZSI -A 239
LOWER COMPT PURGE ISLN VALVE LIMIT SM EA74050000

NBN-l-ZS -030-0017B- -A 1-FCV -030-0017/ZS2 -A 239
LOWER COMPT PURGE ISLN VALVE LIMIT SW EA74050000

WBN-1-ZS -030-0020A -A I-ZS
IIR PURGE ISLN VALVE POS SWITCH

WBN-1-ZS -030-0020B -A 1-ZS
IIR PURGE ISLN VALVE POS SWITCH

;9

I
L,

rxza:

-030-0020/1 -A 059
EA74050000

-030-0020/2 -A 059
EA74050000

736' 7" AC4
79K3-824495-1

738' 1 AC3
79K3-824495-1

737' 6" AC5
79K3-824495-1

727' 8" IIR
79K3-824495-1

727' 2" IIR
79K3-824495-1

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
10D
lOOD
1MO
1MO

lOOD
lOOD
lOOD
1MO
1MO

lOOD
lOOD
lOOD
1MO
lMO

lOOD
lOOD
lOOD
lMO
lMO

lOOD
lOOD
lOOD
1MO
iMO

PREPARER/DATE WC G

CHECKED/DATE-

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

L

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

9 /ob I

NATP

SEE NOTE 4.

SEE NOTE 4.

SEE NOTE 4.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON CNTMNT
VENT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN PREVENTING SOL
REENERGIZATION AND VALVE
OPENING UPON CNTMNT VENT
ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

RI R 2 R_

CAG

1 -2,3 -y k

�,6 0�1-
C-5-90

72-87-i--o



BINDER NO. .
MANUFACTURER
PAGE 3 OFPRINT DATEs 06/05/90

WBNEQ-IZS -004
* NAMCO

7

H A T T S D A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

UNIT DEVICE-ID NO.

WBN-1-ZS -030-0040A -A 1-FCV -030-0040/ZS1 -A 284
LOWER COMPT PURGE CONT VALVE POS SW' EA74050000

WBHN--ZS -030-0040B -A 1-FCV -030-0040/ZS2 -A 290
LOWER COMPT PURGE CONT VALVE POS SW3 EA74050000

WBN-1-ZS -030-0050A -B I-ZS -030-0050/1 -8 295
UPPER CNTMT EXH ISLN VALVE POS SW EA74050000

WBN-I-ZS -030-00503 -3 I-ZS -030-0050/2 -B 295
UPPER CNTMT EXH ISLN VALVE POS SW EA74050000

WBN-1-ZS -030-0052A -A I-ZS -030-0052/1 -A 247
UPPER CNTMT EXH ISLN VALVE POS SW EA74050000

:

I:1'.'

N

-------LOCATION-------- C
2 T OPER TIME E

721'111 AC4
79K3-824495-1

721' 8w AC4
79K5-824495-1

746' 4" AC4
79K3-824495-1

746' 4" AC4
79K3-824495-1

754' 3" UC
79K5-824495-1

lOOD
100D
lMOo
IMO
IMO

10013
lMOo
100D
IMO

1MO

lOOD
lOOD

lMO
lMo
1 MO

100D
100Dlmoo

lMO

lMO10013
10013
10013
1 MO
1MG

PREPARER/DATE WC2.C6

CHECKED/DATE N A ?

L
MS/c
FM/C
RH/C
CV/c

L
MS/C
PF1/C
RH/C
Cv/c

L
MS/C
FI/C
RH/C
Cv/C

L
MS/C
FW/C
RH/C
Cv/C

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

9 /ho/lk6

EQIS NUMBER
hPSCRIPTIONU

CA46

VJD Hi
* t -i3 9

4--E
6 -k-

I

-"�� � unnIETLU
SAFETY FUNCTION

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON CNTMNT
VENT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON CNTMNT
VENT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON CNTMNT
VENT ISOL RESET.PROVIDF POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON CNTMNT
VENT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON CNTMNT
VENT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

RI R2 R__
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PRINT DATEs 06/05/90

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. i
MANUFACTURER
PAGE 4 OF

NBNEQ-IZS -004
* NAMCO

7

UNIT DEVICE ID

WBN-1-ZS -030-00525 -A I-ZS -030-0052/2 -A 247
UPPER CNTMT EXH ISLN VALVE POS SW EA74050000

WBN-1-ZS -030-0056A -A I-ZS -030-0056/1 -A 034
LOWER CNTMT EXH ISLN VALVE POS SW EA74050000

WBN-1-ZS -030-0056B -A I-ZS -030-0056/2 -A 034
LOWER CNTMT EXH ISLN VALVE POS SW EA74050000 (3)

WBN-1-ZS -031-0305A -B 1-FCV -031-0305/ZSI -B 062
IIR CHILLER A CHR ISLN VALVE LIMIT SW EA74020100

WBN-1-ZS -031-0305B -B 1-FCV -031-0305/ZS2 -B 060
IIR CHILLER A CWR ISLN VALVE LIMIT SW EA74020100

-------- LOCATION--------
-NO. , AZMITH ELEV 1 RMYRAD CAT
MO0DEL NUMBER COTAT (2)

754' 3" UC
79K3-024495-1

737' 90 ACI
79K3-824495-1

737' 9" ACI
79K5-824495-1

736' 3" ANN
79K3-824495-1

736' ANN
79K3-824495-1

OPER TIME EVETI

lOOD
lOOD
lOOD
1MO
lMO

lOOD
lOOD
lOOD
iMO
lMO

lOOD
1OOD
lOOD
1MO
iMO

lOOD
lOOD
lOOD
1MO
1 MO

lOOD
lOOD
lOOD
1MO
1MO

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

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

EQIS NUMBER

PREPARER/DATE W C G

CHECKED/DATE-

q /o/f6

.NA? P /1ol r6

R-I R 2  R-

CA&J n-. -

z-tJ'-? G(Z4 d

SAFETY FUNCTION

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON CNTMNT
VENT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON CNTMNT
VENT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON CNTMNT
VENT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VALVE OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

vr~lK1~ jU

2:0
ki)

Do



K .- .

PRINT DATEs 06/05/90
BINDER NO. a WBNEQ-IZS -004
MANUFACTURER * NAMCO
PAGE 5 OF 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

UNIT DEVICE IDEOIS NUMBER
v.,IN Ir I 1UN

WBN-1-ZS -031-0306A -A 1-FCV -031-0306/ZS1 -A 061
IIR CHILLER A CWR ISLN VALVE LIMIT SW EA74020100

WBN-1-ZS -031-0306B -A 1-FCV -031-0306/ZS2 -A 061
IIR CHILLER A CNR ISLN VALVE LIMIT SW EA74020100

WBN-1-ZS -031-0308A -A 1-FCV -031-0308/ZS1 -A 061
IIR CHILLER A CWS ISLN VALVE LIMIT SW EA74020100

WBN-1-ZS -031-0308B -A l-FCV -031-0308/ZS2 -A 061
IIR CHILLER A CHS ISLN VALVE LIMIT SW EA74020100

WBN-1-ZS -031-0309A -B 1-FCV -031-0309/ZS1 -B 062
IIR CHILLER A CHS ISLN VALVE LIMIT SW EA74020100

m"T

I

------LOCATION--------
NO_ AZMITH EfLEV(1) RM/RAD CA O ER TIME EVN
VO-DEL NUMB ER COTAT (2)

737'11" IIR
79K3-824495-1

737' 5" IIR
79K5-824495-1

739' 2" IIR
79K3-824495-1

739' 2" IIR
79K3-824495-1

738' 4" ANN
79K3-824495-1

A
A
A
A
A

A
A
A
A
A

A
A
A
A
A

A
A
A
A

*A

A
.A
A
A

lOOD
.100OD
10OD

IMO

lOOD
IOOD

1MO
1MO

lO OD
lOOD
lOUD
1MO

1lOO
1000

lOOD
1MO

lOOD
lOOD
lMOD
1lMO

1140

PREPARER/DATE W Ce3

CHECKED/DATE NA

L
MS/C
FM/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

9/I1c.

SAFETY FUNCTION

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

R R 2 R_

CAG
t-t3- t9
JD J4

Z4t3 -"

II
, .

,-

-

4-C,2D
G .s-
6/g_/ -



BINDER NO. i
MANUFACTURER
PAGE 6 OFPRINT DATEI 06/05/90

NBNEQ-IZS -004
* NAMCO

7

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

UNIT DEVICE ID
DESRIPTION

WBN-l-ZS -031-0309B -B I-FCV -031-0309/ZS2 -J 062
IIR CHILLER A CWS ISLN VALVE LIMIT SW EA74020100

WBN-1-ZS -031-0326A -A 1-FCV -031-0326/ZSI -A 105
IIR CHILLER B CHR ISLN VALVE LIMIT SW EA74020100

WBN-1-ZS -031-0327A -B 1-FCV -031-0327/ZSI -B 103
IIR CHILLER B CWR ISLN VALVE LIMIT SW EA74020100

NBN-1-ZS -031-0327B -B 1-FCV -031-0327/ZS2 -B 103
IIR CHILLER B CWR ISLN VALVE LIMIT SW EA74020100

WBN-1-ZS -031-0329A -B 1-FCV -031-0329/ZS1 -B 103
IIR CHILLER B CWR ISLN VALVE LIMIT SW EA74020100

-- LOCATION--------
NO~ AZMITH 'ELEV) RMVRAD CAI OPER TIME Y£
TOE-MBER CONTfRA C T

7381 I" ANN
79K3-824495-1

733' 9" ANN
79K3-824495-1

7343 1" IIR
79K3-824495-1

7331 3" IIR
79K3-824495-1

733' 5" IIR
79K3-824495-1

100DO
lOOD
lOOD
lMO
iMO

lOOD
lOOD
lOOD
1MO
iMO

100D
lOOD100D

lMO

lMOD

100D1
100D1
100D
1lMO
1lMO

100D
100D
100D
lmoo

lOolMOD

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

L
MS/C
FN/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

PREPARER/DATE WJC G 9 //i/ 6

CHECKED/DATE N A? 7// / c
L-72. - E cq
JDH
7-2z- &'

I

I

SAFETY FUNCTION

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

R I R 2 R-

;

9t< -
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PRINT DATEs 06/05/90

BINDER NO. s
MANUFACTURER
PAGE 7 OF

HBNEQ-IZS -004
* NAMCO

7

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

-------- LOCATION--------
UNIT DEVICE ID NO. AZNI I& ELCYX12 RH'RAD .Q

MODEL NUMBERim tQNTRACT (z)If

NBN-1-ZS -031-0329B -B 1-FCV -031-0329/ZS2 -B 103

IIR CHILLER B CHR ISLN VALVE LIMIT SW EA74020100

WBN-1-ZS -031-0330A -A 1-FCV -031-0330/ZSI -A 109
IIR CHILLER B CWS ISLN VALVE LIMIT SWN EA74020100

WDN-1-ZS -031-0330B -A 1-FCV -031-0330/ZS2 -A 110

IIR CHILLER B CWR ISLN VALVE LIMIT SW EA74020100

732' 5- IIR
79K5-824495-1

734' Su ANN
79K3-824495-1

735' ga ANN
79K3-824495-1

pPERLTIfM EVENT

A
A
A
A
A

AA
A
A
A

A
A
A
A
A

loon
lOOD

lMo
lMO

lMo
lMo

lOOD

lMO
lMO

L
MS/C
FWVC
RH/C
CV/C

LMS/C

FWHC
RH/C
CV/C

L

MS/CFN/C

RH/C
CV/C

SAFETY FUNCTION

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

TO OPEN AND REMAIN OPEN
PREVENTING SOL REENERGIZATION
AND VLV OPENING UPON PHASE A
CNTMNT ISOL RESET. PROVIDE POS
INDICATION FOR PAM.

R I R 2 R

PREPARER/DATE \wJCG

CHECKED/DATE N A P 9 /Io/l6

I

RRAHM

- N

-JD3 t4

ag$



BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET I OF1

BINDER TITLE EA740 Limit Switches COMPUTED wC~-' DATE R- Z-gG _ - _R

Manufactured between February 20, 1978 CHECKED ___W DATE 'il _

and October 1, 1981 I

TAB B - Checklist for evaluation of environmental qualfication
including summary and conclusion

PAGF

TVA EQP100. 81

I



BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 1 OF 28
- R 1 R 3

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 6/25/86 CAG JZ -

SWITCHES MANUFACTURED BETWEEN 2/22/89 0//490

FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 JDH 2
2/22/89 '01,7"11

A. DOCUMENTATION (See Note)

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Limit Switch

NANCO

EA740-20100

EA740-50000

EA740-50001

QUALIFICATION REPORTS (See Note)

*(1) Title/Number/Revision Qualification of I
NAMCO Controls Limit Switch Model EA-740 to
IEEE Standards 344 ('75), 323 ('74), and
382 ('72) I

RIMS B70 851017 104

DATE 2/20/78

(2) Title/Number/Revision Test Plan 8/31/77 RIMS B70 851031 007

Qualification of Series EA-180 and EA-740
Switches for Class IE use in Nuclear Power
Plants in Compliance with IEEE Standard
382-1972 DATE 8/31/77

(3) Title/Number/Revision Supplement 02 to 0Th RIMS B70 870121 003

111 - Qualification by Similarity

Presentation to Support the Change of
Contact Block/Carrier Material DATE 12/16/86

(4) NAMCO Report No. QTR 140, Dated 4/19/84. (Selected Parts)

(C-82 thru C-92)

(5) NAMCO Report No. QTR 155,
(D-161 thru D-165)

(6) NAMCO Report No. QTR 107,
(C-81A thru C-81D)

(7) NAMCO Report No. QTR 111,
(C-75 thru C-78)

Dated 10/5/87. (Selected Parts)

Dated 4/6/82. (Selected Parts)

Dated 10/1/81. (Selected Parts)

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(8) TVA Environmental Drawing 47E235-41 R1, DCA P-04104-01-0, and

S-09715-10.-11,-12

(9) TVA Environmental Drawing 47E235-42 R2, DCA P-04104-02-0,

-03-0,-02-1.-05-0. and S-09715-02.-03.-04.-05,-13.-14.-15

(10) TVA Environmental Drawing 47E235-44 RI

R3

R3

PAGE B-2 R3
*WBEP-0095Q
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A. DOCUMENTATION

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

(11) TVA Environmental Drawing 47E235-45 Rl, DCA P-04104-06-0, and

S-09715-06,-071-08 -09.-19

(12) WBNTSR-051 RO (B26 891129 202), Reduction of Beta Dose by
Sheet Steel

(13) WBNOSG4-008 R16 (B26 900717 201) System-30 Category and
Operating Times Calculation

(14) WBNOSG4-009 R7 (B26 900309 233) System 31 Category and

Operating Times Calculation

(15) WBN-EEB-MS-TI06-0017 (B26 900202 410) 120V AC Vital
Instrument Power Voltage Profile

*Unless specified otherwise, all references made herein are to this

report.

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.

R3

PAGE B-2A R3

WBEP-0095Q

BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET la OF 28
R 2 R 3

BINDER TITLE NAMCO EA740 LIMIT COMPUTED /R1 CAG DATE 2/22/89 WCG 7Zh4

SWITCHES MANUFACTURED BETWEEN . 6/6/90A/ItXs

FEB. 20. 1978 AND OCT. 1. 1981 CHECKED /Rl JDH DATE 2/22/89 CDH 4
6/8/90z/



BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 2 OF 28
R 1 R 3

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 6/25/86 CAG ZV#
SWITCHES MANUFACTURED BETWEEN 2/22/89 9VZS/17
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 JDH A

2/22/89 9/7,4/b/90

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. Unaiualified lever arms

2. Uncualified caskets

I R3

IR3

COMMENTS/RECOMMENDATIONS The required operating environments,

nnA -4An* 1-a Ho'an- .. low 4aso- f. a on1h -4 l, 1n-n,
4

identified in TAB A. All switches are qualified to the worst case

combination of these environmental parameters. This includes

consideration of peak levels and profiles.

PAGE B-3 R3

WBEP-0095Q



BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 3 OF28

R - R
BINDER TITLENAMCO EA740 LIMIT COMPUTED em DATE !5•2 4 __

SWITCHES MOUFACTURED BE-WE-
FEBRUARY 20, 1978 AND OCTOBER 1, 1 9 8 6HECKED Xh/i' DATE ____ ___

- - -rI

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 1OCFR50.49
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-
01B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COM7ENTS The date codes on the limit switches (TAB F)

indicate that all switches were manufactured in the year of 1979.

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE Standard 323-1971

PAGE3A ^
EQF .S-33.4I

L -- TVA 19537 (OE-3-861



BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 4 OF 28

B i T1-NAMCO EA740 LIMIT COMPUTED RATE W DATv R - _ =
FEBRUARY BE20,. C M U E A D DCTO ER 1,_____ DATE __

FEBRUARY 20,. 1978 AND OCTOBER 1,_ 1 9 81CHECKED 9k-AP DATE_______

D. QUALIFICATION METHODOLOGY

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 This test provides generic group qualifica-

tion for EA-740 series limit switches. Model EA-740-20000 was

selected for test purposes and is identical'to models of the same

number at Watts Bar. Other models of the EA-740 series have been

qualified with supporting supplementary testing and similarity

discussions. See TAB C, Section 3 for similarity evaluation.

PAGF k-S

TVA 19q57 1OF-3-861 nor ALa. fief3



BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEETL5 OF 28
R I R_

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 6/25/86 gFf
SWITCHES MANUFUACTURED BETWEEN and
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NA2... DATE 6/27/86 ____

E. EQUIPMENT DESCRIPTION

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

Plant Device

(1) Equipment Type Limit Switch

(2) Manufacturer NAMCO

(3) Model Number(s) EA-74020100

EA-74050000

EA-74050001

(4) Serial Number(s) See comments

(5) Identify Component- NA
Unique checksheet
attached: NA

Qualification
Document

Limit Switch

NAMCO

EA-74020000

Reference
TAB D-1,
Page D-5
TAB D-1,
PaBe D-5
TAB D-1,
Page D-5

See comments

Rl

See comments

JUSTIFICATION/COMMENTS NAMCO Limit Switches do not have serial

numbers but date codes stamped on the conduit entrance of the

switch. These are documented in TAB F (Date Code System

described in TAB E. Section 1). Field Verification (TAB F) has

confirmed that all limit switches covered in TAB A have a date

code of Feb. 1979. Similarity of the different model numbers is

discussed in TAB C. Section 3. Contract Certification of

Compliance for these switches found in TAB E. Section 1:

Documents Qualification to the test reports found in TAB D.

Rl

e

PAGE B-6 R1

. .



BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 6 OF 28
R i R

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCQ DATE 6/25/86 Y~ _

SWITCHES MANUFUACTURED BETWEEN
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27186 ~V _

Z-2Z-g8R

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.

Plant
Requirement?

(Yes/No)

NA

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

NA

NA

NA

Required

NA

None

None
See comments
(1) and (2)

Reference
-Test Report

NA

NA

NA

TAB D,
D D-10 | R1

NA

NA

NA

NA

JUSTIFICATION/COMMENTS (1) For

7A7LQ QOnnn (TAR T q..i4t 1

installation instruttions refer to

Mn-...,4 u -- A -nnw-an .4 nf r4n.., mn

ments are also addressed in TAB D - TEST PLAN page 1. Section (2).

Wire passage through switch conduit entrance must be sealed in

such a way as to maintain switch integrity under required service

conditions. All switches inside containment must have a qualified

Conax seal (Ref. to generic binder WBNEQ-CSC-001).

0S, *.I.

PAGE B-7 RI

i

- - u

NA

NA

NA

NA



BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) I SHEET 6a OF 28IIR1
R 1 R

BINDER TITLE NAMCO EA740 LIMIT COMPUTEDW-CG DATE 5/22186A,;;./
SWITCHES MANUFUACTURED BETWEEN Z-Zgd

FEB. 20. 1978 AND OCT. 1. 1981 CHECKED. NAP DATE 6/27/867 L ______

,- --6"1

F. INSTALLATION INTERFACES (continued)

JUSTIFICATION/COMMENTS (Continued)

(2) Although it was not considered part of the qualification test.

an operating lever is required for groper operation of the switch.

The lever and roller shall be of metal construction. Nylon

rollers are not acceptable and are controlled through TVA's

Maintenance Program (see TAB G).

JR1

0?'
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 7 OF 28
R I R_

BINDER TITLE NAMCO EA740 LIMIT COMPUTED -G DATE-6/25/86 0 _

SWITCHES MANUFUACTURED BETWEEN ; Z-d9

FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 =4 _ _

z-zZ-89

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 Yes

(b) Baseline performance
measurements taken Yes

(c) Equipment aged:
Thermal Yes

Radiation

Reference

TAB D-1. p D-6

TAB D-1. p D-6

TAB D-1. D D'-6

TAB D-1. R D-71R1

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

TAB D-1. p D-6

TAB D-1. p D-7

TAB D-l., D-10

TAB D-l.D D-1l

TAB D-1.o D-38

(2) Was the same piece.of equipment used throughout the test
sequence described in item (1) above (Yes/No/NA)? Yes

See Comment (2).

(3) Have the test equipment, test equipment accuracies and
calibration data been appropriately document (Yes/No/NA)? No
See Comment (1) (Reference TAB D-1. Appendix E. Page 1 ). R1

JUSTIFICATION/COMMENTS (1) Test equipment and calibration dates

were recorded: however. test equipment accuracies were not

documented in the test report. (2) The test switch was not used

in the seismic qualification. however, it was seismically condi-

tioned by subjecting it to all vibrations contained in the seismic

tests (Ref. TAR D-1. ngama n-R .,,A f-1 tV) mni-- - ge-- V-- a- Iv -LXJ.

PAGE B-9 RI
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BINDER NO. WBNEQ-IZS-0O4 PLANT WBN UNIT(S) 1 SHEET 8 OFZ2
R 1 R

BINDER TITLE NAMCO EA740 LIMIT COMPUTED W .G DATE 6I25/86,4 t
SWITCHES MANUFUACTURED BETWEEN Z-Z-
FEB. 20, 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 7 _D _

H. AGING

(1) Was aging considered in the qualification program
(Yes/No/NA)? Yes (Reference: TAB D-1 pages D-6 and D-7

JUSTIFICATION/COMMENTS None

|R1

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

Yes/No/NA

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/
process) stress aging

Reference
TAB D-1
Pages D-6 and
D-34
TAB D-1
Pages D-7 and
D-36
TAB D-1
Page D-32
TAB D-1
Pages D-6 and
D-35

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)? Yes (Reference:

See TAB C. Section 16

JUSTIFICATION/COMMENTS None

(4) Thermal Aging:

(a) Was thermal aging-considered in the qualification program
(Yes/No/NA)? Yes (Reference: TAB D-1. page D-6 JR1

JUSTIFICATION/COMMENTS None

I...

PAGE B-10 R1
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BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 9 OF28
R I R

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 6126/86 Sk
CLWTTr1UVQ MAMI1TTTArrTTDn R11".r T-

FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 2N- _

. Z-zz-&9

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (Yes/No/NA)? Yes
(Reference: TAB E. Section 2

JUSTIFICATION/COMMENTS See also Materials Analysis in

TAB C, Section 6.

(c) Was the basis for thermal aging identified in the
qualification program (Yes/No/NA)? Yes
(Reference: TAB D-1. Page D-6. footnote "+" ).IR1

JUSTIFICATION/COMMENTS See Materials Analysis in TAB C.

Section 6,

(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-1. Rage I

|R1
D-6. footnote "&''

parameter Plant Maximum Normal

Temperature 75°F/110°F/120°F
Time 40 yrs

Test Equivalent

NA 750F/1100F/120°F
NA 40/14.2/8.6 yrs.

JUSTIFICATION/COMMENTS Qualified life established by

Materials Analysis in TAB C. Section 6.

(e) Was the Arrhenius methodolgy used for accelerated aging
(Yes/No/NA)? Yes (Reference: NA

JUSTIFICATION/COMMENTS See Materials Analysis in TAB C.

Section 6.

(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: NA

JUSTIFICATION/COMMENTS SaeeMaterials Analysis in TAB C.

Section 6.

PAGE B-II RI
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.BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEETJ10 OF 28
R- 1 R-

BINDER TITLE NAMCO EA740 LIMIT COMPUTEDWCG DATE 6/25/86 -,-4
SWITCHES MANUFUACTURED BETWEEN
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED.ULNAP.. DATE 6/27/86 7D.. _

: Z-z2-&9

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: NA

JUSTIFICATION/COMMENTS Regression line not used.

(h) Was the equipment operated during the thermal aging

(Yes/No/NA)? NA (Reference: NA

JUSTIFICATION/COMMENTS Qualified life determined by

Material Analysis rather than accelerated aging test on

the assembled device.

(5) Radiation Aging Exposure:

(a) Was radiation aging exposure considered in the qualification

program (Yes/No/NA)? Y es (Reference: TAB D-1. Pages

D-7 and D-36 ). Rl

JUSTIFICATION/COMMENTS None

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (Yes/No/NA)? No
(Reference: NA

JUSTIFICATION/COMMENTS Assembled test speciment

irradiated to 204 megarads.

(c) Was the basis for radiation aging exposure identified in

the qualification program (Yes/No/NA)? NA

(Reference: NA

JUSTIFICATION/COMMENTS 204 Megarads exposed the switch

to a treater radia.tion dose than expected for the service

PAGE B-12 RI
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 11 OF-28

-BINDER.TITLE.. NAMCO EA740 LIMIT. COMPUTED WG DATE. 6/Z5/86 v
SWITCHES MANUFUACTURED BETWEEN
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 JIh __

Z z -?9

H. AGING (Continued)

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

TAB D-1. R D-36 ).IR1

Plant normal ambient radiation 7
dose (rd) 2 x 10

8
Test exposure dose (rd) 2.04 x 10

Test exposure dose rate (rd/hr) 1.2 x 10

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

JUSTIFICATION/COMMENTS None

(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:

TAB D-1. Rage D-32 ).fR1

JUSTIFICATION/COMMENTS None

(b) Was the basis for vibration aging identified and justified
in the qualification program (Yes/No/NA)? Yes
(Reference: TAB D-1. Rage D-32 ).IR1

JUSTIFICATION/COMMENTS See TAB C. Section 7

(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-1. pages

D-47 and D-48

JUSTIFICATION/COMMENTS Wear cycling - 100.000 cycles.

* 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 R1



BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 12 OF 28
R 1 R_

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DAT] --6/25/86 X, v - -
SWITCHES MANUFUACTURED BETWEEN ZZ- f
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 ____

.0 Z-zz-? 9

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: TAB D-1

Daze D-6
RI

JUSTIFICATION/COMMENTS See Section P(l) for additional

discussion

(8) Was the qualified life of the equipment and its basis defined
in the qualification program (Yes/No/NA)? Yes-See TAB B. pz 16 IRI
(Reference: NA

Qualified life (Document in QMDS) 40 years

JUSTIFICATION/COMMENTS See TAB C - Material Analysis for

qualified life.

(9) Were replacement intervals for the equipment or its components
defined in the qualification program (Yes/No/NA)? No -
See TAB B. Rage 16 for discussion

(Reference: NA )

Replacement Intervals (Document in QMDS) See OMDS - TAB G.

JUSTIFICATION/COMMENTS None

R I
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 13a OF 28
R i R

BINDER TITLE NAMC EA740 LIMIT COMPUTED WC DATE 5/22/86 7 __a

SWITCHES MANUFUACTUVD. BETWEEN Z zi;
FEB. 20. 1978 AND MT, 1. 1981 CHECKED NAP DATE 6/27/86 7VDk

., z-zz-,99

H. AGING (Continued)

Qualified Life - H(8)

The qualified life for all equipment covered by this binder is 40

years through periodic refurbishment. For further discussion on

Materials Analysis and Arrhenius Methodology, refer to material

analysis discussion found in TAB C. Section 6. The scheduled

maintenance service times shown below come directly from this

Arrhenius curve.

Max Normal Ambient Service Time

750 F > 40 vrs.

1100F 14.2 vrs.

120"F 8.6 vrs.

The QMDS Section found in TAB G will document the limit switches

which require refurbishment and the appropriate schedule.

PAGE B-16 RI



, BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 14 OF 28
R 1 R 2

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 6/26/86 CAG nap
SWITCHES MANUFACTURED BETWEEN 2/22/89 "-f*
FEB. 20-. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 JDH

2/22/89 67'/!/

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
Material/Proverty/Function Threshold

Top/Bottom
(ka)*Silicone Rubber/Gaskets

(b) EPDM/O-Rings
Glass Filled Polyester/

(c)*Contact Block
Asbestos Filled

(d) Phenolic/Contact Carrier

(e) Lubricant

Reference
Activation

Energv

NA NA 1.14 eV

NA NA- 0.94 eV

NA NA 0.50 eV

NA NA ,0.99 eV c
Not

NA NA Required c

Reference
TAB C,
Section 6
TAB C,
Section 6
TAB C,
Section 6
TAB C,
;ection 6
TAB C,
;ection 6

JUSTIFICATION/COMMENTS See TAB C. Section 6 for further analysis.

*NOTE: See Page E-14 for change history of materials thru January 9.

1984.-Also see Page C-74A for current contact block and

carrier material.

I PAGE B-17 R2
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BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 15 OF 28
R 1 R_

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 6/251862 4L
SWITCHES MANUFUACTURED BETWEEN z Zc-dy
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86Z-V ___

z-Lt -nq

LUUlrriwi I.LLzl±K1UL V ?IUAlblU' N4U'tbbA 1U L N LUK' 111 -

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. Rage D-60

). RI

Identify Acceptance Criteria: See page B-19

(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-1. page D-6 and pages D-35. D-36. D-37.l

RI

Identify baseline and functional testing: See page B-19

JUSTIFICATION/COMMENTS None

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (Yes/No/NA)? Yes
(Reference: TAB D-1. pages D-39 and D-40( |R1

JUSTIFICATION/COMMENTS None

.1
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 16 OF 28
R __ R

BINDER TITLE NAMCO EA740 LIMIT COMPUTED _ DATE ___ __

SWITCHES MANUFACTURED BETWEEN
FEBRUARY 20, 1978 AND OCTOBER 1, 1 9 81CHECKED pVp DATE _k_/

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

Item J(1) - (1) Failure of one or more contact pairs to test as open when the

unit is in such a condition that said contacts would normally be oven.

(2) Failure of one or more contact pairs to test as closed when the unit is in

such a condition that said contacts would normally be closed. (3) Shorting of

any contact to the unit housing. (4) Shorting of any two contacts which are not

of the same -pair. (5) The opening of a closed contact for more than two milli-

seconds during seismic testing.

Item J(2) (1) Before: o open and closed circuit performance measured and

recorded.

o mezear and conductivity (amps) during WEAR TEST

(0.086A8100VDC).

o meazar and conductivity (amps) during radiation test

and seismic test (86mAia100VDC).

(2) During: o meggar and conductivity during LOCA Test

(.086AtlOOVDC).

(3) After: o megzar and conductivity (0.086A21OOVDC).

PAGLBE J1
r.,,v 1 1 O 134A



BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEETA17 OF_2L
R I R___

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 5/22/8Y
SWITCHES NANUFUACTURED BETWEEN t- <
FEB. 20. 1q78 AND OCT. 1. 1981 CHECKED NAL DATE 6/27/86 _

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: ---

S-eeJ(5) comments naze B-22 ). IR1

JUSTIFICATION/COMMENTS None

(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

See Comments

See Comments

NA

NA

Reference,

NA

NA

NA

NA

JUSTIFICATION/COMMENTS See J(5) Comments sage B-22

-. IS
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 18 OF 28 JR1
R I R

BINDER TITLE NAMCO EA740 LIMIT COMPUTED--KG DATE 6/25/86 ____

SWITCHES MANUFUACTURED BETWEEN r-e9
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 -M4r

Z-zn-el

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

(b) Parameter Specific Accident Conditions

Voltage See Cgmmuets

Load See Comments

Frequency NA

Accuracy NA

Other(s)

JUSTIFICATION/COMMENTS See J(5) Comments Daze

ENSURE THE
ACCIDENT CONDITIONS-

Reference

NA

NA

NA

NA

Rl

B-22

(c) Paramete Demonstrated Conditions Reference
TAB D-1, p D-6

Voltage 125V AC/DC TAB I. D 1-3

Load 100VDC/86MA,1Q0VAC/500MA TAB D-1. o D-6

Frequency NA NA

Accuracy NA NA

Other(s)
Open Contact
Resistance 40.000 OHMS TAB D-1. p D-40
Closed Contact
Open < ms 2ms TAB D-1. D D-26

JUSTIFICATION/COMMENTS The typical application of these limit

switches is in the control circuits of. for example. solenoid

operated valves. These circuits ooerate at 120VAC or 125VDC

with current ratings of approximately 0.3 to 1.3 amps. This

is well within the UL and nameplate ratings of 20 amps at

125VAC and 5 amps.at 125VDC.

PAGE B-21 R1
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) I SHEET 19 OF 28 IR1
-R I R -

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WQG DATE 6/20/86
SWITCHES MANUFUACTURED BETWEEN Z-nZet
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86D _4

2222-09

EQUIRMENT ELECLTR1IAL CHARACTERISTICS NECESSARY TO ENSURE THE -

PERFORMANCE SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS-
(Continued)

J5L)iliTJSTIFICATION/COMMENTS (Continued)

The demonstrated load of 0.5 amps ( 10OVDC for mechanical aging and

0.086 amns @l1OVDC for all other nerfnrmnnpe tests isq c-onsidered

adeaiiate for the followinwn reasns:.

(1) Low voltazes -and. currents may not break down the films/oxides

and therefore provide little contact surface renewal.

(2) When switches are operated at rated voltages and currents. the

contact surfaces tend to be self-cleaning and/or the potential

of the circuit is sufficient to break down films or oxides that

might form on the cnntact faces

(3) Since TVA's standard design Practices prevent circuits from

exceeding the UL ratings of the contacts, the lOOVDC and 0.086

am; load used for testing is conservative and adequate

considering items (1) and (2) above.

While there are no plant specific requirements with regard to

contact bounce and open contract resistance minimums, the values

demonstrated are considered adequate. At 40.000 ohms. there would

be a slight leakage current of approximately 3.1 milliamos for a

typical 125V circuit. This small leakage current should not

PAGE B-22 R1
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET_20 OF 28
R 1 R -

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 6/25/86 ____

SWITCHES MANUFUACTURED BETWEEN
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED 'NAP DATE 6/27/86-T D_

z-zz -rq

K.1 REQUIRED OPERATING ENVIRONMENT - UPPER COMPARTMENT

Reference Environmental Drawing No. 47E235-41 |R1

(1) Normal Max

(a) Temperature (OF) 110

(b) Pressure (psig) 0.3

(c) Humidity (%)

(d) Radiation (rd)

(2) Abnormal Max

- (a) Temperature (0F) 120

- (b) Pressure (psig) Q.3

80 (c) Humidity (%)

6
(d) Radiation (rd)

90

NA IRI

(3) Process Interfaces: None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist up to eight hours

per excursion and will occur less than 1 percent of the plant

life (effect on qualified life is negligible - (See generic

position in Binder No. WBNEQ-GEN-001).

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

(a) Temperature (OF) 161

(b) Pressure (psig) 10.9

Accident type LOCA/HELB
RI

Accident type LOCA/HELB

(c) Humidity (%)

(d) Radiation (rd)

(e) Spray Type

1008
4.7xlO beta
3.8x1O 7gamma

*

Accident type LOCA/HELB
RI

Accident type LOCA

Accident type LOCA/HELB

e *0.19 molar H3B03 (2000 ppm Boron), 0.033
in a pH of,8.3 at 25°C. The duration of
is 30 days, at a flow rate equal to 9500
per square foot of containment.

molar NaOHresulting
the containment spray
gal/min. or 0.92 gpm

PAGE B-23 RI
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BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 20a OF 28 |R1
BINDER TITLE NAMCO EA740 LIMIT COMPUTED WDG DATE 6/25/86
SWITCHES MANUFUACTURED BETWEEN
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 ZD ___

K.2 REQUIRED OPERATING ENVIRONMENT - LOWER COMPARTMENT

Reference Environmental Drawing No. 47E235-42 IR1

(1) Normal Max (2) Abnormal Max

(a) Temperature (*F) 120 (a) Temperature (*F) 130

(b) Pressure (psig) 0.3 (b) Pressure (psig) 0.3

(c) Humidity (%) 80 (c) Humidity (%) 100

(d) Radiation (rd) 2x1O 7 (d) Radiation (rd) NA IR1

(3) Process Interfaces: None

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist up to eight hours

per excursion and will occur less than 1 percent of the plant

life (effect on qualified life is negligible - (See generic

position in Binder No. WBNEQ-GEN-OO1).

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

(a) Temperature (°F) 327 Accident type LOCA/HELB

(b) Pressure (psig) 10.9 Accident type LOCA/HELB

(c) Humidity () 0 Accident type LOCA/HELB
4.7(d0 beta -Rl

(d) Radiation (rd) 4XlA gmma Accident type LOCA

(e) Spray Type * Accident type LOCA/HELB

*0.19 molar H3B03 (2000 ppm Boron), 0.033 molar NaOH resulting
in a pH of 8.3 at 25°C. The duration of the containment spray R1
is 30 days, at a flow rate equal to 9500 gal/min. or 0.92 gpm
per square foot of containment.

* S
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BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 20b OF 28
R 3 R_

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 8/20/86 ___

SWITCHES MANUFACTURED BETWEEN °

FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 8/20/86 4V( 9 _

K.3 REOUIRED OPERATING ENVIRONMENT - ANNULUS

Reference Environmental Drawing No. 47E235-44

(1) Normal Max

(a) Temperature (°F)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces:

110

ATM(-

80

lx10

Nonen

(2) Abnormal Max

- (a) Temperature (OF)

ij (b) Pressure (psig)

- (c) Humidity C%)

- (d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal

conditions: Abnormal conditions could exist up to eight hours

ner excursion and will occur less than 1 percent of the Plant

life (effect on qualified life is negligible- (See generic

nosition in Binder No. WBNEO-GEN-0)LY

(5) Accident (worst case for any combination of specified accident

parameter including peak, duration, and profile):

(a) Temperature (IF) 133.7 Accident type LOCA/HELB

(b) Pressure (psig) ATM(-) Accident type NA

(c) Humidity (%) 61 Accident type LOCA/HELB

(d) Radiation (rd) *1.2x107 Accident type LOCA

(e) Spray Type NA Accident type NA

|R3

R3

*Includes beta dose of 6xlO5 rads.

PAGE B-25 R3
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 20c OF 28 jR1
R 1 R_

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WG DATE 6/25/86 _ _

SWITCHES MANUFUACTUREDWBETWEEN z a gY
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 TJa

- -z zz eq

K.4 REQUIRED OPERATING ENVIRONMENT - IIE

Reference Environmental Drawing No. 47E235-45 |R1

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity (%)

(d) Radiation (rd)

(3) Process Interfaces: x

75

0.3

60

3.5xlO

None

(2) Abnormal Max.

- (a) Temperature (?F)

- (b) Pressure (psig)

- (c) Humidity (%)
5
L. Cd) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist up to eight hours

ser excursion and will occur less than 1 percent of the plant

life (effect on qualified life is negligible - (See generic

position in Binder No. WBNEQ-GEN-001).

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

(a) Temperature (F) 327 Accident type LOCA/HELB

(b) Pressure (psig) 10 .9 Accident type LOCA/HELB jR1

(c) Humidity (%)100 Accident type LOCA/HELB
4.7xlO beta Rl

(d) Radiation (rd) I~1Q gamma Accident type LOCA

(e) Spray Type * Accident type LOCA/HELB

*0.19 molar H3B03 (2000 ppm Boron), 0.033 molar NaOH resulting
in a pH of 8.3 at 25°C. The duration of the containment spray
is 30 days, at a flow rate equaj to 9500 gal/min. or 0.92 gpm
per square foot of containment.
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BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 20d OF 28
R 3 R__

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 8/14/86 J-.
--- - I -l -V - --A ,, -~ q¶
SWITUCH± MANUJBAU1UKLV DzlWDYT'

FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP- DATE 8/15/86

K. REQUIRED 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)? Yes (Reference:

(7)

See Tab G

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

TAB C. Section 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: See Section P. 2.0 (12)(b). page B-35. B-36.

B-37 and B-38 _

I R3

I R3

R3

If yes, identify the fraction of the unattenuated free field

beta dose to be added to the total dose and justify:

See Section P. 2.0 (12)(b). page B-35. B-36 & B-37 and B-38

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

Type .RIMS No.

I R3

See TAB B. Section A

PAGE B-27 R3
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BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 21 OF 28
R 1 R 2

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 6/26/86 CAG w
SWITCHES MANUFACTURED BETWEEN 2/22/89 " ?v
FEB. 20! 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 JDH

2/229 /RQ/g/o

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference
TAB D-1, p D-ll
& P D-41 thru

Operating Time 100 days 30 days+ D-46
TAB D-1,

Temperature (OF) 327 356 D-42
TAB D-1, p D-41

Pressure (psig) 12.3 83 * thru D-46
TAB D-1, p D-41

Relative Humidity (%) 100 100 thru D-46
See TAB C, See TAB C, See TAB C,
p C-71 & p C-71 & p C-71 &

Chemical Spray* C-72 C-72 C-72

5.12xlo7beta 8 TAB D-1,
Radiation (rd)** 6x107gUa 2.04x10 xamma D D-15

TAB C,
Submergence NA NA D C-3

*Includes spray concentration, flowrate, density, duration, and
* pH
**Enter 40-year integrated normal dose plus integrated accident
dose and specify type. (Reference also p. B-36 of this TAB.) |

***7 PSI subtracted from peak pressure of 90 psig due to test
instrument miscalibration (Appendix E).

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

Test Profile
Envelopes Specified

Parameter (Yes/No/NA) Reference
TAB C,

Temperature Yes Section 2

Pressure Yes See Li)-

Relative Humidity Yes See L(i)
TAB C, pages

Chemical Spray Yes C-71 & C-72
TAB C,

Submergence NA vaae C-3

JUSTIFICATION/COMMENTS +Justification for long term opera-

bility (30 days vs. 100 days) is given in TAB C. Section 2.

R2

PAGE B-28 R2
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.BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 22 OF 28
R 2 R_

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 6/27/86 4- -
SWITCHES MANUFACTURED BETWEEN 6-C-o
2-20-78 AND 10-1-81 CHECKED NAP DATE 6/27/86 ..

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 Per TVA Standar

SS-E1R-12.fll - Seisqmic Renuire..ments ,nr I

Margin
Applied

+29.F
+574%
70.7 Psig
155% 7

9.3 xlO

TAB C,
Section 2

NA

NA

i

Yes/No/NA-

Yes

Yes

Yes |R2

Yes

NA

NA

2 Dwells Yes

217%
See Comment Yes

Specification

Cateaorv I Electrical

and I&C Eauinment - thepA lim4ti mw'it-fphaa .honl hp t...*.A *
-- --- - - -.-- K -Y .. sdGL ;L.LVJ±U UC I-fu

'A o tr47ont 1a .- I -I- L' o - - - Wre A Iff A - - -Mr r A - -2 AI -

their test report (page 5) that cross-couplina was not signi-

ficant, the sinidle axis test performed in each of the 3 axes

to 9.52 a's was more than adequate.

PAGE B-29 R2
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) L SHEET 23 OF_28
R- 1 -R-

BINDER TITLE NAMCO EA740 LIMIT COMFUTEDWQG DATE 6/25/86 g
SWITCHES MANUFACTURED BETWEEN :. -°Y

FEB. 20, 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/ 2 7 /86 al.
;r-,ZZ-4

M. OPERABILITY TEST RESULTS

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

JUSTIFICATION/COD9MENTS None

(2) Did the equipment perform its intended function during the
simulated design basis accident exposure (Yes/No/NA)? Yes
(Reference: TAB D-1. Rages D-39 and D-40

)

JUSTIFICATION/COMMENTS None

(3) Did the equipment perform its intended function during the
simulated post-design basis accident exposure
(Yes/No/NA)? Yes (Reference: TAA D-1. pages D-39 and D-40

JUSTIFICATION/COMMENTS

|R1

|R1

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)? Yes (Reference: See TAB C.

Section 2

JUSTIFICATION/COMMENTS None

e
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 23a OFZ28
, R_ R_

BINDER TITLE NAMCO EA740 LIMIT
SWITCHES MANUFACTURED BETWEEN
FEB. 20, 1978 AND OCT. 1. 1981

COMPUTEDJ/R I_. DATE Z-Z Y_.

CHECKED /Rl10k ' DATE Z-zz-89

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies
properly addressed and resolved (Yes/No/NA)? Yes
(Reference: See TAB C. Pages C-100 and C-101

JUSTIFICATION/COMMENTS See TAB C. Pages C-100 and C-101

6
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WBNEQ-IZS-004 WBN 1 24 28
BINDER NO. ___________ PLANT _ _ _ UNIT(S) SHEET - OF 28

R A_ R
BINDER TITLE NAMD hAI4U LIM.XT COMPUTED t- DATE •-' - _,;

bW1RUARYb 2DUOAOIUAND O B1ER1 8WHE

FEBRUARY 20, 1978 AND OCTOBER 1, 198iEK D T R

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 QMDS - TAB G.

PAGV 3
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 25
R _ _

NAMCO EA740 LIMIT COMPUTED ____ DATE _ _ __

FEBRUARY 20, 1978 AND OCTOBER 1, 1 9 8CHECKED 2 4 DATE; X

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

Yes
TAB C,
Section 6
Yes-See
TAB C,
Section 6

Yes

Yes
TAB C,
Section 6

Yes
NA-See
Section P(4)

Yes-See
Section P(4)
Yes-See TAB C,
Section 6

PAGEB Lo-R
TVA 1Q957 IAF.1-36

OF 28
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 26 OF 28

R __ R
NAMCO EA740 LIMITCOMPUTED * DATE •-ZZ6 _

FEBRUARY 20, 1978 AND OCTOBER 1, 1 9 8 HECKED 421 L DATE in

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-See
Section P(3)

Yes

Yes

Yes -

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes-See TAB C,
Section 5

NA

Yes

Yes
Yes-See
Section P(2)

Yes

Yes

PAGEJS's

TVA 19537 (OE-3-86)

(7)

(8)

(9)

( 10)

(11)

(12)

(13)

(14)
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BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) SHEET 27 OF 28

NAMCO EA740 LIMIT COMPUTED RDATE _I6C M U D _ _ _ DTFEc_ __E BETWEEN_
FEBRUARY 20, 1978 AND OCTOBER 1, 1 9 8 1CHECKED t 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

1. A-in2 - Section H(7)(b)

Yes/No/NA

Yes

Yes

Yes

Yes

NA
Yes-See
TAB C,
Section 2

Yes

NA

Yes-See
TAB C,
Section 16

Yes

Yes

This device was subjected to 100.000 actuation cycles

during mechanical azing testinz. This is equivalent

to an average of 208 actuations per month or approximately

7 actuations Per day over the 40 year life of the plant.

This is Judged to be in excess of the full open/close 9
CLactuation cvlcas the associated valves will be required

zyrM; .'43TVA 19537 (OE-3-86)

I- -
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.BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 28 OF 28
R 1 R 2

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WfG DATE 6/26/86 CAG 4'4p
SWITCHES MANUFACTURED BETWEEN 2- Zz- 4-4-o
FEB. 20. 1978 AND OCT--l. -1981 - CHECKED -- NAP --DATE 6/27/86 Jag

Z-22-6i e 6/1/

P. DISCUSSION (continued)

to onprate for normal nlant ognration

surveillance, and maintenance. Therefore the mechanical

aging performed is adequate to demonstrate qualification

over the forty year life of the plant. I

R2

R2

2.0(12)(B)-Per TVA Drawings 47E235-41.42.44 and 45. the attenuated

free field nost-LOCA beta radiation dose contribution for

8
inside Primarv containment is 4.7 x 10 rads. The limit

switch internals will not. however, be subject to the

unattenuated free field beta dose. The switch housing

assembly consists of three rectangular parts: the

Brownite alloy housing body (a corrosion resistant

bronze-castina allov) and too and bottom stainless steel

covers which are ti-htlv bolted to the body. The minimum

thickness is 1/8". Silicone rubber gaskets 0.030" thick

are compressed between the housing and top and bottom

covers at 20-inch pounds, creating a comoletelv sealed

unit that is water, oil. dust, and pressure tight.

meeting NEMA type 1. 4. and 13 requirements. Also, all

limit switches inside primary containment include a

qualified seal. Therefore, all beta radiation sources

PAGE B-35 R2
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BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 28a OF 28
R 1 R 2

SWITCHES MANUFACTURED BETWEEN 2-212-- 6-6-f-
FEB. 20, 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 7DS .

P. DISCUSSION

will be external to the housing and subject to dose

at. t. onsa ssa '..a Lt.% Luss uvul, as: .avL vncAd*

switch internals will essentially be attenuated

completely by a factor of 0.009 due to the minimum metal

thickness (reference TVA Calculation No. WBNTSR-051

TAB C. Section 15 - which is conservative for the bronze

alloy housina). The gaa created by the gasket is

sufficiently small to allow only a negligible fraction

of the unattenuated 4-pi geometry free field dose to

penetrate. However, as a conservatism to account for

the eaa (without takina credit for attenuation due to

the silicone xasket), 10% of the unattenuated free field

dose is added to the dose attenuated by the metal

housinx. Therefore, the 100-day beta dose to the switch

internals is conservatively estimated to be: 10%

8 7
attenuated contribution = 0.10 (4.7 x 10 4.7 x 10

8
100% attenuated contribution = 0.009 (4.7 x 10 =

6 7
4.23 x 10 . Total = 5.12 x 10 rads beta. Additionally.

the silicone gaskets themselves are not a concern. They

receive significant geometric shielding due to being

tightly compressed between the metal housing parts.

Based on the switch geometry. the outer gasket material

R2

( W) P PAGE B-36 R2
'-' WBEP-0084Q

Was ~ vi *^lzeo One 'keh nii.a4tna Thmkai- Ancadse to t'he



BINDER NO. WBNEQ-IZS-004 PLANT WBN UNIT(S) 1 SHEET 28b OF 28 IR1
R 1 RBINDER TITLE NAMCO EA740-1.NIT COMPUTED WCG DATE 6/26/8 I

SWITCHES MANUFACTURED BETWEEN Z- y
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP Z DATE 6127/86 andht

z-zz*&9

P. DISCUSSION (Continued)

will be exposed to only a fraction of the unattenuated

4-pi geometry free field beta radiation dose. This

unattenuated dose would be further reduced due to the

angle of incidence into the narrow gap and attenuation

due to the outer gasket material resulting in minimal

dose to the innermost gasket material. The gasket width

is approximnatelv equal to the housngdo t-h4 1rncia

(1/8 inch). Also. Target Rock Corp. has conducted tests

on a similar silicone rubber gasket used in a similar

application (reference EQ Binder WBNEQ-SOL-001. Section

D. Page D-29) and found that after exposure to 185

megarads of gamma radiaiton. embrittlement had occurred

in the excess gasket material extending beyond the mated

parts. The gasket material actually trapped between the

mated parts was still flexible. Likewise. in our

application. the gaskets would not be a concern even

should they become brittle due to their being tightly

sandwiched between the housing and housing covers in a

static application: especially considering that the

outer Dart of-the gasket (least important) would exhibit

the more significant degradation.

The limit switches also contain EPDM 0-rings used for

-t
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BINDER NO. WBNEO-IZS-004 PLANT WBN UNIT(S) 1 SHEET 28c of 28 IR1
R 1 R 2

BINDER TITLE NAMCO EA740 LIMIT COMPUTED WCG DATE 6/26/86..ŽG 46
SWITCHES MANUFACTURED BETWEEN I ? -6l-9
FEB. 20. 1978 AND OCT. 1. 1981 CHECKED NAP DATE 6/27/86 TPh' IZff

2-z2-8? /9t

P. DISCUSSION

screw gaskets and the operating shaft seal. These

O-ringg are enleQaA^ 1hv *kg -- in -- yC ,l>1-

housing which shields them from the effects of beta

--radiation. In conclusion: The total combined Beta and

Gamma radiation dose will equal 9.12 x 10 rads TID

7 7(5.12 x 10 Beta + 4.0 x 10 Gamma) for accident condi-

tions. The accident radiation plus the large lower

compartment 40-vear dose of 2.0 x 10 rads equal a total

radiation dose of 1.11 x 10 rads TID. These switches

8
were tested to 2.04 x 10 rads which envelops our plant

requirements. Therefore. they are mialif4ati ftr~ nr-

R2

R2
worst case Gamma and Beta radiation dose.

3. 0(6)(e)-This device operates intermittently at relatively low

voltages and currents which will not result in a signifi-

cant heat rise.

4. 0(6)(b)&(c)-This equipment is being qualified to NUREG-0588.

- Category II and therefore does not have to be aged

to an end-of-life condition prior to DBE testing.

The qualified life was determined by evaluating the

-potential for significant thermal aging degradation

of the non-metallic materials of construction (See

TAB C Section 6).

PAGE B-38 R2
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A. DOCUMENTATION (See note at the end of this section)

Equipment Description Limit Switch

Vendor/Manufacturer NAMCO Controls

,Equipment Model No.(s) See TAB A

OUALIFICATION REPORTS

*1. Title/Number/Revision Generic Qualification of RIMS B26 900320 902
EA180 Series Limit Switches/NAMCO Controls Test
Report No. QTR155/Revision 0 DATE Oct. 5. 1987

2. Title/Number/Revision Test Plan for the Generic RIMS B74 890818 501
Qualification of Series EA180 and EA740 Switches/
NAMCO Controls Test Plan No. QTP215/Revision 2 DATE Feb. 18. 1987

OTHER (ANALYSIS, VENDOR DATA. ETC.)93. TVA Environmental Drawing 47E235-41 R1 and DCA P-04104-01-0
4. TVA Environmental Drawing 47E235-42 R2 and DCA P-04104-02-0, -03-0,

-02-1, -05-0

5. TVA Environmental Drawing 47E235-44 Rl

6. TVA Environmental Drawing 47E235-45 R1 and DCA P-04104-06-0

7. TVA Environmental Drawing 47E235-76 R3

8. TVA Environmental Drawing 47E235-77 R1

9. TVA Environmental Drawing 47E235-78 R3

10. WBNTSR-051 RO (B26 891129 202), Reduction of Beta Dose by Sheet Steel.

11. WBNNAL3-031 R1 (B45 880826 235), EGTS Room 100 Day LOCA Dose.

12. WBNTSR-018 RO (B26 891106 203), Dose Grid Around the EGTS Filter
Train.

13. WBNTSR-016 RO (B26 890703 552), Location Specific Radiation Doses to
Limit Switches in EGTS Room A16 Elevation 757.

*All references herein are to NAMCO Report QTR 155 unless otherwise stated.

PAGE B-1
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET -OF_
R_ R

BINDER TITLE EA 180 SERIES COMPUTED _ DATE 9/16/9 _

LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 - CHECKED 4l)C-.' DATE ______b

OTHER (ANALYSIS. VENDOR DATA, ETC.

CATEGORY AND OPERATING TIMES

System 3 (WBNOSG4-005 R10)

System 30 (WBNOSG4-008 R15)

System 31 (WBNOSG4-009 R7)

System 62 (WBNOSG4-013 R12)

System 63 (WBNOSG4-014 Rll)

System 65 (WBNOSG4-015 R10)

Material Aging Calculation-WAC-)28'sotklt

RIMS NUMBER

B26 900314 202

B26 900309 231

B26 900309 233

B26 900327 200

B26 900309 227

B26 900309 226

84 q 9X4o+03 80 ( i1l

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
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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

COMMENTS/RECOMMENDATIONS

m000 j7c7? 4/S ZE FeXCejd.D tW 771he 4VASVIeA 440 We gffvJ6_Wav 70 AVem em 6mw

6pi ,. z (MAr s wa mRD SW/TEXR7 I 0 0b0-271r& 7?A495j, Zo-*rzo#%0 ADV eZLVr~t7QW
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BINDER NO. WBNEQ-IZS-005 PLANT WBN UNIT(S) 1 SHEET -OF_
R - R_

BINDER TITLE EA 180 SERIES COMPUTED 7 D H DATE _/6/fo

LIMIT SWITCHES MANUFACTURED
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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 (IEEE 323-1974).

Components are Qualified to the Criteria of NUREG-0588 Category II

JUSTIFICATION/COMMENTS

None

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE Standard 323-1974
IEEE Standard 344-1975
IEEE Standard 382-1972 (Pressurized Water Reactor portion only)

PAGE B-4
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BINDER NO. WBNEQ-IZS-005 PLANT WBN UNIT(S) 1 SHEET _ OF
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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

This test provides generic group qualification for Model EA180 Series
limit switches. The Model EA180-11302 selected for test purposes is
identical to some of the equipment qualified by this binder. TAB C.2
contains a similarity evaluation which addresses the remainder of the
equipment.
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF_
R___R__

BINDER TITLE EA 180 SERIES COMPUTED JrZ>R DATE --

LIMIT SWITCHES MANUFACTURED
* AFTER DECEMBER 1986 CHECKED _____ DATE ___ ____

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

TAB D
1. Equipment Type Limit Switches Limit Switch P. 3-1

TAB D
2. Manufacturer NAMCO Controls NAMCO Controls p. 3-1

TAB D
3. Model number(s) See TAB A EA180-11302 p. 3-7

TAB D
4. Serial Number(s) See Comment 3179/383 D 3-9.3-10

5. Identify Component- NA
Unique checksheet
attached:

JUSTIFICATION/COMMENTS

These limit switches do not have serial numbers but are provided with date
codes per the manufacturer's date code system described on page 10-12 of the
test report. (See TAB D.)
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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/NA)? (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

See Ge--NAt H)

~~ -NA

NA

See Comment (2)

NA

NA

NA

See Comment (3)

Plant
Requirement

(Yes/No)

No

No

Yes

No -

No

No

Yes

Reference
Test Report qo
TAB DNA

V 5 16 -v C% I<qa

NA_

NA

TAB D
p. 4-5. 4-6

NA

NA -

NA

TAB D
p. 4-6

JUSTIFICATION/COMMENTS

-!) For standard side: mounting. usc two 5/16 18 toits. nor iong or W1iC

For installation instructions refer to EA189 90008 on page 11-9 of

QTR155. The conduit entrance must be sealed in such a way as to maintain

the switch integrity under required service conditions (see TAB G).

Although it was not considered part of the qualification test, an

operating lever is required for proper operation of the switch. The lever

and roller shall be of metallic construction. Nylon rollers are not

acceptable and are controlled through TVA's maintenance program (see

TAB G).
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G. TEST SEQUENCE

Was the test sequence established to simulate the accident
environment in accordance with IEEE-323 (74), paragraph
(note below)

Yes/No/NA

a. Equipment inspected for damage

b. Baseline performance
measurements taken

Yes

Yes

6.3.2 (yes/no/NA)?

Reference
TAB D
pp. 3-5. 8-6
TAB D

D. 8-12

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

TAB D
pp. 6-2. 8-17
TAB D
pp. 6-1. 8-31
TAB D
6-1. 8-25

* TAB D
D. 8-41

TAB D
P. 8-50

TAB D
D. 8-50

TAB D
P. 8-64

sequence described

4. Have the test equipment, test equipment accuracies and calibration data been
appropriately documented (yes/no/NA)? Yes. See Comment
(Reference 0TR155. Sect. 8 & D. 15-8 ).

JUSTIFI CATI ON/ COMMENTS

The test equipment documentation is provided on the "Instrumentation
Equipment Sheets" located throughout Section 8 of QTR155.
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BINDER TITLE EA 180 SERIES COMPUTED 73DI DATE 6
LIMIT SWITCHES MANUFACTURED
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H. AGING

1. Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference TAB D, p. 6-1 )

JUSTIFICATION/COMMENTS

None

2. Were the following effects considered in the aging program:

Aging Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Yes/No/NA

Yes

Yes

Yes

Operational (electrical/mechanical/process) Yes
stress aging

Reference
TAB D

D. 6-2
TAB D

D. 6-1
TAB D

D. 6-1
TAB D

P. 6-1

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 TAB D. P. 7-4

JUSTIFICATION/COMMENTS

No known synergistic effects.

4. Thermal Aging:

a. Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference TAB D. P. 6-2. 8-17

JUSTIFICATION/COMMENTS

None
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF
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BINDER TITLE EA 180 SERIES COMPUTED JnD4 DATE +'///f a _

LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 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, P. 6-7

JUSTIFICATION/COMMENTS

None

c. Was the basis for thermal aging identified in the qualification program

(yes/no/NA)? Yes (Reference TAB D. P. 6-4

JUSTIFICATION/COMMENTS

None

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. P. 6-12

Parameter

Temperature

Time

Plant Maximum Normal

130°F (54.40C)

40 years

Test Equivalent

2480F -1300F (54.40C)

837 hrs 10.8 years

JUSTIFICATION/COMMENTS

The qualified life of all switches can be extended to 40 years through

periodic refurbishment (See TAB G for refurbishment schedules).

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

Yes (Reference TAB D. v. 6-2

JUSTIFICATION/COMMENTS

None

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 TAB D. pp. 6-7. 6-8

JUSTIFICATION/COMMENTS

None
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET -OF_-
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BINDER TITLE EA 180 SERIES COMPUTED -TsS DATE Y o -
LIMIT SWITCHES MANUFACTURED
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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 NA

JUSTIFICATION/COMMENTS

None

h. Was the equipment operated during the thermal aging (yes/no/NA)?
Yes (Reference TAB D. D. 8-17

JUSTIFICATION/COMMENTS

None

5. Radiation Aging Exposure:

a. Was radiation aging exposure considered in the qualification program
(yes/no/NA)? Yes (Reference TAB D. D. 8-31

JUSTIFICATION/COMMENTS

None

b. Were the materials susceptible to radiation degradation identified in
the qualification program (yes/no/NA)? Yes (Reference TAB D.
D 6-7

JUSTIFICATION/COMMENTS

Assembled test specimen irradiated to 220 Megarads.

c. Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference TAB D. P. 5-7

JUSTIFICATION/COMMENTS

None
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET -OF_
R_ R

BINDER TITLE EA 180 SERIES COMPUTED J h DATE '//6/fo
LIMIT SWITCHES MANUFACTURED
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H. AGING (Continued)

d. Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? Yes (Reference TAB D. pp. 8-33. 8-34 )

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 10 (worst case)

8
2.2 x 10

5
7.73 x 10

Co-60 gamma

JUSTIFICATION/COMMENTS

None

6. Vibration (non-seismic) Aging:

a. Were the effects of non-seismic vibration induced during normal and
abnormal operation addressed in the qualification program (1)? Yes
(Reference TAB D. Dv. 8-41. 8-42

JUSTIFICATION/COMMENTS

Plant induced vibration simulation 1 x 106 cycles
0.75 g's per QTR155, pp. 8-41 and 8-42.

@ 100 Hz and

b. Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? Yes (Reference TAB D.

pD. 5-9

JUSTIFICATION/COMMENTS

None

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 TAB D. pp 5-13
and 4 8-26 ).

'=OH £/33o Zscqo

JUSTIFICATION/COMMENTS

None

(1) Qualification program refers to the test report and any supplemental
documentation including-TVA analyses in TAB C of the binder.
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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 TAB D. v. 8-3

JUSTIFICATION/COMMENTS

See section P.1 for additional discussion.

8. Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Yes. See TAB C.4.
(Reference TAB D. p. 6-1

Qualified life (Document in QMDS): 40 years*

JUSTIFICATION/COMMENTS

*Through periodic refurbishment as defined in TAB G.

9. Were replacement intervals for the equipment or its components defined
in the qualification program (yes/no/NA)? Yes

(Reference TAB D. p. 6-11. 11-14

JUSTIFICATION/COMMENTS

None
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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 Energv

Synthetic Hydrocarbon
Grease/Lubricant NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1.19 eV
1.14eV, See
Comment
.94eV, See
Comment

.827eV, See
Comment
.63eV, See
Comment

b. Silicone Rubber/Gaskets

c. EPDM/O-Rings
Glass-filled Phenolic RX865

d. Contact Carrier and Block

e. RTV/Thread Sealant

JUSTIFICATION/COMMENTS

Reference

TAB D
P. 6-7
TAB D
P. 6-7
TAB D
P. 6-7
TAB D
P. 6-7
TAB D
D. 6-7

See the Materials Analysis discussion in TAB C.4 for justification of

activation energies shown for listed materials.
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF_-
R__ R_

BINDER TITLE EA 180 SERIES COMPUTED TD4F DATE /
LIMIT SWITCHES MANUFACTURED.

-AFTER DECEMBER 1986 CHECKED t' v-' 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 OTP215. p. 7-1

Identify Acceptance Criteria: QTP215, p. 7-1

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 OTP215. D. 7-1

-Identify baseline and functional testing: QTP215, p. 7-1

JUSTIFICATION/COMMENTS

None

3. Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference TAB D, D. 7-7

JUSTIFICATION/COMMENTS

None
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BINDER NO. WBNEQ-IZS-005 PLANT WBN UNIT(

BINDER TITLE EA 180 SERIES COMPUTED DH

LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 CHECKED________

Il

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 TAB D. P. 5-5. 5-6

JUSTIFICATION/COMMENTS

None

5. Identify electrical characteristics necessary
performance specifications can be satisfied.

to ensure the equipment

a. Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Plant Normal Condition

(1)
125 VDC

(1)
5 Amps

NA

NA

NA

NA

Reference
Contract
(See TAB E)
Contract
(See TAB E)

NA

NA

NA

NA

JUSTIFICATION/COMMENTS

See comment (1) at end of section.
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J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPErTFTrATTONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS (Continued)

5. (Continued)

5. b. Parameter

Voltage

Load

Frequency

Accuracy

Other(s)

Specific Accident Conditions

(1)
125 VDC

(1)
5 Ames

NA

NA

NA

NA

Reference
Contract
(See TAB E)
Contract

(See TAB E)

NA

NA

NA

JUSTIFICATION/COMMENTS

See comment (1) at end of section.

PAGE B-17

WBEP-0272Q

dJ

w . - . - A..- - - ....... - A. A,



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

5. (Continued)

c. Parameter

Voltage

-- Load

Frequency

Accuracy

Other(s)

Insulation
Resistance
(Minimum)

Circuit Opening/
Contact Bounce
(During Seismic/
Vibration Test)

Demonstrated Conditions

(2)
125 VDC

(2)
0.5A- - -

NA

NA

280 Megohms

See Comment (4)

Reference
TAB D

P. 5-6
TAB D

p. 5-6

NA

NA

TAB D
D. 7-3

TAB D
P. 7-2 -

JUSTIFICATION/COMMENTS

(1) The typical application of these limit switches is in control
circuits. for example solenoid valves. The U.L. and nameplate

Ld 5
, A ts under

(2

i/oxide
and therefore, provide little-contact surface renewal.

(b) When switches are operated at rated voltage and current,
the contact surfaces tend to be self-cleaning and/or the
potential of the circuit is sufficient to break down films
or oxides that might form on the contact faces.
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF_
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J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS (Continued)

5. (Continued)

(c) Since TVA's standard design practices prevent circuits from
exceeding the U.L. ratings of contacts, the 10OVDC and
0.086 Amp load used for testing is conservative and
adequate considering items a and b above.

(3) At the demonstrated insulation resistance value of 280 Megohms,
there would be a slight leakage current of approximately 0.446
microamps for a typical 125V circuit. This small leakage
current should not provide enough amperage to cause any adverse
circuit operation.

(4) While there are no plant specific requirements with regard to
contact bounce/circuit opening, it was demonstrated that none
occurred during seismic and vibration testing of the limit
switch.
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF
R___R__

BINDER TITLE EA 180 SERIES COMPUTED CEDj DATE "//6/9o
LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 CHECKED ________DATE ___ ____

K.1 REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-41 (Upper Compartment)

1. Normal Max 2. Abnormal Max

a. Temperature (IF) 110 a. Temperature (OF) 120

b. Pressure (psig) 0.3 b. Pressure (psig) 0.3

c. Humidity (%) 80 c. Humidity (%) 90

6
d. Radiation (rd) 1 x 10 d. Radiation (rd) NA

3. Process Interfaces: None

4. State anticipated occurrence frequency and duration of abnormal
conditions:

Abnormal conditions could exist for up to eight hours per excursion Aq°

and will occur less than 1% of the plant life. (Effeet on quaified KIyW
liFe is negligiblz. (See generic position in Binder No.
WBNEQ-GEN-001). /12S/

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

a. Temperature (IF) 161 Accident type LOCA/HELB

b. Pressure (psig) 11.2 Accident type LOCA/HELB

-c. Humidity (%) 100 Accident type LOCA/HELB
*4.7 x 108beta

d. Radiation (rd) 3.8x 107gamma Accident type LOCA

e. Spray Type ** Accident type LOCA/HELB

* Refer to TAB C.6 for justification regarding acceptability of beta
radiation.

** 0.19 molar H3BO3 (2000 PPM Boron), 0.033 molar NaOH resulting in a pH
of 8.3 at 251C. Spray duration is 30 days, at a flow rate equal to
0.92 GPM per square foot of containment cross section.
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K.2 REQUIRED OPERATING ENVIRONMENT (Continued)

Reference Environmental Drawing No. 47E235-42 (Lower Compartment)

1.

3.

4.

*

**

Normal Max 2. Abnormal Max

a. Temperature (IF) 120 a. Temperature (0F) 130

b. Pressure (psig) 0.3 b. Pressure (psig) 0.3

c. Humidity (%) 80 c. Humidity (%) 100

7
d. Radiation (rd) 2x1O d. Radiation (rd) NA

Process Interfaces: None.

State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to eight hours per
excursion and will occur less than 1% of the plant life. (Effeet en
qualified lifc is negligible. (See generic position in Binder No.
V ¶t¶,.f ,-rtT nl a , \q$

WNflViLI-bLJ-UU±. )

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

a. Temperature (IF) 327 Accident Type LOCA/HELB

b. Pressure (psig) 11.2 Accident Type LOCA/HELB

c. Humidity (%) 100 Accident Type LOCA/HELB
*4.7 x 108beta

d. Radiation (rd) 4 x 107 gamma Accident Type LOCA

e. Spray Type ** Accident Type LOCA/HELB

Refer to TAB C.6 for justification regarding acceptability of beta radiation.

0.19 molar H3B03 (2000 PPM Boron), 0.033 molar NaOH resulting in a pH of
8.3 at 250C. Spray duration is 30 days, at a flow rate equal to 0.92 GPM per
square foot of containment cross section.
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K.3 REOUIRED OPERATING ENVIRONMENT (Continued)

Reference Environmental Drawing No. 47E235-44 (Annulus)

1. Normal Max 2. Abnormal Max

a. Temperature (OF) 110 a. Temperature (0F) 120

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

c. Humidity (%) 80 c. Humidity (%) 90

6
d. Radiation (rd) lxlO d. Radiation (rd) NA

3. Process Interfaces: None.

4. State anticipated occurrence frequency and duration of abnormal

conditions: Abnormal conditions could exist for up to eight hours per A

excursion and will occur less than 1% of the plant life. (Effect -n -- A

qualified lifc is negligible. (See generic position in Binder No. C~ p q

WBNEQ-GEN-001.)

5. Accident (worst case for any combination of specified accident parameter

including peak, duration, and profile):

a. Temperature (OF) 133.7 Accident Type LOCA/HELB

b. Pressure (psig) ATM(-) Accident Type LOCA/HELB

c. Humidity (%) 61 Accident Type LOCA/HELB

A 1.2 x 1074-Ake-
d. Radiation (rd) g i 6 3095bzts Accident Type LOCA

e. Spray Type NA Accident Type NA

-43, 5l4iI"

* TIestas r'os0 Jc"Og S4 s e-r coJratwZzoA/ of 6X/O grDJ-
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K.4 REQUIRED OPERATING ENVIRONMENT (Continued)

Reference Environmental Drawing No.: 47E235-45 (Instrument Room)

1. Normal Max

a. Temperature (OF) 75

b. Pressure (psig) 0.3

c. Humidity (%)

d. Radiation (rd)

2. Abnormal Max

a. Temperature (IF) 120

b. Pressure (psig) 0.3

60

5
3.5xlO

c. Humidity (%y

d. Radiation (rd)

90

NA

3. Process Interfaces: None

4. State anticipated occurrence frequency and duration of abnormal No

conditions: Abnormal conditions could exist for up to eight hours per \
excursion and will occur less than 1 percent of the plant life. (Ef4fsc .sCt f
on qualified life is negligible. (See generic position in binder No.
WBNEQ-GEN-001).

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

a. Temperature (IF) 327

b. Pressure (psig) 11.2

c. Humidity (%)

d. Radiation (rd)

e. Spray Type

Accident type LOCA/HELB

Accident type LOCA/HELB

100 Accident type LOCA/HELB
*4.7 x 108beta
1.0 x 107gamma Accident type LOCA

** Accident type LOCA

* Refer to TAB C.6 for justification regarding acceptability of beta radiation.

** 0.19 molar H3B03 (2000 PPM Boron); 0.033 molar NaOH resulting in a pH of
8.3 at 250C. Spray duration is 30 days, at a flow rate equal to 0.92 GPM per
square foot of containment cross section.
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K.5 REQUIRED OPERATING ENVIRONMENT (Continued)

Reference Environmental Drawing No.: 47E235-76 (North and South
Valve Rooms)

1. Normal Max

a. Temperature (IF) 130

b. Pressure (psig) ATM(-)

c. Humidity (%)

d. Radiation (rd)

50

3
1.8x10

2. Abnormal Max

a. Temperature (0F) 140

b. Pressure (psig) ATM

c. Humidity (%) 100

d. Radiation (rd) NA

3. Process Interfaces: None

4. State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to eight hours per AV4 Q
excursion and will occur less than 1 percent of the plant life. (Effect-
on qualified lifc is negligible. (See generic position in binder No.
WBNEQ-GEN-OO1).

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

a. Temperature (OF)

b. Pressure (psig)

c. Humidity (%)

d. Radiation (rd)

e. Spray Type

325 north
323 south
8.77 north
10.78 south

100

<1 x 104

NA

Accident type FW

Accident type FW

Accident type FW

Accident type LOCA

Accident type NA
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K.6 REQUIRED OPERATING ENVIRONMENT: (Continued)

Reference Environmental Drawing No.: 47E235-77 (RHR Valve Rooms)

1.

3.

4.

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) 1.8x1O d. Radiation (rd) NA

Process Interfaces: None

State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal conditions could exist for up to eight hours per
excursion and will occur less than 1 percent of the plant life. (Efi .et v-

on qualified life is negligiblz. (See generic position in binder No. Ox"' q

WBNEQ-GEN-OO1).

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

a. Temperature (OF) 190 Accident type LOCA

b. Pressure (psig) ATM Accident type LOCA

c. Humidity (%) 90 Accident type LOCA

d. Radiation (rd) 1 x 107 Accident type LOCA

e. Spray Type NA Accident type NA
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BINDER NO. WBNEQ-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF_
R_ R

BINDER TITLE EA 180 SERIES COMPUTED TDk14 DATE W/Z6/9o __

LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 CHECKED _ ___ DATE _ _ _ _ __

K.7 REQUIRED OPERATING ENVIRONMENT (Continued)

Reference Environmental Drawing No.: 47E235-78 (EGTS Room)

1. Normal Max

a. Temperature (IF) 104

b. Pressure (psig) ATM

c. Humidity (%)

d. Radiation (rd)

80

3
1.8x10

2. Abnormal Max

a. Temperature (OF) 110

b. Pressure (psig) ATM

c. Humidity (%) 90

d. Radiation (rd) NA

3. Process Interfaces: None

4. State anticipated occurrence frequency and duration of abnormal
conditions: Maximum and minimum abnormal temperatures could exist for up
to eight hours per excursion and will occur less than 1 percent of the
plant life. Maximum abnormal temperatures could exist for up to 10 hours
"per month during" 4 months of the year because of the EGTS units being
operated for testing and maintenance.

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

a. Temperature (0F) 110

b. Pressure (psig) NA

c. Humidity (%)

d. Radiation (rd)

e. Spray Type

NA

1.06 x 107*

NA

Accident type LOCA

Accident type NA

Accident type NA

Accident type LOCA

Accident type NA

*Worst case per WBNTSR-016 calculation.
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BINDER NO. WBNEQ-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF_

BINDER TITLE EA 180 SERIES COMPUTED E7 DATE R_____ R

LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 --CHECKED ' - DATE ___/If,

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

For a cross-reference of equipment to environmental drawing, see TAB 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 4A4 C, 47E235-41. -42. -45. and -76).
S'ffC7/tAJ P(3 R

7. Subject to submergence (yes/no/NA)? No ;,3 1q
0

(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 47E235-41, -42, -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-6 . -

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

Type -RIMS No.

See TAB B. Section A
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF__
R__R_

BINDER TITLE EA 180 SERIES COMPUTED JH DATE '/d/QQ
LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 CHECKED J DATE ___ ____

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

1. Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference
TAB D,

Operating Time 100 days 30 days D. 8-53
TAB D,

Temperature (IF) 327 342*** 8-54
TAB D,

Pressure (psig) 11.2 76.4 pT D7,
.TAB D,

Relative Humidity (%) 100 100 P. 7-6
TAB D,

* Chemical Spray TAB C.1 TAB C.1 P. 7-7
-1.llxlO8 gamma 2.2x108  TAB D,

** Radiation (rd) plus beta gamma D. 7-6

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. Refer to TAB C.6 for beta dose contribution.
*** See TAB B, Section P.2

2. Comparison of worst-case profiles and margin assessment:

Test Profile
Parameter Envelopes Specified

(Yes/No/NA) Reference

Temperature Yes See L(1)

Pressure Yes See L(l)

Relative Humidity Yes See L(1l

Chemical Spray Yes TAB C-1

Submergence NA NA

JUSTIFICATION/COMMENTS

See TAB C-3 for demonstration of 100 day operability (Accident Degradation
Equivalency Calculation).
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF_
R__R_

BINDER TITLE EA 180 SERIES COMPUTED TD/ DATE _

LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 CHECKED _____ DATE i/ _ _ _

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

Margin
Applied

150 F

10%

10%

TAB C-3

NA

NA

2 Dwells

10%
See Comments

Yes/No/NA

Yes

Yes

Yes

TAB C-3

NA

NA

Yes

Yes

JUSTIFICATION/COMMENTS

Per TVA Standard Specification SS-E18.12.01, Seismic Requirements for
Category I Electrical and I&C Equipment, these limit switches should be
tested to 3 g's horizontal and 2 g's vertical. Since NAMCO verified in
their report (TAB D, p. 5-9 and 5-10) that cross coupling was not
significant, the single axis test performed in each of the 3 axes to 10 g's
was more than adequate.
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF_
R_ R

BINDER TITLE EA 180 SERIES COMPUTED JVA' DATE i'/g/ _

LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 CHECKED _____ DATE _ _ _ _ __

M. OPERABILITY TEST RESULTS

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

JUSTIFICATION/COMMENTS

None

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

(Reference TAB D, P. 7-1

JUSTIFICATION/COMMENTS

None

3. Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes (Reference TAB
D. P. 7-1

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)? Yes

(Reference TAB D. D. 7-7

JUSTIFICATION/COMMENTS

See TAB C.3 for discussion

5. Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Yes (Reference TAB D, D.
8-52

JUSTIFICATION/COMMENTS

None
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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 QMDS-TAB G
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET -OF_-
R - R

BINDER TITLE EA 180 SERIES COMPUTED ZTDH DATE 4/6/go
LIMIT SWITCHES MANUFACTURED
AFTER-DECEMBER 1986- 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:

Yes/No/NA

Yes

NA

Yes

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?

NA

NA

NA

NA

Yes

Yes

Yes

Yes

NA

Yes
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET -_OF_-
R_ R

BINDER TITLE EA 180 SERIES COMPUTED , DATE 4a/7/ a

LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 CHECKED '->-2 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
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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
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

NA

Yes

Yes

NA

Yes

Yes

Yes

P. DISCUSSION

(1) AGING - Section H.7.b - This device was subject to 100,300 actuation
cycles during mechanical aging testing. This is equivalent to an average
of 209 actuations per month or approximately 7 actuations per day over the
40 year life of the plant. This is judged to be in excess of the full
open/close actuation cycles the associated valves will be required to
operate for normal plant operation, maintenance, and surveillance.
Therefore, the mechanical aging performed is adequate to demonstrate
qualification over the 40 year life of the plant.
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BINDER NO. WBNEO-IZS-005 PLANT WBN UNIT(S) 1 SHEET OF_-
R R

BINDER TITLE EA 180 SERIES COMPUTED ID/4 DATE W46/9
LIMIT SWITCHES MANUFACTURED
AFTER DECEMBER 1986 CHECKED 4_J____ DATE ____/Y_ _

P. DISCUSSION (Continued)

(2) SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS -
Section L.1 - QTR 155 states that the peak temperature in the test chamber
was 361'F (p. 7-6). Two thermocouples were used to measure temperatures
during the test. The 3611F was measured by the thermocouple, TC-13, that
was closest to the steam inlet (p. 8-61). For qualification purposes,
this binder has used the more conservative temperatures measured by
thermocouple TC-06.

(3) REGvUIXD OPEX4 Ga eyV1,o'Jmemr- 3C-t7o K.(- Sod °Oq4dj 4Z rCW-2 4-C

6,1O PO L/57* -'s df Af/r swITc1 W111d11 ,e (JWU/ c-ovo&1r .GE.4S DVc 70

LAO Mo /3cj r /o N7.os'J1e#

PAGE B-35

WBEP-0272Q



|BINDER NO. WBNEJBOX-OO 
PLANT WN 'NI()SHEET 

- -lF

- ELE 
JATOXED ETD 

46 / 26 / CAG 89 A

I C :T0ECBXED MUETDDD 
7 4/2689 ta

I

a

WBEP-0135Q-
50

Q).
I

___________ 
3/24/89 .(1

TAB A COMPLILATION 
METHODOLOGY

The Watts Bar 
Environmental 

Qualification 
binder WBNEQ-JBOX-OOl

equipment list 
(TAB A) was compiled 

by utilizing the 
DNE

calculation WlPEVAR 
8601003 as a baseline 

reference document.

This calculation 
listed all of 

the Class lE junction boxes 
and

local instrumentation 
panels in the harsh 

environ jent. All end

devices (devices 
whose circuits terminate 

in the junction 
box)

were listed for 
each JB. A crosscheck of 

the end devices 
in

each JB was made 
to the category 

and operating times 
calcula- l

tions and, if any device was-determined 
to be category A 

or B

for any event, the JB was entered 
into the binder TAB 

A.

This process was 
performed for 

each revision 
and QIR to the

WBPEVAR 8601003 calculation 
to ensure a comprehensive 

assessment

of all Class lB harsh environment 
JBs.

WBPEVAR 8601003 
R4 dated 5/26/88 

is superceded by 
the Environ-

mental Qualification 
(EQ) Binders.

2. 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.

3. Junction Box number 
1-JB-292-3870 contains a MOS varistor.

For discussion of this, 
see TAB C, page C-4.

\ 
m~rr A 14 

-LL
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tjAbr HAs- an



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-JBOX-
MANUFACTURER a VARIOUS
PAGE 1 OF 51

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO.- -- AZMITH ELEVCO ) AT RAD

moDEL NUMBER CONTRACT (2)
SAFETY FUNCTION

hBN-1-JB -276-L182A
LOC PNL JUNCTION BOX

WBN-1-JB -276-L182B
LOC PNL JUNCTION BOX

WBN-1-JB -276-L183A
LOC PNL JUNCTION BOX

WBN-1-JB -276-L183B
LOC PNL JUNCTION BOX

WBN-1-JB -276-L183C
LOC PNL JUNCTION BOX

-D 1-JB -276-L182A -D 183
BY PNL MFR

-D 1-JB -276-L1B2B -D 181
BY PNL MFR

-E 1-JB -276-L183A -E 005
BY PNL MFR

-E 1-JB -276-L183B -E 002
BY PNL MFR

-B 1-JB -2i6-L183C -B 359
BY PNL MFR

721' 6" FN2

721' 6" FN2

721' 6" FN1

721' 6" FN1

721' 6" FN1

B 100D

B lOOD

B lOOD

B 100D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTIO°N

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE UEL
CHECKED/DATE E7T D

,.- i- r

R 2 R3

C9.1" "e
'Ig^2 -z? Z -f

we '-F AlZ--

PRINT DK 02/90

C=.
rr"

I

. Nl

IU

R

OPER TIME EVENT



BINDER NO. i WBNEQ-JBOX-
MANUFACTURER * VARIOUS
PAGE 2 OF 51PRINT DL

--------LOCATION--------
UNIT DEVICE ID NO. AZIL ELEV(CN RRC RAD (2

MODEL NUMBER CONTRACT . (2)EQ NUMBE DDTR
n~erotpttn

L.u LS I r A *ul

OPER TIME EVENT SAFETY FUNCTION

WBN-I-JB -276-L196
LOC PNL JUNCTION BOX

WBN-1-JB -276-L197
LOC PNL JUNCTION BOX

WBN-1-JB -276-L216
LOC PNL JUNCTION BOX

WBN-1-JB -276-L217
LOC PNL JUNCTION BOX

WBN-1-JB -292-0004
JUNCTION BOX

-D 1-JB -276-L196 -D
BY PNL MFR

-E 1-JB -276-L197 -E
BY PNL MFR

-A 1-JB -276-L216 -A
BY PNL MFR

-A 1-JB -276-L217 -A
BY PNL MFR

-A 1-JB -292-0004
JXA

713'

713'

713'

737.

737'
VARIOUS

-A

A06

A06

A06

A05

AO1

B lOOD

B lOOD

B lOOD

B lOOD

B 1OOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R- R 3

PREPARER/DATE JL H
CHECKED/DATE E7 1>

9- &- kc6
9'-/ 0- 86

W A T T S B A R N U C"E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

02/90

tii

R-

9- 2'-&9
9-2s'-fh

2IJ.9Z



BINDER NO. s WBNEQ-JBOX-
MANUFACTURER : VARIOUS
PAGE 3 OF 51

W A T T S B A R N U 'EI A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AiMITI LEVC1) RM/RAC (2)

MODEL NUMBER CO-NTRACT (2)
SAFETY FUNCTION

WBN-2-JB -292-0006
JUNCTION BOX

WDN-O-JB -292-0228
JUNCTION BOX

WBN-O-JB -292-0229
JUNCTION BOX

WBN-1-JB -292-0358
JUNCTION BOX

WBN-1-JB -292-0359
JUNCTION BOX

-B 2-JB -292-0006
J XA

-A 0-JB -292-0228
JQE

-B O-JB -292-0229
JQE

-B 1-JB -292-0358
J XA

-B 1-JB -292-0359
JXA

-B

-A

-B

-B

-B

737'
VARIOUS

729'
VARIOUS

729'
VARIOUS

692'
VARIOUS

692'
VARIOUS

A01

A06

A06

A12

A13

B 100D

B 100D

B lOOD

B lOOD

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE TL H 9- k- F6

CHECKED/DATE 6i 7D I 9 - 8O

R 2 R 3  R_

4-2o-fr .-22+q°

9-25-&9 C Z39z

PRINT <! /90

m

Ili1t I

. -

a7

w

OPERTIME EVENT



W A T T S B A R N U
TAB A - EQUIPMENT IDENT

PRINT V
BINDER No. * wBNgQJBOX-
MANUFACTURER * VARIOUS
PAGE 4 OF 51

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMILH ELEV(1) RM±RAD

MODEL NUMBER CONTRACT
SAFETY FUNCTIONT OPER TIME EVENT

(2)

N4BN-1-JB -292-0530
JUNCTION BOX

WBN-1-JB -292-0540
JUNCTION BOX

WBN-1-JB -292-0567
JUNCTION BOX

WBN-1-JB -292-0569
JUNCTION BOX

WBN-1-JB -292-0593
JUNCTION BOX

-B 1-JB -292-0530
JVF .

-A 1-JB -292-0540
JVE

-A 1-JB -292-0567
JFD

-B 1-JB -29.2-0569
JFD

-A 1-JB -292-0593
JQE

-B

-A

-A

-B

-A

729'
VARIOUS

729'
VARIOUS

676'
VARIOUS

676'
VARIOUS

737'
VARIOUS

A01

A01

A16

A16

A05

B 100D

B ,1OOD

B lOOD

B 100D

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2- R :3

Cn Gtt
9-Zo-o-? , 'D- w
wc Av
9-2 5- b9 !Z. 5 D,

PREPARER/DATE T.L H

CHECKED/DATE g7D)

WE A R P L A N T
IFICATION MATRIX

02/90

2I

?ti

t-J

R



BINDER NO. .
MANUFACTURER
PAGE 5 OF

WBNEQ-JBOX-
* VARIOUS
51

W A I T S B A R N U C E A R PLA N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

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

ESCR NUNIT DEVOP ANMBTE CTLE(1 (RM/RA

DESCRIPTION 
MODEL NOUMBR CNRC2

OPERTIiME LyM11 SAFETY FUNCTION

WBN-1-JB -292-0748
JUNCTION BOX

WBN-1-JB -292-0772
JUNCTION BOX

WBN-1-JB -292-0773
JUNCTION BOX

WBN-1-JB -292-0846
JUNCTION BOX

WBN-1-JB -292-0847
JUNCTION BOX

-B 1-JB -292-0748 A

-B 1-JB -292-0772
JFD

-A 1-JB -292-0773
JXA

-B 1-JB -292-0846 JVC

-A 1-JB -292-0847
JVC

-B

-B

-A

-B

-A

713'
VARIOUS

676'
VARIOUS

676'
VARIOUS

692'
VARIOUS

692'
VARIOUS

A28

A16

A16

A06

A06

B lOOD

B lOOD

B lOOD

B lOOD

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R. 3 R_

PREPARER/DATE TL 14 9- 3- -6 - h

CHEE --o/o -,. g-6cG?
CHECKED/DATE E'7D WC:/O-

?-25`8'i

4,' -0 )

I-APL w

PRINT DJA.- 2/90

LA



PRINT Di A
WATTS BAR NU CiT EAR PLAtNT

TAB A - EQUIPMENT IDENTIFICATION MATRIX

- --------LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD CAI

MODEL NUMBER CONTRACT (2)EQIS NUMBER
DESCR IPTIOtl

OfPfERTIM EVENT SAFETY FUNCTION

WBN-1-JB -292-1005
JUNCTION BOX

WBN-1-JB -292-1006
JUNCTION BOX

WBN-2-JB -292-1008
JUNCTION BOX

WBN-O-JB -292-1163
JUNCTION BOX

WBN-0-JB -292-1164
JUNCTION BOX

-A 1-JB -292-1005
JXA

-B 1-JB -292-1006
JXA

-B 2-JB -292-1008
JXA

-B O-JB -292-1163
JSE

-A O-JB -292-1164
JSE

-A

-B

-B

-B

-A

737,
VARIOUS

737,
VARIOUS

737 '
VARIOUS

757'
VARIOUS

757'
VARIOUS

A05

A05

A09

A16

A16

B lOOD

B lOOD

B lOOD

B lOOD

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R 3

PREPARER/DATE-

CHECKED/DATE-

-Ti-i-H -- ~

7.,23.70V

BINDER NO. * WBNEQ-JBOX-
MANUFACTURER * VARIOUS
PAGE 6 OF 512/90

-I

3

R

.E 7D 9-Jo- Y6_

clqG
J-24- 9
wcG
f- 2 -5- rr I



BINDER NO. a NBNEQ-JBOX-OO1
MANUFACTURER * VARIOUS
PAGE 7 OF 51PRINT DATE' 02/02/90

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--------
]11 NDL--- AZ.MITH- IE"XL RM/RAD CA OPER TIME EVENT
- MODEL NUMBER ~ CONTRACT ~~T2Y

UIITT EVCTEP SAFETY FUNCTION

NBN-1-JB -292-1189
JUNCTION BOX

WBN-1-JB -292-1190
JUNCTION BOX

WBN-1-JB -292-1195
JUNCTION BOX

1.'

r"

-A 1-JB -292-1189
jyj

-B 1-JB -292-1190
JYJ

-A 1-JB -292-1195
jyj

-A

-A

-A

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

A09

Al0

A13

B lOOD

B lOOD

B lOOD

PREPARER/DATE fL i
CHECKED/DATE E T D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALui

cb-/o -86

COMPONENT PROTECTION

R 2  R 3 R 4

wCc TwCF
Itf XcF e

M-5A9 7D3g -'glAh

Vl 5Whypis NM



K
PRINT D

BINDER NO. NBNEQ-JBOX-
MANUFACTURER * VARIOUS
PAGE 8 OF 51

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(I) RM/RAD

MODEL NUMBER CONTRACT (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -292-1196
JUNCTION BOX

WBN-1-JB -292-1231
JUNCTION BOX

WBN-1-JB -292-1232
JUNCTION BOX

WBN-1-JB -292-1235
JUNCTION BOX

WBN-1-JB -292-1246
JUNCTION BOX

-B 1-JB -292-1196
JYJ

-A 1-JB -292-1231
JQD

-B 1-JB -292-1232
JQD

-A 1-JB -292-1235
JXA

-A 1-JB -292-1246
JXB

-B

-A

-B

692'
VARIOUS

713'
VARIOUS

713'
VARIOUS

-A 713'
VARIOUS

-A 713'
VARIOUS

A12

A01

A01

A13

A13

B 100D

B 100D

B 100D

B 100D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE T LH
CHECKED/DATE E 7D

R 2 R 3 R_

9-zu-s- Af - a

1. Cfi ____

9-2s- ? .zT. y

W A T T S B A R N U cmW A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

/90

rn.

~ w

, ..

9-10 ̂ yz



BINDER NO. a
MANUFACTURER
PAGE 9 OF2/90

WBNEQ-JBOX-'
* VARIOUS
51

WATTS BAR NUCC' AR PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION--------
UNIT DEVICE ID NO. AitMITH ELEVN ) RRARAT (

____ MODEL NUMBER - CONTRACT (2)EQIS NUMBER
nFCrPTTTfnN

SAFETY FUNCTION

WBN-1-JB -292-1352
JUNCTION BOX

WBN-1-JB -292-1353
JUNCTION BOX

WBN-1-JB -292-1354
JUNCTION BOX

WBN-1-JB -292-1355
JUNCTION BOX.

WBN-1-JB -292-1356
JUNCTION BOX

-A 1-JB -292-1352
J XD

-A 1-JB -292-1353
JXA

-B 1-JB -292-1354
JXD

-B 1-JB -292-1355
JXA

-A 1-JB -292-1356
J XA

-A

-A

-B

-B

-A

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

A28

A28

A28

A28

A28

B lOOD

B lOOD

B lOOD

B lOOD

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R 3 R_

PREPARER/DATE.

CHECKED/DATE-

I
I-Dl

-;I
JL H

-E77Z

9 - V.- N

PRINT Dk\

ClIG
9-2- -8?
%,, C! r
q-zs--ss

41.9 r'

.

... ... - .

.-

OPER TIME EVENT



BINDER NO. i WBNEQ-JBOX-'
MANUFACTURER * VARIOUS
PAGE 10 OF 51

W A T T S B A R N U CO A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-- LOCATION--------
UNIT DEVICE ID NO. AZdITH ELEV(1)C RM/RAD (2)

MODEL NUMBER COTRCT(2)fQIS NUMBER
nS 'rC PT TN

fOERTIMEa EVENT SAFETY FUNCTION

WBN-1-JB -292-1357
JUNCTION BOX

WBN-1-JB -292-1358
JUNCTION BOX

WBN-1-JB -292-1367
JUNCTION BOX

WBN-1-JB -292-1368
JUNCTION BOX

WBN-1-JB -292-1369
JUNCTION BOX

-A 1-JB -292-1357
JXA

-B 1-JB -292-1358
JXD

-A 1-JB -292-1367
JQG

-B 1-JB -292-1368
JQH

-A 1-JB -292-1369
JQG

-A

-B

-A

-B

-A

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

A28

A28

A28

A28

A28

B lOOD

B lOOD

B lOOD

B 100D

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE LJ A' 9- k- &gs
,T-za-2s-j

CHECKED/DATE IfD 71)w /e-,-,.
9 -Z'_~ Ik 2

PRINT D. 2/90

J/

I

I

LA)

R-

v --.\.... .,



4x

PRINT DATEs 02/02/90

H A T T S B A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

I

BINDER NO. * NBNEQ-JBOX-Oo1
MANUFACTURER a VARIOUS
PAGE 11 OF 51

-------- LOCATION--------
*UNTDVC IDZ NO.R AZMITH EIEV(1)l RM/RAD

MODEL NUMBER CONRRTRAC
EOIS NUMBER £ OPER TIME EVENT

(2)
SAFETY FUNCTION

WBN-1-JB -292-1370
JUNCTION BOX

WBN-1-JB -292-1371
JUNCTION BOX

WBN-1-JB -292-1391
JUNCTION BOX

r.

-A 1-JB -292-1370
JQE

-B 1-J8 -292-1371
JQE

-S 1-JB -292-1391
JVC

-A 715'
VARIOUS

-B 713'
VARIOUS

-S 692'
VARIOUS

A28

A28

AO1

B lOOD

B lOOD

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R4

R 2 R 3 R 4
PREPARER/DATE JL 14
CHECKED/DATE E TD

7- p- E 6
9-/0 - F-6 wC/I

9-2s-i

w2CG 4v•2?
Z-t2.-9o y-9- iq-

.CF --6&
9-23-9ia/

I
K

II



PRINT (1 '02/90

BINDER NO. * WBNEQ-JBOX
MANUFACTURER a VARIOUS
PAGE 12 OF 51

W A T T S B A R N O [ E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITI- ELEV(1) RM/PAP CAT

MODEL NUMBER CONTRACT (2)
SAFETY FUNCTION

WBN-1-JB -292-1421
JUNCTION BOX

WBN-1-JB -292-1422
JUNCTION BOX

WBN-1-JB -292-1425
JUNCTION BOX

WBN-1-JB -292-1426
JUNCTION BOX

WBN-1-JB -292-1446
JUNCTION BOX

-A 1-JB -292-1421
J XA

-B 1-JB -292-1422
JXA

-A 1-JB -292-1425
JXA

-B 1-JB -292-1426
JXA

-B 1-JB -292-1446
J XA

-A

-B

-A

-B

-B

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

A12

All

A07

A07

A06

B 100D

B 100D

B 100D

B 100D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE TL ? 7- a- E6

CHECKED/DATE 8 T6b

R 2 RL- R__

CG __

9 X-25fy -1. 3 P

"IO

(A

?-/O- 1516



PRINT DAI
BINDER NO. * WBNEQ-JBOX-
MANUFACTURER * VARIOUS
PAGE 13 OF 51i/02/90

W A T T S B A R N UM'mr'E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX ,

EQIS NUMBER
nFSCRTPT Tni

--------LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) IRWRAD CAT

MODEL NUMBER CONTRACT (2)
OPFER TIME EVENT SAFETY FUNCTION

WBN-1-JB -292-1447
JUNCTION BOX

WBN-2-JB -292-1448
JUNCTION BOX

WBN-2-JB -292-1449
JUNCTION BOX

WBN-1-JB -292-1502
JUNCTION BOX

WBN-2-JB -292-1503
JUNCTION BOX

-A 1-JB -292-1447
JXA

-B 2-JB -292-1448
JXA

-A 2-JB -292-1449
JXA

-A 1-JB -292-1502
JXA

-A 2-JB -292-1503
JXA

-A

-A

-A

-A

-A

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

A06

A19

A19

A06

A19

B lOOD

B lOOD

B lOOD

B 100D

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE TLH H .9 - k- 6

CHECKED/DATE 2i 7D 5 - /- P6

R 2 R 3 R

WCG
-2S'- I9 /.Z ?S %

:
r"

kt
W1

V- ,8 .,,,, s ,,

.i

)



BINDER NO. * WBNEQ-JBOX-
MANUFACTURER * VARIOUS
PAGE 14 OF 51

W A T T S B A R N U !TWE A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQEISRNUMBER9

-------- LOCATION--------
UNIT DEVICE ID NO. AEkMI LEV) COTRAC (2

MODEL NUMBER CONTRACT (2)
SAFETY FUNCTION

* WBN-1-JB -292-1504
JUNCTION BOX

WBN-2-JB -292-1505
JUNCTION BOX

WBN-1-JB -292-1506
JUNCTION BOX

WBN-1-JB -292-1507
JUNCTION BOX

WBN-2-JB -292-1508
JUNCTION BOX

-B 1-JB -292-1504
JXA

-B 2-JB -292-1505
JXA

-A 1-JB -292-1506
JXA

-B 1-JB -292-1507
JXA

-A 2-JB -292-1508
JXA

-B

-B

-A

-B

-A

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

A06

A19

AO1

AO1

AO1

B lOOD

B 100D

B 100D

B 100D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE TYL H

CHECKED/DATE ,E TV

PRINT D\ 02/90

- tz
:mm

/ a - 8 6

R-

9-2--&'

c'zs- g9

AZt - VP

42Z~L.

OPER TIME EVENT



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

PRINT' 4

EQIS NUMBER
DFSCRIPTION

-LOCATION--------
UNIT DEVICE ID NO. AZM"ITt ELEVCO ) BTRAAC

MODEL NUMBER CONTRACT
CAI OPER TIME
(2)

EVENT SAFETY FUNCTION

WBN-2-JB -292-1509
JUNCTION. BOX

WBN-1-JB -292-1512
JUNCTION BOX

WBN-1-JB -292-1514
JUNCTION BOX

WBN-1-JB -292-1516
JUNCTION BOX

WBN-1-JB -292-1518
JUNCTION BOX

-B 2-JB -292-1509
JXA

-A 1-JB -292-1512
JVE

-A 1-JB -292-1514
JVE

-B 1-JB -292-1516
JVE

-B 1-JB -292-1518
JVC

-B

-A

-A

-B

-B

713'
VARIOUS

729'
VARIOUS

729'
VARIOUS

729'
VARIOUS

729'
VARIOUS

A01

AU1

A02

AO1

A02

B 100D

B lOOD

B 100D

B lOOD

B lO0D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION e--

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R 3 R__

PREPARER/DATE JF L H

CHECKED/DATE 7ZID /- /- kr.

BINDER NO. * WBNEQ-JB
MANUFACTURER i VARIO
PAGE 15 OF 512/02/90

:x:
C7
rl"
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.I
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;�d
w
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242A-C )q G
9-'Z--s ?
W-ca
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PI-N L

PRINT L, A
BINDER NO. * WBNEQ-JBOX-
MANUFACTURER * VARIOUS
PAGE 16 OF 51/02/90

W A T T S B A R N U - L E A R P L A 4 T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AIMITH EEV RM/RAP

__________ MODEL N-umBER - CONTRACT
CAI
(2)

IOPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -292-1543
JUNCTION BOX

WBN-1-JB -292-1544
JUNCTION BOX

WBN-O-JB -292-1547
JUNCTION BOX

WBN-0-JB -292-1548
JUNCTION BOX

WBN-1-JB -292-1549
JUNCTION BOX

-A 1-JB -292-1543
JFD

-B 1-JB -292-1544
JFD

-A O-JB -292-1547
JXA

-B O-JB -292-1548
JXA

-A 1-JB -292-1549
JXA

-A

-B

-A

-B

-A

692'
VARIOUS

692'
VARIOUS

737'
VARIOUS

737'
VARIOUS

737'
VARIOUS

A07

A07

AO1

AO1

A05

B lOOD

B lOOD

B lOOD

B 100l

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE TL i- 5i- S- k6
CHECKED/DATE E72)'

R 2 R. 3 R-

C? 4G t-w
9-a-j-fr I-a-Y

9-2 s- 1? 7.23 .s9

'N

:=
4--

?-
%1* 4

�-/o - cr6



BINDER NO. t WBNEQ-JBOX-
MANUFACTURER ; VARIOUS
PAGE 17 OF 51

W A T T S B A R NUCLEAR P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEVM1) RMRAD

MODEL NUMBER CONTRACT (2)
OPER TIM EVENT SAFETY FUNCTION

WBN-2-JB -292-1550
JUNCTION BOX

WBN-1-JB -292-1551
JUNCTION BOX

14BN-2-JB -292-1552
JUNCTION BOX

WBN-2-JB -292-1553
JUNCTION BOX

WBN-2-JB -292-1554
JUNCTION BOX

-A 2-JB -292-1550
JXA

-B 1-JB -292-1551
JXA

-B 2-JB -292-1552
JFXA

-A 2-JB -292-1553
JFD

-B 2-JB -292-1554
J FD

-A

-B

-B

-A

-B

737,
VARIOUS

737,
VARIOUS

737,
VARIOUS

692'
VARIOUS

692'
VARIOUS

A09

A05

A09

A25

A25

B 100l

B 100D

B 100D

B 100D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R 3 R-

-44PREPARER/DATE TL H 9- 8-

CHECKED/DATE EbrD 2 o-1 6

PRINT D. /02/90

-

I-"Z0>
aSCJa-i

1-Z3-92

I



PRINT L I
A T TS BA R NUZ EAR P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. i WBNEQ-JBOX
MANUFACTURER s VARIOUS
PAGE 18 OF 51

EQIS NUMBER
nlF5CRTPT1AN

----- LOCATION--------
UNIT DEVICE ID NO. - AZMIT CONTRLEV(A) RT

-- MODEL NUMBER - CONTRACT
CAT
(2)

OEFR TIME EVENT SAFETY FUNCTION

WBN-2-JB -292-1555
JUNCTION BOX

WBN-2-JB -292-1556
JUNCTION BOX

WBN-1-JB -292-1564
JUNCTION BOX

WBN-1-JB -292-1565
JUNCTION BOX

WBN-1-JB -292-1566
JUNCTION BOX

-A 2-JB -292-1555
JyJ

-B 2-JB -292-1556
JYJ

-A 1-JB -292-1564
JXA

-B 1-JB -292-1565
JXA

-B 1-JB -292-1566
JXA

-A

-B

-A

-B

-B

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

A25

A25

A08

A08

A08

B 100D

B lOOD

B 100D

B 100D

B 1OOD

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE TL #1
CHECKED/DATE ______

9- i- 6-
-- i C

R 2 R 3  R_

0 C 4 _G L

9-2s,-aqi I-D 7D1

'/02/90
I')

I1 >

I1

74

1so-65 .... .,



BINDER NO. a NBNEQ-JBOX-OO1
MANUFACTURER a VARIOUS
PAGE 19 OF 51PRINT DATE. 02/02/90

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 onEL AZMB§KZ EL 1 TRACT CAT SAFETY FUNCTION

NBN-1-JD -292-1S67
JUNCTION BOX ,

WLN-1-JB -292-1598
JUNCTION BOX

NWN-1-JB -292-1599
JUNCTION BOX

-A 1-JD -292-1567
JXA

-A 1-JD -292-1598
JXA

-D I-JD -292-1599
JXA

-A

-A

-D

692'
VARIOUS

713'
VARIOUS

713'
VARIOUS

AO8

A28

A28

B 100D

B lOOD

B lO0D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

I>
Ir\ PREPARER/DATEJL. H

CHECKED/DATE E T D

R4

RZ ' R -3 R_4_

9 -20f9 2-22-?v f-Ij-

2-Z3-90 -7so -

- - .
I

EQISNUMBE

5 -10-86

OPER TIME EVENT



PRINT D I
BINDER NO. i WBNEQ-JBOX
MANUFACTURER * VARIOUS
PAGE 20 OF 51/02/90

W A T T S B A R N U '"L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZI IAZMIT COTVCT B&AD

MODEL NUMB ER - n TRACT ~ (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -292-1933
JUNCTION BOX

WBN-O-JB -292-1942
JUNCTION BOX

WBN-0-JB -292-1943
JUNCTION BOX

WBN-1-JB -292-1964
JUNCTION BOX

WBN-1-JB -292-1966
JUNCTION BOX

-S 1-JB -292-1933
JVH

-A 0-JB -292-1942
J XA

-B O-JB -292-1943
JXA

-B 1-JB -292-1964
JWB

-A 1-JB -292-1966
SJWB

-S

-A

-B

-B

-A

692'
VARIOUS

757.
VARIOUS

757,
VARIOUS

737.
VARIOUS

737,
VARIOUS

AO1

A16

A16

AO1

A01

B 100D

B lOOD

B 100D

B 100D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE _____

CHECKED/DATE 57F2z

I\lll

9- 6 -&-6

9-/.o: - ka

R 2 R 3 R -

lCSc 4G C.,r)
-I Q- l 2- A

Va. c-
;7-2st& 7- ?



W A T T S B A R N U CIL E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. , NBNEQ-JBO
MANUFACTURER * VARIOU
PAGE 21 OF 51

EQIS NUMBER
DESCRIPTION

-------- LOCATION-------.
UNIT DEVICE ID NO. AZMITH I ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
CAT
(2)

OEER TIME EVENT SAFETY FUNCTION

W4BN-1-JB -292-1968
JUNCTION BOX

WBN-1-JB -292-1970
JUNCTION BOX'

WBN-1-JB -292-1972
JUNCTION BOX

WBN-1-JB -292-1974
JUNCTION BOX

WBN-1-JB -292-1985
JUNCTION BOX

-A 1-JB -292-1968
JWH

-B 1-JB -292-1970
JWH

-B 1-JB -292-1972
JWH

-A 1-JB -292-1974
JWH

-A 1-JB -292-1985
JVC

-A

-B

-B

-A

737'
VARIOUS

737'
VARIOUS

729'
VARIOUS

729'
VARIOUS

-A 729'
VARIOUS

A05

A05

AO1

A01

A01

B 100D

B 100D

B 100D

B 100D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R -3 R-

wCG-
PREPARER/DATE TL L
CHECKED/DATE fF72 7

PRINT J / 02/90

=c-

.mm
4-

9-,�i� - & c-



PRINT -I /02/90

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 22 OF

WBNEQ-JBOX
* VARIOUS

51

EQIS NUMBEIR
DESCRIPTTON-

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(I) RM/RAD

MODEL NUMBER CONTRACT
CAT
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -292-1986
JUNCTION BOX

WBN-1-JB -292-1987
JUNCTION BOX

WBN-1-JB -292-1988
JUNCTION BOX

WBN-1-JB -292-2007
JUNCTION BOX

WBN-1-JB -292-2008
JUNCTION BOX

-B 1-JB -292-1986
JVC

-B 1-JB -292-1987
JVE

-A 1-JB -292-1988
JVE

-B 1-JB -292-2007
JYJ

-A 1-JB -292-2008
JYJ

-B

-B

-A

-B

-A

729'
VARIOUS

729'
VARIOUS

729'
VARIOUS

692'
VARIOUS

692'
VARIOUS

AO1

A02

A02

A07

A07

B 100D

B lOOD

B lOOD

B lO0D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ri"Y

w

PREPARER/DATE J§YLI/

CHECKED/DATE -'z)

4]- ,v-- y.

5"- r-

RR 2. R 3

ri - t 2-r V- wI u-_



PRINT DATEs 02/02/90

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 NBNEQ-JBOX-OO1
MANUFACTURER * VARIOUS
PAGE 23 OF 51

DESCRIPTION

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

UNIT DEVICE ID No. -AZMITH ELEV(1) RM/RA C T*MODEL NUMBER CONTRCT2
OPER TIME EVENT SAFETY FUNCTION

WBN-I-JB -292-2012
JUNCTION BOX

WBN-1-JB -292-2013
JUNCTION BOX

WBN-1-JB -292-2034
JUNCTION BOX

HBN-O-JB -292-2035
*JUNCTION BOX

-B 1-JB -292-2012
JXD

-A 1-JB -292-2013
JXD

. -A 1-JB -292-2034
JQD

-B O-JB -292-2035
JQD

-B

-A

-A

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

-B 713'
VARIOUS

A13

A13

AO1

AO1

B lOOD

B lOOD

B lOOD

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE

CHECKED/DATE-

TLA/
Ef TD

R 2 R 3 R 4

9- -- 6- e,46
9-2"- -IF
lk7JCrl
,?-25-&

Z-2Z -?-

2-22-9-.

jiR4

q_/ fj
Z�
�V Io,



BINDER NO. 1
MANUFACTURER
PAGE 24 OFPRINT DATEs 02/02/90

WBNEQ-JBOX-0O1
* VARIOUS

51
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---------
AZMITH ELEV(1) RM/RAD "&I OETIEEVENT
BER CONTRACT (2)

SAFETY FUNCTION

PR4I

WBN-1-JB -292-2063
JUNCTION BOX

WBN-1-JB -292-2064
JUNCTION BOX

WBN-1-JB -292-2065
JUNCTION BOX

WBN-1-JB
JUNCTION

.o

=MD

1"

I I

-292-2066
BOX

-A 1-JB -292-2063
JXA

-B 1-JB -292-2064
JXA

-A 1-JB -292-2065
JFE

-B 1-JB -292-2066
JFE

-A

-B

-A

-B

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

A07

A07

A07

A07

PREPARER/DATE.

CHECKED/DATE

B lOOD

B lOOD

B lOOD

B lOOD

71 11
. 7JL r

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R Z R 3  R 4

ew C VJCG 4A-tr-

WJC4 Z CF

9 -ZS'- -& -/;6/7D

EQVIS UBR UNIT DEVICE ID h° .

f7- S- E6

15 -/-i- kc6



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-JBO
MANUFACTURER * VARIOU
PAGE 25 OF 51

EQIS NUMBER
DS CRITPTITON

-------- LOCATION--------
UNIT DEVICE ID NO. AZMIIT ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
EVENT SAFETY FUNCTIONCAT OPER JIM

WBN-1-JB -292-2071
JUNCTION BOX

WBN-1-JB -292-2122
JUNCTION BOX

WBN-1-JB -292-2140
JUNCTION BOX

WBN-1-JB -292-2141
JUNCTION BOX

WBN-1-JB -292-2202
JUNCTION BOX

-A 1-JD -292-2071
JXA

-A 1-JB -292-2122
JQE

-A 1-JB -292-2140
JVC

-B 1-JB -292-2141
JVC

-A 1-JB -292-2202
JXB

-A

-A

-A

-B

737 '
VARIOUS

713'
VARIOUS.

729'
VARIOUS

729'
VARIOUS

-A 737'
VARIOUS

A01

A06

A01

A01

A05

B 100D

9 100D

B 100D

B 100D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE J2AH
CHECKED/DATE E7D

PRINT 2/02/90

m

0,1

I-Ji

9- &- &6
C/-/Cl- Err

R- 2 R 3 R

CHS~
9i-2 - lt
WvaC

9-ZS5- fr

2.15Wy~

p . - -,z, . ......

(



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 26 OF

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM'RAD

MODEL NUMBER CONTRACT
£
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -292-2204
JUNCTION BOX

WBN-1-JB -292-2205
JUNCTION BOX

WBN-1-JB -292-2206
JUNCTION BOX

[BN-1-JB -292-2207
JUNCTION BOX

WBN-1-JB -292-2208
JUNCTION BOX

-A 1-JB -292-2204
JXD

-A 1-JB -292.2205
JXD

-A 1-JB -292-2206
JXD

-A 1-JB -292-2207
JQD

-B 1-JB -292-2208
JXD

-A

-A

-A

-A

-B

737,
VARIOUS

737'
VARIOUS

737'
VARIOUS

692'
VARIOUS

737'
VARIOUS

A01

AO1

AO1

A07

A01

B lOOD

B 100D

B 10OD

B lOOD

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R 3 R-

PREPARER/DATE TTL ti
CHECKED/DATE ,=-27 '~/- Ži 6

PRINT /02/90
WBNEQ-JBC
* VARIOL
51

10=
m

C"

II
Ulk

CA5G

5- 9

'I')C-,
g qqj



BINDER NO. * WBNEQ-JBO)
MANUFACTURER * VARIOUS
PAGE 27 OF 51

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
nFSCRIPTTON

---- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV() RM/RAD CAT

MODEL IUMBER CONTRACT (2)
SAFETY FUNCTION

WBN-l-JB -292-2209
JUNCTION BOX

WBN-1-JB -292-2211
JUNCTION BOX

WBN-1-JB -292-2212
JUNCTION BOX

WBN-1-JB -292-2234
JUNCTION BOX

WBN-1-JB -292-2236
JUNCTION BOX

-B 1-JB -292-2209
JXB

-B 1-JB -292-2211
JQD

-B 1-JB -292-2212
JXD

-s 1-JB -292-2234
JVE

-S 1-JB -292-2236
JXD

-B

-B

-B

737 I
VARIOUS

692
VARIOUS

737'
VARIOUS

-S 692.
VARIOUS

-s 692'
VARIOUS

A05

A07

AO1

AO1

AOl

B lOOD

B lOOD

B lOOD

B lOOD

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R 3 _R

PREPARER/DATE-

CHECKED/DATE-

WL H
DF-TT

PRINT Di /02/90
i>

= .

1-~

. 7z
Lw

9- -- a a
CAG4-e-&9

wA) Ca'

a.-122
2,N%?D

. . . - . ,

OPER TIME EVENT



PRINT L I
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

DINUER NO. i
MANUFACTURER
PAGE 28 OF

WbNEQ-Jb0X
s VARIOUS
51

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) ,RMRAD

MODEL NUMBER CONTRACT
CAT
(2)

OPFR TIME EVENT SAFETY FUNCTION

WBN-1-JB -292-2238
JUNCTION BOX

WBN-1-JB -292-2240
JUNCTION BOX

WBN-1-JB -292-2242
JUNCTION BOX

WBN-1-JB -292-2244
JUNCTION BOX

WBN-1-JB -292-2248
JUNCTION BOX

-S 1-JB -292-2238
JVC

-A 1-JB -292-2240
JVA

-S 1-JB -292-2242
JVB

-A 1-JB -292-2244
JVA

-B 1-JB -292-2248
JVA

-S

-A

-S

-A

-B

692'
VARIOUS

692'
VARIOUS

692'
VARIOUS

6921
VARIOUS

692'
VARIOUS

A06

A06

A06

A06

A06

B 100D

B 100D

B 100D

B 100D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL . COMPONENT PROTECTION

PREPARER/DATE _L H

CHECKED/DATE ____ 7D_ 9-1a - & 6

'02/90

I

R 2 R 3 R-

4d-PsaI

1)

e-,#4 C4

c6

li

Le I



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-JBOX
* VARIOUS
51

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEVtl) RM/RAD

MODEL NUMBER CONTRACT
LAI
(2)

EVEN SAFETY FUNCTION

WBN-1-JB -292-2249
JUNCTION BOX

WBN-1-JB -292-2252
JUNCTION BOX

WBN-1-JB -292-2257
JUNCTION BOX

I

WBN-1-JB -292-2260
JUNCTION BOX

WBN-1-JB -292-2262
JUNCTION BOX

-B 1-JB -292-2249
JVA

-A 1-JB -292-2252
J XA

-A 1-JB -292-2257
JQE

-B 1-JB -292-2260
JQE

-B 1-JB -292-2262
JXA

-B

-A

-A

-B

-B

692'
VARIOUS

757'
VARIOUS

713'
VARIOUS

713'
VARIOUS

757.
VARIOUS

A06

A16

A06

A06

A16

B lOOD

B lOOD

B lOOD

B lOOD

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE_

CHECKED/DATE

TL H
Z-=: 7 Z 9-/o- Er

R 2 R 3 R

eC46 4G__

q-z--fr z~p 7
Wca

i - Z r-.F? j~

PRINT (i /02/90

:m

t:1

I
(A



WATTS BAR NU'`L EAR PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-JBI
MANUFACTURER * VARIOI
PAGE 30 OF 51

EQIS NUMBER
DE SCRIPT I ON

---- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RMBRAD

_ _ MODEL NUMBER CONTRACT
I OPER fIME EVENT

(2) .
SAFETY FUNCTION

WBN-1-JB -292-2265
JUNCTION BOX

WBN-1-JB -292-2386
JUNCTION BOX

WBN-1-JB -292-2387
JUNCTION BOX

WBN-1-JB -292-2388
JUNCTION BOX

WBN-2-JB -292-2389
JUNCTION BOX

-B 1-JB -292-2265
JXD

-B 1-JB -292-2386
JXA

-A 1-JB -292-2387
JXA

-A 1-JB -292-2388
JXA

-A 2-JB -292-2389
JWB

-B

-B

-A

-A

-A

737.
VARIOUS

737,
VARIOUS

737,
VARIOUS

737,
VARIOUS

737 '
VARIOUS

AO1

AO1

AOl

AO1

AO1

B 100l

B 10D

B lOOD

B 100D

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE TL A/

CHECKED/DATE _______

R 2  R 3

v/-C /

PRINT L '02/90

10=
r"
-P,

I
w

R-



BINDER NO. * HBNEQ-JBOX-
MANUFACTURER a VARIOUS
PAGE 31 OF 51

WATTS BAR NUT"[EAR PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITHI ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
EQIS NUMBER
D ESCRIPT TO

CAI
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-2-JB -292-2390
JUNCTION BOX

WBN-2-JB -292-2391
JUNCTION BOX

WBN-1-JB -292-2503
JUNCTION BOX

WBN-I-JB -292-2504
JUNCTION BOX

WBN-1-JB -292-2507
JUNCTION BOX

-B 2-JB -292-2390
JWB

-A 2-JB -292-2391
JWB

-B 1-JB -292-2503
JFG

-A 1-JB -292-2504
JFG

-B 1-JB -292-2507
JFG

-B

-A

-B

-A

-B

737'
VARIOUS

737.
VARIOUS

676'
VARIOUS

676'
VARIOUS

676'
VARIOUS

AO1

AO1

A08

A09

A10

B 100D

B lO0D

B lO0D

B lOOD

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE-

CHECKED/DATE-

v- s-/c-C

C/ - / 0-&5 c

R 2- R -3

9 scG 3

PRINT DV / 02/90

-ool

rm

0

I

b1

R -

-jz- H
,,�, 70

,-

I ,



WATTS BAR NU 'T EAR PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

PRINT L

UNIT DEVICE IDEQIS NUMBER
nFqCRTPT TN

-------- LOCATION--------
NO. AZMITH ELEV(1) RM/RAD
MODEL NUMBER CONTRACT

CAT
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -292-2508
JUNCTION BOX

WBN-2-JB -292-2761
JUNCTION BOX

WBN-2-JB -292-2762
JUNCTION BOX

WBN-0-JB -292-2765
JUNCTION BOX

WBN-0-JB -292-2766
JUNCTION BOX

-A 1-JB -292-2508
JQE

-B 2-JB -292-2761
JXA

-A 2-JB -292-2762
JXA

-A O-JB -292-2765
JQE

-B O-JB -292-2766
JQE

-A 676'
VARIOUS

-B 757'
VARIOUS

-A

-A

-B

757 '
VARIOUS

692'
VARIOUS

692'
VARIOUS

All

A16

A16

AO1

AO1

B 100D

B lOOD

B 100D

B 100D

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2- R 3 R-

,C4--P 6$ tg
fvc ".- 1

ct- z 9-"7 .Dy, 3

PREPARER/DATE

CHECKED/DATE ,57 D lil -"r

BINDER NO. * WBNEQ-JBOX
MANUFACTURER * VARIOUS
PAGE 32 OF 51

/02/90

-110
:)=W
4=
r"

j--1

I

;�rj
w



W A T T S B A R N U L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. HBNEQ-JBOX
MANUFACTURER t VARIOUS
PAGE 33 OF 51

EQIS NUMBER
DFSRITPTTIN

-------- LOCATION---------
UNIT DEVICE ID NO. AZMITH ELEV(I) RM/RAD

MODEL NUMBER . CONTRACT
SAFETY FUNCTION) OPER TIME EVENT

WBN-0-JB -292-2856
JUNCTION BOX

WBN-0-JB -292-2894
JUNCTION BOX

WBN-1-JB -292-3032
JUNCTION BOX

IBN-1-JB -292-3033
JUNCTION BOX

WBN-1-JB -292-3208
JUNCTION BOX

-A O-JB -292-2856
JXA

-B O-JB -292-2894
JXA

-B 1-JB -292-3032
JXA

-A 1-JB -292-3033
*JXB

-A 1-JB -292-3208
JXA

-A

-B

-B

-A

-A

737,
VARIOUS

737,
VARIOUS

713'
VARIOUS

713'
VARIOUS

692'
VARIOUS

AO1

AO1

A28

A28

A07

B 100D

B 100D

B 100D

B lOOD

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R ,92 R -3 R-

ch c, k
91CG

-S4 A- 9 Z39

PREPARER/DATE ZY LV
CHECKED/DATE g 772Z

PRINT L '02/90 I)

Q-,

tZb
tl
I^

,w
L. - -

a; -w' * 8 § .ww
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W A T T S B A R N UnCL E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-JBOX-
MANUFACTURER , VARIOUSI
PAGE 34 OF 51

EQIS NUMBER
hPsrDTPT1 fl

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELVCON ) RM/RAD CAT

MODEL NUMBER CONTRACT (2)
SAFETY FUNCTION

WBN-O-JB -292-3213
JUNCTION BOX

WBN-1-JB -292-3214
JUNCTION BOX

WBN-O-JB -292-3215
JUNCTION BOX

WBN-O-JB -292-3341
JUNCTION BOX

WBN-O-JB -292-3342
JUNCTION BOX

-B O-JB -292-3213

-B 1-JB -292-3214

-A O-JB -292-3215

-B O-JB -292-3341

-A O-JB -292-3342

JXA

JXA

JXA

JXA

JXA

-B

-B

-A

-B

-A

692'
VARIOUS

737'
VARIOUS

737'
VARIOUS

7371
VARIOUS

737,
VARIOUS

AO1

AO1

AO1

AO1

AO1

B lOOD

B lOOD

B 100D

B lOOD

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE X 9;?- ~- -cs-

CHECKED/DATE le7l)

R 2 R 3  R_

IC9G ___
9 -2 5- 7.Z S

9-5-2s-Y 7.g7j-

PRINT D. / 02/90

mI

I
(A

.--

w

u;sn-| . .Ul,

O~PER TIME EVENT

I



BINDER NO. * WBNEQ-J
MANUFACTURER a VARI
PAGE 35 OF 51

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 AZMiITL ELEV(1) RM/RAD

DECIPI MODEL N4UMBER - ONTRACT-(2
OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -292-3422
JUNCTION BOX

WBN-1-JB -292-3423
JUNCTION BOX

WBN-1-JB -292-3424
JUNCTION BOX

WBN-1-JB -292-3425
JUNCTION BOX

WBN-1-JB -292-3426
JUNCTION BOX

-A 1-JB -292-3422
JQQ

-B 1-JB

-A 1-JB

-292-3423
JQQ

-292-3424
JVB

-A 1-JB -292-3425
JVB

-B 1-JB -292-3426
JVB

-A

-B

-A

-A

-B

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

713'
VARIOUS

A28

A28

A28

A28

A28

B lOOD

B lOOD-

B lOOD

B lOOD

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE UY- A'

CHECKED/DATE 7-I - &6-

R Z R 3  R__

t-0o C69Cz -k4 ____-fe

PRINT / 02/90

m'U_

4=

rar
4:1

- 1

k I

I



BINDER NO. s HBNEQ-JBOX-O1
MANUFACTURER * VARIOUS
PAGE 36 OF 51PRINT DATE. 02/02/90

l4 A T T S B A R NI U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

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

UNIT DEVICE ID NO. - i[JJLT ELEVM RM/RAD CAi
MODELTNUMBER- CNUT(2)EQIS NUMBER

DESCRIPTION

SAFETY FUNCTION

WBN-1-JB -292-3427
JUNCTION BOX

WBN-1-JB -292-3870
JUNCTION BOX

WBN-1-JB -292-4011
JUNCTION BOX

WBN-1-JB -292-4013
JUNCTION BOX

WBN-1-JB -292-4015
JUNCTION BOX -

-B 1-JB -292-3427
JVB

-A 1-JB -292-3870
JWH

-A 1-JB -292-4011
JXA

-A 1-JB -292-4013
J XA

-B 1-JB -292-4015
J XA

-B

-A

-A

-A

-B

713'
VARIOUS

737'
VARIOUS

729'
VARIOUS

737'
VARIOUS

737'
VARIOUS

A28

AO1

AO1

A05

A05

B 100D

B lOOD

B lOOD

B 100D

B 10OD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE JfLi/
CHECKED/DATE E Tp

'?- 0- 86

R 2 R 3 R 4

f- x-.- "r-12-9O re£
WCG Cf
7-zs-8? a2-KZF 9FZFE 1S/

OPER TIME EVENT



PRINT L. 02/90

W A T T S B A R N UTr E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-JBOX-
MANUFACTURER * VARIOUS
PAGE 37 OF 51

EQIS NUMBER
DESCRTPTIMOt

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEVC1 RM/RAD

MODEL NUMBER CONTRACT
SAFETY FUNCTION

(2)

WBN-1-JB -292-4026
JUNCTION BOX

WBN-i-JD -292-4027
JUNCTION BOX

WBN-1-JB -292-4166
JUNCTION BOX

WBN-1-JB -292-4167
JUNCTION BOX

WBN-1-JB -292-4261
JUNCTION BOX

-B 1-JB -292-4026
JVE

-A 1-JB -292-4027
JVE

-A 1-JB -292-4166
JVE

-B 1-JB -292-4167
JVE

-B I-JB -292-4261
JXA

-B

-A

-A

-B

-B

737'
VARIOUS

737.
VARIOUS

729'
VARIOUS

729'
VARIOUS

713'
VARIOUS

A05

A05

A04

A04

AO1

B loOD

B lOOD

B 100D

B lOOD

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE 7 /

CHECKED/DATE ____77)_I I)
(A;

R 2 R 3 R-

e-2S-3 ,>.v<
ki Ri R-9

N

I i

-

OPER TIME -EVENT



W A T T S B A R N U'Ul E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

PRINT B d

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
MAI OES TIME
(2)

EVENT SAFETY FUNCTION

WBN-1-JB -292-4275
JUNCTION BOX

WBN-1-JB -292-4984
JUNCTION BOX

WBN-1-JB -292-4985
JUNCTION BOX

-A 1-JB -292-4275
JQO

-A 1-JB -292-4984
JQB

-B 1-JB -292-4985
JQB

-A

-A

737'
VARIOUS

757'
VARIOUS

-B 321 757'
VARIOUS

AO0

A16

A16

B 100D

B lOOD

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

WBN-1-JB -293-0159
JUNCTION BOX

WBN-1-JB -293-0368
JUNCTION BOX

-B 1-JB -293-0159
JVC

-B 1-JB -293-0368
JVC

-B 341

-B 163

804' 7"
VARIOUS

806'
VARIOUS

UC B 100D

UC B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R3

PREPARER/DATE 7IFL fl

CHECKED/DATE __>7P

t? rk -jz~

BINDER NO. , WBNEQ-JBOX
MANUFACTURER a VARIOUS
PAGE 38 OF 51

/02/90

rrl

-:

w.-

R

9-20 0Sr
LiC 6

,I 23 -'



PRINT 1.1
BINDER NO. z WBNEQ-JBOX
MANUFACTURER * VARIOUS
PAGE 39 OF 51-'02/90

WATTS BAR NU't'i EAR PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DESCRIPTION -

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
SAFETY FUNCTIONCAT

(2)

WBN-1-JB -293-0369
JUNCTION BOX

WBN-1-JB -293-0394
JUNCTION BOX

-A 1-JB -293-0369
JvC

-A 1-JB -293-0394
JVD

-A 0

-A 045

706' 7"
VARIOUS

706'
VARIOUS

LC B lOOD

RW B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

WBN-1-JB -293-0542
JUNCTION BOX

-A 1-JB -293-0542
JVB

-A 234 736' 4"
VARIOUS

AC3 B 100D ALL COMPONENT PROTECTION

WBN-1-JB -293-0544
JUNCTION BOX

-A 1-JB -293-0544
JVC

-A 248 754'
VARIOUS

LC B 100D ALL COMPONENT PROTECTION

WBN-1-JB -293-0546
JUNCTION BOX

-B 1-JB -293-0546
JXA

-B 300 724' 5"
VARIOUS

ANN B lOOD ALL COMPONENT PROTECTION

R 2 R3 R__

PREPARER/DATEL _f___

CHECKED/DATE __7_ 9?-/ v- Ye
C9$S

9-z'. -& 7

19-.25-A

2i?
I25

1!

- I



-
PI A

PRINT 1,I

BINDER NO. a
MANUFACTURER
PAGE 40 OF'02/90

WBNEQ-JBOX
* VARIOUS

51
W A T T S B A R N E A R P L A N T

TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DFSCRI PTION

--------LOCATION--------
UNIT DEVICE ID NO. AZMITHI ELEV(1) RM/RAD

MODEL NUMBER CONTRACT
CAT
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -293-0548
JUNCTION BOX

WBN-1-JB -293-0550
JUNCTION BOX

WBN-1-JB -293-0553
JUNCTION BOX

WBN-1-JB -293-0574
JUNCTION BOX

WBN-1-JB -293-0578
JUNCTION BOX

-B 1-JB -293-0548
JQE

-A 1-JB -293-0550
JQB

-A 1-JB -293-0553
JSE

-A 1-JB -293-0574
JVB

-B 1-JB -293-0578
JVB

-B 248

-A 287

-A 294

-A 013

-B 349

753'10"
VARIOUS

792'
VARIOUS

744' 6"
VARIOUS

734' 9"
VARIOUS

730i 5"
VARIOUS

ANN

ANN

ANN

FN1

FN1

B 100D

B lOOD

B 100D

B 100D

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R Y R__

PREPARER/DATE JYL//

CHECKED/DATE______

7- k- 6
7-- 6

nv.

I--d
:

9-2-y
LAj C6 W.J9

V - - ,. ................. .. .. ..



PRINT (

BINDER NO. ,
MANUFACTURER
PAGE 41 OF

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -293-0596
JUNCTION BOX

-B 1-JB -293-0596
J vC

-B 346 706' 7"
VARIOUS

LC B 100D ALL COMPONENT PROTECTION

WBN-1-JB -293-0656
JUNCTION BOX

-A 1-JB -293-0656
J VC

-A 132 731' 7"
VARIOUS

AC2 B 100D ALL COMPONENT PROTECTION

IBN-1-JB -293-0691
JUNCTION BOX

-A 1-JB -293-0691
JVB

-A 213 706'
VARIOUS

RW B. 100D ALL COMPONENT PROTECTION

WBN-1-JB -293-0724
JUNCTION BOX

WBN-1-JB -293-0745
JUNCTION BOX

-B 1-JB -293-0724
JQE

-A 1-JB -293-0745
JVC

-B 059

-A 199

748' 6"
VARIOUS

805e 8"
VARI OUS

ANN

UC B

B 100D

100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R-3

PREPARER/DATE -1h' 7-&- &

CHECKED/DATE Z'7D ?-/o- Y6

2/02/90

W A T T S B A R N L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

WBNEQ-JBO
* VARIOU
51

I :D

ir"

I :>r
i I

I J
I

R-

C-A
q -2-::i 97
LaC(,

1.Z572,



PN-

PRINT L, A

W A T T S B A R N
TAB A - EQUIPMENT I

W E A R P L A N T
TIFICATION MATRIX

BINDER NO. t
MANUFACTURER
PAGE 42 OF

WBNEQ-JBOX-
a VARIOUSi
51

EQIS NUMBER
DESCRIPTION

-------- LOCATION---------
UNIT DEVICE ID NO. AZMITH ELEVCI) RM/RAD

MODEL NUMBER CONTRACT (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -293-0760
JUNCTION BOX

WBN-1-JB -293-0762
JUNCTION BOX

WBN-1-JB -293-0764
JUNCTION BOX

WBN-1-JB -293-0766
JUNCTION BOX

WBR-1-JB -293-0768
JUNCTION BOX

-B 1-JB -293-0760
JVC

-A 1-JB -293-0762
JQE

-A 1-JB -293-0764
JVC

-B 1-JB -293-0766
JVJ

-A 1-JB -293-0768
JQG

-B 115

-A 105

-A 060

-B 291

-A 297

731' 4"
VARIOUS

751' 6n
VARIOUS

740' 2"
VARIOUS

745'
VARIOUS

731' 4"
VARIOUS

IIR

ANN

IIR

AC4

ANN

B 1ooD

B 100D

B 100D

B 100D

B 10OD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE II //

CHECKED/DATE e77)

R ' R 3 R-

e46 4,Co

/ 02/90

r-
-

I

-

17- & - Er6
15- /0- &r6



W A T T B 8 A R N U C L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

(.4

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO -- AMITL ELEV(C ) NTRAAC

MODEL NUMBER CONTRACT
SAFETY FUNCTIONCAT

(2)

14BN-1-JB -293-0775
JUNCTION BOX

WBN-1-JB -293-0788
JUNCTION BOX

-A 1-JB -293-0775
JVB

-A 1-JB -293-0788
JQG

-A 035

-A 287

720' 4"
VARIOUS

727' 9"
VARIOUS

AC1

ANN

B lOOD

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

WBN-1-JB -293-0792
JUNCTION BOX

-B 1-JB -293-0792
JVD

-B 285 722'
VARIOUS

AC4 *B lOOD ALL COMPONENT PROTECTION

WBN-1-JB -293-0795
JUNCTION BOX

WBN-1-JB -293-1034
JUNCTION BOX

-A 1-JB -293-0795
J XA

-A 1-JB -293-1034
JQD

-A 283

-A 006

728'10"
VARIOUS

835' 9"
VARIOUS

ANN

ANN

B 100D

B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE ± L L/

CHECKED/DATE 7i)

R 2- R 3

. C pC6
5f:: F -7v ,1--

L-ica OKY~

PRINT !/02/90

- N
I

. >
' .,

R-

BINDER NO. * WBNEQ-JB
MANUFACTURER * VARIO
PAGE 43 OF 51

,?- ii- -k
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PRINT ( 1 BINDER NO. i WBNEQ-JBOX
MANUFACTURER s VARIOUSI
PAGE 44 OF 51!/02/90

WATTS BAR N '"L EAR PLANT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NUMBER
DESCRIPTIONL

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1l RM/RAD

MODEL NUMBER CONTRACT
CAT
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -293-1036
JUNCTION BOX

WBN-1-JB -293-1255
JUNCTION BOX

WBN-1-JB -293-1277
JUNCTION BOX

-B 1-JB -293-1036
JQD

-A 1-JB -293-1255
JQE

-A 1-JB -293-1277
JXA

-B 357

-A 028

-A 311

835' 90
VARIOUS

7271100
VARIOUS

804'10"
VARIOUS

ANN

ANN

ANN

B lOOD

B lOOD

B 100l

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

WBN-1-JB -293-1283
JUNCTION BOX

-B 1-JB -293-1283
JXA

-B 317 804'10" ANN
VARIOUS

B lOOD ALL COMPONENT PROTECTION

WBN-1-JB -293-1285
JUNCTION BOX

-B 1-JB -293-1285
JXA

-B 319 804'10"
VARIOUS

ANN B 100D ALL COMPONENT PROTECTION

PREPARER/DAT

CHECKED/DATE

E TYL / 9-&- &6
16 D 7 -/c - & 6I

Ik

k-Oi-

R

9-2a 9?-
. -



W A T T S B A R NI
TAB A - EQUIPMENT I

t E A R P L A N T
IFICATION MATRIX

BINDER NO. a WBNEQ-J
MANUFACTURER & VARI
PAGE 45 OF 51

EQIS NUMBER
DESCR I PT ION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(I) RM/RAD

MODEL NUMBER CONTRACT
SAFETY FUNCTION) OPER TIME EVENT

WBN-1-JB -293-1287
JUNCTION BOX

WBN-1-JB -293-1576
JUNCTION BOX

WBN-1-JB -293-1736
JUNCTION BOX

WBN-1-JB -293-1738
JUNCTION BOX

WBN-1-JB -293-1750
JUNCTION BOX

-A 1-JB -293-1287
JXA

-A 1-JB -293-1576
JVC

-B 1-JB -293-1736
JVB

-B 1-JB -293-1738
JVC

-A 1-JB -293-1750
JVC

-A 313

-A 100

-B 304

-B 285

-A 308

804'10"
VARIOUS

787'
VARIOUS

738' 6"
VARIOUS

720'
VARIOUS

724'10"
VARIOUS

ANN

PRS

AC4

AC4

AC4

a 100D)

B lOOD

B 100D

B 100D

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION I

ALL COMPONENT PROTECTION

R 2 R 3

pC46 4,- ,'

-i- 25-7 - '? 'XT

PREPARER/DATE ___ __

CHECKED/DATE f: 7D

PRINT C /02/90

I
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W A T T S B A R N Ud4W E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

PRINT (A

EQIS NUMBER UNIT DEVICE ID
utLcl1rI 1 uN

-------- LOCATION--------
NO, AZMITH ELEV(1) RM/RAD
MODEL NUMBER CONTRACT

CAI
(2)

OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -293-1758
JUNCTION BOX

WBN-1-JB -293-1764
JUNCTION BOX

WBN-1-JB -293-1883
JUNCTION BOX

WBN-1-JB -293-1885
JUNCTION BOX

WBN-1-JB -293-1887
JUNCTION BOX

-B 1-JB -293-1758
FIELD

-B 1-JB -293-1764
JVC

-B 1-JB -293-1883
JXA

-A 1-JB -293-1885
JXA

-A 1-JB -293-1887
JXA

-B 280

-B 285

-B 165

-A 191

-A 007

719'10"
VARIOUS

719 11"
VARIOUS

727'11"
VARIOUS

727'11"
VARIOUS

725' 3"
VARIOUS

AC4

AC4

ANN

ANN

ANN

*B lOOD

B lOOD

B lOOD

B lOOD

B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R_-

PREPARER/DATE XZ- IA/

CHECKED/DATE 57D

BINDER NO. i WBNEQ-JBOX-
MANUFACTURER * VARIOUS
PAGE 46. OF 51

/02/90

I
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PRINT Li

W A T T S B A R N U-'L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. * WBNEQ-JBOX
MANUFACTURER a VARIOUS
PAGE 47 OF 51

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(I) RM/RAD

MODEL NUMBER CONTRACT
AI OPER TIME EVENT
(2)

SAFETY FUNCTION

WBN-1-JB -293-1889
JUNCTION BOX

-B 1-JB -293-1889
JXA

-B 350 728! 2"
VARIOUS

ANN' B lOOD ALL COMPONENT PROTECTION

WBN-1-JB -293-1921 -A 1-JB -293-1921
JUNCTION BOX JVB

-A 297 718' 1"
VARIOUS

AC4 B lOOD ALL COMPONENT PROTECTION

WBN-1-JB -293-2649
JUNCTION BOX

WBN-1-JB -293-3193
JUNCTION BOX

-A 1-JB -293-2649
JVC

-B 1-JB -293-3193
JVD

-A

-B

805' 7"
VARIOUS

784'10"
VARIOUS

UC B lOOD

UC B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

WBN-1-JB -293-3201
JUNCTION BOX

-B 1-JB -293-3201
JVB

-B 288 720' 3"
VARIOUS

AC4 B lOOD ALL COMPONENT PROTECTION

PREPARER/DATE ____

CHECKED/DATE ee D

9- 8 - & 6

9-2S-"-

/02/90

-o

Q\
R



PRINT LI

W A T T S B A R N U'r E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. i WBNEQ-JBOX
MANUFACTURER a VARIOUS
PAGE 48 OF 51

EQIS NUMBER
DESCRIPTION

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM/RAD

MODEL NUMBER CONTRACT (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -293-3203
JUNCTION BOX

WBN-1-JB -293-3317
JUNCTION BOX

-A 1-JB -293-3203
JVB

-B 1-JB -293-3317
JVB

-A 235

-B 280

721' 2"
VARIOUS

732'11"
VARIOUS

AC3

AC4

B 100D

B . lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

WBN-1-JB -293-4326
JUNCTION BOX

WBN-1-JB -293-4328
JUNCTION BOX

WBN-1-JB -293-4330
JUNCTION BOX

-D 1-JB -293-4326
JVB

-D 1-JB -293-4328
JVB

-E 1-JB -293-4330
JVB

-D 030

-D 050

-E 150

720' 5n
VARIOUS

721'11"
VARIOUS

721'
VARIOUS

LC B

LC B

100D

100D

LC B 100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

PREPARER/DATE Y-A'

CHECKED/DATE _5 __

-02/90

LI

R 2 R 3 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. i
MANUFACTURER
PAGE 49 OF

WBNEQ-JBO:
* VARIOU
51

EQIS NUMBER
lFScrRTPTTfnH

-------- LOCATION--------
UNIT DEVICE ID NO. AZMITH ELEV(1) RM.RAD

MODEL NUMBER CONTRACT (2)
OPER TIME EVENT SAFETY FUNCTION

WBN-1-JB -293-4332
JUNCTION BOX

JBN-1-JB -293-4334
JUNCTION BOX

JBN-1-JB -293-4336
JUNCTION BOX

WBN-1-JB -293-4338
JUNCTION Box

WBN-1-JB -293-4340.
JUNCTION BOX

-rE 1-JB -293-4332
JVB

-F 1-JB -293-4334
JVB

-F W-JB -293-4336
JVB

-W 1-JB -293-4338-
JVB

-W 1-JB -293-4340
JVB

-E 135

-F 224

-F 229

-G 333

-G 315

721' 3"
VARIOUS

723' 7"
VARIOUS

720' 8"
VARIOUS

720' 9"
VARIOUS

717 1"
VARIOUS

LC B

LC B

LC B

LC B

LC B

lOOD

lOOD

100D

lOOD

100D

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R 3 R-

PREPARER/DATE

CHECKED/DATE :77 T -/- &6

PRINT V02/90

\ Iv)
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0C9 C
L-jCc
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PRINT (4 02/90
'No -FLEAR

W A T T S B A R N UCL E A R p L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

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

EQIS NUMBER UNIT DEVICE ID NO. AZMITH ELEV(1) RMfRAD CQI OPE

DESCRIPTION MODEL NUMBER CONTRACT (2)

WBN-1-JB -293-4342
JUNCTION BOX

WBN-1-JB -293-4344
JUNCTION BOX -

WBN-1-JB -293-4346
JUNCTION BOX

WBN-1-JB -293-4348
JUNCTION BOX

WBN-1-JB -293-4350
JUNCTION BOX

-D 1-JB -293-4342
JVA

-D 1-JB -293-4344
JVA

-D 1-JB -293-4346
JVA

-D 1-JB -293-4348 JVA

-E 1-JB -293-4350
JVA

-D 030

-D 068

-D 148

-D 117

-E 185

720 10"
VARIOUS

719' 7"
VARIOUS

720' 4"
VARIOUS

719 4"
VARIOUS

716' 9"
VARIOUS

LC B lOOD

LC B lOOD

LC B lOOD

LC B lOOD

LC B lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 R3 R

PREPARER/DATE ?I4 H 9 2 L

CHECKED/DATE . 9-/

CHS
9 ~ ? -- "

"Ca
9 -25- &"

-OW
:=:w
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I

(11
� �l I
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kli

DINFER Not i WbNfQ=j§QX
MANUFACTURER ! VARIOUS I
PAGE 50 OF 51 l

ER1IME EVyEN SAFETY FUNCTION

4,21-1



BINDER NO. i
MANUFACTURER
PAGE 51 OF'02/90

WBNEQ-J BOX-
* VARIOUSI
51

W A T T S B A R N U"L E A R P L A N T
TAB A - EQUIPMENT IDENTIFICATION MATRIX

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

EQIS NUMBER UNIT DEVICE ID NO AEIIIlL CONVRACT RAD
ECRP- O M-E NUBERT O T-AC

SAFETY FUNCTIONCAI
(2)

WBN-1-JB -293-4352
JUNCTION BOX

*WBN-1-JB -293-4354
JUNCTION BOX

WBN-1-JB -293-4356
JUNCTION BOX

-E 1-JB -293-4352
JVA

-E 1-JB -293-4354
JVA

-E 1-JB -293-4356
JVA

-E 240

-E 340

-E 300

716' 4"
VARIOUS

720' 9"
VARIOUS

716' 4"
VARIOUS

LC B

LC B

100D

100D

LC B' lOOD

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

ALL COMPONENT PROTECTION

R 2 RS3 R_

PREPARER/DATE T2 -2

CHECKED/DATE Zf2

PRINT (

m~
I1=

(J'

C46

f-2 -

1 9 6.

C/- /c, - k 6

/d
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BINDER NO. WBNEO-JBOX-001 PLANI

BINDER TITLE JUNCTION BOXES

WBN UNIT(S) I SHEET BA OF B-l
R 1 _- R_

COMPUTED JLH DATE-9/10/g86ŽL.

CHECKED ETD DATE 9115/86 V

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model-No.(s)

Junction Boxes

Various*

See Binder TAB E-for a list of mark

numbers used at WBN

QUALIFICATION REPORTS

(1) Title/Number/Revision Wvle Test Report I
No. 17733-1, RB, "Nuclear Environmental
Qualification Test Program On Terminal
Blocks & Cables for TVA'$

(2) Title/Number/Revision Calc WBPEVAR86*01003.1
R4 Watts Bar Plant Class lE Junction Boxes
and local instrument panel list
(Rarsh Environment)

RIMS B43 860514 501

DATE 3/19/86

RIMS B26 880527 030

DATE 5/26/88

OTHER (ANALYSIS, VENDOR DATA, ETC.)

*Comment - The Junction Boxes were purchased on various contracts.
They are static, passive devices which only serve to provide
a-mounting location and a certain degree of protection for other
components and devices, therefore contractural documentation
is not included.

PAGE B-1 R1
PLUSEQ/135.25

Rl



BINDER NO. WBNEQ-JBOX-OO1 PLANT WBN UNIT(S) 1 SHEET Bla OF Bil
R I1- R___

BINDER TITLE JUNCTION BOXES COMPUTED JL_ DATE 9I10I86

CHECKED ETD DATE 9/15186

A. DOCUMENTATION

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

3. Memorandum, M. L. Rayfield to P. D. Metcalf, August 21, 1986;

Watts Bar Nuclear Plant - Engineering Report (ER) for
Significant Conditin Report (SCR) WBNEQP 8632
(RIMS No. B26 860821 005).

4. Environmental Dwgs 47E235-41 Rl, -42 R2 & -76 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.

Rl

Rl

PAGE B-2 R1
PLUSEQ/1 35.26



BINDER NO. WBNEO-JBOX-OO1 PLANT WBN UNIT(S) 1 SHEET B2 OF Bli
R 1 R 3

BINDER TITLE JUNCTION BOXES COMPUTED JLH DATE 6/13/86 CAG v
4/11/89 /

CHECKED ETD DATE 6/13/86 JAW
4/26/89 i 2 2

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

;vul is:s;vu. X|e I lX~U. jAJIL~ U| I±¶Lula uLuIJ. LresoULULLn UL LiJ.-

technical issues listed (see front of binder).

Open Item No. Punchlist Item No.

1 JBOX-001-009
2 JBOX-001-002
3 JBOX-001-003
4

9
i n

JBOX-001-004
T1Qnv-nn1_nA1 yR3

JBOX-001-007
.Tnnv-nnlAnns

-11 ~~JEOX OOl-vlos q-r

COMMENTS/RECOMMENDATIONS The size and type of Junction Boxes used

is determined by electrical design requirements. Any junction box

manufactured to applicable industry standards (NEMA. UL. ANSI)

will meet the WBN Normal/Accident environment. Junction boxes

used as Pull boxes or splice boxes are not included in TAB A.

PAGE B-3 R3
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BINDER NO. WBNEQ-JBOX-OO1 PLANT WBN UNIT(S) I SHEET OF _
R 1-

BINDER TITLE JUNCTION BOXES COMPUTED JLH DATE 9L15/ 6

- CHECKED ETD DATE. 9/15/86 UŽ
4Sa -ff

THIS PAGE INTENTIONALLY LEFT BLANK

Page B-4 was. deleted per revision I

PLUSEQ/135.28



BINDER NO. WNEQ-JBOX-Otl PLANT WEN UNIT(S) 1 SHEET B3 OF

BINDER TITLE JUNCTION BOXES COMPUTEDE DATE 7/O/ R_

CHECKED ./Lt 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-
OB (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS Criteria and requirements as set forth in

10CFR50.49 and 1OCFR50 App. A have been met through the box manu-

facturer's adherence to recognized industry standards and this

binder's utilization of qualification methods as outlined in

IEEE 323-1974.

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

NEMA STD 250

ANSI/UL 50

JIC EMP-1/EGP-1-1967

PAGE-L-e-

TVA 19537 (OE-3-86) 
EQPO65 .25

TVA 19537 (OE-3-86) EQP065.25



l BINDER NO. WBNEQ-JBOX-0O1 PLANT WBN UNIT(S) 1 SHEET B4 OFB1L
R - R _

BINDER TITLE JUNCTION BOXES COMPUTED t DATE _j____ ______

_ CHECKED DATE X_____

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 IEEE 323-1974 states that: "Qualification

May Be Accomplished in Several Ways: Type Testing. Onerating

Experience, or Analysis." The method used for qualifying function

boxes at WBN relies heavily on analysis with some suDPorting type_

test data from qualification testinz of other equipment housed in

junction boxes during testing. See WYLE Laboratories Test Report

17733-1 in TAB D. portions of which support the analysis presented

in TAB C. TAB C Presents a quantitative analysis (where pertinent)

in addition to a qualitative analysis of the junction boxes which

affirms that the performance/functional requirements of the function

boxes (based on applicable industry standards --NEMA 250. ANSI/UL 50.

etc.) are met when the boxes are subjected to the WBN normallacci-

dent service conditions and accident environments. Full considera-

tion of the time dependent effects of environmental influences-was

taken in establishing the ciualified-life of the WBN junction boxes.

PAGEFL

TVA z va ..-
I VAMPn^ I a --



BINDER NO. WBNEQ-JBOX-001 PILANT WBN UNIT(S) 1 SHEET B5 OF Bil
R 1- R_-

BINDER TITLJE JUNCTION BOXES COMPUTED JLH. DATE 5L15L86L~

CHECKED ETD DATE 5L15L86 Ži
.- . 4.

E. EQUIPMENT DESCRIPTION

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

|R1

Plant Device
Junction Boxes
(Various Types

(1) Equipment Type and Sizes)

(2) Manufacturer Various

(3) Model Number(s) See TAB E

(4) Serial Number(s) 2/A

(5) Identify Component- NLA
Unique checksheet
attached:

Qualification
Document

NEMA 12
Junction Box

Various

N/A

ILA~

Reference
17733-1
Section X
Para 3.2.1

N/A

N/A

JUSTIFICATION/COMMENTS The basic structure and function of

junction boxes are similar regardless of variations in size and

NEMA types/features. The type box used in the WYLE Laboratories

Test is representative'of those boxes used at WBN.

PAGE B-7 R1
PLUSEQ/135.30



BINDER NO. WBNEQ-JBOX-0O1 PLANT WBN UNIT(S) 1 SHEET B6 OFB1

BINDER TITLE JUNCTION BOXES COMPUTED 141.1 DATE SZ R - R

_ CHECKED /SW DATE ~7/ S & __

F. INSTALLATION INTERFACES

Does the qualification program address all relevant interfaces of the
equipment so that the installed design and configuration is similar or
identical to the test configuration (yes/no/NA)? (note below)

Identify Interface Acceptable? Refereni
Interface Reguirement (Yes/No/}

Mounting Bolts N/A

External N/A
Process
Connections

Electrical N/A

Connections

Conduit Seals N/A

Connector N/A

Seals

Orientation N/A

Physical N/A -
Configuration

Internal Components
Other See Comments

JUSTIFICATION/COMMENTS Mounting of internal components

the aualification of terminal blocks. handswitches.etc

is

NAW Test Rep
Ire
sort

addressed in

Where nlacement

orientation. etc. is important to oualification.-itis addressed for

those Darticular conmonents being qualified.

PAG B-R
TVA "KVus.4j

.. .. - - - .......... -

| ALOHA! A a



BINDER NO. WBNEQ-JnOX-O01 PLANT WBN - UNIT(S) 1 SHEET B7 OF11

BINDER TITLE. JUNCTION BOXES COMPUTED VJ9 DATE __/___

CHECKED DATE __

Sections G through M are omitted as not being applicable to this

equipment.

PAG

I
TVA zyruvj. w



BINDER NO. WBNEQ-JBOX-O01 PLANT WBN UNIT(S) I SHEET DL0F Bll

BINDER TITLE JUNCTION BOXES COMPUTED JLH DATE 5 61 i

.CHECKED ETD. . DATE 5/15/86

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 JR1
Maintenance Data Sheets).

JUSTIFICATION/COMMENTS Recommended surveillance and maintenance

parameters are addressed in TAB G.

PAGE B-10 R1
PLUSEQ/135.48



BINDER NO. WBNEQ-JBOX-001 PLANT WBN UNIT(S). 1 SHEET- 22- OBl l
R _R __

BINDER TITLE JUNCTION BOXES COMPUTED J41y DATE ______86

- _. 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

N/A

Yes-

Yes

N/A

N/A

Yes

Yes

Yes

N/A

N/A

N/A

Yes

PAGE&LL
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BINDER NO. WBNEQ-JBOX-0Ol PLANT WEBN UNIT(S) 1 - SHEET ' OF Bll
-- - -- - - - - R - R _ _

BINDER TITLE JUNCTION BOXES COMPUTED Jam DATE ____J_6_ __

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

N/A

Yes

Yes

N/A

Yes

Yes

Yes

N/A

N/A

N/A -

N/A

N/A

- N/A

N/A

N/A

N/A

,_Yes

N/A

PAGE A1
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BINDER NO. WBNEQ-JBOX-O01 PLANT W.N UNIT(S) 1 SHEET .1 OF B11
R -.R __

BINDER TTLE. JUNCTION BOXES - COMPUTED J t /4 DATES/5.ZR

- CHECKED DATE DAT

0. 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
-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?

Ca) 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
identified?

adequately

LN/A

N/A

*--Yes

F. DISCUSSION

PAGP 3
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