
BINDER NO. WN-CABL-04 9 PLANT_______ UNIT(S) 1 SHEET 1 OF 2 9

BINDER TITLE ROCBESTOS KXOMUTD-7DAE80Z/ R -_ R

FIREWALL III INS/TVA TYPE MS & PXM CHCE-8~~DAE~&4___ _

A. DOCUMENTATION

Equipment Description Electrical Cable

Vendor/Manufacturer The Rockbestos Company

Equipment Model Wo.(s) Flame Retardant XLPE Type MS* and PXMJ*,

Firewall III - Chemically Cross-linked

Polyethylene, TVA Ma rk WVA.*WHB-1.**and

WHH-l ****

QUALIFICATION REPORTS (TAB D)

(1) Title/Number/Revision A~cc ident -test iniz of RIMS B71 860615 101

Rockbestos Cable for -Tennessee- Valley Authority DATE 02/10/86

Report No. A -706-86-02 (Revision 2) TAB D. pp D-1 throuqb D-117

(2) Title/Number/Re-vis-ion The-r--mogravimietric Analysis RIMS B43 860219 002

Test Report, TAB D. Pages D-118 thru D-128 DATE 01/07/86

(3) Title/Number/ Revision Voltage Withstand Testing RIEMS B43 860326 512

of Rockbestos Cable for Tennessee Valley DATE 02/27/86

Authority, Report No. A-709-86, TAB D,.-

Payes D-126 thru D-133

OTHER (ANALYSIS, VENDOR DATA, ETC.)

*MS -Multiconductor siqnal cable with shield and overall jacket.

PXMJ -Multiconductor cable with a core of specified number of Type PX

single conductor covered with a chlorosulfonated polyethylene outer

iacket.
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BINDER NO. W~BNEQ-CABL-049 PLANT- WBN UNIT(S) 1 SHEET 1A OF 29

BINDER TITLE ROCKBESTOS KXCL-780 COMPUTED Z±1A DATESk/o- R - R

-FIREWALL III INS/TVA TYPE MS & PXM.J CHECKED I%.DATE~V~__ 9-79_8

OTHER (ANALYSIS, VEN~DOR DATA, ETC.) (Continued)

1. TAB C - Section A. Sample Selection. -Environmental Profile and
Application

2. TAB C - Section B, Normal Service Related Stresses and Seismic
Test ing

TAB C - Section C, System-1000 Calculation of Qalified Life

4. TAB C - Section D. Submergence

5.TAB C - Section E, Location of the- alified-Cable

6. TAB E - 1. Rockbestos Letter to TVA - Insulated Conductor Material
Verification dated 3-7-86 RIMS No. B43 860310 018

7. TABE - 2, TVA Letter to Corporate Consulting and-Development Coin any
- Regarding the Three Anomalies Pertaining to the Test Report
A-709-86-02 dated 6-30-86 RIMS No. B48 860702 903

8, TAB E - 3.Rockbestos Letter to TVA - Insulation Material Verification
dated 12-17-85 RIMS No. B70 851217 001

9. TAB E - 4. TVA Letter to Rockbestos for Insulation Material
Verification dated 11-27-85 RIMS No. B70 851127 001

10. TAB E - 5. TVA Letter to Corporate Consultingz and Development Company-
Regarding the Acceptance of Test Report A-709-86 dated 3-28-86
RIMS No. B43 860331 910

11. TAB E - 6. Rockbestos Flame Test on #16 AWG XLPE

12. TAB E - 7, TVA Letter to Carporate Consulting dated-7-7-86

RIMS No. B43 860708 902

.13, TAB E - 8, TVA Letter to Corporate Consulting dated 2-26-86
RIMS No. B43 860227 920

*WA- 2/c. twisted, standard. No. 16 AWG. cross-linked Rolyethylne.

insulation, color coded, shielded_, and 90 0C conductor temperature,

minimum black light stabilized chlorosulfonated polyethylenejacket.

* ** WHE-1 - No. 14 AWC conner cable. 2/c. 600V. PXMJ.

WHH-l - No. 14 AWG copp~er cable.9c 60M rn!4.

PAGEFQ.
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WHB-l - No. 14 AWG conper cable 2/c 600V PXMJ.
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BINDER NO. WBNC-A'Lgl.49 PLANT wRN UNIT(S) 1 SHEET -2-- OF _i-

BINDER TITLE ROCKBESTOS KXL-7 80 -COMPUTED DATE ~ R__R__

FIREWALL III INS/TVA TYPE MS & PXIMJ CHECKED AL,. DATE 9-1.li~ __ __

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 _____________

1. -Rerouting of cables subject to submergence in the steam valve

vaults.

2. Ensure that agreement between design and installation records is

established and documented.

3. The measured values documented in this binder must be evaluated

to ensure acceptable performance (applies to MS cables only).

4. Reroutinpg of cables as a result of non-EQ design changes.

5. Heat rise studies and calculations must be performed to ensure

that the qualification temperature is not exceeded (applies to PXMJ

only).

COMMENTS/ RECOMMENDATIONS See TAB C. Section A.2.

WA 
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BINDER NO.WBNEQ-CABL-049 PLANT WBN UNIT(S) 1 SHEET 3 OF 29

BINDER TITLE ROCKBESTOS KXL-780 _COMPUTED - ^~Ž DATE ýI4Jz

FIREWALL III INS/TVA TYPE MS & PXMJ CHECKED A', DATE 8=r~i___ __

C. QUALIFICATION CRITERIA

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

____Components are Qualif ied to the Criteria of lOCFR5O.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)

JUST IFICATION /COMMENTS _______________________

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE Standard 383-1974.

PAGE &L-
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BIDRN.WB NEQ-CAIBL-049 PLANT__________ UNIT(S) 1 HE 4 OF2

BINDER TITLER O KX-0 COMPUTED i . DATE R__R

FIREWALL III INS/TVA TYPE MS & PXMJ CHECKED "~~*~ DATE ~~~ ______

D. QIAIIAIN EHDLG (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 Equipmient Under Similar
Conditions with Supporting Analysis

JUSTIFICATION/COMMENTS Test d represgntgtiv sam pe in accor dgncq

with IEEE 383-19,74. Specimen w a a sample of installed- c gb

(Seealso TAEC. Section A.0

PAGELd-..
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BINDER NO.WBNEQ-CABL-049 PLANT WBN UNIT(S) 1 SHEET 5 OF 29

BINDER TITLE ROCKBESTOS KXL-780_ COMPUTED JKJKDATE /" R __ R

FIREWALL III INS/TVA TYPE MS & PXMJ 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

Qualif ication

Equipment Type

Manuf acturer

Model Number(s)

(4) Serial Number(s)

Plant Device

Cable

Rockbestos

Firewall III

KXL-7 80

NA

Document_

Same

Same

Same

S ame

CCL Sample
No. 1963-
003-000-001

Reference
Report No. A-706-86-02

ADD. A. p. 1 , Sect. 2

App. A. p. 1. Sect. 2

ADD. A. P. I1. Sect. 2-

ADD. -A., p. 1., Sect. 2

ADD. A, P. 1. Sect. 2

(5) Identify Component-
Unique checksheet
attached:

JUSTIFICATION/COMMENTS

Tab B, Supplement 2

PAGESKL-4
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BINDER NO. WBNEQ-CADL-049 PLANT iWBN UINIT(S) 1 SHEET 6 O F 29

BINDER TITLE ROCKBTOSKXL-780 CMPUTED DAT - R

FIREWALL III INS/TVA TYPE MS & PXKJ CHECKED A' L, DATE ~___

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)

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connect or
Seals

Orientation

Physical
Conf igurat ion

Other

Identify Interface
Rg-ip rgnMa I

NA

NA

NA

NA

NA

Acceptable? Ref er enc e
Tes Reo

NA

JUSTIFICATION! COMMENTS Not gPjc bjq to clble qualifkcat'on,

PAGE~2.
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BINDER NO. WBNEQ-CABL-049 PLANT________ UNIT(S) I_____ SHEET 7_ OF 29_

BINDER TITLERO~~_f7 COMPUTED DATE~V~~ _

FIREWALL III INS/TVA TYPE HS & PXH CHECKED DATE 21 ____ ___

G.TSTSQENCE

*(j) 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)

Report 1
-Yes/No/NA Refrece

Baseline only, See
(a) Equipment inspected for damage No TAB B. Sect. G(l)(b)

App. B,
(b) Baseline perf ormance

measurements taken

(c) Equipment aged:

**Thermal

**Radiation

Wear

Yes

Yes

Yes-

No

App. D, pp.
4 and 8-10--

App. C

See Tab C,
Secton B

(d) Vibration/seismic testing
conducted No ______

App. E, p. 5
(e) Design basis event (DBE) Sect 4.3&

expo sure q pp145
App. E, p. 5

Mf Post-DBE exposure Yes Sect 4,3 & pp. 14-:

(g) Post-DBE funtion App. E, Sect 4.2.1(
and inspection Yes- p &,gdRgr

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

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? - IZ-
(Reference _________

JUST IFICAT ION/ COMWNTS *Test sequence dsc ibd *n Repo t 1, Appendj

A~ .1 **Radi4 on agjng perforMed ~prK3 oter~ g~~

***Regort1 Appen4 C, pp5 8. ,9 Ap en D 8A pendi F,

p. 1; Report 3-, pp. 132 ý, 133. ****Vjbratjo/esitstn not

aglicable to envi onmentg 1 ugl cation of -c 4be.

15

0)
3
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BINDER NO.WBNEQ-CABL-049 PLANT NBN UNIT(S) 1 SHEET 8 OF 29

BINDER TITLE -ROCKBESTOS KXL-780 _COMPUTED DATE R__R

FIREWALL III INS/TVA TYPE MS & PXMJ CHECKED DATE U ____ ____

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference See Tab B. Sect G(l)(g)),

JUST IFICAT ION /COMMENTS _____________________

(2) Were the following effects considered in the

A~zin2z Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/process)
stress aging

aging program:

Yes/No/NA

Yes

Yes

No

No

Reference
See Tab B,
Sect-G(l)(c)
See Tab B,
Sect-G(l)(c)
See Tab C,
Sect B
See Tab C,
Sect B

JUSTIFICATION/COMMENTS

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

JUSTIFICATION/COMMENTS NUREG-0588 Category II Evaluation

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference See-Tab B. Sect. G(l)(c) )

JUSTIFICATION/COMMENTS ___________________

PAGEAýf
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BINDER NO. WNEQ-CABL-049 PLANT_______ UNIT(S) 1 SHEET 9_ OF 29
R -_ R

BINDER TITLE ROKETSKL70 COMPUTED -46 DATEA•k

FIREWALL III INS/TVA TYPE MS & PXM CHECKED "K~. D A T E a-- _____ 4__

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: Report 1. Appendix D, p. 4 and Report 2).

JUST IFICATION/COMMENTS ___________________

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA? Yes (Reference Report 1. Appendix D
p. 1. Section 3.1.1 and 3.1.2 )

JUSTIFICATION/COMMENTS See Tab B. Section 1.

(d) Was the aging acceleration rate ~justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes* (Reference Report 1. App. D. pp. 4 & 10 )

Conduct or
Parameter Maximum Normal Test Equivalent

Temperature 544* 252.2 0 F 600C

Time 40 years 168 hrs 40 years

JUST IFICA TION! COMMENTS *See Tab B. Section I. **Average

temperature.

(e) Was the Arthenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference__________

JUSTIFICATION! COMMENTS See Tab B. Section I. See also

Report 1. App. D. p. 1. Para 3.1.2).

Mf 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
(Ref erence Report 2

JUSTIFICATION/COMMENTS See Tab B. Section I. (See also

Report 1. Appendix D. p. 1. Para 3.1.2).

PAGE -1/V
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BINDER NO.WBNQ-CABL-049 PLANT WBN UNIT(S) 1 SHEET 10 OF 29

BINDER TITLE ROCKBESTOS KXL-780 _COMPUTED DATE ~~ _

FIREWALL III INS/TVA TYPE MS & PXMJ CHECKED DATE Wi ____

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 _________

JUST IFICAT ION/ COMMENTS Activation-enerpv used, See TAB B.

Section H~e) and (f).

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

JUSTIFICATION/COMMENTS Accelerated aging-tempierature more

than accounts-for expected energized-heat rise.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference See Tab-B. Sect G(l)(c)).

JUSTIFICATION/COMMENTS __________________

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? -Yes
(Reference Report 1 App. C. P. 4 )

JUST IFI CATION/ COMMENTS The cable insulation-materials are

considered susce~tible to radiation aging.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference Report 1. APP.-C. P. 1. Sect. 2.1.1 )

JUSTIFICATION/COMMENTS __________________

PAGE 8Lý
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BINDER NO.WBNEQ-CABL-049 PLANT 'dBN UNIT(S) 1 SHEET 11 OF 29

BINDER TITLE ROCKBFSTOS KXL-780 _COMPUTED ~~& DATE&?/4R__R

FIREWALL III INS/TVA TYPE MS & PCM.! CHECKED Ah, DATE ffi:24_________

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? Ye (Reference 47-3235-78 22

Plant normal ambient radiation
dose (rd) 1.8E + 03

Test exposure dose (rd) 2E + 08

Test exposure dose rate (rd/br) .566E + 06

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

JUSTIFICATION/COMMENTS Dose rate is! acceptable per

IEEE 383-1974 requirements and total- dose--exceeds WEN

requirements with margin.

(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)? No (Reference__________

JUST IFICAT ION/ COMMENTS See Tab C. Section B.-

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? NA
(Reference __________

JUSTIFICATION /COMMENTS See Tab C. Section B.-

(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/HA)? No
(Reference __________

JUST IFICAT ION /COMMENTS See Tab C._ Section B._

TVA 19537 (OE-3-86) PAEALR QP195.62



BINDER NO. WBNEQ-CABL-049 PLANT HEN _UNIT(S) 1 SHEET 12 OF29

BINDER TITLE RXEKESTOS KXL-780 COMPUTED DATE ~ R__R__

FIREWALL III INS/TVA, TYPE MS & PXMJ CHECKED M-, DATE ~ k___ __

11 AGING (Continued)

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

JUST IFICATION/ COMMENTS Se a .ScinB

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Yes
( Ref erence Reot1,P IPr.31. ) .

Qualified life (Document in QNDS) 4-ears

JUST IF ICA TION /COMW~NTS See Tab C. Section A.2.

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

Replacement Intervals (Document in QMDS) NA

JUST IFI CATIONi/COMMENTS The oualif ied life established in- Tab- C,

Section A.2 is 40 years _________

PAGE A -1
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BINDER NO.WBNEQ-C&BL-049 PLANT WB N UNIT(S) 1 SHEET 13 OF 29

BINDER TITLE ROCKBESTOS KXL-780 _COMPUTED 4LA~ DATE ~ R__R__

FIREWALL III INS/TVA TYPE MS & PXMJ_ CHECKED DATE 18 ____ A__

I. MATERIALS WANAYSIS

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

Material/Property/Funct ion

Chemically Cross-linked

Radiation
Threshold Reference

(a) Polyethylene KXL-780- NA NA

(b) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(c) __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _ _

(d) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ce) __ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _

JUSTIFICATION /COMMENTS AThe insulation- material vas

Rocicbentom Co, (B43 86031Q 018 &and B70 8512 17A001,

Activation
Energzy Reference

1.39 --- Report-2-

rAB E) f or the two

contracts 77K5-822173-1 . 77K5::§23265)- covered- by this bi'nder to- be- chemi-__

callv crossi-linked Polyethylene- KXL-780- compound. The- letter- B43--860310 018

doesn't cover the cable used in this binder under contract 77K5-823265

since- it only references coMnound KXL-760-D.- Also compound KXL-760-D is--

qualified ina cable Binder WBNEQ-CABL--937. The letter B70- 851217- 001

covers the cable qgalified in this b~inder under- contract- 77K5-823265.

The activation energy was- determined for this material in- Report No. 2

in TAB- D,

PAGEtIL_

TVI 93 (O-3-6 q15

S

identified bv the

TVA 19537 (OE-3-86) EQP195.62



BINDER NO. -~ L 4  PLANT WN UNIT(S) 1 SHEET 14OF -_2

BINDER TIL COMPUTED DATE ~ ~ _

FIREWALL III INS/TVA TYPE HS & PXK CHECKED DATE ~l'- __ __

J. EQPIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDEffT 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)? No (Reference Y.__________

Identify Acceptance Criteria: -Tgst wg a rformed to dte ne t

sigbiect cab1~sca~trsjs Specjfj perfor qce ~surem nts

Y_4re~t_4ken-pep TAB Bý. Sections J(.3) ýand J(5) adeputdinTBC

(2) Perf ormance 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)? _ Reeene eor jj
Sect. 42,5_p3 Sects. 2 4,2,1 1 4o **R~pgot 3, Seq 1.4.3--,
tetdta sheet)_

Identify baseline and functional testing: Inuto-Rssag I2

meprem entswee also tilen oncq during tl ansient eriod nd once

evepy hour for the f ~st 24 hours and then every2 hours thereafer

continuosl duirin2 the initial tansient aind ofe 1 ~ltion of test,.

4x andrel and imerse in water

PAGE.AJ5ý
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BINDER NO.WBNEQ-CABL-049 PLANT WBN UNIT(S) I SHEET 15 OF 29

BINDER TITLE -ROCKBESTOS; KXL-780O COMPUTED .G&DATE Q/ _ __

FIREWALL III INS/TVA TYPE MS & PXKJ CHECKED D DATE 8-:9 as____

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

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

(Reference Report 1. Appendix E, p. I. Section 4.1.3. p. 3. Section

4.2.5 p.. 4, Sections 4.2.8 and p. 8).

JUSTIFICATION/COMMENTS 264 VAC between conductors with 3 amp load

Voltage applied continuously for duration of test. Loading-removed

during first-100 minutes to facilitate leakage current measurements.

3 amp load applied after 100 minutes and remained for duration of

test (except for leakage current and IR measurements).

(4) Do the applied loads during baseline testing reflect normal operating
conditions (yes/no/NA)? No (Reference __________

JUSTIFICATION/COMMENTS Initial check was for IR and continuity

onljy. Qualification for normal operation established through

manufacturing' and teStinz Der IPCEA S-66-524.

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

(a) Parameter Specific Accident Conditions Reference

Voltage 75VDC/120VAC

Load 1/2 amps._____

Frequency NA _____

Accuracy NA

Otber( s)

JUSTIFICATION/ COMMENTS &See TAB C. Section A.2 for more discussions o

Qualified.life. -_______________

PAGEL1L
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BINDER NO. WB N- BL04 9 PLANT________ UNIT(S). 1 SHEET 16 OF 29

BINDER TITLER~S I-8( COMPUTED -DATE R__R

FIREWALL III INS/TVA TYPE MS & PX HCEDMDT J_______

J. EQUIPMENT ELECTRICAL CHARACTERISTICS JIECESSARY TO EN$URE T lE PE&FORMA CE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS (Continued)

(5)(b) Paraete

Vol ta ge

Loa d

FrequencyN

Accuracy N

JUSTIFICATION/COMMENTS

__g~ngtd Coigiiop

A321 264 VAC

Report 1,
App. E. p. 1 ,

Report 1)
App. E, p. 1 ,
PArA, 4.1.3

NA

mQP 8

A

A
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BINDER NO.WBNEQ- hL-O49 PLANT WBN UNIT(S) 1 SHEET 17 OF 29

BINDER TITLE ROCKBETOS KX-780 COMPUTED DATE R -_ R

FIREWALL III INS/TVA TYPE MS & PXM CHECKED 2~. DATE '8Z~rf-3I _____

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-76R2 & 47E235-78 R2
OE Caic TI-RPS-194 represent the limiting parameters.

(1) Normal Max (2) Abnormal Max

(a) Temperature (0 F) 130 (a) Temperature (1F)

(b) Pressure 14.4psia (b) Pressure

(c) Humidity M(80 (c) Humidity MZ

(d) Radiation (rd) 1.8 10 (d) Radiation (rd)

(3) Process Interfaces:

14.4psia

NA
(See Comments
next page).

N one

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Abnormal service condition duration is-less than 8 hours

Per occurrence and total time does not exceed 1 percent of Plant life,

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

(a) Tempe rature ( 0 F) 325* Accident type HELB

(b) Pressure 25.18psia Accident type HELE

(c) Humidity MZ 100 Accident type HELB

(d) Radiation (rd) 1 .1 X 10 8 Accident type LOCA

(e) Spray Type NA Accident type

*The cable peak temperature was calculated for the cable inside conduits in
the valve vault (HENNKkL6-001) after a postulated MSLB. With TSI fireproof
insulation of the conduit carrying the electrical cable, the peak
temperature was calculated to be 220.2*F at 5500 seconds. Control cables
(PXXJ) are connected to devices which perform their function before the
temperature reach the qualification value (see WBNOSG4--003 for detail
analysis).

PAGE~L
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BINDER NO.WBNEQ-CABL-'049 PLANT VIBN UNIT(S) 1 SHEET 18 OF -29

BINDER TITLE ROCKBESTOS KXL-780O COMPUTED -? DATE z/ R__R __

FIREWALL III INS/TVA TYPE NS &PD(J CHECKED Aic-, DATE

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

Refer to environmental data drawings 47E235-76R2 and -78R2 for boundin~

accident Parameters. This accident dose is the-worst-for-the

location of the cables qualified in this binder. The-40 year total

intezrated dose is the worst combination the cables covered by this

binder will encounter. The 1.1E + 08 rads dose-is the accident dose

in the EGTS. This value represents tbg accident-dose-2--feet from-the

filter. This leads to the conclusion-that 1.1E + 08 rads is the

total worst dose the cables will encounter even after-cons idering

the annulus beta radiation. The cables located in the-annulus (4E235-

- 5
44R0) are exposed to a beta dose of 6.0 x 10 __during a LOCA accident.

The total radiation the cables located in the annulus will be exposed to

in l.OE + 06 (40 v~~) + l.2E + 07 (~ainma accident) * 6.OE + 05 (beta

accident)- - 1.36E + 07 rads vhich is less than the worst case considered

above.

(6) Is the equipment subject to moisture or liquid intrusion which can
affect the performance of the equipmnent under design basis accident
conditions (yea/no/IA)? No (Reference IEEE 383-1974 & MFR testink )

(7) Subject to submergence (yes/no/NA)? No
(Reference See TAB C. Section D ).

Identify initiation time and duration of submergence: ________

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

Type RIMS No.

Radiation (GENNAL3-0O1) B45 851117 235
Radiation (WBNNAI3-*04)
Rad iat ion (TI-RPS-48)
Radiation (WBNNAI.3-025)
Temperature (WB!N&&6-O1 PAGFA

B45 860205 235
B45 851105 235
B45 860401 235
N45 850912 235

TVArh 19537 (OE-3-86)-1 EQP9 .6112 21
TVA 19537 (OE-3-86) EQP195 .62



BINDER NO. WBNEQ-CABL-049 PLANT__ __N UNIT(S) 1 SHEE 29_ _

BINDER TITLE ROCKEESTOS KXL-780 COMPUTED DATE R __R __

FIREWALL III INS/TVA TYPE MS &PXMJ CHECKED DATE __

L. SUMMARY COMPARISON OF TEST COND)ITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum

Parameter Required

Operating Time

Temperature ( 0 F)

Pres sure

Relative Humidity()

*Cbemical Spray

**Radiation (rd)

Submergence

1O0days

325

25.18psia

100

NA

1.1E + 08

NA

parameters:

Demonstrated

10 days (100
days eciuiv4)

360

48.1 psia
(33.4 psig)

Yes Satu-
rated Steam

NA

2 E+0 8
gamma

NA

Report 1
Reference

(See TAB C, Sect C)
App. E, p. 1 , Sect
4.1.1. & p. 5. Sect 4.3

App. E, pp. 12
& 14

App. E, pp. 12
& 14

App. E, p. 3, Sect
4.2.6 & P. 5.
Sect 4.3

App. C. pp. 5 & 6
See TAB C,
Section D

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

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

***See TAB C, Section A.3 .C.

PAGE 3
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BINDER NO.WBNEQ-CABL'-049 PLANT WBN UNIT(S) I SHEET 20 OF 29

BINDER TITLE RCKBESTOS KXL-780 COMPUTED Y& DATE4J R__R

FIREWALL III I1NS/TVA TYPE MS & PXMJ CHECKED _ZA.,ýt DATEE 1584L ___ __

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

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

Test Profile
Parameter Envelops Specified Repo

(Yes/No/NA) Refer
(See

Temperature Yes Secti

Pressure

Relative Humidity

Chemical Spray

Yes

Yes
(Saturated-Steam)

NA

App.
p. 12

App.
4.2.6

rt 1
enc e
TAB C,
on A.2.a)

& 14

E, p. 3, Sect
& D. 5- Sect 4.3

See TAB C,

Submergence NA Section D

JUSTIFICATION/COMMENTS Cables from the two contracts covered by

this binder are not subjected to any chemical s~rav even though they

are qualified for that.

PAGE2
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BINDER NO.WBNEQ-.CABL-O49 PLANT WBN _ UNIT(S) I SHEET 21 OF 29

BINDER TITLE ROCKBESTOS KX-8 COMPUTED DATE~4 R__ ___

FIREWALL III INS/TVA TYPE MS, & PXJ CHECKED Jiia. DATES-7.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%

Radiation: +10% of accident dose

Margin
Applied

>10%

Yes! No/NA

Yes

Yes

Yes

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

Voltage: +10%

Frequency: +5% of rated value

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

Vibration: +10% added to acceleration

JUSTIFICATION/COMMENTS: Test condition

lated profile and Dlant conditions.

None*

?)l1%

NA

Yes**
Not Applicable
to low voltage
instr. cable

1 transient Yes***

See TAB C,

NA Section B

margins applied to postu-

*Test time acceptable as equivalent degradation received is much

greater than required (See TAB C Section A). **Test voltage is

greater than 10% of application voltapes (See TAB C Section A.2.a).

**Two transients are not required for cables, for justification

refer to IEEE 383-1974.

PAGE 6-22
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BINDER NO. WBNEQ-CA.BL-049 PLANT WBN UNIT(S) 1 SHEET 22 OF 29

BINDER TITLE ROCKBESOKXL-780 'COMPUTED DATE & 4 R -_ R

FIREWALL III INS/TVA TYPE MS & PXMJ CEKD /4- AE!-1-(

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s),of this equipment:
(Reference Seg TAB A

JUSTIFICATION/ COMMENTS To Maintaiin coptinuity agdint~ vo

yo~t~ n cur nt to Cljpa Eedej.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? YES
(Reference Report L pp_- ec.4,3, p._51 i4DAn asee~ '
pp. 21-25 ). _p----5.A t q 2

JUST IFICAT ION/ COMMENTS S egso TAB- C. Sec *ogs A,2 A,

(3) Did the equipmnent perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? YES
(Ref erence See TAB .B., Sect~jon M(2) )

JUST IFI CAT ION! COMMENTS _____________________

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

JUSTIFICATION/COMMENTS **Se TAB C Section A.2A

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? YES
(Reference Reot1 ~ Ag.G, )

JUST IFI CATION/ COMMENTS Anogalieps V~ere~grevieyed andj t-d distion~

did not sigificantl impgct t e ua ctn oa*Co% t

of-test is valid an th ~sii~ cetad

PAG~E~
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BINDER NO. WBEQCAL-049 PLANT 1WBN UNIT(S) ______SHEET 23_ OF 29

BINDER TITLE ROKBESTSKXL780 COMPUTED / ~ DATE&(?/k R __R

FIREWALL III INS/TVA TYPE MS & PXMJCHKE -YCHECED ~DATE 9-L______.

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillances maintenances
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).

JUSTIFI CATION/ COMMENTS Seeg TAB G. Thger are no pMrvgj1&nggon main-

_tenance regu irements identifigd f Ly th y otetdiMgntAtjon:-

howegver. TVA does have a MAintpnance and survegillance prormtte

plant.

PAGEO2
EQP195 .62
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BINDER No. WBNEQ-CABL-049 PLANT WIN UNIT(S) 1 SHEET 24 OF -29

BINDER TITLE ROCKBESOKXL-780 COMPUTED _-DATE -47A R11_
FIREWALL III INS/TVA TYPE MS & PXMJ CHECKED jY~ DATE A%!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 specif ied qualif ication level
adequately justified?

(3) Choice of qualification methodology adequately
just if ied?

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

(a) Were equipment performance requirements
identif ied?

(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) Equipmient 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?

Ygs/ No!NA

YES

NONE TAKEN

YES

NA

NA

NA

NA

YES

YES

NO SEE TAB C
SECTION B

YES

NA - AGCING
PERFORMED

YES

PAGE -2'
EQPl95 .62
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BINDER NO. WBEQC&L-049 PLANT_______ UNIT(S) I_____ SHEET 25 OF 29

BINDER TITLEROCKBSTOSKXL-780 COMPUTED -M DATE ~I/1R -_ R __

FIREWALL III INS/TVA TYPE MS & P103CEKD MAE8-J~___

0. S MAYOF REVIEW (Continued)

YMLto2LN

energized) considered?

(7) Qualified life or replacement schedule established? YES

(8) Criteria regarding temperature/pres sure exposure YES
satisfied?

(a) Peak temperature adequate YES

(b) Peak pressure adequate YES

(c) Duration adequate YES

(d) Required profile enveloped adequately YES

Ce) Steam exposure adequate YES

(9) Criteria regarding test sequence satisfied? YES

(10) Criteria regarding spray satisfied? NA*

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

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

(11) Criteria regarding submergence satisfied? YES

(12) Criteria regarding radiation satisfied?YE

(a) Was dose rate considered? YE5S

(b) Was beta radiation considered? YES

(13) Criteria regarding operability status/mode satisfied? YES

(14) Criteria regarding test failures-or anomalies YES
satisf ied?

*Cables are located in the annulus and in the auxiliary building and
therefore not subject to chemical spray during a DBA.

P AG E - ULL
EQP195 .62

TVA 19537 (OE-3-86)
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BINDER NO. WBNQ AL0 PLANT_______ UNIT(S) 1 SHEET 26 OF 29

BINDER TITLERO~~_f7 COMPUTED DATE R__R

FIREWALL III flNS/TVA TYPE MS & PXM CHECKED IV DATE F*ý ____ ___

0. S20MMAR OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

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

(b) Was an initial base line test done to establish
required performance characteri~stics?

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

(16) Criteria regarding instrument accuracy satisf ied?

(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 ef fects satisf ied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identif ied?

P. DISCUSSION

YEsLN lA

YES

YES

YES

NA FOR
CABLE

YES,
S ee TAB C,

NA

YES

YIES

YES

PAGEA21
EQP195 .62

TVA 19537 (OIE-3-86)



BINDER NO. WBNE-CAB_04 PLANT________ UNIT(S) 1 SHEET 27_ OF 29

BINDER TITLE ROCKBETOSKXL780 COMPUTED DATE R __R

FIREWALL III flNS/TVA TYPE MS & PXMJCHKE DAE1I ____ ___

EQUIPMENT IDENTIFICATION

SUPPLEM4ENT 2
COMPONENT-UNIQUE CHECKLI1ST

CALBLS/ SPL ICES

Page 1 of 3

(1) Are the cables (splices) identified in the qualification program
identical to the plant cables (splices) which require qualification
(yes/no/NA)? No

Acceptable
Reort Yies/No/NA

Report 1
R'qf _qrn

(a) Conductor

Insulation material CXLPE Sgct 2

Size

Stranding

Coating

Insulation
Thickness

Numiber of
conductors

Arrangement of
conductors

(b) Shielding

(c) Insulation jacket

Material

Thickness

#16 & #14
AWG

#16
AWG

7
S ~~ SAm ~ Yes

T iineA S gme X

20 mil (#16) &
N mil WI 20 MiQ Y____

2 LJ 2 _________

Twjsteqd SML.. Y4%8

AL/

Applies
to Type
MS Cabl e
only

NA

Smgn Yes

App A, p. 1

A pp A, p . 1
Sqc t 2

App A, p. 1
Seqct 2

A pp A. p . 1

App A. p. 1

App A, p. 1
Sqct 2

A pp A, p . 1
Spect 2

NA

(d) Outer jacket

Mateori al

PAGL6
Thi ckness -

HIviJo~ SamL. __ eS
App A, p. 1

Sgcp 2

App A, p. 1
45 nil. Sfn ________

TVA 19537 (OE-3-86)
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BINDER NO.WBNEQ-CABL-049 PLANT WIN UNIT(S) 1 SHEET 28 OF 29

BINDER TITLE ROCKBESTOS KXL.-780_ COMPUTED DATE R__R

FIREWALL III INS/TVA TYPE MS & PXNJ CHECKED DATE 2A____ ___

EQUIPMENT IDENTIFICATION (Continued)

Item Plant

Ce) Rated voltage1

Cf Rated current

(g) operating temperature
rating

Normal

Emergency

Short circuit

C(h) Insulation

resistance

Wi Splice

Material

Thickness

Acceptabl(
Revort Yes/No/NA

75Vdc 132/

NA 3 Amp s Ye

5440

NA

900C

NA

NA

Yes

NA

NA

NA

NA

NA

Identification KA.

Comments: *IR value measured van

NA NA

NA NA

NA NA

8M1 ohm (minimum) C~onti

Page 2 of 3

Report
Section

App. E, p. 1
Para. 4.1.3
& P. 8. F i2. 2

App. E, p. 1
Para. 4.1.3

per contract
referenced in
TABE D, App. A,
1). 1. Sect. 2

NA

NA

*App. B,
P. 12

& App. E,
p. 12

NA

NA

NA

conductor for 10 foot specimen at 50OVDC and app~roximately 346*F.

(2) Does the qualification program adequately address temperature and moisture
resistance (yes/no/NA)? Yes (Reference Contract Regmts )

Comments: Cable is manufactured to IPCEA-NEMA STD S-66-524.

(3) Was the cable energized during test (yes/no/NA)? Yes
(Reference__________

Comments: 1321264VAC and 3 ms Se TAB B.-Secion J-0)

-PAGE 61-.
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BINDER NO.WBNEQ-C-ABL-049 PLANT WBN UNIT( S) 1 SHEET 29 OF 29

BINDER TITLE RKETSKl-8 COMPUTED DATE _ __

FIREWALL III INS/TVA TYPE MS & PXMJ CHECKED DATE ISE- _____ ____

EQUIPMENT IDENTIFICATION (Continued) Page 3 of 3

(4) Was the cable subjected to a voltage vithatand test (yea/no/NA)? Yes
(Reference Report 3 ).

Comments: 40 N mandrel bend and 5 minute -_&0V/2j1 (2000 VAC)

hi-pot while immersed in water.

(5) Was the cable subjected to an insulation resistance teat (yea/no/NA)?
Yes (Ref erence Re~ort 1., App. B. f AmD. E. p..4. -Sect 4.2.8 &i 4.2.10 )

Comments:

(6) Was the cable subjected to a mandrel bend and voltage withstand test
(yes/no/NA)? Yes (Reference Rep~ort 3

Comments: 40x mandrel bend and 5 minute - 80V/mil_(2000VAC) hi-Dot

wh ile immersed in water.

(7) Was the cable subjected to a flame test to demonstrate flame retardant
characteristics (yes/no/NA)? Yes (Reference See-Coimments )

Identify flame test standard: IEEE 383-1974. Section 2.5.6.

Comments: Typical IEEE 383-1974 vertical tray flame test on completed

cables and UL44FR-1 vertical flame test on the individual conductors

are shown in TAB E as attachMents to REB 771027 172.

P AGEa-.

TVA 19537 (OE-3-86) 1QP195 .62
TVA 19537 (OE-3-86) EQP195.62



PRINT DATE: 09/21/8a

W AT TS ý N UCL E AR PL AN T
TAe A - rQUIPMENT IDE~NTIFICATION M4ATRIX

BINCER NO. : WBNEO-CABL"061
MANUFACTURER :ROCKBESTOS
PAGE I OF I

UM.IT OCV

1-2RM-090-042a-A
I -a RM-090-0 44C- A
I-aRM-09C-044 2A
1 BRM-090-C 444-A
1-@RM-09O-O44 8-B
1QM-09CC-0440-8
1-QQM-O9C-O 450-B
1-@RM-09O-045 1B
1 - &QM-09 C-045 2- B
1-@RM-09C-O45 3-B
1-eRMO090-04S 5-B

1 Rr,

1R~w

1 R-
1 R W

420-A
440-A
442-A
444-A
44 8-8
449-B
450-a
451-B
452-B
453-8
4 55-8

WiLL
a~sc- 2~~

COAX wTK
COAX WTK
COAX WTK
COAX T
COAX WTK
COAX IWTK
COAX WTK
COAX WTK.
COAX WTK
COAX WTK
COAX T

--- -LQQAIIQU -- --

VA RI CU S
VARIOUS
VAR IOU S
VA RI OU S
VARI OU S
VAR IOU S
VARIOUS
VA P I U US
VA R I 3U S
VAR 'IOU S
VA RI OU S

VAR'IOUS
V AR IOUS
VARIOUS
VARIOUS
VARIOUS
V AR bOUS
VA PIOUS
VAR IOUS
VARIOUS
VAR IOU S
VARIOUS

C
A OPE R

79 K13- 826C 45-O0 A 100 0
79K13-826045-0 A 100 0
79K13-826045-0 A 100 0
79K13-826045-0 A 100 D
7913-826045-0 A 100 0
79K13-826045-0 A 100 0
79 K13-8 26C 45-0 A 100 0
79K13-826C45-C A 100 0
79K13-826045-0 A 100 0
79K13-826045-O A 100 D
79Kl!-826C4S-O A 100 D

MITIGATING

accLQruiL.

LOCA/MCLS
LOCA/HEL8
LOCAINELB
LOCA/HELB
LOCA/ HELB
LOCAIHELS
I OC A IHELB
LOCA/HELB
LOCAIHELB
LOCA/HELB
LOCAIHELB

SAELIX-u~ctZ9

CARRY
CARRY
CARRY
CARRY
CARRY
CARRY
CARRY
CARRY
CA RRY
CARRY
CARRY

VLTG/CURR
VLTG/CURR
VLTG/CURR
VLTGICURR
VLTG/CURR
V LT G/C U R
VLTG/ CUARR
V IT G/CUARR
VLTG/CURR
VLT.G IC UAR
VLTG/CURR

* tINSIOE#, O=OUTSI0E PRIMARY CO!4TAINM-CNT
CONTRACTS PREFIXED WITH "N" INDLCATE UNVERIFIE.D CONTPACT AND CABLE DATA

R_ _ R. . R___
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BINDER NO. WBNEQ-CABL-061 PLANT WEN UNIT(S) 1 SHEETý 1 0F30

BINDER TITL E ROCKESTOS/COAX-XLPE COMPUTED DATE VZ R __R

INS./TVA TYPE COAX CHECKED DATE______

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

-Coaxial Cable

Rock'bestos Co.

Equipment Model No.(s) RSS-6-103-1081

TVA Contract No. 79K13-826045

QUALIFICATION REPORTS
Report #QR-6802

(1) Title/Number/Revision Report on Qualification
Teats for Rockbestos Adverse Service Coaxial,

Twiaxial.andTrixia CaleGeneric Nuclear
Incident for Class IE Service in Nuclear
Generating Stations

(2) Title/Number/Revision

(3) Title/Number/Revision

RIMS W4 860319 001

DATE 3-12-1986

RIMS

DATE

RIMS

DATE

OTHER (ANALYSIS, VENDOR DATA, ETC.)

1, TAB E - 1. Rockbestos letter to TVA regarding questions and Icomments on
the test report and Jacket mater,-A1 n-;va1-,n-, A A.4-. r)O

WBO 860630 001). -&
2. TAB E - 2., TVA's letter to Rockbestos regarding comments on Test Report

QR-6802 dated 6-19-86 WO7 860619 002)
3,- TAB E - 3. Rockbestos-letter to TVA regardiniz the transmittal of the
- Supplemental Qualification Test dated 2-21-86 (B43 860224 012)

4. TAB E - 4., Rockbestos Similarity Analysis of Coaxial Insulation Types
Polymer LO and Polymer LE dated 7-21-86 WO7 860725 001)

5, TAB E --5-. Rockbestos Test Report "Report on Simulated Steam-Line
--Break Tsting of Second Generation Solid Dielectric Coaxial Construc-

tion" dated July 22, 1983 Report OR 2812 (B43 860424 909).
dated July 22. 1983 Report OR 2812 (B43 860424 909).

6. TAB E - 6. Rockbestos letter to TVA regarding contracts vs. insulating
-compoundtye and number dated-3-7-86

7, TAB E - 7. TVA letter to Rockbestos regarding comments on the qiualifi-
Scation test Report QR-6802.

8. TAB E - 8. Rockbestos letter to TVA regarding leakage current dated
8-29-86 (B71 860909 001).

EQP235 .02
1 I -010ul



BINDER NO.WBNEQ--CABLO061 PLANT WEN UNIT(S) j SHEET 2 F3

BINDER TITLE ROCKBESTOS/COAX-XLPE COMPUTED. DATE 9z'~ _

INS./TVA TYPE COAX CHECKED AQ ZDATE_________

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 Qualificati~on.Not Established by Documentati~on

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES_____________

1. Calculation of beta radiation attenuation for cables routed:

through flexible conduits inside containment.

2. The measured values documented in this binder must be evaluated

to ensure acceptable tperformance.

COMMENTS /RECOMMENDATIONS Cables as covered by this-binder are

qualified subiect to the following restrictions: Cables may not be

installed in areas subiect to submergence.-within 2 feet of the

ABGTS or EGTS filter housing, or in any lover compartment areas of

containment with normal radiation doses above 2.0E08 rads.

.) P1 I~UI~ j Cr- OgJ0
%1A la , a,,-I

EQP235 .02



BINDER NO. WNEQ-CABL-O6l PLANT WEN UNITIS) 1 SHEET 3 0F30

BINDER TITLE ROCKBESTOS/COAX-XLPE COMP UTED J 4L DATE R -__R

W ~~~INS./TVA TY PE COAXCHCE •'L DT 1 h______

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 1OCFR5O.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 (1EEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS _____________________

INDICATE O0lHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1974

IEEE 383-1974

NUREG-0588

IPCEA-S-66 -524

IPCEA-'S-1 9-81

ZRe2&-Guide 1.131-1977

10CFR50,49 ADD. B

TVA 19537.(OE-3-86) 
EQP235 .02



BINDER NO.WBNEQ-CBLO061 PLANT WBN UNIT(S) 1 SHEET 4 0F30

BINDER TITLE' ROCKDESTOS/COAX-XLPE COMPUTED.A DATE R__R 4
INS./TVA TYPE COAX 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

JUSTIPICATION/COMMENTS See TAB C. Section A.

EQP23 5.02TVA 19537 (OE-3-86)



BINDER NO. WNEQ-CABL-061 PLANT WBN UNIT(S) 1 SHEET 5 0F30

BINDER TITLE ROCKBESTOS/COAX-XLPE COMPUTED DATE R -_ R

INS./TVA TYPE COAX CHECKED A IZDATE____ 
___

E. EQUIPMENT DESCRIPTION

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

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

Plant Device
Coaxial
Cable
Rockbestos
Co.
RSS-6-103 -

Product Code

Qualif ication
Document

Coaxial
Cable
Rockbest os
Co.

RSS-6-104

Product Code
-H44-0104

Reference

OR-6802

QR-6802

QR-6802
p. 3

QR-6802, p.3,
& Contract No.
79K13-826045

(5) Identify Component-
Unique checksheet
attached:

JUST IFICATIDN/ COMIMENTS

Spplement 2 Comonn-Uniau I hr~Ht

TVA 19537 (OE-3-86) EQP235 .02

CablPa/Anliran



BINDER NO. WBNEQ-CABL-061 PLANT WBN UNIT(S) 1 SHEET 6 0F 3 0

BINDER TITLE ROCKBESTOS/COAX-XLPE COMPUTED DATE RR

INS. /TVA TYPE COAX CHECKED DATE__ ___

F. INSTALLATION INTERFACES

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

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connect or
Seals

Identify Interface
Requ irements5

NA

NA

Aznphenol 82-816-1000 HN
Connector at detector-
cable interf ace

NA
Raychem Kit
NPKX-CCKN-06 -01

Orientation

Physical
Conf iguration

Acceptable?
(Yes/No/NA)

NA

NA

Yes

NA

Yes

NA

NA

If yes,

Reference
Test Report

NA

NA

See Binder No.

NA
See Binder No.

WBNEQ-IRE-001

NA

NA

JUSTIFICATION/COMMENTS Electrical connections and connector seals are

both addressed in the referenced binder above.

TVA 19537 (OE-3-86) EQP23 5.02

Other

V
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BINDER NO. WBNEQ-CABL -061 PLANT WEN UNIT(S) 1 SHEET 7 OF 3 0

BINDER TITLE ROCKBESTOS/COAX-XLPE COMPUTED'A DATE R R

INS./TVA TYPE COAX -CHECKED A Q DATE'LA ___

G. TET EUENCE

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

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

Yes/No/NA

Yes

Yes

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
expo sure

(f) Post-DEE exposure

(g) Final inspection and
disassembly

Yes

Yes

NA

NA

Yes

Yes

Yes

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

Reference
QR-6 802

P. 7
QR-6 802
P. 39

Q R-6 802
P. 7 & 47
QR-6802
P. 8 & 48-50

QR-6802 P. 10,

QR-6 802

P. 11 & 66

Q R-6 802
P. 13

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes
(Reference QR-6802. P. 111 ).

JUSTIFICATION/COMNENTS *Seismic events are natural
which are outside the scope of 10CFR5O.49: however,
tion ofthe LOCA 1"m lation, the cable samoles were

Phenomena
upon comple-

mandrel rebend test nd an in-water hi--got test.- IEEE 383-1974.
oparaitraph,2.4.4 reizards that-the Performance of this test demon-
atrates-that the ca4bles have retained considerable mechanical
durabil-ity-and wou~ld be more-severe even than the application of
two cycles of the eniomnt. The retention of a high degree of
flexibility at the-end of life (plusg accident) demonstratea the

EQP23 5.02

cables ability to-withstand significant mechanical stresses

I VA 19537 (OE-3-86)



BINDER NO.-WBNEQ-CABL-061 PLANT 1WBN UNIT(S) 1 SHEET 8- 0F3 0

BINDER TITLE ROCKBESTOS/COAX-XLPE COMPUTED DATE R__

-IN-S./TVA TYPE COAX -CHECKED DATE

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference QR-6802, P. 7

JUST IFICATION/ COMMENTS _________________

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

Azina Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/process)
stress aging

Yes/No/NA Reference
QR-6 802

Yes P. 7 & 47
QR-6 802

Yes P. 8 & 48-50

NA*
QR-6 802*

Yes P. 26 &27

JUSTIFICATION/COMMENTS *Normal Service Related Stresses - In accor-
dance with-paragraph 1.3.4.1 of IEEE 383-1974. "The cable, as
installed, should be suitable for operation at maximum ambient
temperature, radiation, and atmospheric-conditions and normal
electrical and Physical stresses for its installed life as specified.
Evidence of-this suitability may be based on compliance with
appropriate published industry standards . ' . . " Parageraph 2.3.1 of

that~~~~ =%mI ko~m~t alt-~, knkt~ -- - - - - - -- - - - -. 4u...t "U J-
normal operation may ke demonstrated by Providing certified evidence
that the Provisions of one or more of the following-industry
standards or criteria," Included-in the list that follows the above
quote are standards which Rockbestos uses in the manufacture of
coaxial cables (See Test Report QR-6802).

1. IPCEA S-19-81 Rubber-Insulated Cable
2.* IPCEA S-66-52 4 Cros s-Linked-Poly ethylene-Insul ated Cable.

Based on the above, we conclude that the cables, havine been tested in
accordance-with the appropriate standard, are gualified for normal
duty including vibration commensurate with such service.

(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 QR-6802. P. 8

JUSTIFICATION/COMMENTS See TAB C. Section E.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(Xpszn~n/NlA ? Yalt (Ref erence OR-6802. P. 7

IVA 19537 (OE-3-86) EQP235 .02
TVA 19537 (OE-3-86) EQP235.02



BINDER NO.WBNEQ-CABLO061 PLANT WEN UNIT(S) 1 SHEET 9 OF 30

BINDER TITLE ROCKBESTOS/COAX-XLPE COMPUTED i DATE'?ŽI R -_ R

INS./TVA TYPE COAX -CHECKED i-e&• DATE____ ___

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference QR-6802. Sect. 3 sample conditioning P. 44
considers insulation only).

JUSTIFICATION/COMMENTS Use of IEEE 383-1974 guidelines
-implicitly considers cable insulation/jackets material
susceptible to thermal degradation. See TAB C. Sect. B for
jacket material degradation.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference QR-6802. PP. 44. 45. 46).

JUSTIFICATION/COMMENTS Also see TAB C. Section B.

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference OR-6802. P. 7 & TAB C, Sect. B).

Parameter Plant-Maximum Normal Test Equivalent

Temperature 48.9 0F 100 0C 680C
Time 40 yrs. 120 hrs 40 yrs.-

JUST IF ICA TION /COMMENTS There will be no temperature rise

above ambient. See TAB C. Section B.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference QR-6802, Arrhenius plot).

JUSTIFICATION/COMMENTS See also TAB C. Section B.

Mf 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 OR-6802. p-44 & Rockbestos letter B70 860630 001.
TAB E).

JUSTIFICATION/COMMENTS The above response is applicable to
the cable's jacket degradation evaluation Derformed as part
of the TAB C. Section B analysis.

TVA 19537 (OE-3-86) EQP235 .02



BINDER NO. WNQ-CABL-061 PLANT WBN UNIT(S) 1 SHEET 10 OF 30

BINDER TITLE ROCKBESTOS/COAX-XJJPE COMPUTED 12 iLDATE ql~ R __R

INS./TVA TYPE COAXCHCE A LQ DT _________

HI. AGING (Continued)

(g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? Yes (Reference QR-6802. Arrhenius

1)lot).

JUSTIFICATION/COMMENS Also see TAB C. Section B.

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

JUSTIFICATION/COMMENTS Not required. There is no

additional heat rise associated with operation of this

coaxial cable.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference QR-6802. P. 8 &

APP. 48-50).

JUST IF ICA TION /COMMENTS ___________________

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference QR-6802. P. 8).

JUSTIFICATION/COMMENTS Testing to IEEE-383 presumes that

all organic material degrades with radiation.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference QR-6802. P. 8).

JUSTIFICATION/COMMENTS 
_________________

TVA 19537 (OE-3-86) 
EQP235 .02



BINDER NOWNQCB-6 PLANT WEN UNIT(S) 1 SHEET 11 OF 30

BINDER TITLE ROCKBESTOS/COAX-X1.PE COMPUTED 4 ~d) -DATE R ___ R R

.INS./TVA TYPE COAX CHECKED DATE_______ 
___

AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? -Yes (Reference QR-6802, P,_48-50

Drawing 47-E235-41 RO).,

Plant normal ambient radiation 8
dose (rd) 1.0 x 10 rads-CRamma)--

Test exposure dose (rd) __ 08rd

Test exposure dose rate (rd/hr) O4Mrd~r

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

JUSTIFICATI0N/COMENTS Se loTBC.ScinG

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced dur Ing normal
and abnormal operation addressed in the qualification program
(yes/no/NA)? NA (Reference

JUSTIFICATI0N/COMMNTS
Secments n ABB,_H(Q.

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? NA
(Reference

JUSTIFICATION/COMMETS -See comments in TAB B. _H(2).

TVA 19537 (OE-3-86) 
EQP235 .02

H.

lei



BINDER NO.WBNFXQ-CAL-061 PLANT MB N UNIT(S) 1 SHEET 12-- OF 10A

BINDER TITLE ROCKBESTOS/COAX-XLPE COMPUTED DATE 21, R R

NS./TVA TYPE COAX CHECKED DATE______

R. 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)? 7Yes
(Reference___________

JUSTIFICATION/COMHENTS See comments in TAB B. Section H(2).

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

JUSTIFICATION/CONMENTS See comments in TAB B. Section H(22.

(8) Was the qualified life of the equipment and its basis def
qualification program (yes/no/NA)? Yes
(Reference QR-680O2,Arrhenius Plot and TA-B C. Section B).

mned in the

Qual if ied if e (Document in QMDS) 40 years

JUSTIFICATION/COMMENTS The cable is qualified for 40 yasins ide

f. f%" t f-f . ý nl fln.

TVA 19537 (OE-3-86) EQP235 .02
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BINDER NO. WBNEQ-CABL-061 PLANT WIN UNIT(S) 1 SHEET 13 OF 30

_ _ _ _ _ _ _ _?Z 
DAT R_

BINDER TITLE ROCKBFSTOS/COAX-XLPE COMPUTED Rdo DATRE__

INS.ITVA TYPE COAX CHECKED DATE __ __

H. AGN (Continued)

(9) Were replacement intervals for the equipment or its components defined
in the qualification progran (yes/no/NA)? No
(Reference J

Replacement Intervals (Document in QHDS) None.

JUSTIFICATION/COMMENTS The cable is qualified for 40 years. See

TAB G for recoimmended maintenance and surveillance.

TVA 19537 (OE-3-86) EQP23 5.02
EQP235.02TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-CAIBL-061 PLANT WIN UNIT(S) .1 SHEET 14 OF 30

BINDER TITLE ROCIBEST0S/COAX-XLPE COMPUITED a &.DATE R -R __

INS./TVA TYPE COAX CHECKED DATE ~~L __

I. MATERIALS ANALYSIS

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

Material/ Proverty/Function

Radiation Cross-Linked
(a) Polyethylene (KXL-100)

Radiation Cross-Linked,
Flame Retardant

(b) Polyethlene&IjKXL-200L

Radiation Activation
Threshold Reference Eneray

Insulation 2.74

_______Jacket 1.315

Reference

QR-6802,

See letter
B70 860630 001,
TAB E

JUSTIFICATION/ COMMENTS

01
TVA 19537 (OE-3-86) 

EQP23 5.02

[A
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BINDER NO.WBNEQ-CABL..061 PLANT WBN UNIT(S) 1 SHEET 15 OF 30

BINDER TITLE ROCKBESTOS/COAX-XLPE CMUEDAE R -_ R___

INS./TVA TYPE COAX -CHECKED DATE____ ___

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

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes -(Reference QR-6802. P. 13).

Identify Acceptance Criteria: Cables were to remain energized with

rated votential during steam/chemical spray exposure and pass the

final bend and high potential-withstand tests, with total leakage

current/charging current less than 1 ma. [See letter from Rockbestos.

in TAB E (B71 860909 001)].

(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
perf ormance (yes/no/NA)? Yes (Reference QR-6802. P. 7. 9. 11-13

Identify baseline and functional testing: Insulation resistance

measurements were used for baseline and functional testing. IR

measurements were made Pre- and post-thermal and irradiation aging and

durina LOCA. Cables were also energized during the steam/spray

exposure.

JUST IFICATION/ COMMENTS _______________________

Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (ye~s/no/NA)? Yes
(Reference QR-6802. Section 7

JUST IFICA TION /COMMENTS ___________ __________

TVA 19537 (OE-3-86) EQP23 5.02
TVA 19537 (OE-3-86) EQP235,.02



BINDER NO. WBNEQ-CABL-061 PLANT WB UNIT(S) 1 SHEET 16 OF 30

BINDER TITLE ROCKBESTOS/COAX-XLPE COMPUTED A~.DATE ~ _

,INS./TVA TYPE COAX CHECKED DATE______

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 no~rmal operating
conditions (yes/no/NA)? No (Reference QR-6802, P. 39

JUSTIFICATION/COMNENTS Baseline tests consisted-of insulation

resistance measurement at 500 VDC. The cable is qualified for its

normal service on the basis of its fabrication in accordance with

various national standards (see TAB B, Sheet 8).

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

(a) Parameter Specific Accident Conditions

Voltage See Justification/Comments Below

Load*

Frequency*

Accuracy NA

Other( s)

the equipment

Reference
Contract
79K13-826045

NA

NA

NA

JUSTIFICATION/ COMMENTS The contract did not specify any voltage or

current values. Test voltaee through the accident cycle was 6001VAC

followed by a 2000 VAC hipot test after the mandrel rebend.

*The current load on the coaxial signal cable is in the 10-11 A induced

bly a dc mullivolt signal where the frequency is not an applicable

Parameter.

IVA 1~b~7 (OE-3-86) EQP235 .02

(A
TVA 19537 (OE-3-86) EQP235.02



BINDER NO. WBNEQ-CABL-061 PLANT 1WBN UNIT(S) 1 SHEET 17 OF 30

BINDER TITLE ROCKBESTOS/COAX-X LPE COMPUTED DATE R R

INS./TVA TYPE COAX -CHECKED DATE- - _ _

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

(5)(b) Parameter Demon

Vol tage6

Load

Frequency

Accuracy

Other(sa)

JUSTIFI CATIMN/ COMMENTS

strated Conditions

00NA

NA

NA

Reference
QR-6 802

--Sect. 7

NA

NA

NA

TVA 19537 (OE-3-86) 
EQP23 5.02

00 VAC



BINERNOY~!~•~k~lPLNTW _ UNIT(S) ISHEET 18 OF 30

BI NDER TITLE ROCKBESTOS/COAX-XLPE COMPUTED DATE ~ R__R__

INS. /TVA TYPE COAX CHECKED DATE______

K. REQUIRED OPERATING ENVIRONMENT

Ref erence Environmental Drawing No.

(1) Normal Max

(a) Temperature (OF) 1200F

(b) Pressure (psig) 14.7 psi

(c) Humidity C0%

(d Radiation (rd) l.OE+08

(3) Process Interfaces: NA

a

47E235-42R2

(2) Abnormal Max

Ca) Temperature (OF)

(b) Pressure Cpsig)

(c) Humidity M%

Wd Radiation Crd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Eight hours Per excursion and will occur less than 1%

of the life of the plant,

(5) Accident (worst case for any combination of specified accident

parameter including peak, duration, and profile):

(a) Temperature (OF) 327 0F' Accident type LOCA

Cb) Pressure (psig) 25.6 Psia Accident type LOCA

Cc) Humidity C)100% Accident type LOCA
4.OE+07 Gamma

.*Cd) Radiation (rd) 5.'OE+08 Beta Accident type LOCA

(e) Spray Type ýChemical Accident type LOCA

*See TAB C, Section G.

TVA 19537 (OE-3-86) EQP23 5.02

130 OF

100%

NA
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BINDER NO. W .NEQ-CAL-061 PLANT WBN UNIT(S) 1 SHEET 19 OF 30
~/ j R -_ R _ _

BINDER TITLE KUULI5 LS WS / UAX-XL FE

INS./TVA TYPE COAX

COMPUTED i tiMkZ DATE ~/uA

CHECKED DATE~_

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

Spry cmposition;: 2.000 PPM Boron .19 Molar H-BO . 0.033 Molar Na OH
resultine in a DH of 8.3 at 25 0 C- J J

(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 Manufacturer's std test

to IPCEA-66-524).

(7) Subject to submergence (yes/no/NA)? No
(Reference See K(8) #2 below )

Identify initiation time and duration of submergence: ________

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

Tvpe RIMS No.

1,, Beta Radiation WBNAPS3-036

2. Submergence WBN-05G4-048

B45 860909 001

B45 860602 218

EQP235 .021 V#4 1 V3.3 / tur-15-00)



BINDER NO. WBNEQ-CABL-061 PLANT WBN UNIT(S) 1 SHEET 20 OF 30

BINDER TITLE ROCKBFSTOS/COAX-XLPE COMPUTED _ýW DATE _2~k' _

INS. /TVA TYPE COAX -CHECKED DATE______

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDiTTONS

(1) Comparison of worst-case maximum

ParameteSpecified

Operating Time 100 days

Temperature (OF) 3270F

Pressure (psig) 28.7 Doia

paraneters:

Demonstrated

108 days

122.1 D)Bie

Relative Humidity () 100 100 Steam
See
Comments

*Chemical Spray Below 24 hrs. P. 9
1.4E+08 Gamma8

**Radiation (rd) &--5.OE+08 Beta 2 x 108 P. 50

Submergence NA NA_____

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

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

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

Test.Profile
-ParaeterEnvelopes Specified

(Yes/No/NA) Reference
QR-6 802

Temperature Yes P. 66

Pressure Yes P. 66

Relative Humidity Yes P. 66

Chemical Spray Yes P. 9

Submergence NA NA

JUSTIFICATION/COHMENTS All cables inside containment are routed in
conduit-and are therefore not subiect to direct imDingement of the
chemical spray solution. Because the snrav flowrate and direct
imp~ngnfno~concern. the tested condition demon~trat~~

ta th-cables are conservatively qualified for their installed
environment, See also TAB B. Section K(5)(P).

TVA 19537 (OE-3.86) EQP23 5.02

Reference
Q R-6 802
P. 9 & 66

P. 66

P. 66
P. 66
Saturated

TVA 19537 (OE-3-86) EQP235.02
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demonstrates
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BI NDER NO.WBNEQ-CAL-061 PLANT WBN UNIT(S) 1 SHEET 21 OF 30

BINDER TITLE ROCKBETOS/C0AX-XLPE COPUE DAE-I4 R

INS./TVA TYPE COAX 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
Suiz iested Mar-gins Per IEEE-323(74) Ap~plied Yes/No/NA

Temperature: +15 degrees F 15F Yes

Pressure: +10% but no more than 10 psig > 1 jgp Yes
See TAB C

Radiation: +10% of accident dose > 10%* Section G
See TAB C

Time: +10% (or 1 hour + operating time None Section B
per NUREA-0588)

Voltage: +10% of rated value >10% > 10%

Frequency: t5% of rated value NA NA

Environmental Transient: the initial
transient and the peak temperature Two
applied twice Transients Yes

Vibration: +10% added to acceleration NA NA

JUSTIFICATION/COMMENTS *Pending resolution of open item on

Beta Radiation.

I VM I~D3I IU~-J-5OJ EQP235 .02
IVA 195-37 iuE-3-86) EQP235.02



BINDER NO. WBNEQ-CABL-061 PLANT NBN UNIT(S) 1 SHEET 22 OF 30

BINDER TITLE ROCKBEST0S/COAX-XLPE COMPUTED DATE R__ 4_

INS./TVA TYPE COAX CHECKED DATE _ _ _ _

M. OPERABILITY TEST RESULTS

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

JUSTIFICATION/COMMENTS Safety function of cable is to maintain

electrical inteitrity and load throughout ---testing. See TAB C.

Section D.

(2) Did the equipment perform its intended function during
design basis accident exposure (yes/no/NA)? Yes
(Reference QR-6802, PP. 13 & 22

the simulated

JUSTIFICATION/COMMENTS See Performance writeup, TAB C.-Section D.

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference OR-6802, PP. 13 & 22

JUSTIFICATION/COMMENTS See Performance writeup. TAB C. Section D.,

(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-6802. P. 22

JUSTIFICATION/COMMENTS See also TAB C. Section B.

IVA 1~3b~1 (UE-3-86) EQP23 5.02
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BINDER NO. WBNEQ-CABL-061 PLANT IWBN UNIT(S) 1 SHEET 23 OF 30

BINDER TITLE ROCKBESTOS/COAX-XLPE COMPUTED ~ DATE R -R

INS.JTVA TYPE COAX -CHECKED DATE_________

,M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? 'Ye
(Reference QR-6802. PP.-15-20

JUSTIFICATION/COHHENTS We have reviewed test anomalies and

concur that there is no sianificant impact on cables-installed

at the plant,

TVA 19537 (OE-3-86)
EQP23 5.02



BINDER NO. WBNEQ-CABL-061 PLANT WBN UNIT(S) 1 SHEET 24 OF 30

BINDER TITLE ROCKBESTOSICOAX-XLPE COMPUTED DATER -

INS. /TVA TYPE COAX CHECKED DATE_________

N. MAINTENANCE AND SURVEILLA.NCE

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~L (Enter all requirements in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS There were no surveillance or maintenance

reguirements identified from the review and evaluation of vendor and

test documentation: however. TVA does have a maintenance and surveillance

Proiram at the plant. See TAB G.

TVA 19537 (OE-3-86) EQP23 5 .0 2



BINDER NO. WBNEQ-CABL-061 PLANT WBN UNIT(S) 1 SHEET 25 OF 30
R -- RBINDER TITLE ROCKBFSTOS/COAX-XIPE COMPUTED DATE "I R

INS./TVA TYPE COAX 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 just if ied?

(3) Choice of qualification methodology adequately
just if ied?

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

(a) Were equipment performance requirements
identif ied?

(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 paraneters 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 preagi ng in test/analysis justified?

(d) Materials susceptible to thermal/radiation
aging identif ied?

TVA 19537 IOE-3-86) 
EQP23 5.02

Yes/ No/A

Yes

NA

Yes

NA

NA

NA

NA

Yes

Yes

NA

Yes

NA

Yes



BINDER NO. -WBNEQ-CABL-06I PLANT WBN UNIT(S) 1. SHEET 26 OF 30

BINDER TITLE ROCKBESTOS/COAX-XLPE. COMPUTED- # DATE % Rl E
INS./TVA TYPE COAX CHECKED AfZ DATE____ ___

0. SUMMARY OF REVIEW (Continued)

(

C

(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

Md Required profile enveloped adequately

(a) Steam exposure adequate

(9) C riteria 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
satisf ied?

C

C

IVA 19537 (QE 3-86) EQP23 5.02

C

Yes!/No!/N

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes-

Yes

Yes

Yes

Yes

TVA 19537 (OE-3-86) EQP235.02



BINDER NO. WBNEQ-CABL-061 PLANT WBN UNIT(S) 1 SHEET 27 OF 30

BINDER TITLE ROCKBFSTOS/COAX-XI 1PE COMPUTED -A -DATE R__R

INS./TVA TYPE COAX -CHECKED DATE ___ ______

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

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

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

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

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)
satisf ied?

(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
identif ied?

P. DISCUSSION

¶%, A 4 ne ,-, ,nr - nfl, I VM I~3I ~U~-J-OOJ

Yes/No/N

Yes

Yes

Yes

Yes

NA
See TAB C
Section B

Yes

NA

Yes

Yes

Yes

EQP23 5.02
VM luual Jur-.3-001



BINDER NO.WBNEQ- ABL-061 PLANT WEN UNIT(S) 1 SHEET 28 OF 30

BINDER TITLE ROCKBESTOS/COAX-XLPE COPUE DAE- R E
INS./TV .A TYPE COAX C HECKTED 4 1 DATE_ _ _ _ _ _

SUPPLEMENT 2
COMPONENT-UN IQUE CHECKLIST

CABLES/SPLICES

Page 1 of 3

EQUIPMENT IDENTIFICATION

(1) Are the cables (splices) identified in the qualification program
identical to the plant cables (splices) which require qualification
(yes/no/NA)? No (See TAB C, Section A).

Acceptable
Plant Report Yes/No/NA

(A) Conductor

Insulation material

Size

Stranding

Coating

Insulation
Thickness

Number of
conductors

Arrangement of

conductors

Wb Shielding

(c) Insulation jacket

Material

Thickness

(d) Outer jacket

Mat erial

Thickness

XLPE
22
AWG

Tin
Coated
Copper

XLPE
22
AWG

Tin
Coated
Copper

±QA.~. .049".. Yes

1 ..... L. Yes

NA NA NA

TC TC

NA NA NA

NA NA NA

KXL-

200Z

KXL-
Yes

'.'035"Yes

TVA 19537 (OE-3-861 
EQP235 .02

It em

Yes

Yes

Yes

Yes

Report
Section

Q R-6 80 2
-P.L

QR-6 80 2
P. 3

QR-6 80 2
P. 3

QR-6 802
-P. 3

QR-6 802
P. 3

QR-6 802
P. 3

NA
QR-6 80 2

P. 3

NA

NA

QR-6 80 2
P. 3

QR-6 80 2
P. 3_

Yes

EQP235.02TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-CABL.O61 PLANT WBN UNIT(S) 1 SHEET 29 OF 30

BINDER TITLE ROCKBFSTOS/COAX-XLPE COMPUTED I•• DATE ?{ R -R __

INS./TVA TYPE COAX CHECKED L~(1DATE______

EQUIPMENT IDENTIFICATION (Continued)

Item Plant

Ce) Rated voltage*

Mf Rated current NA

(g) Operating temperature
rating

Normal A8.9 0C

Emergency NA

Short circuit NA

(h) Insulation
resistance NA

Mi Splice

Material NA

Thickness NA

Identification NA

Comments: *The operatinit voltake

001 for the coaxial sivnal cable

Report
600
VAC

NA

NA*

NA

-A6-
lxlO
Mohm
-1000'

Acceptable
Yes/No/NA

Yes

NA

Yes

NA

NA

Yes

'age 2 of 3

Report
Section

QR-6802

NA

QR-6 802
P. 44

NA

NA

QR-6 802
P. 83

NA NA NA

NA NA NA

NA NA NA

is specified in Binder WBNEQ-IRE-

and is in the millivolt ranee.

(2) Does the qualification program adequately address temperature and moisture
resistance (yes/no/NA)? Yes (Reference IEEE 383-1974 &

QR-6802, PP. 39 & 59).

Comments:

(3) Was the cable energized during test (yes/no/NA)? Yes
CReference QR-6802. Section 6 & 7),

Comments:

TVA 19537 (OE-3-86) EQP23 5.02

O

TVA 19537 (OE-3-86) EQP235.02



BINDER NO. WBNEQ-CABL-061 PLANT WEN UNIT(S) 1SHEET 30 OF 30

BINDER TITLE ROCKBFSTOS/COAX-XLPE COMPUTED Y~~.DATE R R___

INS./TVA TYPE COAX -CHECKED DATE_________

EQUIPMENT IDENTIFICATION (Continued) Page 3 of 3

(4) Was the cable subjected to a voltage withstand test
(yes/no/NA)? Yes (Reference QR-6802, P. 59

Comments: Withstand voltage vas 80 volts per mul for 1 minute.

(5) Was the cable subjected to an insulation resistance test

(yes/no/NA)? Yes (Ref erence OR-6802, P. 59

Comments:

(6) Was the cable subjected to a mandrel bend and voltage withstand test
(yes/no/NA)? Yes (Ref erence QR-6802. P. 8

Comments:

(7) Was the cable subjected to a flame test to d emonstrate flame retardant
characteristics (yes/no/NA)? Yes (Reference QR-6802. P. 14

Identify flame test standard: IEEE 383-1974

Comments:

TVA 19537 (OE-3-86) 
EQP23 5.02

[A

EQP23 5.02TVA 19537 (OE-3-86)



PRINT DATE: 09/21/86

W AT TS 3 AR NU C LE AR PL A NT
TAB A - EQUIPMENT IDENTIFICATICN MATRIX

BINDER NO. :WBNEQ-CABL-063
MANUFACTURER : OKONITE
PAGE I OF 1

UNIT DEV

1-RPL-031-4520-A
1-aPL-21 5-4982A-3
1-@PL-21 5-4935-a
13@PL-21 5-4936-8
2-@aP1-031-4520C- A
2-@PL-21 5-497 5-A
2-alPL-21 5-4976-A
2-alPL-21 5-49758-A
2-@PL-21 5-497 9-A
2-@PL-21 5-4982-B
2-@PL-2¶ 5-4983-3

MODEL

IPL 45 20- A
1 PL4982-B
1IP14985-B
1 PL4986-8
2PL4520-A
2PL4975- A
2PL497 6-A
2PL4979-A
2PL49 79-A
2PL498 2-B
2PL4983-B

VARI OUS
VARIOUS
VA RIOU S
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VAR IOUS
VARIOUS
VARIOUS

VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS

C
A OPE R

N78K5-82443-1 AI 100C_

NSK5-821.443-1 A 100 0
7eK5-821.443-1 A 100 D
7SK5-824443-1 A 100 0
78K5-824443-1 A 100 0
78K5-824443-1. A 100 0
7SK5-824443-1. A 100 0
N7SK5-824443-1 A 100 D,
N78K5-824443-1 A 100 0
N78K5-8244'.3-1 A 100 0
78K5-824443-1 A 100 0

MITIGATING

LOClA/HEL

LOCAfHELB
LOCCAl HELB
LOCA/HELB
LOCA/HELB
LOCA/HELB
LOCA/HELB
LOCA/HELB
LOCA/HELB
LOCA/HELB
LOCA/HELB

SAMIX-EUMIQU

CARRY
CARRY
CARRY
CA RRY
CARRY
CARRY
CARRY
CARRY
CARRY
CARRY
CA RRY

VLTG/CURR
VLTGfCURR
VLTGfCURR
VLTG/CURR
VLTG/CURR
VLTG/CURR
VLTG/CURR
VLTG/CURR
VLTG/CURR
VLTG/CURR
VLTG/CURR

*I=INSICE, O=OUTSIOE PRIMARY CONTAINMENT
**CONTRACTS PREFIXED WITH "N" INDICATE UNVERIFIED CONTRACT ANO CABLE DATA

R- - R. . R_ _

------ L"aIM -------

CQl.LfiL- -WEY- !BE

P R EPA RE RIDA T

CH.ECK ED /.DATE-__



PRINT DATE: 09/21/86

W A TTS B AR NU C LE AR PL A NT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. :WBNEQ-CABL-063
MANUFACTURER :OKONITE
PAGE 1 OF 1

UNIT DEV

1 - @PL-070-4 73 3- A
1-@PL- 07 0-4 734-
1-3PL-21 5-49826-3
2-TPL-031 -44403-5
2-O-7C43-
2-a 0 L-070-4734-
2-@P L-21 5 -4 985-a
2-4PL-21 S-4985-5

1 PL4733-A
1PL4734-A
1 PL49!2-6
2PL4440-8
2PL4733-B
2PL4734- B
2DL4985-8
2PL49!6-B

MODEL

WON-i
WON-i
N 00-1
WOO-i
WON-i
WON-i1
WOO-i
WOO-i

VA RIO US
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS

VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS
VARIOUS

79K5-325342-1
79K5 582 5342-1

N79K5-825342-1
N79K 5-8 25342-1

79K 5-8 2534 2-1
79 K5- 825342-1

N79 K5-8 25 342-1
N79KS-825342-1

C
A OPER MITIGATING

A ll 10 0 LcA/luB

A 100 0 LOCA/HEIB
A 100 0 LOCA/HELB
'A 100 D LOCA/HEL8
.A 100 0 LOCA/HELB
A 100 0 LOCAIHELS
.A 100 0 LOCA/HELB
A 100 0 LOCA/HELB

5ZlE~IlEU~r6IQt

CARR Y
CARRY
CARRY
CARRY
CARPY
CARRY
CARRY
CARR Y

V LT GICUR R
V LT G/C UR R
VLTG/CURR
VLTG/CURR
VLTG/CURR
VLTG/CURR,
V LT G/CU RR
V LT G/CUR R

*I=INSICE, C=OUTSIDE PRIMA&RY CONTAINMENT
S*ONTqACTS OREFIXED WITH "N" INDICATE UNVERIFIED CONTRACT AND CABLE DATA

R. . R- - R. .

.21.PREPARiRfDATE ... --------

7/
;HECKEDICAT.E ---



BINDER NO. WBNEQ-GABL-06 3 PLANT_______ UNIT(S) I SHEET 1 . F32

BINDER TITLE ONT/LWVTAE COMPUTED L~M~DATE R__R__

POWER & CONTROL-EPR INS/TVA CHECKED DATE ___ __ __

TYPE Pli

A.* DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

600V Power and Control Cables

The Okonite Company

TVA Type P13

TVA Contract Nos. 78K.5-824443-01&

79K5-825342-01

QUALIFICATION REPORTS

(1) Title/Number/Revision Nuclear Environmental
Qualification Report for Okonite Insulated
Cables. Report No.-NQRN-lA. Revision 3

(2) Title/Number/Revision Not used: for future

OTHIER

(3)

RIMS B71 860806 001

DATE Feb. 16. 1984

RIMS _ _ _ _

DATE _______ _

(ANALYSIS, VENDOR DATA, ETC.)

The Okonite Company letters dated January 4. 1985 and February 20.

1985 (RIMS EEB 850117 010 and ERD 850222 011 respectively)

inicUa8LiUK aplicable qJuGJLaA.' catA~ on reots

supplied under Contract # 78Y,5-824443-01 and 79Y,5-825342-01 (TAB E).

(4) The Okonite Company letter dated January 21. 1986

(RIMSB70 860127 004) indicating the test anomalies in Report

NQRN-lA applicable to the subject cables (TAB E).

(5) TVA Calculation WAC-178 titled "Material Aging Calculation Report

- Transmittal". dated Augzust 21. 1986 (TAB C).

(6). Analysis and calculations for Qualification of cables of Binder

WBNEQ-CABL-063 (TAB C). PAGE-LLJW

Note: The above references are referred to throughout TAB B by their
reference numbers, for example, Reference 3.

TVA 19537 (OE-3-86)
EOP224.21

19R5 (RIMS EEB 850117 010 and EEB 85 0222 Oll resRectively)



BIND ER NO. WBNEQ-CABL-063 PLANT WBN -UNIT(S) I SHEET 2 OF 32~

BINDER TITLE OKONITE/LOW VOLTAGE COMPUTED AA-DATE 9 2J. R'-A

POWER & CONITROL-EPR INS/TVA CHECKED I~2TDATE____ ___

TYP E PXJl

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) Resolution of existing

discrepancies between design and installation recordsfor cables..

t-hnt ar~ identified by an "N" orefixed contract nu~er in TAB A.

(2) Qualification confirmation for cables with ID Mos. 2PIA985-B

and 2PL4986-B in view of their routing after beinpg repulled.

(3) Replace 1PL4982-B (825342-1) and 2PL4440-B per ECN 6625.

COMMENTS/RECOHHENDATIONS The subject cable is qualified for low

voltage power and control circuits and for service conditions

outside the containment. It has a qualified life of 40 years at

90*C conductor temperature and 100 days post-accident operating

time. The detailed service conditions are listed in Section K of

this tab.

TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-CABL-063 PLANT_______ UNIT(S) 1SHEET 3_ OF 32

OKONITE/LOW VOLTAGE CMUE AE___ _____

POWER & CONTROL-EPR IJS/TVA _ CHECKED ____ DATE____

C. QUALIFICATION CRITERIA

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

____Components are Qualified to the Criteria of 10CFR50O.49
and/or NUREG-0588 Category I (IEEE32-3-1974)

X_ Comnponents are Qualified to the Criteria of NUREC-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
013 (IEEE323-l97l) (DOR Guidelines Applicable to only BFN)

JUST IFICATIDN/COIOEFTS The subject cables were ordered under

Contract numbers 78K5-824443-ý01. dated September 7. 1978. and

79K5-825342-01. dated July 27, 1979. These contract dates are

before the cut-off date of May 23. 1980. for equipment to be qualfied

by NUREC-0588 Cateitory I.

INDICATE OTHER REGULATORY DOCUMNTS AND/OR INDUSTRY STANDARDS MET

IEEE: 383-1974

IEEE: 323-1974

PAGE -

TVA 19537 (OE-3-86)
EQP2 24.21



BINDER No. WBNEQCAL-063PLANT _______ UNIT(S) 1SHEET A- O:7F 32

BIDE ITE OKONITE/LOW VOLTAGE CM TE qg6 R .. R

POWER & CONTROL-EPR INSITVA CHECKED _ ___DATE ___

TYPE PXJ

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/CO.MMENTS A 1/c. #12 AWG test sample with EPR

insulation (brand name Okonite insulation) was tested for cQualifi-

cation (Reference 1, Section 1.4.1.1. Constructions A. and Reference 4.

(Section I(M). It is considered a representative sample for d
qiualifying low voltage, single conductor pover and multiconductor

control cables which have identical insulation material as that of

the test sample (Reference 3: also see D in Section P). This is in

compliance with IEEE 383-1974. Table 1 and therefore acceptable.

The subject cables being qualified are 1/c-400 MCM and-1/c-300 MCM

(mark numbers WDO and-WDN-1 respectively) with Okonite insulation

and Okolon (hypalon)-jacket materials (the insulation and jacket

materials are identified in the certified test reports found with

contract documents but not enclosed in-this binder).

PAGE 4L

WA 
IAPT~A 91

TVA rn" IA -?l



BINDER NO. WBNEO-CABL-063 PLANT HEN -UNIT(S) I_____ SHEET .. rt OF 32_-

BIDRTTEOKONITE/LOW VOLTAGE COMPUTED DATE _ _ _

E. EQUIPMENT DESCRIPTION

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

Qualification
Plant Device Document Reference.

(1) Equipment Type 600V Cable 600V Cable 1 1P

(2) Manufacturer Okonite Okonite 1. p1

(3) Model Number(s) (3)_VATpe____ (2 Not stated NA

(4) Serial Number(s) NA _ NA_____

(5) Identify Component- -See Supplement 2
Unique checksheet
attached:__________________ ____

JUSTIFICATION/ COMMENTS ()The subject cables are of sizes different

than the test specimens, however the insulation material used in

their manufacturing is chemically identical. See Supplement 2.

page 30 for comparison between the supplied and the tested cables,

and justification/comment in Section D.

(2) Test cables are-not assigned with any specific model numbers by the

manufacturer.

()TVA TPe PXJ cable is a single conductor cable with flame retardant

ethylene propylene rubber insulation and chlorosulfonated polyethylene

or chlorinated-polyethylene-jacket materials.

PAGF _

TVA



BINDER NO. WBNEQ-CABL--063 PLANT_______ UNIT(S) SHEET 6 OF: 32

BINDER TITLE OKONITE/LOW VOLTAGE COMPUTED &M DATE R IV-

POWER & CONTROL-EPR INS/TVA CHECKED INA___ DATE ___ __ _

TpE EL

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the tet report
and/or evaluation and reference the source. Is the interf ace a
requirement for our application (Yes/No)? (Note below.)
enter requirement in QMIDS, if No, provide justification.

If yes,

Interface

Mounting Bolts

External
Process
Connect ions

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Identify Interface

NA

NA

Plant
Requirement?

(Yes/No) -
Ref er enc e
Test Report

NA

NA

NA

NA

Other

JIJSTIFICATIDN/ COMMENTS

cable qualification.

The cable interfaces are not considered for

PAGELLý'

I
TVA 19537 (OE-3-86) L¶



BINDER NO. WBNEQ-CABL-063 PLANT________ UNIT(S) 1_____ SHEET 7 OF 32
BINDE TITL R -_ R

BNE IF OKON4ITE/LOW VOLTAGE COMPUTED DATE____ ___

POWER & CONTRCL-KPR INS/TVA CHECKED A'AW DATE_________
TYPE PUj

Gi TEST SEQUENCE

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

Yes/No/NA -Reference

(a) Equipment inspected for damage Yes 1. Sect 1.4.1.5

(b) Baseline performance Yes 1. Sect 194.1,5
measurements taken

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

Yes

Yes

NA

NA

Ce) Design basis event (DBE)
exposure Yes

(f) Post-DDE exposure Yes

(g) Final inspection and
disassembly Yes

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

1. Sect 1 4.1 .5

1. Sect 1.4.1.5

See p 14

See R 14

1. Sect 1.4.1.5

1. Sect. 1.4.1.5

1. Sect 1A4.1.5

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documlented (yes/no/NA)? Yes
(Reference 1. Appendix 5

JUSTIFICATION/COMMENTS The reference 1, Appendix 5 lists only

the test equipment used during qualification testing. Per Okonite.

the test equipment calibrations are certified on ayearly basis and

it is done to a tolerance and accuracy reauirement set forth bv

Okonite. The complete data is available at Okonite for audit.

PAGE 4- -
TVA 19537 (OE-3-861

E0P224.21



BINDER NO._WBNEQ-CkBL-O63PLANT WIN UNIT(S) 1SHEET 8 OF 32

BINDER TITLE OKONITE/LOW VOLTAGE COMPUTED .. DATE ~ RR__

POWER & CONTROL-EPR JJSITVA CHECKED #-Z&_ DATE _ _ _ _ _ _

R. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Ye (Reference 1. Section-1.4.1.3

JUST IFICATION/ COMNENTS

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

Aging Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

operational (electrical/mechanical/process)
stress aging

Yes/ No/N

Yes-

Yes

NA_

NA

Reference

1. Sect 1.4.1.3

1. Sect 1.4.1.3
See Commient
on p 14
See Comment
on P 14

JUST IFICATION/ COMMENTS

(3) Were all known synergistic effects which are believed to have a

signif icant effect on equipment performance considered in the aging

program (yes/no/NA)? No (Ref er enc e _________

JUSTIFICATION/ COMMENTS .Cable being qualified to NUREG-0588

Category II (see Just if icat ion/ Comment in Section C).-

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference 1. Sect 1.4,1.3

JUSTIFICATION/ COMMENTS

PAGERL-L

TXIA IQ9;'47 10F-34M -- p ý1



BINDER NO._WBNEQ-CA-BL-0 6 3 PLANT WIN UNIT(S) 1 SHEET 9 OF 32

BINDER TITLE: OXONITE/LOW VOLTAGE COMPUTED AA, DATE cq. q *-_______

POWER & CONT Q.-EPR INS/TVA. CHECKED A••rt DATE _____ _____

TYPE FXJ____

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification prograz (yes/no/NA)? Yes
(Reference: -1. Section 1.4.1.1. Construction A,)

JUST IFICATION/COMINTS The cable insulation material is

considered susceptible to thermal degradation which may

affect the cable performance. The cable tested was with

ethylene propylene rubber (brand name Okonite) insulation.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/Nk)? Yes (Reference 1., Appendix 2, p 3 )

JUST IFICATION/CONMNTS The cable insulation was thermally

aged for a time to 402 retention of elongation property.

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference 1. Sect 1.4.1.3 )

Parameter Plant Maximum Normal Test Equivalent

Temperature 400C (1040F) 1500C 900C

Time 40 years 504 hrs 40 years

JUST IF ICAT ION/ CONNKNTS See Reference 6. Paragraph 1.2.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference 1. Appendix 2 , p 3 ).

JUST IF ICA TIDN /COMVENTS See Reference 6. Paraitraph 1.2.

Mf If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? NA
( Ref er enc e________________ ____

JUST IFICATION/COKETS Resress ion time methodology was

emp loyed.

PAGEL

TVA 19537 (OIE-3-86)
E0P224.21



BIDRN.WIUQ-CA3L-O63PLANT WIN UNIT(S) 1 SHEET 10~ OF 32
R R__

BINDER TITLE OKONITi/LOW VOLTAGE' COMPUTED - .. DATE ______ __

POWEkR. & CONTRCL-EPR INS/TVA CHECKED ____DATE______

TYPE PXJ

H. AGING (Continued)

(g) if a regression line vas used for determining accelerated aging
paraeters, are test points or failure modes identifiLed on the

line (yes/no/NA)? Yes (Reference 1. Appendix 2. p 6 )

JUSTIFICATIOD/CONNETS The accelerated aizing parameters
determined for developinit the regression line for the
insulation material-were based on 40% retention of insulation
elongation property.

(h) Was the equipment operated during the thermal aging

(yes/no/NA)? No (Reference ____________

JUSTIPICATI0N/COMMNTS The qualified life for the cable is

calculated-considerina the expected conductor temperature at

its rated current or at operating load current. Therefore.

energization of the test sample during accelerated thermal

( aging is not required.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification

program (yes/no/NA)? Yes (Reference 1. Sect 1.4.1.3) -

JIJSTIFICATION/ COMMETS __________________

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference 1. Sect 1.4.1.1. "Construction A"

JUST IPICATIMN /COMMMETS Test program was b~ased on IEEE:
383-1974-which implicitly considers insulation material
as susceptible to radiation.

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

qualification program (yes/no/NA)? -No

(Reference________________________

JUJST IFICA TION/ COMNEFITS The test specimen was tested for

electrical characteristics before and-after the irradiation

test. (Reference 1. Sect 1.4.1.5). This is considered as an

acceptable basis for ascertaining the retention of cable

insulation property on radiation aging.

PAF



BINDER NO._WBNH-CAL-6 3 PLANT_______ UNIT(S) 1SHEET 11_ OF 32
R __R

BINDER TITLE OKOWITE/LOW VOLTAGE COMPUTED A.. DATE q-q-26 ____ ___

POWER & COINTROL-ER INS/TVA CHECKED -AWQff DATE_________
TYPE PXJ

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? Yes (Ref er enc e 1., Append ix 3-

"Construction A"

Plant normal ambient radiation6
dose (rd) .19 x 106

Test exposure dose (rd) 1200 x 10 6

Test exposure dose rate (rd/hr) 0.67 - 0.75 x106

Test exposure source type

(e.g., Co-60 gamma) Co - 60 R aa

JUSTIFICATION/COMMENTS The worst case 40 Years plant normal

maximum ambient dose for the subject cables is postulated in the

spent resin storage tank valve gallery' A16 at elevation 692'

(Reference 6. Paragraph 2.1).

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during normal
and abnormal operation addressed in the qualif ication program
(yes/no/NA)? NA (Reference ___________

JUIST IFICA TION/ COMMUNTS See p 14

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? NA
(Ref erence________________________

JUST IF ICA TION/ COMMENTS See p 14

PAGE /
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BINDER NO.___________06 PLANT_______ UNIT(S) 1 SHEET 1! OF 32

BINDER TITLE OKONITE/LOW VOLTAGE ROPUE DAE- R 4
POWER & CONTRCL-KPR IFS/TVA
TYPE PFLJ

CHECKED _____ DATE ___ ______

R. 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
(Ref er enc e________________________

JUSTIFICATION/COMMENTS See p 14

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? NA (Reference____________

JUST IFICATION/COMMENTS See p 14

(8) Was the qualified life of the equipment and its basis defined in the
qualification progras (yes/no/NA)? Yes
(Reference

Qualified life (Document in QMDS) 40 years at 90% conductor

temperature.

JUSTIFICATION/ COMMIENTS See Reference 6. Paragraph 1.2.

PAGE B1;

TVA 19537 IOE-3-86)



BINDER NO. WBNEQ-C&BL-063PLANT WBN UNIT(S) 1 SHEET 13 OF 32

BINDER TITLE OXONITE/LOW VOLTAGE COMPUTED A. DATE ___ ______

POWER & CONTRCL-EPR INS/TVA CHECKED &,L DATE______
TYPE PXJ

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components defined
in the qualification progran (yes/no/NA)? NA
(Reference _______________________ ____

Replacement Intervals (Document i~n QMDS)

JUSTIFICATION/ COMMENTS The subject cables are qualified for the

design life of the plant and therefore no replacement interval is

established or recommended.

PAGE 4q-3
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BINDER NO. WEN3Q-CA28L-0O63 PLANT WIN UNITIS) 1 SHEET 14 O 32

BINDER TITLE ONT/LW OTAE COMPUTED DATEw

POWER & CONTROL-EPR INS/TVA CHECKED DATE__________
iTxr1S IXJ

GENERIC COMMEN FOR VIBRATION. WEA.R AND OPERATIONAL STRESS AGING
IN SECTIONS G(1)(c). G(l)(d). H(2). R(6) and H(7

Normal Service Related Stres ses- In accordance with paragraph 1 .3 .4.1 of
IEEE 383-1974, "The. cable, as installed, should be suitable for operation
at maximum ambient temperature, radiation, and atmospheric conditions and
normal electrical and physical stresses for its installed life as
specified. Evidence of this suitability may be based on compliance with
appropriate published industry standards..." Paragraph 2.3.1 of that same
document further states, "Evidence of qualification for normal operation
may be demonstrated by providing certified evidence that the cable has been
manufactured and tested and passed in accordance with the provisions of one
or more of the following industry standards or criteria." Included in the
list that follows the above quote is the standard to which TVA purchased
the cables addressed in this binder: IPCEA S-68-516, Interim Standards for
Ethylene-Propylene-Rubber- Insulated Wire and Cable. Number 1, Cables

Rated O-35000V. Number 2, Cables Rated 2000V, Integral Insulation and
Jacket.

( As part of the contract specifications, TVA includes this standard as
a requirement for manufacturing and testing the cable supplied. Based
on 'the above, it is concluded that the cables are qualified for normal
duty vibration, wear and operatiomal stresses.

GENERIC COMMENT FOR SEISMIC SECTION G(1)(d)

Seismic events are natural phenomnena which are not considered in 10CFR5O.49.
Specif ic seismic testing on the cables was not perf ormed; however, upon
completion of the LOCA simulation, the cable samples were subjected to a mandrel
rebend test and an in-water hipot tet. IEEE 383-1974, Paragraph 2.4.4, regards

that the performance of this test demonstrates that the cables have retained
considerable mechanical durability and wxild be more severe even than the
application of two cycles of the environmnent. The retention of a high degree of
flexibility at the end of life (plus an accident) demonstrates the cables
ability to withstand significant mechanical stresses.

K PAGE' Ali
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BINDER NO. WBEKQ-CA.BL-063 PLANT________ UNIT(S) 1 SHEET 15 OF 32

OKONTE/LW VMAGER -_ R
BINDER TITLE OOT/L7iOLAE COMPUTED DATEI -810 ___ ___

POWER & CONTR(1.-EPR INS/TVA CHECKED DATE____ ___

TYPE PUJ

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/Func tion Threshold Reference -Energy Reference

(a) Ethylene Propylene Rubber NA NA 1.07L 50,. Para 1.1
(brand name Okonite
insulation)

(c)

(d)

JUSTIFICATION/ COMMETS

PAGE 4 -S
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BINDER NO. WBNEQ-CABL-063PLANT WBN UNIT(S) 1SHEET 16 OF 3ý2

BINDER TITLE OKNT/~VLAE COMPUTED DATE -5- -R __

POWER & CONTR(L-EPR INSITVA
TYPE FXJ

CHECKED DATE q - _DATE

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE

SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Doe s the report/analysis identify the limiting

values of performance characteristics vhich would constitute failure if

not met (yes/no/NA)? Yes (Reference 1. Sect 1.4.1.4 and 1.4.2.4)

Identify Acceptance Criteria: No specific limiting values of

performance characteristics were identified. The test sample was

monitored to maintain 600V. 18A load during~ LOCA testing and was

required to withstand bend test and high-pot test post-LOCA testing.

(2) Performance Characteristics: Does the report/analysis provide the

performance characteristics for the equipment which should be verified

before, after, and periodically during the test to judge equipment4
performance (yes/no/NA)? Yes (Reference 1. Sect 1.4.1.4 &

1.4.1.5 (a), (e) & (J), throuith (o)

Identify baseline and functional testing: As a baseline and

functional testing the test sample was tested-for capacitance, %PF

IR values.

JUSTIFICATION/ COMMETS See J(l) above for cable performance

characteristics tested during LOCA and post-LOCA.

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

(Reference 1 * Sect 1.4.2.4 "Construction A'

JUSTIFICATION/COMMENTS The test sample was connected-to 600VAC.

18 amp load all tbrouizhout the LOCA testing.0

PAGFA/
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BINDER NO.___________06 PLANT_______ UNIT(S) 1 SHEET 17 OF 3

BIDRTTEOKOKITE/LOW VOLTAGE COMPUTED DATE____ ___

POWER & CONTR(L-EPR INS/TVA _ CHECKED j kIDATE ___ ______

TYPE PXU

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

(4) Do the applied loads during baseline testing reflect normal operating
conditions (yes/no/NA)? Yes (Reference 1. Section 1.4.1.6).

JUST IFICA TION/ COO4NTS______________________

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

(a) Parameter Specific Accident Conditions

Voltage 480V

Load 45A

Frequency NA

the equipment

Reference

See Comment 1

See Conment 2

Accuracy

Other(s5)

JUST IFICA TION/ COMMENTS

and control circuits.

~1The subiect cables are for low voltage Dower

At Watts Bar, a nominal system low-voltaee is

480VAC or less (A.C. or D.C. in case of the control circuits) with a

600V grade insulation.

(2 sa worst case 1/c, #12 AWG EPR cable is considered to be loaded to its

rated ainpacity of 45A in free air based on amhient air temnerature of

40*C and conductor temperature of 90*C. The above cable ampacitv is

per NEC-1984.

PAGFE8-/
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BINDER NO. WBNEQ-CABL-063 PLANT________ UNIT(S) 1 SHEET 18 OF 32

R -_ R _ _ _

BINDER TITLE OKONITE/LOW VOLTAGE COMPUTED DATE Of__ 5A__ ___

POWER & CONTROL-EPR INS/TVA CHECKED )Mt DATE____ ___

TY FE F"J

J., EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE

SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS (Continued)

(5) (b) Parameter Demonstrated Conditions Reference

Voltage 600V 1. Sect 1.4.2.4

Load 18A "Construction A"

Frequency NA________

Accuracy NA ________

Other( s)

JUSTIFICATION/ COMMENTS Although the test cable was loaded to 18A

during DBE testing as against 45A indicated in Section J(a) above, the

test cable insulation was shown to withstand 100*C temperature for

126 days of post-DBE testing and this is well above-the 90*C-rated

design value for cable and 100 days post-DBE operating time requirement-,

Also, see Reference 6. Paragraph 4.2.

PAGE
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BINDER NO WBNEQ-CABL-063 PLANT VEBl UNIT(S) 1 SHEET 19 OF 32
R __R

BINDER TITLE ONTELWVTAE COMPUTED Ld DATE ___ ______

POWER & CONTR(L-EPR INSITVA - CHECKED DATE_________

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. For [(O
for radiation Reference 6. Paragraph 2.1. For
Radiation Refer~nt~ F1. Pnvnornnh 7..~

& () P& N. 4E23-40and
K(5)Dv2 No. 47E235-74 and for

(1) Normal Max

(a) Temperature (0 F) 104

(b) Pressure (psia) 14.4

(c) Humidity CZ) 80

Cd) Radiation (rd) 19110 6

(3) Process Interfaces: Not applicable

(2) Abnormal Max

Ca) Temperature (OF) 110

(b) Pressure (psia) 14A4

(c) Humidity 90)

Cd) Radiation (rd) --

in case of cable aualification.

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

1% of the life of the plant.

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

(a) Temperature (OF) 218 Accident type HELB

(b) Pressure (psia) 15.90 Accident type HELB (RHR)

(c) Humidity C)100% Accident type HELB

(d) Radiation (rd) lOXlO gaimma Accident type LOCA

Ce) Spray Type NA Accident type See Comment

PAGEd,8 /
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BINDER NO. ____________O6 PLANT_______ UNIT(S) 1 SHEET 20 OF 32

R __R

BINDER TITLE OKONITE/LO VOLTAGE COMPUTED • . DATE~.e __18 ___

POWER.& CONTRCL-EPR INS/TVA CHECKED _______ DATE ______ ______

aLKLI LAW

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (durati on/pe ak/ prof ile/ spray composition and pH, margin, etc.):

Since all subiect cables are routed outside containment, an environment

with a chemical spray is not postulated.

(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 K(6) in Sect P

(7) Subject to submergence (yes/no/NA)? No

(Reference .QIR WBNEEB86037

Identify initiation time~ and duration of submergence: NA:.

all the subiect cables are routed in those areas of the auxiliary

buildinit where they are not subject to submergence

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

Type RIMS No.

NA _ _ _ _ _ _ _ _ _ _ _ _

PAGE
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BINDER NO. WBNEQ-CikBL-063 PLANT________ UNIT(S) 1 SHEET 21 OF 32

BINDER TITLE KNIELW OTG R -_ R ___

OKOIT/LW VLTGE COMPUTED DATE_______

POWER & CONTROL-EPR INS/TVA CHECKED DATE ___ ______

TrYPE FxJ

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximu parameters:

Parameter Specified Demonstrated Reference
1, Appx 1,

Operating Time 10 as126 days it1
0 1, Appx 1,

Temperature ( F) 216 35F ij 1
1, Appx 1,

Pressure (psia) 15*.9J**!L 128i.7 F.. !igi..1
1, Sect

Relative Humidity MZ 100 1001.23

(1) 1, Sect
*Chemical Spray NA Chemical1.23

19X10 6 (2) 6 1, Sect
**Radiation (rd) ýRma 200lQ1.42,

Submergence NA_ NA See Sect K(7)

*Includes spray concentration, flow'rate, density, duration, and pH.

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

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

Test Profile
Parameter Envelopes Specified

(Yes/No/NA) Reference

Temperature Yes 6, Para 4.
1, Appx 1,

Pres sure Yes Fig 1
1, Sect

Relative Humidity Yes 1.4.2.3

Chemical Spray

Submergence

JUST IFICA TION/ COMMENTS ()See co

(2) Se Reference 6. Paraeraoh 2.1.

NA

NA

mment for Section K(5)

See Comment
for Sect

See Sect

P A G E
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BINDER NO.- WBE-iB-06 LN UNITIS) 1SHEET 22 OF 32
BINDERTITLER ___R

BIDRTTEOKONITE/LOW V&LTAGE COMPUTED DATE _____ _____

POWER & CONTROL-RPR INS/TVA CHECKED - W 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 ncrmal 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 > +15 Yes

Pressure: +10% but no more than 10 psig > +10% Yes

Radiation: +10% of accident dose > 10% Yes

Time: +10% (or 1 hour + operating time > 10% Yes
per NUREC-O588)

Voltage: +10% of rated value >+10% ()Yes

Frequency: +5% of rated value NA NA

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

Vibration: +10% added to acceleration NA NA

JUST IFICATION/ COMMENTS: ()The test cable was connected to

600VAC that corresponds to the cable insulation rating. These

cables are used up to a nominal system voltage of 480 VAC. Thus

the test was performed at voltage 25% above nominal.

PAGE 8i-2-
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BINDER NO. WBNEQ-CABL-063 PLANT________ UNIT(S) 1 SHEET 23 OF 32
R _R

BINDER TITLE OKONITE/LOW VOLTAGE COMPUTED DATE "A_ ___ __

POWER & CONTRCL-EPR INS/TVA - CHECKED klý DATE 908 __ __

TYPE P1.1

M. OPERABILITY TEST RESULTS

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

JUSTIFICATION/ COMMENTS Electrical connections for the Class 1E

power and control circuits rated for 480V or less. Cables must

maintain circuit intezrity during and after a LOCA/HELB condition,

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference 1. Sect 1.4.1.6. Construction A and 1.4.2.4 )

JUSTIFICATION/COMMENTS The test cable remained energized at

600VAC and 18A load current.

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

(Reference 1., Sect 1.4.1.6 and Appendix A. Filture 1

JUSTIFICATION/COMNMENTS The test cable Passed 30 days and 130 days

post-LOCA bend test and high-pot test.

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference 1. Section 1.4.3.2 and Appendix1.,

Figure 1 )

JUSTIFICATION/COMMENTS The test cable was tested for 126 days post-

LOCA/RELB operating time. See also Reference 6. Paraitraph 4.2.

PAGE b-;
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BINDER NO. WBNEQ-CABL-063PLANT WBN UNIT(S) 1SHEET 24 OF 32

BINDER TITLE OKONITE/LOW VOLTAGE COMPUTED DATE R__R

POWER &CONTRCL-EPR INS/TVA -CEKDDATE_________

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Yes
(Reference 4. Section 1(2)).

JUST IF ICA TION! COMMENTS There are two test anomalies which are

addressed in Reference 4, Section IM,) Therein, the first

anomaly referred to in Report NQRN-lA. Section 1.4.3.1

(Reference 1) is about the rate of temperature rise at the start

of a transient condition. This anomaly is not applicable for the

subject cables since the postulated profile for the subject cables

is show4n to have been enveloped by the test porf ile all alonit its

duration (See Reference 6. Para~ra~h 4.1).

The nec~ond anomAly i~ in fact an additional conservatism in the

simulated accident testing.

PAGLE-26.2

TVA 19537 (OE-3-86)
11'TwftA t

duration (See Reference 6 ParaeraDh 4.1).



BINDER NO._WENEQ-CkBL-0 6 3 PLANT~ WN UNIT(S) 1 SHEET 25 OF 32

BINDER TITLE.OOIELO OTG COMPUTED DATE 19____36_

POWER & CONTRaJ-EPR INSITVA CHECKED ~5 ZDATE______
TYPE PXJ

N. MAINTENANCE AND SURVEILLANCE

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

JUSTIFICATIDN/COMNENTS No surveillance or maintenance requirements

have been identified by the-vendor or on review of the qualification

document. However, TVA has an in-house maintenance and surveillance

program for cables: See TAB G.

PAGE,6-2.r
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BINDER NO. WENRQ-COiL-,D63 PLANT________ UNIT(S) 1 SHEET 26 OF 32

BINDER TITLE OOT/LWVTAE COMPUTED DATE 'tSq . R Rf
POWER & CONTRCL-EPR INS/TVA CHECKED DATE ___ __

TYPE PXJ

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
justif ied?

(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 paratteters 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/XA

Yes

NA

Yes

NA

NA

NA

NA

Yes

Yes

NA

Yes

NA

Yes
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BINDER NO.___________6 PLANT_______ UNIT(S) 1SHEET 27 OF 32

BINDER TITLE OKONITE/LM VOLTAGE COMPUTED 0 M. DATE V.'R__R
POWER & CONTR(L-EPR INS/TVA _ CHECKED ____DATE_______

TYPE PIJ

0. SUMMARY OF REVIEW (Continued)

(e) Normally operating state of device (eog., mwrmally
energized) considered?

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pres sure expo sure
satisfied?

(a) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

(e) Stemn 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 eiceed
those to be used for the plant?

011)

(12)

(13)

(14)

Criteria regarding submergence satisfied?

Criteria regarding radiation satisfied?

(a) Was dose rate considered?

(b) Was beta radiation considered?

Criteria regarding operability status/made satisfied?

Criteria regarding test failures or anomalies
satisfied?

PAGE 927

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
NA; S ee
Comment for
Sect K(5)

Yes

NA

NA; S ee
Comment for
Sect KM7

Yes

Yes
NA, See
0012)(b)
in Sect P

Yes

Yes
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BINDER NO. WBNEQ77CABL-063 PLANT~ WBN UNIT(S) 1 SHEET 28~ OF 32~

BINDER TITLE OKONITE/LOW VOLTAGE _ COMPUTED b~ DATE 91 g&6 R___ - __R

POWER & CONTROL-EPR INS/TVA CHECKED- DATE______
TYPE PXJ

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)
satisf ied?

(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)

(19)

Criteria regarding synergistic effects satisfied?

Criteria regarding margins satisfied?

Yes/No/N

Yes

Yes

Yes

Yes

NA

Yes

Yes

NA

NA; See
Comment f or
Sect HM3

Yes
NA; See
Comment for

(20) Maintenance and surveillance requirements adequately Sect N
identif ied?

P. DISCUSSION

D: There is atypo error in the contract number tv~ed on page 2 of

Okonite letter dated February 20, 1986 in reference 3. The contract

number 791(5-825342-4 shall be 79K5-825342-l~ as typedunder

"Reference" on page 1 of the same letter. Further there is no TVA

contract numbered 79K5-825342-4.

TVA

0s



BINDER NO. VNQCB- 63 KLANT WBN UNITIS) I SHEET 29.q.. OF 3Z2

BINDER TITLE OKONITE/LOW VO)LTAGE COMPUTED DATEqq% R .R _ _

POWER & CONTROL-EPR NSLITVA CHECKED _ ___DATE______

TYPE P1.3

P. DISCUSSION (continued)

[(6): The IEEE:383-1974 Section 2.3.4 indicates that cables

is shown to complyvwith IPCEA S-68-516 requirements are considered to

have met with moisture resistance requirement during normal operation.

Since TVA specification requires the supplied cables to be manufactured

to the above referred industry standard, they are considered to have

resistance to moisture intrusion.

In addition to the above Justification. test sample vas tested

to withstand 600 volts. 18A load under the simulated accident

condition of 100% relative humidity. elevated temperature and pressure

and chemical spray.

0012)(b): All the subiect cables are routed outside containment

where beta radiation is not postulated.

PAGEI~
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BINDER NO. WBNE_-CABL_06 PLANT_______ UNI T(S) I_____ SHEET 30 OF 32
BIN ERTTLE ___R -R

BIDRTTEOKONITE/LOW VCITAGE COMPUTED DATE ____ _9_

POWER & C0NTRQ.L-EPR INSITVA CHECKED DATE______
TYPE PXJ

.SUPPLEMENT 2
COMPONENT-UNIQUE CHECKLIST

CABLEPS/ SPLICES

Page 1 of 3

EQUIPMENT IDENTIFICATION

(1) Are the cables (splices) identified in the qualification program
identical to the plant cables (splices) vhich require qualification
(yes/no/NA)? No

I tern Plant~') Report

(a) Conductor

Insulation material

Size

Stranding

Coating

Insulation
Thickness

Number of
conductors

Arrangement of
conductors

(b) Shielding

(c) Insulation jacket

Material ___

Thicknes s

(d) Outer jacket

Material

Thickness

EPR
300&
400 MCM
Class
B

.EPR

#12
7
strands

Acceptable
Yes/No/NA

Yes

Yes

Yes

NA

0.065" 0.030 Yes

1/c 1/c Yes

NA

NA

None

NA

Okol1 on
(Hypalon)

NA

,None

NA

NA

NA

NA

None Yes

NA Yes

Report
Section

1 , Sect
1.4.1.1.
1, Sect
1.4.1.1
1, Sect

1 , Sect
1 .4.1 .1,
Coast A

4 Sect

1, Sect
1.4.1.1
Const A

PAGE 3

TVA 1 9537 (OE-3-86)



BINDER NO._WBEQCAL-063PLANT_______ UNITS) 1 SHEET 31 OF 32

BIDRTTEOKONITE/LOV VOLJTAGE COMPUTED DATE ____ 1__96

POWER & CONTR(L-EPR INS/TVA CHECKED k1r DATE______
TYPE F0L

EQUIPMENT IDENTIFICATION (Continued)

I tem Plan

(e) Rated voltage

Acc eptabl
Report Yes/No/NA

600V 600 Yes

Page 2 of 3

t Report
Section
1, Sect
1.4.1.4
Const A
1, Sect
1.4.2.4

Mf Rated current NA A Yes Const A

(g) operating temperature
rating

Normal WL 900 Yes 1. Appx 2

Emergency NA NA NA____

Short circuit NA NA NA____

(h) Insulation

resistance NA NA NA ___

Wi Splice

Material NA NA NA____

Thickness NA NA NA____

Identification NA NA NA____

Coments: (1) The information listed under "Plant" is taken from the

contracts and from routine test reports for the cables.

(2) Does the qualification prograi adequately address temperature and moisture

resistance (yes/no/NA)? Yes (Reference 1. Sect 1,4.2.3

Comments: The test cable was subjected to Peak temperature. Pressure and

100% RH during LOCA exposure. In addition to this. by a separate

test, as given in Appendix 6. Table 1. a 1/c, #14 AWG EPR

insulated (brand name Okonite insulation) test salnDle was shown to

have lone term moisture stability. Also. see K(6) in Section P.

(3) Was the cable energized during test (yes/no/NA)? Yes
(Reference 1. Sect 1.411.6. Construction A

TVA 19537 (OE-3-86)

PAGE,8-4

E0 P2 2 A ~.9 1

insulated (brand name Okonite insulation) test samDle was shown to

have lone term moisture stabilitv. Also see K(6) in Section P.



BINDER NO._W~Q-CBL-063PLANT_______ UNIT(S) 1SHEET 32 OF 32

BIDE ITEOKONITE/LOW VOLTAGE CMUEDAEq R __ R

POWER & CONTR(L-EPR INS/TVA CEKDDT __ __

TyEJ EISriCEKDAT

EQUIPMENT IDENTIFICATION (Continued) Page 3 of 3

(4) Was the cable subjected to a voltage withstand tet

(yes/no/NA)? Yes (Reference 1. Sect 1.4.1.6. Construction A.

Comments: In addition to voltar-e withstand test at 80V/]uil insulation

thickness, the-test cable vas tested for AC dielectric-breakdown

test that was found to be streater than 16 times rated voltage

(Reference 1. -Section 1.4.1.6. (c) . (4) and Section 1..4.4 11

(5) Was the cable subjected to an insulation resistance test
(yes/no/NA)? Yes (Ref erence 1., Sect 1.4.1.5 (iD and ( 1)

and Appendix I. _Fikture 1)).

Comments: The check marks Wx on -the test prof ile in Reference I.

Appnix I.indicate when IR measurement. were taken.

(6) Was the cable subjected to a mandrel bend and voltage withstand test
(yes/no/NA)? Yes (Reference 1. Sect 1.4.1.6. Construction A )

Comments: Also refer comment to Section 4 above )

() Was the cable subjected to a flame test to demonstrate flame retardant
characteristics (yes/no/NA)? Yes (Reference 1 Appi.1 )7

Identify flame test standard:___________________

Comments: -IEEE: 383-1974

PAG-EI
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PRINT DATE: 09/21/86

WA T TS A R N UC L EAR PL A NT
TAB A - EQUIPMENT IDENTIFICATION MATRIX

BINDER NO. WBNEQ-CABL-064
MANUFACTURER :COLLYER.
PAGE 1 OF I

1 - -PP- 067-0700- B
1-@PP-067-071 2-B

UNIT 0ECV

1pp' 700-a
1PP 712-B

EPSJa

EPSJ

MO3EL

WN 3-1

----LQ§AIUN ----

cQLLA4-

VA RIOUJS
VARIOUS

VARIOUS

VARIOUS
O N77K5-822173-3
O N77K5-822173-3

100 D
100 D

MITIGATING

&GQC9111L-

LOCAfHELB

CARRY VLT/CaiJRR

CARRY VLTG/CURR

*I=INSICEP 0=OUTSIDE PRIMARY CONTAINMENT
**CONTRACTS PREFIXED WITH "N" INDICATE UNVERIFIED CONTRACT AND CABLE DATA

R.t -- - R- - R- -

CHECKED/DATE-



BINDER NO. WBNEQ-CABL-064PLANT WBN UNIT(S) 1 SHEET 1 OF 32
R __R __

BINDER TITLE COLLYER/MEDIUM COMPUTED DATE 106~ _______

VOLTAGE POWER - EPR INS/TVA CHECKED Xlt" DATE ___ ______

TYPE EPSJ

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

8kV Pover Cables

Collver-Insulated Wire Company (Coliver)

TVA Type EPSJ

TVA Contract No. 77K5-822173-3

QUAL IFICATION REPORTS

(1) Title/Number/Revision Nuclear Environmental

Qalification Test Proaram on Various Cables

RIMS B70 860228 100

DATE Febuay24, 1986

Used Outside Containment fProfile 3) for TVA

for Use in Sequovah and Watts Bar Nuclear

Generating Station: Report No. 17732-1, Revision C

(2) Title/Number/Revision

Not Used: for future

RIMS _ _ _ _

DATE_______ _

OTHER (ANALYSIS, VENDOR DATA, ETC.) _________________

(3) TVA Calculation WAC-208 titled "Material Ariniz Calculation Report

Transmittal," dated September 17, 1986, (TAB C).

WBNEQ-CABL-064 (TAB C)

ý(5) IEEE 383 Flame Test (TAB E)

NOTE~ Th~ ahov~ refer~nc~ ar~ rpf~rred to throuAout this TAB by their

reference numbers: for example, Reference 3.

TVA 19537 (OE-3-86)
EQP249.41



BINDER NO. WBNIQ-CABL-064 PLANT WBN UNIT(S) 1 -SHEET 2 OF -U2

BINDER TITLE COLLYERIMEDIUM COMPUTED DATEq R4

VOLTAGE POWER -EPR INS/TVA CHECKED _ ___DATE ___ ______

TYPE EPSJ

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) On issuance of the

official CACTAT. it-shall be confirmed that the conductor

temperature for all subiect cables is less than 60'C qualified

Cvalue. (2) Resolution of existing discrepancies between des ign

and installation records for cables denoted by and "N" prefixed

contract number in TAB A.

COMMENTS/RECOMMENDATIONS The subject cable is qualified for 6900V

Power circuit and for service conditions outside the containment.

It has a qualified life of 40 Years at 60 0 C conductor temp erature

and 100 days post-accident operating time. Referring to the CACTAT,

it is determined that the worst-case conductor temperature for the

TVA 19537 (OE-3-86)

paragzraph 3.0). The detailed service conditions are listed in

Section K of this tab.



BINDER NO. WBNEQ CABL 064 PLANT WBN UNIT(S) 1 SHEET 3_ OF 32

R -_ R

BIDRTTE COLLYER/MEDIUM COMPUTED DATE ___ ___

VOLTAG~E POWER - EPR INS/TVACHCE 4•L.DT______
TYPE EPSJ

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 1OCFR5O.49

and/or NURBG-0588 Category I (1EEE323-1974)

X _ Components are Qualified to the Criteria of NURBG-0588

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

JUSTIFICATION/COMMENTS The subiect cables-were ordered under

Contract number 77K5-822173-3, dated Aujzust 1. 1977. This-contract

date is bef ore the cut-off date of May 23, 1980. for equipment-to be

nhlalified bv NUREG-0588 Category I.

INDICATE OThiER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

TVA 19537 (QE-3-86)
EXQP249 .41

IEEE: 323-1974



BINDER NO. WBNEQ-CABL-064PLANT WEN UNIT(S) 1 SHEET 4 OF 32

(VR - R 2

BINDER TITLE COLLYER/MEDIUM COMPUTED -6,Luf, DATE __,_19__

VOLTAGE POWER - EPR INSITVA CHECKED DATE____ ___

TYE EPSJ

D. QUALIFICATION METHODOLOGY (Check only one block)

Test of Identical Item Un 'der 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 An Wk. 1/c-500 MCM (mark No. WNF-1). EPR

insulated (Type EPSJ) cable was tested for qualification (Reference

1. page No. xii. Specimen No. 34). This cable is considered as a

representative sample for qualifvinA the 8kV. I/c-2/0 AWG-(mark No.-

WNB-1). EPR insulated (Type EPSJ) cables listed in the Tab A of this

binder. The test cable and the subiect cables were both manufactured

by Collver and Purchased under the TVA contract 77U5-822173-3

Reference 1. Paze 1-3. Specimen No. 34 and reference 4.-Paraitraph-1.0).

This is in compliance with IEEE: 383-1974. Table 1 and therefore

accepr-a i~e.

TVA 19537 (OE-3-86) 
VAD~I.O 1.1

TVA 19537 (OE-3-86) VA,01) A 0 h I



BINDER NO. WBNEQ-CABL-064 PLANT________ UNIT(S) 1 SHEET 5_ OF 32

BINDER TITLE COLLYER/MEDIUM COMPUTED DATE Iq 0 R __R

VOLTAGE POWER - EFR INS/TVA CHECKED _ ___DATE______

TYPE EPSJ

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report ident till to the
plant equipmnent which requires qualification (yes/no/IA)? No'

Qualif ication
Plant Device Document Reference

(1) Equipment Type 6900V Cable 6900V Cable 1.P -

(2) manufacturer Collver Collver 1.P 1-

(3) Model Number(s) (2) TVA Type EPSJ (21vA Type EPSJ 1p. P1-

(4) Serial Number(s) NA _ NA ____

(5) Identify Component- See Supplement 2
Unique checksheet
attached:_________________ ____

JUSTIFICATION/ COMMENTS 1The subiect cable is of size different

than the test specimen: however, both cables were Purchased under

the same TVA contract and the insulation material used in

their manufacturinz is chemically identical.,e Supplement 2.

page 30 for comparison between the supplied and the tested cables,

and iustification/comment in Section D.

(2) TVA Type EPSJ cable is a single-conductor. high voltaze cable with

extruded strand shield, ethylene-propylene rubber insulation or flame-

retardant. nonchlorinated. mineral filled, cross-linked Polyethylene

insulation, with extruded insulation shield. with metallic

electrostatic shielding and a chlorosulfonated Polyethylene or

chlorinated-Polyethylene iacket materials.

TVA 19537 (OE-3-86)
EOP249.41



BINDER NO. WBNE-CAL-064 PLANT_______ UNIT(S) 1 SHEET 6 OF 32

BINDER TITLE COLLYER/MEDIUM CO PTDDT ___R E
VOLTAGE POWER - EPR INS/TVA
TYPE EPSyJ

CHECKED .A LiDATE_________

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the teat report
and/or evaluation and reference the source. Is the interface a

enter requirement in QMDS, if No, provide

Interface Identifv Interface~

Mounting Bolts

External
Process
Connect ions

Electrical
Connections

Conduit Seals

Connect or

Seals

Orientation

Physical
Conf iguration

Other

JUSTIFICATION/COMMENTS

(Note below.) If yes.,
just if ication.

Plant
Requirement? Ref erence

(Yes/No) - Test Report

NA

NA

NA

NA

The cable interfaces are not considered for

cable qualification,

TVA 19537 IQE-3-86)



BINDER NO. WBNEQ-CABL-064 PLANT WIN UNIT(S) 1 SHEET 7_ OF 32
-~~ R _ R _

BINDER TITLE OLEKMDU

VOLTAGE POWER - MP INS/TVA

COMPUTED DATE__ _______

CHECKED _ _DATE ~'f _ __

TYPE EPSJ

G. TEST SEQUENCE

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

(a) Equipment inspected for damage

(b) Baseline perf ormance
measurements taken

Yes/No/NA

Yes

Yes

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

Ce) Design basis event (DBE)
expo sure

Mf Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

NA

NA

Yes

Yes

Yes

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

Reference
1, p I-1,
Sect 2.1
1, p 1-5,
Sect 2.3

1, p tv-i

1, p II-i,
Sect 2.0

See P 14

See P 14

1, p V-3, Sect
2.4 & 2.5-
1, p V-3, Sect
2.4 & 2.5

1, p VIII-1
Sect 2.0

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes
(Reference 1. P xiii. Section 8.0 )

JUSTIFICATION/COMMENTS ____________________

TVA 19537 (OE-3-86)
EQP249 .41



BINDER NO. WBNEQ-CABLO064 PLANT WB1N UNIT(S) _______SHEET 8 OF 32
R -_ R

BIDRTTE COLLYER/MEDIUM COMPUTED DATE____

VOLTAGE POWER - EPR INS/TVA CHECKED DATE__________

H. AGING

(1) was aging considered in the qualification program

(Yes/no/NA)? Yes (Ref erence I iDPp.1II-1 & IV-Q)

JUSTIFICATION /COMMENTS ____________________

(2) Were the following effects considered in the

AZinz Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/process)
stress aging

JUSTIFICATION/COMMENTS

aging program:

Yes/No/N Reference
1 , p IV-i,

Yes Sect 1.1 & 1.2
1, p II-1,

Yes Sect 2.0
See Comment

NA onP 14
See Comment

NA onP 14

(3) Were all known synergistic effects which are believed t~o have a
significant effect on equipmient performance considered in the aging
program (yes/no/NA)? No (Reference__________

JUSTIFICATION/COMMENTS Cable being qualified to NUREG-0588-

Cateizory II (see Justification/Comment in Section C).

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program

(yes/no/NA)? Yes (Reference 1, P IV-1. Section 1.1 &1.2-)

JUST IFICAT ION/COMMENTS ___________________

TVA 19537 (OE-3-86) ý _0% 1. n 1. 1



BINDER NO. WBNECAL-064 PLANT________ UNIT(S) 1 -SHEET 9_ OF 32

BIN. ERTILE COLLYER/ MEDIUM COMPUTED DAER

VOLTAGE POWER - Efl INS/TVA CHECKED 1 DATE _____ __

TYPE EPSJ

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA? Yes
(Ref er enc e 1. p VII-17., Sect. 3.3.2 & 3.3.3 )

JUST IFI CATION/ COMMENTS The cable insulation material is

considered susceptible to thermal degradation which may

affect the cable performance. The cable tested was with

ethylene propylene rubber insulation.

(c) Was the basis for thermal aging identified in the qualification
progra (yes./no/NA)? Yes (Reference 1. y VII-16. Sect

JUSTIFICATION/COMMENTS___________________

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualif ication program
(yes/no/NA)? Yes (Ref er enc e I, .PP IV-1 & 2 , Sec t 1.-1 &

1.2: p VII-17. Sect 3.3.4 ).
Parameter Plant Maximum Normal Test Equivalent

90, 100
Temperature 400C (1040F) & 120 0C 600C
Time 40years 100., 114. 40 Years

&928 hrs

JUSTIFICATION/COMMENTS The specimen 34B vas thermally aped
at the above test temperatures and durations (in the given
order) for an equivalent life of 40 years at 60*C conductor
temperature.-(See also references 3 and 4. Raragraph 3.0).

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference 1. P VII-36

JUST IFICAT ION/COMMENTS___________________

Mf 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 1. p VII-17, Sect. 3.3.2: p VI -5. Table 1

& p VII-31 .- Table 2 )
JUST IFI CATION/ COMMENTS _________________

TVA 19537 (OE-3-86)
EQP2 49.41



BINDER NO.WBNEQ-CABL-064 PLANT WBN UINIT(S) 1 SHEET 10 OF 32
R -_ R

BINDER TITLE COLLYER/MEDIUM COMPUTED A~. DATE -9i~6____ ___

VOLTAGE POWER - EPR INS/TVA _ CHECKED DATEA'?I,______
TYPE EPSJ

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. ( Ref er enc e _______

JUSTIFICATION/ COMMENTS -The activation enerzy and the
Arrhenius methodology was employed.

(h) Was the equipment operated during the thermal aging
(yes/no/NA) No (Reference I. VII-17. Sect. 3.3.4).t

JUSTIFICATION/COMMENTS Since the accelerated aging time
for the specimen was based on the conductor temperature
(ambient plus heat-rise), the eneriization of the test sample
dunn, -accelerated thermal aging was not required.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA) Yes (Reference 1.PI-.Set20ý

JUSTIFICATION/COMMENTS ___________________

(b) Were the materials susceptible to radiation degradation
identified in the qulif ication program (yes/no/NA) Yes
(Reference 1. p Vlia-29)I.

JUS TIFI CATION/ COMMENTS -Test program was based on IEEE:
383-1974 which imp~licitly considers insulation material
as susceptible to radiation.

(c) Was the basis for radiation aging exposure identified in the
qual if ication program (yes/no/NA) Yes
(Reference 1. p 011-15. Sect. 3.2

JUSTIFICATION/COMMENTS The insulation material was irradiated to
a dose which was greatei than its threshold value. Retention of
the cable insulation property on radiation aging was ascertained-by
testing, the specimens for insulation resistance before and after
the irradiation agingz (Ref erence- 1. pp VII-9., 1-5. and III-1).

1NAYk'4V.41TVA 19537 (OE-3-86)



BINDER NO. WBNEQ'-CABL-064 PLANT________ UNIT(S) 1 SHEET 11_ OF 32

BINDER TITLE LY/DIMCOMPUTED DATE' R__R

VOLTAGE POWER - EPR INS/TVA CHECKED ____DATE k 'J~ __ __

TYPE EPSJ

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? Yes (Reference 1. y 11-21, Sect 2.0).

Plant normal ambient radiation6
dose (rd) 19 x 1

Test exposure dose (rd) 75 x 1

Test exposure dose rate (rd/br) 0.234 x 1

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

JUSTIFICATION/COMMENTS The worst case 40 years plant normal

maximum ambient dose for the subiect cables is postulated in the

spent resin storage tank valve gallery A16- at elevation 692'

(Reference 4. Paratraph 2.0).

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during normal
and abnormal operation addressed in the qualification program
(yes/no/NA)? N A (Reference ___________

JUSTIFICATION/COMMENTS See p 14

(b) Was the basis for vibration aging identified and justified in the
qual if ication program (yes/no/NA)? NA
(Reference

JUSTIFICATION/COMMENTS See p 14

TVA 19537 (OE 3-86)
EOP249.41



BINDER NO.MNEQ-CAL-064 PLANT_______ UNIT(S) 1SHEET 12 OF 32

BINDER TITLE COLLYER/MEDIUM COMPUTED DATE R

VOLTAGE POWER - EPR INS/TVA CHECKED _ ___DATE____ ___

TYPE EPSJ

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_________________________

JUST IF ICA TION/ COMMENTS -See p 14

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? NA (Reference ____________

JUST IF ICA TION /COMMENTS See R 14

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Yes
(Reference 1. VII-16. Sect 3.3

Qualified life (Document in QNDS) 40 years at 60*C conductor

temperature.

JUSTIFICATION/COMMENTS The qualified life of 40 years-at 60 0 C

conductor teMnerature is considered acceptable based on the fact

TVA 19537 IOE-3-86)

that per CACTAT the worst-case conductor temperature calculated for

the subject cables is found to be 50.9*C (reference 4. paragraph 3.0).



BINDER NO. WBNEQ-CABL-064 PLANT________ UNIT(S) 1 SHEET 13 OF 32

BINDER TITLE CLYR/EINCOMPUTED DATE R ___

VOLTAGE POWER - EPR INS/TVA _ CHECKED DATE______
TYPE EPSJ

H. AGING (Continued)

(9) Were replacement intervals for the equipmnent or its components defined
in the qualif ication progran (yes/no/NA? NA
( Ref er enc e___________________________

Replacement Intervals (Document in QMDS)

JIJSTIFIC&TION/COMNENTS -The subject cables are qualified for the

design life of the plant and therefore no replacement interval is

~I~nhliRh~d or rPc~AmmAnAPA.

TVA 19537 (OE-3-86) 
Q294

established or recommended



BINDER NO. WBNEQ-CABL-OD64 PLANT WBN UNIT(S) 1 SHEET 14 OF 32

BINDER TITLE COLLYER/MEDIUM COMPUTED DATE RLI~ ____ R__

VOLTAGE POWER - EPn INS/TVA CHECKED A- DATE____ ___

TYPE EPSJ

GENERIC COMMENT FOR VIBRATION. WEAR AND OPERATIONAL STRESS AGING
IN SECTIONS G(11(c)., G(1)(d)., H(2)., H(6) and HM7

Normal Service Related Stresses- In accordance with paragraph 1.3.4.1 of
IEEE 383-1974, "The cable, as installed, should be suitable for operation
at maximum ambient temperature, radiation, and atmospheric conditions and
normal electrical and physical stresses for its installed life as
specified. Evidence of this suitability may be based on compliance with
appropriate published industry standards..." Paragraph 2.3.1 of that same
document further states, "Evidence of qualification for normal operation
may be demonstrated by providing certified evidence that the cable has been
manufactured and tested and passed in accordance with the provisions of one
or more of the following industry standards or criteria." Included in the
list that follows the above quote is the standard to which TVA purchased
the cables addressed in this binder: IPCEA S-68-516, Interim Standards for
Ethylene -Propyl ene-Rubber- Insulated Wire and Cable. Number I, Cables
Rated O-35000V. Number 2, Cables Rated 2000V, Integral Insulation and
Jacket.

As part of the contract specifications, TVA includes this standard as
a requirement for manufacturing and testing the cable supplied. Based
on the above, it is concluded that the cables are qualified for normal
duty vibration, wear and operational stresses.

GENERIC COMMENT FOR SEISMIC SECTION G(l)(d)

Seismic events are natural phenomena which are not considered in iOCFR5O.49.
Specific seismic testing on the cables was not performed; however, upon
completion of the LOCA simulation, the cable samples were subjected to a mandrel
rebend test and an in-water hipot test. IEEE 383-1974, Paragraph 2.4.4, regards
that the performance of this test demonstrates that the cables have retained
considerable mechanical durability and would be more severe even than the
application of two cycles of the enviroimnent. The retention of a high degree of
flexibility at the end of life (plus an accident) demonstrates the cables
ability to withstand significant mechanical stresses.

TVA 19537 (OE-3-86)



BINDER NO. WBE-&L,6 PLANT________ UNIT(S). 1 SHEET 15 OF 32

BNETI[ COLLYER./MEDIUM R ___ R
BINDERTITLECOMPUTD DATE _

VOLTAG~E POWER - EMI INS/TVA CHECKED DATE______
TYPE EPSJ

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 -Enerzy -Reference

(a) Ethylene Propylene Rubber 1 xi6 Is p VII 1.11p VII

(b) ~ ~ ~ ~ ._______0______ -29__ 1.11__-29

JUST IFICAT ION/COMMENTS

TVA 19537 (QE-3-86)
E0P249.41



BINDER NO. WBNEQ-CABL-064 PLANT________ UNIT(S) 1SHEET 16 OF 32
R __R

BINDER TITLE COLLYER/MEDIUM COMPUTED 04...DATE 9_1____

VOLTAGE POWER - EPR INS/TVA CHECKED _ ___DATE____ ___

TYPE EPSJ

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 perf ormance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Ref erence 1. pi VII-11 . Sect- 2.2.2:

V-3. Sect, 2.5 and V-4, Sect 2.53).

Identify Acceptance Criteria: No specific limitin2 values of

Performance characteristics were identified. The specimen was

monitored to maintain 7590V. 18A load for the--initial 26.4 hours of-the

LOCA test and thereafter Periodically durin2 the post-LOCA test.

(2) Performance Characteristics: Does the report/analysis provide-the

performance characteristics for the equipmnent which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yen...... (Reference 1. vp VII-9. Sect 1.4:.

V-3 , Sect 2.5 and V-36

Identify baseline and functional testing: The insulation resistance--

as a baseline test-and monitoring of leakage current when the s~ecimen

was energized to the specified voltage and load-current during the LOCA

& post-LOCA test.

JUSTIFICATION/ COMMENTS _______________________

(3) Does the qualification report/analysis describe loads (or load

combinations) applied during DBE test (yes/no/NA)? Yes
(Reference 1. pp V-3. Sect 2.5 and V-4. Sect 2.5.3).

JUSTIFICATION/COMMENTS The test sample was connected to 7590VAC.

18 amp load for the initial 26.4 hours of the LOCA test and thereafter

periodically during the post-LOCA test.

TVA 19537 IOE-3-86)



BINDER NO. WBNEQ-CABL.064 PLANT UBN UNIT(S) 1 SHEET 17 OF 32

BINDER TITLE LLh DIMCOMPUTED DATEq ? ,R__R __

VOLTAGE POWER - EPR INSITVACHCE ___ _DAE ___ ______

TYPE EPSJ

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

(4) Do the applied loads during baseline testing reflect normal operating
conditions (yes/no/NA? No (Reference 1. ipD I-1., Sect 1.3;.

VII-9. Sect 1.4 ).
JUST IFICAT ION/ COMMENTS The--specimen's insulation resistance vas

tested as a baseline test. The IR test was also repeated after

radiation aging,. thermal &gin& and the accident simulation.

(5) Identify electrical characteristics necessary to ensure

performance specifications can be satisfied.

(a) Parameter Specific Accident Conditions

Voltage 6900V

Load NA

Frequency NA.

Accuracy NA

Other(sa)

the equipment

Reference

See Comment 1

JUSTIFICATION/COMMENTS() The subiect cables are for medium voltage

Power circuits. At Watts Bar. a nominal system medium-voltage is

6900VAC-with an 8kV grade insulation.

TVA 19537 (OE-3-86)
EQP2 49 .41



BINDER NO. 1BNEQ-CAL-O64 PLANT WB UNIT(S) 1 SHE 8 OF 32

BINDER TITLE _COLLYER/ MEDIUM COMPUTED A4m.DATE 9,10_, R__-_R

VOLTAGE POWER - KPR INS/TVACHCE____DAE__________
TYPE EPSJ CEKDDT

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

(5) (b) Parameter Demonstrated Conditions

Voltage 7590V

Load 18A

Frequency NA

Accuracy NA

Other(s)

JUSTIFICATION/ COMMENTS The specimen was eneritized for

hours of accident simulation. During, post-DBE testing

wag subiected to 800*C temnerature for 295 hours. vhich

(Continued)

Reference
1, pp V-3, Sect
2.5 & V-4. Sect
2.53

initial 26.4

the Aflecimen

is ecuivalent to

60*C conductor temperature and 100 days of post-DBE operating time: a

limiting value set for this cable qualification (see reference 4.

paragraph 4.0).

0

the snpcimen

TVA lQr,'27 1nr.'2.QA1



BINDER NO. WBNEQ-CABL-064 PLANT NBN UNIT(S) 1 SHEET 19 OF 32

BIDRTIG9 OLLYER/MEDIUM R __R___

BINERTILE______________COMPUTED DATEq.j ______

VOLTAGE POWER - EPn INS/TVA CEKD____DATE______
TY PE EPS-J CEKD

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Draving No. For K(l)
for Radiation Reference 4. Paraeranh 2.1. For

& (2) Dvz No.47E235-40 and
K(5) Dwe No. 47E235-74 and for

Del 4 e~
4

nn Da~arann A Dernarenh ~ -

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psia)

(c) Humidity MZ

(d) Radiation (rd)

(3) Process Interfaces:

14.4

19x10 
6

Not aDnlicable

(2) Abnormal Max

(a) Temperature ( 0 F) 110

(b) Pressure (psia) 14.4

(c) Humidity (%) 90

(d) Radiation (rd) --

in case of cable aualification.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Up to eight hours per excursion and viii occur less than

1% of the life of the plant.

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

(a) Temperature (OF) 218 Accident type HELB

(b) Pressure (psia) 15.90 Accident type HELB (RIIR)

(c) Humidity MZ 100 Accident type HELB _

(d) Radiation (rd) ljxQ0 gamm Accident type LOCA

(e) Spray Type NA Accident type See Comment

TVA 19537 (OE-3-86)
Ft2P249.41
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BINDER NO. WBNEQ-CABL-064 PLANT HEBN UNIT(S) 1 SHEET 20 OF 32

BINDER TITLEU R -_ R
BINDEERITITLE COMPUTED 15- DATE ____ ___

VOLTAGE POWER - EPR INS/TVA CHECKED _ ___DATE____ ___

TYPE EFSJ

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (durationlpeaklprof ile/spray composition and PH, margin, etc.):

Since all subiect cables are routed outside containment, an environment

with a chemical spray is not Postulated._

(6) Is the equipment subject to moisture or liquid intrusion which can
affect the performance of the equipmnent under design basis accident
conditions (yes/no/NA? No (Reference See'K(6) in Sect P

(Reference QIR WBNEEB86037

Identify initiation time and duration of submergence: NA:

all the subject cables are routed in those areas of the auxiliary

building where they are not subject to submergence.

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

NA

RIMS No.

TVA 19537 (OE-3-86) ý -1% 1. A 1. '1



BINDER NO.WBNEQ-CABLO064 PLANT WB UNIT(S) 1 SHEET 21 OF 32

BINDER TITLE COLLYER/MEDIUM COMPUTED DATE q ' R __ R

VOLTAGE POWER - KPR INS/TVA CHECKED DATE____ ___

TYPE EPSJ

L. SUMhMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of vorst-case maximum parameters :

Parameter Specified Demonstrated Reference

Operating Time 100 days 110 days 4., paragraph 4.2

0 1,Temperature ( F) 218 240 p V-46

1,Pressure (psia) 15916.6 p V-46

1,Relative Humidity MZ 100 100 p V-46

*Chemical Spray NA (1 ) NA_____ (___)_

19x10 6 (2) 61, p Iu-i,
**Radiation (rd) (pma-75x10 6  Sect 2.0

Submergence NA NA See Sect W()

*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 Prof i.e
Parameter Envelopes Specified

(Yes/No/NA) Reference

Temperature Yes 1, p V-46

Pres sure Yes 1. p V-46

Relative Humidity Yes 1 * p V-46
See Comment
for Sect

Chemical Spray NA K5
See Sect

Submergence NA W

JUJSTIFICATION/ COMMENTS (1) See comment for Section K(5)-

(2) See Reference 4. Paragraph 2.1.

TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-CABL-064 PLANT liEN UNIT(S) I1 SHEET 22 OF 32

9:~~~ __ RR/EDU
BINDER TITLE -OLE/MDU COMPUTED DATE ____ ___

VOLTAGE POWER - EPPR INS/TVA CEKD____DT ______

TYPE EPSJ _CEKDDT

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
a .ccounted for? (Note margin applied, yes/no/NA)

Margin
Suggested Margins per IEEE3223(74) Applied- Yeo/No/NA

Temperature: +15 degrees F +15 Yes

Pressure: +10% but no more than 10 psig 4.4% -Yes~'

Radiation: +10% of accident dose 10% Yes

Time: +10% (or 1 hour + operating time +10% Yes
per NURBG-0588)

Voltage: ±10% of rated value +10% (2_ Yes

Frequency: ±5% of rated value NA NA

Environmental Transient: the initial
transient and the peak temperature
applied twice No NA

Vibration: +10% added to acceleration NA NA

JUSTIFICATION/COMMENTS: ()The environment pressure is not

considered to have any impact on cable performance character-

tistics. However. ner reference 1. p V-46. for a short duration

(10 eeconds~ the snecimen was subjected to a nressure un to 21.7

p5 ia.

(2) The teat cable was connected to 7590VAC.~ These cables are

used un to a nominal system vo1ta~e of 6900VAC. Thus the test

was performed at voltaze 10% above nominal.

TVA 19537 (OE-3-86)

tistics. However ner reference 1 D V-46 for a short duration
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__ BINDER NO. WBE-AL-064 PLANT_______ UNIT(S) 1 SHEET 23_ OF 32

BINDER TITLE cOLE/EIMCOMPUTED DATE jj -gR __R

VOLTAGE POWER - Efl INS/TVA CHECKED DATE ______

TYPE EPSJ DT ___ ___

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Ref er enc e _________________________

JUSTIFICATION/COMMENTS Electrical connections for the Class 1E

Power circuit rated for 6900V or less. Cables must

maintain circuit inteerity duriniz and after a LOCA/IlELB condition.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? -Yes
(Reference 1. oP V-9. Sect 3.5: V-36 ).

JUST IFI CAT ION/ COMMENTS The test cable remained energized at

7590VAC and 18A load -current for 26.4 hours of LOCA test, Also

the IR values as given in reference I. ppV-99 and V-105. were

acceptab le.

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? __ Ygj;

(Reference 1. , m V-9. Sect 3.5: V-36 and VI-1., Sect 1.0

JUSTIFICATION/ COMMENTS The s~ecimen withstood the test-voltage and

load current when periodically energized-duringt the post-LOCA test.

Also it passed the dielectric withstand test at 6900VAC for 1 minute

and ll.200VAC for 5 minutes under a submerged condition subsequent

to post-LOCA test.

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference 1. DD VII-22. Sect 3.4.9 and V-46),

JUST IFI CAT ION/ COMMENTS The specimen was tested at 800C for 295

hours post-LOCA/HELB. This is equivalent to 110 -days operatinig time

at 60*C conductor temperature..

TVA 19537 (OE-3-86)
F.QP249.'41



BINDER NO.W~fEQ-CAL-,O64 PLANT WEN UNIT(S) 1 SHEET 24 OF 32

BINDER TITLE COLE/EINCOMPUTED DATE TO __

VOLTAGE POWER - EPR INS/TVA CHECKED _______ý DATE____ ___

TYPE EPSJ

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal condlitions or ancinalies properly
addressed and resolved (yes/no/NA)? Yes
(Reference 1. pp ii: iii: iv: IV-2. Sect 1.2 and V-5. Sect 3.2

for anomalies No. 4 & 8).

JUJST IFICA TION/ COMMkIETS There are two test anomalies for specimen

34 and both of the anomalies were-resolved satisfactorily in the

report as referenced above.

TVA 19537 (OE-3-86)I



BINDER No. WBNEQ-CA.BL-064 PLANT VIBN UNIT(S) 1SHEET 25 OF 32

BINDER TITLE COLLYER/MEDIUM CMUEDAER __R

VOLTAGE POWER - EPR INS/TVA _ CHECKED _ ___DATE____ ___

TYPE EPSJ

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)? NA (Enter all requirements in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS No surveillance or maintenance requirements

have been identified by the vendor or on review of the qualification

document, However. TVA has an in-house maintenance and surveillance

Pro~ram for cables: See TAB G.

TVA 19537 (QE-3-86)
FQP2 49 .41



BINDER NO. WBECJO4PLANT WNUNIT(S) 1 HE 2 F 3

BINDER TITLE COLLYER/MEDIUM COMPUTED DATE 1q ___

VOLTAGE POWER - EPR INS/TVA CHECKED tL~~DATE_______
TYPE EPSJ

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Rave 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 just if ied?

(3) Choice of qualification methodology adequately
just if ied?

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

(a) Were equipment performance requirements
ident if ied?

(b) Were specif ic features and failure modes and
effects analyzed?

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

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

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

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to

application of DBE conditions?

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

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

Yes/No/NA

Yes-

Yes-See 0(2
in Sect P

Yes

MA

NA

NA

NA

Yes

Yes

NA

Yes

NA

Yes

TVA 19537 (OE-3-86) 
LI

0

0
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BINDER NO. WBNEQ-CABL-064PLANT WEN UNIT(S) 1 SHEET 27 OF 32

BINDER TITLE ... _COLLYER/MEDIUM COMPUTED DATER__R

VOLTAGE POWER - EPR INS/TVA CHECKED DATE____ ___

TYPE EPSJ

0. SUMMARY OF REVIEW (Continued)

Ce) Normally operating state of device (eeg.s 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 f or the plant?

(11)

C(12)

(13)

( 14)

Criteria regarding submergence satisfied?

Criteria regarding radiation satisfied?

(a) Was dose rate considered?

Cb) Was beta radiation considered?

Criteria regarding operability status/mode satisfied?

Criteria regarding test failures or anomalies
satisfijed?

Yes/No/N

Yes

Yee

Yes

Yes

Yes

Yes

Yes

Yes

NA; S ee
Comment for

NA

NA; See
Comment for
Sect KM7

Yes

Yes
NA, See
0(12)(b)
in Sect P

Yes

Yes

TVA 19537 (OE-3-86)

EOP2 49.41



BINDER NO. WBNEQ-CABL-064 PLANT MAN UNIT(S) 1 -SHEET 28 OF 32

BINDER TITLE CO LLYER/KEDIUM COMPUTED DATE 57,11____86

VOLTAGE POWER - KPR INS/TVA CHECKED /0ýk-DATE _____ ____

TYPE EPSJ

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 Yes
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

NA

Yes

Yes

NA

NA; S ee
Comment for
Sect %(3)

Yes
NA; S ee
Comment for
Sect N

P. DISCUSSION

K(6): The IEEE:383-1974 Section 2.3.4-indicates-that cables

shown to complyvwith-IPCEA S-68-516 reguirements are considered to

have met with moisture resistance-requirement during normal-opera-

tion. Since TVA specification requires-the supplied cables-to be

manufactured to the above referred industry standard. they are

considered to have resistance to moisture intrusion.

EQP2 49.41

TVA 19537 (OE-3-86)
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BINDER NO. WBNQ-CABL-O064PLANT WBN UNIT(S) 1SHEET 29 OF 32
R -_ R

BINDER TITLE COLLYEE/MDIUM COMPUTED DATE ________

VOLTAGE POWER - EPR INS/TVA CHECKED DATE ___ ______

TYPE EPSJ

P. DISCUSSION (continued)

In addition to the above iuatification. test saiple vas tested

to withstand 7590 volts. 18A load f or 26.4 hours under the siMNlated

accident condition of LOOZ relative humidity, elevated temperature

and pressure.

0(2): The maximum conductor temperature for the subiect cable was

downrated to 60*C. as contrary to the 90% design value. See

reference 4. Parajzrai~h 3.0 for acceptability.

0(12)(b):- All the subject cables are routed outside containment

where beta-radiation is not postulated.

TVA 19537 (QE-3-86)
EOP2 49.*41



BINDER NO. -WBNEQ-CABLO06 4PLANT WBN UNIT(S) 1SHEET - 3 0 0F 32

BINDER TITLE .COLLYER/MEDIUM COMPUTED DATE 9 R __ __

VOLTAGE POWER -EPR INS/TVA CHECKED DATE 922 f_A_6__ ___

TYPE EPSJ

SUPPLEMENT 2
COMPONENT-UNIQUE CHECKLI1ST

CABLES/SPLICES

Page 1 of 3

EQUIPMENT-IDENTIFICATION

(1) Are the cables (splices) identified in the qualification program

identical to the plant cables (splices) which require qualification

(yes/no/NA)?

I tern

(a) Conductor

Insulation material

Size

Stranding

Coating

Insulation
Thickness

Number of
conductors

Arrangement of
conduct ors

(b) Shielding

(c) Insulation jacket

Material

Thickness

(d) Outer jacket

Material

Thickness

(1) e"o 4 1) Acceptable
Plant _ Yes/No/NA_

EPR EPRYe

2/0 AWG 500 C Yes

19 strands 37 strands Yes

NA NA NA

0.15". 0,14"L _ _Yes-

jLC 1/ Yes Iu -

NA

50% laip

NA

NA

Hypalon

NA

50% la2

NA

NA

Hypalon

NA

Yes

NA

_A_

Yes

Report
Section

Comment

Comment

Comment

Coimment (1)

comment(1

comment(1

Comment (1)

Comnent (1)

TVA 19537 (OE-3-86) 
VflD'~/,O Id
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BINDER NO. WBNEQ-CABL-0D64 PLANT WBN -UNIT(S) 1 -SHEET 31 OF 32

BINDER TITLE COLLYER/MEDIUM COMPUTED DATE 1. Iq j

VOLTAGE POWER -EPR INS/TVA
TYPE EPSJ

CHECKED 4&2L, DATE _______

EQUIPMENT IDENTIFICATION (Continued)

Plant
Acceptable

Report Yes/No/NA

Page 2 of 3

Report
Section

(e) Rated voltage

Mf Rated current

8V8kV Yes

NA NA NA

Comment (1)

(g) Operating temperature
rating

Normal 60OC ( 2) 60 C (2 )

Emergency

Short circuit

(h) Insulation
resistance

(i) Splice

Mat erial

Thickness

Identif ication

Yes Comment (2)

NA NA WA

NA NA NA

NA NA NA

NA

NA

NA NA

NA NA

Comments: (1) All the information listed under "Plant" and under "Report"
are taken from routine test reports for the cables and they are in the_
contract files (the reports are enclosed in this binder) .(2) The
cable was tested and qualified for 60C service temperature for the 40
years life and 100 days post-HELD operating time. Referring to the CACTAT
it WAA found that the worst-ease conductor temoerature for the subject
cables was 50.9*C.

(2) Does the qualification progra adequately address temperature and moisture
resistance (yes/no/NA)? Yes (Ref erence 1. ,p VII-18. Sect 3.3.5 )

Comments:

(3) Was the cable energized during test (yes/no/NA)? Yes
(Reference 1. ,p V-3, Sect 2.5 & 2.5.3

Comments: The specimen vas enerizized at 7590V. 18A load for 26.4 hours
.of LOCA testing. Thereafter the specimen vas periodically eneritized
at the 72-, 144-, 216-. and 319-hour point of the test.

TVA 19537 (OE-3-86)
.EQP2 49.*41
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BINDER NO, WBNPAQ-CkL-06/4PLNT VBN UNIT(S) 1 SHEET 32 0F 32

BINDER TITLE ~LY~IMCOMPUTDDT

VOLTAGE POWER -EPR INS/TVA CHECKED DATE____-
TYPE EPSJCH KE

EQUIPMENT IDENTIFICATION (Continued) Page 3 of 3

(4) Was the cable subjected to a voltage withstand test
(yes/no/NA)? Yes (Ref erence I1. p VI-1 .- Sect 1 .0 & p VI-13).

Comments: The specimen vas subiec;ted to 6900VAC for 1 -minute and

11.200VAC for 5 minutes under a submerged condition.

(5) Was the cable subjected to an insulation resistance test
(yes/no/NA)? -Yes (Reference 1 . R V-10, Sect 3. p V-99 )

Cormments: The insulation resistanUce was found to be 1.3 x 10 11

ohms at 74*F temp~erature,

(6) Was the cable subjected to a mandrel bend and voltage withstand test
(yes/no/NA)? Yes (Ref erence 1 . p VI-1 . Sect- 1.0 & p VI-13 -).

Comments: The specimen was sub iected to 11 .200 VAC for 5 minutes

under a submerged condition.

(7) Was the cable subjected to a flame test to demonstrate flame retardant
characteristics (yes/no/NA)? Yes (Ref er enc e 5

Identify flame test standard: IEEE: 383-1974

Comments:

TVA 19537 (OE-3-86)
E(P249 .41



BINDER NO. WBNQ-TB-'OO1 PLANT WN - UNITIS) 1 SHEE T k OF 1

R .R
BINDER TITLE GMIUAJ ELECTRIC COMPUTED49& DATE 7A

TERMIAL BLOCKS CHECKED _ __ DATE______

DISCUSSI.ON FOR TAB A

This binder addresses the qualification of General Electric CR1513, CR151A,

EB-5, EB-25, and EB-27 terminal blocks although only GE CR151B terminal block~s

have been installed in category A/B Class 1E harsh environment junction boxes at

WIN. Field verification for the terminal blocks is provided in TAB F. The

qualification of any General Electric terminal blocks supplied by a manufacturer

with his equipment package is addressed in the binder(s) for that equipment.

Since the terminal blocks are in many safety-related circuits, some of which are

required to operate for 100 days following an accident, the category and.

operating times for the terminal blocks are designated as'"a" and "100 days",

respectively, for all accidents.

The terminal block EQIS and unit device identification nos. are synonymou1s with

the junction box EQIS and unit device identification nos. except for the

component function code (TB). There are multiple terminal blocks in some

junction boxes; however.,each individual terminal block within a junction box is

not identified.

PAGEL.

TVA 19537 IOE-3-86) 11Qr127 e.) L
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1000-2-18 -292-149"

iOX-2-18 -292-1503

WSM-2-TO -292-1505

0011 Dvc~lt ID No.

1-18 .291034;;

I -To .2-1)6

-0 2-1 -292 0;18

B 2-To -291 1430

-R 2-1B -72-02 6h

-A 2-TO -292- 1440

-0 2-TO -292 5049

-9 2-18 -292-1505

OCGSCRIPIIo"

IER1RIVAL S OChý

*f I E R pI N0 L B1.11t

oEA MAL101 BLOC'

-b TERNIVM. UB0tL

-b IRPI00h 91.00h

.6 IER"1NA1 BL.0~

COt WOK Al ELEI ANI

133 716'

LRISIb

CR1 Sib

CRI50

CR15 0e
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TAR A - EQUIPMENT IDEATIRICATION MATRIX
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DISIRIbuTE POWER
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UNDOER Mo WBNEQ-TB-001 pLN WBN UNIT__ IS) SHET O B3 9
R R -F ý

UNDER TITLE GUNERAL ELECTRIC COWMJTED ~ DT

TERMINAL BLOCKS ECE -, DT _ _

A. DOCMETAION

'Equipment Description Terminal Blocks

Vendor/Manuf acturer General-Electric-Comnany

Equipment Model No.(s) CR151B. CR15lA. 0--5. EB-25. EB-27

*QUALIuICATION REPORTS
(1) Title/Rumber/Revision "Nuclear-Environmental- RIMS B43 860514 501

Qualification Test Program on Terminal Blocks

and Cables for Tennessee Valley Authority,"

Wylea Test Report-No. 17733-1. Revision-B DATE 3/19/86

(2) Title/Number/Revision "Nuclear En-vironmental RIMS EBB 840123-300-

Qualification Test for Control Equipment and

Cables." Wvle Test Report no, 17503-1 DATE 1//8

(3) Title/Number/Revision "High Enemy Line Brea RIMS EEB 830117 306

(imiB) Test Program on Two (2) Control Equipment/

Cable Assembly Test Sets," Wyle Test Report

No. 17508-1 DATE 11/22/8

OTHER (ANALYSIS, VMMDR DATA, ETC.) Test report summary on Patel

EniiingeersConformal Coatina (PECC) excerpted from technical report No.

PEI-TR-850400- 2 (RIMS B71 860429 100) (See TAB C. Section-Cli).

All references herein are to Wvle Revort No. 17733-1 unless otherviseL

stated.- The regort a~ddressed the qualificationm of terminal blocks

(coated and uncoated) and certain cables. Only the data on the-

terminal b locks (spec imens 1 throuith 20) is -used in this b inder.

TVA P Ee - PI 27.31



BIDER NO. WBNEQ-TB-001 PLA~d WEN UNIT(S) LI SHEEI1A. OF a3Sa

M4DER TITL GENERAL ELECTRIC COMPUTEDDAT

TERMINAL BLOCKS CHECKED ____DATE______

QUALIFICATION BIBLIOGRAPHY

1. Wyle Test Report No. 17733-1, Rev. B, 3-19-86 (RIMS No. B43 860528 919).

2. Wyle Test Report No. 17503-1, 1-6-84 (RIMS No. EKE 840123 300).

3 . Wyle Test Report No. 17508-1, 11-22-82 (RIMS No. lEEB 830117 306).

4. DNE Calculation GENNAL6-002 R1 (RIMS No. B45 851017 235).

5. DKE Calculation WBN-OSG4-44 RO (RIMS No. B45 860110 218).

6. Material Aging Calculation No. WAC-93 from Digital Engineering System 1000.

7. DRE Calculation WBNNqAL3-031 RO (RIMS No. B45 860529 237).

8. DIE Calculation "Maximum Containment Water Level" R2 (RIMS No. NEB 840120

220).

9. DIE Calculation WEN-05G4-m048 RO (RIMS.No. B45 860210 218).

10. DIE Calculation WBNUAL3-004 RD (RIMS No. 145 860205 235).

11. DIE Calculation TI-RPS-48 R2 (RIMS No. B45 851105 235).

12. Technical report from Central Laboratories -PSC- Chattanooga with attachment

(RIMS No. E13 851113 251).

13. Memo, to R. A. Sessoms from John A. Raulston, November 20, 1985, with

attachments (RIMS No. B45 851120 263).

14. Test report summary on Patel Engineers Conformal Coat 'ing (PECC) excerpted

from Technical Report No. PZI-TR-850400-2 (RIMS No. B71 860429 100).

PAGE~ -
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BINDER NO. WBNE 01,~ PLANT WN UNIT(S) -__ SHREET

BINDER TITLE GENERAL ELECTRIC COMPUTED DATE

TERMINAL BLOCKS CHCET DAE~

B. CONCLuSION OF REVgIE (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 ITEKS AND QUALIFICATION DEFICIENCIES *The cancluion Of eauio-

meat gualified, is conditional devendin usnrslution of the -

tec hnical issues listed (sgeefront of binder). See sheet A2A for, an

abbreviated, deacrdimto of each technical issue -and osen iteMI.

COMMENTS/RECOMMENDATIONS The General Electrictria*bok r

aualified for, inside and outside containment seg~rvice fr 40 years

The blocks are guglified for vower. control. a] nd jT nstriwentgtioL'

appicaion in anyaeA of the plant., For, tranam'ittor, cruits.j~,

the blocsh Are gualified for Use in greas that are not susceptible

to moisture intrusion. TVA, gupplied-and installed terMjinal-kblocks

In lt nlunetion boxes inside c'nntnjngM= and the main Atem valve

vnnalt room are coatid with Daw Cornint Mg 31A0 Goatine.,

p/A\GE .-
TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-TB-O~l PLANT WEN UINIT(S) 1 -SHEET B2A_ OF B39

BINDER TITLE GENERAL 'ELECTRIC COMPUITED6 94VL D ATE /5/AS R _ R__

TERMINAL BLOCKS CHECKED/jI]~&- DATET"').ý ___

TECHNICAL ISSUES AND OPEN ITEMS

1. Technical Issue - Justification for the utilization of both cellulose
filled and mineral filled phenolic must be entered into binder.

2. Open Item - Verify that all terminal blocks requiring coating have been

coated.

3. Open Item - Nametag discrepancies on field verification data sheets must

be corrected.

4. Open Item - All unqualified terminal blocks must be replaced and coating

applied where required.

PAGE Q-A

TVA 19537 ICE-3-86)

0
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BIDRN.WEIQ-TB-OO 1 .PLANT_______ UNIT(S) 1 SHEETB3 09
R .R

BINDER TITLE ________________-IC COMPUJTED .Q* DATEZ&.i/! -

TERMINAL BLOCKS -CHECKED Q& DATE/2

OUALIFICATIOW 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 10C1150.49
and/or HUREC-0588 Category I (I1EER323-1974)

-Components are Qualified to the Criteria of NUJREG-0588

Category II or the DOE Guidelines of 1E bulletin go. 79-

01B (IEEE323-1971) (DOR Guidelines Applicable to only 37Wq)

JUSTIFICATION/COHMKNTS NA

INDICATE OTME REGULATORY DOCUMENTS AND/OR INDUJSTRY STANDARDS MET

IEEE Standard 344-1975

10CFR5O/A122endin B

ANSI N45.2

NEMA ICS4

UL 1059

I ~PAGEik

TVA 19537 (OE-3-86) ars 3
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BINDER NO. WfEQ7TB-W1 PLANT_______ UNIT(S) IL __ SHEET ~
R __R

BINDER TITLE GEMA EECTRIC COMPUTEDA DATE 7&L/

TERMINAL BLOCKS -CHECKED/ D DATE ___ ___

D. gUALIFICATON METODOM G (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 I dentical or Similar Equipment Under Similar

Conditions with Supporting Analysis

JUSTIFICATION/CONMMET See Section E for smlrt icsin

TVA 19537 (OE-3-86) 
EQPl 27 * 31

I

TVA 19537 (OE-3-86) ZQPI 27.31



(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s9)

TAmi~ifv Cnmnon~nt-Unique checkaheet

Terminal

General

series

attached:

JUSTIFICATION/C9MHENTS *This binder ale

docuMentation for GE models CU151A. U-5

only GE model CR15~1B terminal biLhnyt

Qualif ication

General

RA

Page 1-2,
Pgr. 2.1
Page 1-2,
Par. 2,1
Page 1-2,
Par. 2.1

~~4* 14~,-mP4nflI UL CUS U U 44A~A.A.~~ - -

EB-25. and EB-ZZ althoug~h-

h ,n t,.gA in the WIN

Category A/I Class 1E hars aniowt ggia a vdne

by TAB F field verification).

C

TVA 19537 (OE*3-86) EqP127 *J1

BINDER NO. WINEQ-T5-OO1 PLANT_______ UNIT(S) 1 SHEETB-5  69
R __R

BINDER TITLE GENERAL ELECTRIC COMPUTED Sk DATE ____

TEIIJIAL BLOCKS CHECKED DATE 1d DATE

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the

plant equipment vhich requires qualification (yes/no/WA)? j.

IN as



WBNEQ-Th-OOl WBN 1 B6 l9
BINDER NO.______ PLANT_____ UNIT(S) - _ _SHEET - _

BINDER TITLE __________ELECTRIC _ COMPUTED DATE____ ___

TRMINAL BLOCKS -CHECKED./W DATE A/ _____ ____

SIMILARITY JUSTIFICATION

A comparison of the CRI51B, C&i5lA, EB-5, E3-25 * and EB-27 terminal blocks is

presented below (compiled from data in TAB E):

Electrical
TB73il 28atinRtM

CR151B Cellulose- Molded 30A,600V
Filled Phenolic

CR151A Phenolic Fabricated .30A,600V

EB-5 Cellulose- Fabricated 30A.600V
Filled Phenolic

1B-25 Cellulose- Molded 30A,600V
Filled Phenolic

EB-27 Cellulose- Molded 30A,600V
Filled Phenolic

Dimensions for typical 12-point terminal blocks of each type are given below:

Spacing Between

ZU ruLk Ad jac ent Terminals

CR1513 6.88" 1.62" 1.16"1 .56"

CR151A 8.81", 1.75" 1.45"1 .62"

13-5 8.25" 2.00"1 1.31" (2) .62"

E3-25 8.25" 2.00"1 1.25"1 (1) .62"

EB-27 8.25" 2.00" 1.25" (2) .62"1

Suffixes to the above model numbers reflect the type of terminals (i.e., screws
saddle clamp, etc.) and number of terminals. Field verification has indicated
that all of the TB screws are either binding head or washer head type screws.

TVA 19537 (OE-3-86) PA~R-1Si7-317



0BINDER NO. ____________ PLANT -B UNIT(S) ______SHEET 
B7__P

BINDER TITLE GRA ELCICCOMPUTED DATE

TERMINAL BLOCKS CHECKED _____ DATE IA

As shown above, each of the terminal blocks is composed of a phenolic material.

Although the exact phenolic material of the CU151A is not 
known, it is

reasonable to expect that it is cellulose-filled, since the other General

Electric blocks are. The chemical compositions of the metallic materials f or

the above terminal blocks are given in TAB C, page C10. 
The EB-27 metallic

chemical composition is assumed to be similar to the ES-25 since General

Electric, in their technical data sheet No. 7173, dated October 15, 1984 (see

TAB E), states that the E1-27 is the same as the E3-25, except that short

circuit strips are supplied in lieu of a marking strip. The CU151series blocks

have zinc- or cadmium-plated, screws and brass terminal plates (strips), while

the EB series have nickel-plated brass screws and terminal plates.

Numerous tests and reports, specifically Sandia Laboratories report No.

NUREG/CR3691., dated September 1984, "An Assessment of Terminal Blocks in the

Nuclear Power Industry," have concluded that the terminal block phenolic

material is not a significant factor to terminal block failures, but rather

leakage currents caused by conductive film formation on the terminal block

insulating surfaces. Several sources exist which contribute to the film

formation: contaminants (dust, manufacturing residues, body salts from

handling, etc.) in the block crevices and on its surfaces; corrosion of the

block metallics (conductive strips, screws) and condensation formed from both

normal and accident conditions.

The conclusion from the chemical analysis of the metallic materials of the

blocks is that the CR151-series metallics will corrode more easily than the EB-

series, and the CR.151B is more apt to corrode due to its zinc plating than the

CU 51 A.

Geometrically, although the terminals for all the blocks are located

approximately 1/2" from the bottom of the block base (and thus to ground), the

CR151B block is more likely to experience problems with leakage currents because

of closer terminal spacing and shorter barrier height. These characteristics

provide a shorter path for leakage currents, thus increasing chances of terminal

block failure. Although overall physical appearances of the blocks differ

somewhat, the relative surface areas and distances between terminals are the

central concerns in surface film formation and potential leakage current paths.

Based on the similarity of the block material, and the fact that the CR151B is

more prone to failure, this block was chosen for the test program, and its

qualification qualifies the other GE models.

(1) Dimension obtained from measurement of actual terminal block sample.

(2) Approximate dimension based on similarity to the EB-25 block.

PAGE P'
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BINDER NO. WBNEQ-TB--OO 1 PLANT WBN UNIT(S) 1 SHEET B8 39

0 GEERALELECRICR -_ R
BINDER TITLE ___________COMPUTED DATE _______

TERMINAL BLOCKS ?/_________________CHECKED , ~ DATE 192k __ __

F. INSTALLAXION INTEmFACE

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

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Terminal Block
Imountins Screva

Nolne

Terminal Lugs
(1) see Coinnet

None

oruigontal or Veirtical-

Junction Boxes and
JMWOK Wiriniz

Plant
Requirement?
(XedwgL.

(3) Igo

- PA

Reference

Par., 3.2.1

NA

Page 1-2,
Par. 2!t.

NA

Page X-10,

Page VIII-3,

Page 1-2,
Par. 2.2.1;
Page VIII-3,
Par., 2.1.1

JUSTIFICATION/COMM(E'T W1 All terMinAtion on teMial" block At-!&t=

Bar are made WUin 2reScibed materials an~d proceduresper TVA Eneral,6

Construcition SnecifiCAtion G-38. Jnclud~ed in 9-3A are cist~ nuae

and Udninulaited terMinals (ti coaed f2 or oidAtinioroo ihibition

and cozinatihilitv vith terminal blockmaterials) which~are~instalIed~bv~

usina the aonrosriate terminaLmanufa~nxex±scALibratedri.mniuat~oIn>.

Sources for these terminAls are the AMP Products CorD..3undy Corp..and

Thn~¶~i~ i~v,,4 ~aPg (~nwrnnnv

PAaE L 10

zwris Z.3*1TVA 19537 (OE-3-86)

And comnatibilitv with terminal bl -ock materials) which are installed 
bv



F BINDER NO. EQhO1PLAT_____ RNTS R HE 9A__

BIDRTTEGIMRRAL ELECTRIC COMPUTED DATE

TfMHI1AL BLOCKS CHECKED DATE -f16

F. ISTALATIN ITERFCES(Continued)

The, performnce of-the terminals in the Last confirm the mmwumtbiit o

these materils. Terminlal blocks screw are ighend to provide aý

.ggn-sma concion with- trinails. unless otharwise instructe bytril

block Or terinlal 12ndor0. Thesle 01roceduresarerqie y V ee

Constructiog Spec-ificati& og G-31. "Insaln Inslae Cbes aedU

to 15.000 Volts." And Wattg Bar Nular glant mod*fct~ll an diin

(2) Teminal block or2 tto in tet asertical whocen conduit

enerna to o Ibb.Tis allowd teceia og eneimn untion

box to flow or dri2 down terminaulblok across adjen cIrts. thus-

inret=n2cane of leakAse carret an susaet fiueo h

under the conduit entrY in the tet the- 2 osibiit W ust tha imim

blockhs Sma be locaited directly-jander to& nr2cnut a at Bar.

Bmt in the high Accdn rsue ara hr tai/hmch pa

~~ ~~ ~ aw~ate arecledt ,nmihi

TVA 19537 (OE-3-861

9

vossibility and the teria lok ar coed Insd otimn and-

the mai seam vale aul roma to hen-2 protet te. AsLe oe ()



BINDER NO. WBNQ-TB-001 PLANT ______ UNIT(S) 1 SHEET B10 0ý39

GENERAL ELECTRIC COPUE R___ ___

BINDER TIT L E _ _ COPTD W - DATE __A

TERMIIIAL BLOCKS CHECKFED ___ DATE _________

F. INSTALLATION INTERFACES (Continued)

(3) Thatandard DhvsicAl cgrifiglration is to install terminail blocks ina

enclosures 22K the National Electrical Co~de Article 11Q-17 &nd the MEKA

Sadarxd Publication 250.nj Thef ktachmet of the terminal blocks to the

enclosure internafl 2Anels bY 3ountina screws, the attbAcmen Of virina to

the terminail blocks. by terminail lues. and the orientation of the, terminal

blocks within the enclosuresg %rg all standar~d considerations in aill

terinafl block 20 anicAtiona/ inatallaticions And do not reu&irM 6n21Geial

Tay.,~nnI 1..1t~~..Ira ~n URN o~f*p~-,~1n~A ~'i,.'.u¶Im

are installed in gasketed And munnaketeA sheet steel encloure (see, Binder

WBNEQ-JlIOX-001).- The enlSures19 =roide A deeree Of 0hsiALGALrotec2tiona

but Mr n10t relied 929A for enironMental QualificAtio other thAn for

direc sARE i9nieeAet, The Wvle test MUrrM. 17733-1. SIualified

terMinal blggks installedA in 12. (&a kgtmd) enclosures., Rvever

sia the enclosures had weenholes drilled in them and they had one

con1duits enter~ina the the test gesentially g~glied toUneA&kted

enlsrs nmc1lso, RM f I .

iax. * 0~~
TVA 19537 (OE-3-861 0wirlZi e



WIN 1__BI__1 SHET B9

BIDRN .WBEMQ-TB-001 PLANT - UNIT(S)SHE
BINDERNO 

R _ R _

BINDER TITLE COMPUTED/&Y- DATE Z&6A9~

- EIIJBLSCHECKED DT

F. INSTALLATION INTERFACES (Continued)

Bisder No,,ntrfc

WBRIOJBQX-O2l Juncion Box

WINQC.ABL-0ik Rogkeso anl? J932fr MWi

PAGE~-Ci-L

TVA 19537 (OE-3-86) 
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BINDER NO. WBE-BOlPLANT_____ UNIT(S) SH 12-

BINDER TITLE G~EA LCRCCOMPUTED AW DATE 7IZ1dg __

TERMIN(AL BLOCKS -HCE ___ AT____ ___

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 damge

(b) Baseline performance
measurements taken

(c) Equipment aged:

Thermal

Radiation'

Wear

(d) Vibration/seismic testing
conducted

Yes /No/NA

yes

Yes

Yes

NA

Yes

(e) Design basis event (DBE)
exposure Yee

Mf Post-DIE exposure Yes

(g) Final inspection and
disassembly Yes

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

Reference
Page 1-1,
Par. 2.1
Page 1-3,

Page 1,-I,
PAr. 2.0
Page II-1.

See Sht. B13

Page VI-2,

Page VIII-4,
P&r. 2.4
Page VIII-4,
Par. 2.4

Page IX1-,

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Ye
(Reference Page 3tii. gsaranraph 8.0).

JUSTIFICATION/CONMMNTS *Only coated terminal blocks wger

thermailly sad, since the Dow Cornin MT 3140 was considered to

be genogiliv to theRMl Aging. The uncomte~d blocks in tha tegt

were not thermally "Oda. since the terminal blockt Maiterial were

deeM"d not ane-sensitive to tige-teMerature effects (Ego I773M

Dafte X-19. 2oaraaraah 3,&,5),

PAGE16-A1
04 &.1..0TVA 19537 (OE-3-861



6 INE N.WBN!Q-TBOO 1 PLANT_______ UNIT(S) 1SHEET B13 o L
BINDE NO. _

BINDER TITLE GEA ELCICCOMPUTED DATE

TERMIAL 110(15CHECKED _ ___DATE~

G.M(l)) Weair -- The terMinAl bloks c28111in no "oiALUsArt d thug.

wearasin is no1 ARB1ouriaSS for thill 229iRMaent The blocs Li"e

mmanfactur~erL's ratinas (30A600V). Thu. therle Are 02 21c2 icl

mecanial.orprocess alrsse induced in them.-

TVA 19537 (OE-3-86) 1rL 
3



BINDER NO. WBNEQ-TB-001 PLANT WBN UINIT(S) 1 SHEET B14 O3

BINDER TITLE GEEA LCRCCOMPUTED, -* DATE 2 / R __R

TERMINAL BLOCKS
CHECKED -r__76 DATE ZIKAý ______

H. fN

(1) Was aging considered in the qualification program
(Yes/no/NA)? Ye (Reference Page IV-1, par. 2.0 and

Pugz Il-1. 2ar, .0

JUSTIFICATION/ COMMENTS __________ ___________

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

#zia -Ef e Yeq/No/WA

Thermal aging

Radiation exposure

PAr. 2.0
Page II-1,
Par. 2.0

Vibration (nan-seismic) aging

Operational (electrical/mechanical/process) __I _ 52S~
stress aging

JUST IFICATIONI/ COMMENTS _____________________

(3) Were all known synergistic effects which are believed to have A
s1ignificant effect on equipment performance considered in the aging
program (yes/no/W)? NA (Reference M

JUSTIFICATIONq/cw~ COMNSeeg~ sheet-15.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Xja _ (Reference Pianep ZV-1. gga. 2.0).
JUST IFICATION/ COMMENTS ___________________

PAG:E_____ý
TVA 19537 (OE-3-86) rs.3
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BIDRN.WBNEQ-TB-001 PAT WBN UNIT(S) _ _____SHEETB5 
3

BINDER TITLE G UA ELTRCCOMPUTED AM DATE i~B
TERMINAL BLOCKS CHCE rTZQ DTE__

TEST SEOUKICY ANM SYUNEISTIC inECS SECTIONS G WMD 11031

A review of NUREG/CR-21 57 and 2932 determined that there are no known

synergistic effects on the RTY coating material that would cause unsatisfactory

performance of the terminal blocks. The terminal block materials were assumed

to be insensitive to thermal aging effects, and the test program proved that

they are not sensitive to radiation effects of the levels exposed. As shown in

Sections 1, 111, and V of Hyle Test Report 17733-1 (See TAB W,. the result of

sequential radiation and thermal aging on the terminal 
block coating material

was increased insulation resistance after each exposure from initial baseline

measurements. No visible dama ge or degradation to the terminal blocks or

coating had occurred. Because each exposure (thermal aging and radiation

exposure) on its own increased the insulation resistance of 
the blocks, it is

reasonable to conclude that the reverse sequence of exposure or simultaneous

exposure to these parameters would have the same effect. It is concluded that

sequence has no effect on these materials.

No dose rate synergisms are known to apply. to the RTV or terminal block

materials. Moisture is the only other environmental parameter that could

have a potential synergistic effect on the terminal blocks. EPRI Report

No. NP-2129, "Radiation Effects on Organic Materials in Nuclear Plants,"

states that cellulose-filled phenolics become sore susceptible to moisture

damage after irradiation. However, this phenomenon vas not observed in

Wyle Test Report 17733-1. Also, any moisture induced cracking of the

phenolic insulating material would be minimized as the entire block is

held intact and rigid by the mounting screws. In addition, changes in relative

humidity could cause condensation to form on the terminals, 
thus increasing the

chances of corrosion; however, terminal blocks in areas that experience periods

of 100 percent relative humidity during non-accident conditions (i.e.,

containment and the main steam valve vault rooms) are coated with Dow Corning

RTV 3140 coating. Periodic surveillance and preventive maintenance, as

recommended in TAB G, will detect and correct any potential corrosion problems.

TVA 19537 (OE-3-86) 
PG



BINDER NO. _______ PLANT_-____ UNITIS) SHEET___ -_ OP __

BINDER TITLE K.CICCOMPUTED -;W DATE R__R

TERMINAL BLOCKS -CHECKED ______ DATE____ ___

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? In
(Reference: Section X. gaK§&raxh*3.6 thrgugh 3gfis~g.l Tables

Iand II; AggendjA ly),

JUSTIFICATION/CONMNTS Pheaolics mere shown not to he Zae-_

sensitive (Rfer &o Justification/Coments. Sect~ion G).

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Ye (ReferencePae-1. sararan

JUSTIFICATION / CONNUMENS _________________

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification progrua
(yes/no/NA)? len (Reference Pane, X-1. garA&rAsh- 3..6.A,l;

PAIe 1-19. Da anrh 1.6,5)L

Pfirmter Plant Ndaiiuaw Normal = Imaen

Temperature 1290F (A8.9C) 12F(89C
Time 4QXfrj41ba0-years

JUSTIFICATION/ COMMENTS _______ ___________

(e) Was the Arrhecius methodology used for accelerated aging

(yes/no/NA)? Y&L (Reference Page &1-49. Angndix IV.

JUST IFICATION/ COMMENTS __________________

Mf If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? lea.......
(Reference PAIS X-If6. DRAXrAn;h 3.6.4.1).

JUSTIFICATION/COMMENTS The, Rgp, actvaio enmygs sd as
the basi for the nn aronrw habe auseheoi ae otn-

yearson teminalblocSI that. had M~caie h otn a

TVA 19537 (OE-3-861



BINDER NO. ____ __WN1R 
__ R __

BIDRTTE GENERAL ELECTRIC COMPUTED43t DATE i~
- TERM4INAL BLOCKS CHECKED ____DATE ~LL

R. AGING (Continued)

(g) If a regression line was used for determining 
accelerated aging

paraeters, are test points or failure modes identified 
on the

line (yes/no/NA) -BA . (Reference _Sjjj21

JUSTIFICATIONq/COMMENTS Rerso line nt ed

() Was the equipment operated during the thermal aging

(yes/no/NA)? JL......(Reference Paae X-19. 2araaah 3..)

JUSTIFICATION/COM(ETS See sheet 118.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification

progra (yes/no/NA)? In (Reference ae 1-. nrfah 2.)

JUSTIPICATION/ CO*IIENTS _____ ____________

(b) Were the materials susceptible to radiation degradation

identified in the qualificatio~n program (yes/no/NA)? 
__jqi

(Reference 
Par e-0 Xtm . .: Ps -14.

JUSTIFICATION/ COMMENTS _________________

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

qualification program (yes/no/NA)? _j..1..._

(Reference VaSS K-15. nrfmh 3.3)

JUSTIFICAT2ION/ COMMENTS __________________

PAGEL.

TVA 19537 (OE-3-861
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BINDER NO. WBNEQ-TB-00O1 PLANT_______ UNIT(S) 1_____ SHEET -1 0 __

BINDER TITLE ELCRCCOMPUTED DATE R__R

TERINWAL BLOCK CHECKED _____ DATE _____ ____

H.(4)(h) JUSTIFICATION/CO4NENTS 31Th terinal blocka Were nat energied durina

thermal is# Beuec Of 9112l teait -ro2ra1 1733-1 for the follovine-

.t The termifial blocka axe RAmlive devices. Thus. ther in 2o need to

monitor their nerformance dune thermal amine.

2., ýan tgeeRsature rise in thse blocks' eucloauren duet to ener~aiationu

in aeelisible u o h oloia

a. iThe reaults of the 17733-1 &It=rora revealead that there iU

little difference. if ally, oa terminal block serformance durn

an ACCidEnt Zhet~her oK not they axe coated0  Ihus. the effect of

teim~eature ona the coatiaz 0aterial is irrelevantg, Hula had

concudedthat- th teMinAl block Mater~iAls NO0e not sensitiv

to t2eteipatr ffcta over a 40-Year lifetime (gaze &--12A

b, Thee imniAl therml contribuition fromteinlbok

inside enclosurehsbeamse: (1) instrmenatcion cirumits

onerate a igh Iow Guzzant, thus theret isno hebat rine And (2)

safet-related control circuits are omeatcd enly neriodicaLlyL

PA2l-F

monitor their nerformance durina thermal Avina

I
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BINDER NO._WNQT-~ PLANT_____ UNIT(S) 1 HER 9_ 0 _
BINDER TITLE _________ELECTRIC 

_ COMPUTED g9L DATE /___
TURI4IIAL BLOCKS CHECKED _ ___DATE

a, AjLNG (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable

(yes/no/IA)? _tL. (Reference PseI-~ rvh2.0.

Plant normal inbient radiation7
dose (rd) 20x1 a~

Test exposure dose (rd) 2.534 x 10 aw9

Test exposure dose rate (rd/br) ;1&0IQ i6

Test exposure source type

(e.g., Co-60 ginaw) Co;60 GaM

JUSTIFICATIOL/COKNZNTS

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during normal

and abnormal operation addressed in the qualification progmaa

(yes/no/NA)? _E9. (Reference 1&1

JUST IFICATION /COINENTS Eum~n ntle n ecoue

Ehih . r - iil montd Se TA C(ap C)

(b) Was the basis for vibration aging identified and justified in the

qualification program (yes/no/NA)?
(Refer enc e &.a

JUSTIFICATION/COMMKTS See. W6(a).

TVA 19537 (OE-3-86)
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BINDER NO. _______ PLANT UITS SHEET B2 OF

GENRA ELCTICR _ R__
BINDER TITLE _____ ______COMPUTED ___- DATE ZM8

TERMINAL BLOCKS CHECKED DATES

H. Aid& (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 progran (yes9/no/NA)? 12
(Ref erence ILP4g

JUSTIFICATION/COMMENTS See, sheet BI],

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification progroa
(yes/no/NA)? NA (Reference LPA).&a

JUST IFICATION/COMMENTS See shee~t B13..

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Ye
(Reference Pfine 1. 2ASASIZran 4.0).

Qualified life (Document in QNDS) 4-er

JUSTIFICATION/ COMMENTS _____________________

TVA 19537 IOE-3-86)P GEL .41I3L



BINDER NO. _BNE_-TB-001 PLANT WN UNITIS 1 SHEETB2 3

BINDER TITLE ___________ OPTDVDT

TERNINAL BLOCKS CHECKED D AT E 691-r

Ag. G (continued)

(9) Were replacement jilt er'vals for the equipment or its components defined

in the qualification program (yes/no/WA)? ~
(Reference i...Ia2Lg)

Replacement Intervals (Document in QM4DS)_____________

JUJSTIFICATION/ CO*INEN Ng repaemn itrvl: emia blocks-

qualified for 40 vears,

~'t..C-F

I ' '~ 

B~4riLI 
.JL

TVA 19537 (OE-3-86)
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WBNEQ-TB-001 3B 22 r
BINDER NO. _______ PLANT______ UNIT(S) SHEET - __

BINDER TITLE ___________COMPUTED," DATE ZA~.~
TERMINAL BLOCKS CHEKE -7S DAE______ __

ICECE DATTIEL 11AYSI

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

(

C

C

C

C

MatRadiationerActivation

a) Phenolic 35Ax1 ae12 L2PlX3

b) Dow Cornini~ RTV 3140 MMLkg2.Q Pa~ X-1121PmLek.30
Coating

c) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

d) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

e) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

JUSTIFICATION/COMMENT S The 2henoliG Material fgorm the bang of, the

tarminjal block jand in nsed An the insulatina wAterial between circuits an

the block. The WT uoatin is used to helpm usrtt the terminl -block

conductmA& ljateiials tenl screws And conneIPCtoR 21Ates) fromcoroio

and Dotentiail le"Akfe t rat if the lock il emooseid Lo 02o istue The

RTV activation gagrgy was Msed as the basigi for the therMal Aging oRoUAiM

was equivalent9 to 37 years (actAivaio enrgy 1.59) on the teminal blok1Sk

thnt hnA ~he~ t~nntina~ tha ~ns~it~a v,~ ~a~A tn ~ ~auival~nt of 40 yearn

(activaition eneig 1.61), A detailed ainalymia fo1 the 2henolic and Gultinf

is or2entd in 2Xle Test Ra22rt N2. 17733-1. Sectiona I. a,20Aaraoh 3.A Wild
3.6.hAf t h f a n1h aivln f4 p

PAG
rA4rLZ7 .JLTVA 19537 (OE-3-86)
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BINDER NO. WBE-hO1 PLANT WB - UNIT(S) SHEET B23 IP

I RR -_R

BINDER TITLE GENZRAL ELECTRIC

TERMINAL BLOCXS

COMPUTED DATE _____

CHECKED DATE ____ ___ __

J. EQURO ELECTRIAL CEARCTERSTIC NEESSARY TO ENSURE TEE PEIORIM
SPECIFICAIONS CAN BE SATISFIED MAIE ACCIDENT CONDITINS

(1) Acceptance Criteria: Does the report/analysis identify the limiting

values of performance characteristics which would constitute failure if

not met (yes/no/NA)? JU (Reference Pae 211I-2a aRanrn 125).

Identify Acceptance Criteria: The terminal block&A hall distribute-

,~f ~nA Atawit~~~ durinn the
SuLLA.LJhnuL =21JU J.Lo mug&&LU ;A a&

LOCA test, Pro2er 09Erakility Of (see sheet 324).,

(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)? 12j (Reference ZL_1J-&&

Identify baseline and functional testing: Ingulationreitac

seawnreman af ter thermal 8ffinna, raidiationma eue eii, teitifAR

loaid current ZRAiorin during accidentL fijNuAtion. and 2eriodic

lefikaffe current maseurements durinn accident ejiclation.

JUSTIFICATION/ COMMENTS

(3) Does the qualification report/analysis describe loads (or load

combinations) applied during DBE test (yes/no/NA)? _Y&L
(Reference Pane VIII-Z,, garagragh 1.5.1).

JUSTIFICATION/ COMMENTS ____________ ___________

PA
D%(&s.~ .~.

TVA 19537 (OE-3-86) 54.4.1 *J.



BINDR N._________ WBN I B24
BINDER NO.0 PLANT_____ UNIT(S) SHEET__ __ __

GEMMA RLCTI a M/
BINDERl TITILE ___

TERMINAL BLOCKS
COMUWTED D ~uL LAT 4 ___ __

CHECKED ______ DATE'4/ __ __

J.01)(Continued): end devices is defined as follows:;

1. RTD End Devices - The output resistance shall be within 1 20 percent
of the values recorded during the pre-LOCA operability checks.

2. Transmsitter End Devices - The output currents shall be within -20

percent of the values recorded during the pre-LOCA operability checks.

3. Solenoid Valve End Devices - The solenoid valves shall remain
energized during the LOCA test and not change state.

TVA 19537 (OE-3-86) .,K. L - # j A



BIDRNO. WBNEQ-TB-001 PLANT -_____ UNITMS 1 SHEET 325  003

BINDER TITLE GENERAL ELECTRIC COMYPUTED DATE 7-1ALI& R__R__

TERMINAL BLOCKS CHCED____ DT ___

J. 9ELHIPMET EL.ECTRICAL CBAEAC TERISTICS NECESSARY TO ENSURE THE PERFORMANCE

SPECIFICATIOHS CAN BE SATISFIED UNDER ACCIDENT COUDITIONS (Continued)

(4) Do the applied loads during baseline 
tes ting reflect normal operating

conditions (yes/no/WA)? _N (Reference NA)

JUSTIPICATION/COIOIETS See sheet B27.

(5) Identify electrical characteristics 
necessary to ensure the equipment

performance specifications can be satisfiLed.

(a) Parameter Specified Accident ConditionsRernc

Voltage 12OVAC. 125VDC______

Load NA-______

Frequency NA______

Accuracy -(2)______

Other(s)-

JDJSTIFICAT ION/ COMMENTS J( 5)(a)(1) Electria paamtr f or termina-l

blocky, under specified accident conditions. are the sa-e as der

pant- norMal conditions. The Watts Bar terminal blocks are used in

control applications where conto 1 ircui lod 1aa d ~ to amv--

(typically these loads are less than 1 amg).

PAGE~2
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BINDER NO. 1WBNEQ-TB-001 PLANT WBN UNIT(S) 1 SHEETEB26- 0P39
R -_ R

B3INDER TITLE GENERAL ELECTRIC COMPUJTED D AT E A1•1 ______

TERMINAL BLOCKS -CHECKED !~9 DATE ___ ______

J. EQUIPM!ENT ELECTRICAL CHARCTERISTICS NECESSY TO ENSURE THE PERFWORMANCE
SPECIFICATIONS CAN 3E SATISFIED UNDER ACCIDENT CONDITIONS (Continued)

(5) (b)

(3)

-Parameter Demonstrated Conditions R eec

Voltage 12OVAC. I2VDC v VIII-20

Load 432 ma, 108 ma v VIII-20

Frequency MA NA

Accuracy (2)(2

Other(s)

NA NA NA

JUSTIFICATION/ COMoMTS J(5)(a)(2) The test poroaam wag desianed to

determine the ability of the terminal blocks'to Drovide sufficient

Poower for Drover operability of end devices during an -Accident at loads

tynical of -those at Watts Bar. There axe no- IOCFR50.49 instrwumetation

transmitter and RTD circuits terminated on-terminal block* at Watts Bar.

Therefore, accuracy is not-a consideration. T-he-demonstrated values of

voltage and load throughout the test compared closely to values which

vere vredetermined by Pre-LOCA o29erabiLit checks of the end devices.

J(5)(b)(3) See-TAB C._tsheet C9. for, discussion of 9Sualilfication of

terminal blocka for 48OVCasiatp.

K'
I vPq I~g3I lUE~OVI

EQP127.31

S
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BINDER NO. WBETT-0 PLANT- _____ UNIT(S) 1 SHEETB 27  0
R -_R

BIDE ITEGENERAL EL.ECTRIC COMPUTED W-- DATE 7hA

TWRINAL BLOCKS CHECKED ___-DATEZŽ/

J. (4) JUSTIFICATION/CON M TS

Only insulation resistance measuremnts were performed for baseline

testing. Testing for operability with test loads was considered

unnecessary because terminal blocks are 
not complex equipment, and.

insulation resistance measurements and visual 
inspection did not provide

indication to the contrary that the terminal blocks would not carry the

load. Pre-accident simulation load conditions were established. 
See

J.(5).

03j

Ok I
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BINDER NO. WNQý-AQ~l PLANT LBN UNIT(S) 1SETu&OB.
R - R _

BINDER TITLE GENERA ELECTRIC COMPUTED QMA&L DATE "9

TERMINAL BLOCKS CHECKED _____DATE ?,~ ______

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. See sheet B29A for a list of references.

(1) Normal Max (2) Abnormal Max

(a) Temperature C 0 F) 1 . .(a) Tem perature ( 0 F) 130

(b) Pressure (psig) Q.3 . (b) Pressure (psig) 0.3

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

2 x 10'TID

(d Radiation (rd) 'Gmm (d) Radiation (rd) NA

Comments: (1)(a) and (2)(a) - Main steam valve vault. rooms have normal

and abnormal maximum temperatures of 130 0F and 140"F. respectively.

(3) Process Interfaces: None

(4) State anticipated occurrence frequency and duration of abnormal

conditions: Up to 8 hours Per excursion and will occur-less than-1Z of

the plant life. Th e 10*F difference for the abnormal time is neglip-ible

for a 40-year life.

(5) Accident (worst case for any combination of specified accident

parameter including peak, duration, and profile):

(a) Temperature (OF) 327 Accident type LOCA/HELB

(b) Pressure (psig) 11.2 Accident type LOCA/HELB

Cc) Humidity MZ)7 100 Accident type LGCA/HELB

(.x0Gamma,9 /.xi0*beta),
2.ll6xlO Gam

Wd Radiation (rd) equivalent Accident type LOCA/HE.B.

Ce) Spray Type Chemical Accident type LOCA/HELB

See TAB C, page C7, for explanation of beta dose reductio B. Gamma radiation

value in DNE calculation (later) is greater than 2.316xl0 r ads. However, document

WBNNtAL-031 (TAB C, page C5) indicates that no 1OCFR5O.49 junction boxes with

termin 91 blocks in the EGTS room will experience an accident dose greater 
than

8.3xI0 rads.

PAGLB--JW

TVA 
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BIDE N.WDEQh-~ PAN HNUNIT(S) 11 SHEET Bý2_9 0FB392

BINDER TITLE GEEA ELECTRIC COMPUTED 49kf~q DATE

TERMJINAL BLOCKS CHECK.ED/A- ý DATES(-

K. RQID OERIG VIRONMENT (Continued)

Comments (duration/Peak/Prof 
ile/spray compositionl and 

pH, margin, etc.):

Spray uain i 0 dy and flov rate is 0.92 Rp/t pa OD

aiin i an alkaline borate aolution (H 83 produced by mixin

bori aci wih soiumtetrabborate.

(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)? Lea (Reference TAB C. pao2e C: Scion P.

(7) Subject to submergence (yes/no/NA)? 
_14

(Reference TAD F. TAB C U pates _C-3-a-n-dC6)L

Identify initiation time and duration 
of submergence:------

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

Ly~p eRIMS No.

(a) Moisture intrusion (TAB C. nae C2) B45 851017-2-3-5

(b) Th r al ife (TAB C._ axe C4 NA_ __ _-------_ 
__ __

(c) Sbegne i auxiliarv buildina 4 601 1

(TAB C, page C3)

Wd Maxmu cntinment. water level- NEDB 412 2

(TAB C, page C6)

(e) Ra i t o TD C., pat 
B7 45 19 8601, 205 235

Mf Post-accident operatitiR time 
-A____________

Comment K.8() Se Set B9A for radiation documentation references.

L 
~ PAGEF-_33L
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WBNEQ-TB-001 WBN 1B29A B39
BINDER NO. _______ PLANT -- UNIT(S) ______SHEET - OF__

GENERALELECTRI R __

BINDER TITLE GEEA LCRCCOMPUTED DATE ___

TERIMIL BLOCKS CHECKED A TA-L DATE'___ ___ __

DOCUMENTATION REFERENCES FOR EKVIRCWMENTAL CONDITIONS, SECTION K

See the referenced documents for the environmental radiation conditions,
both normal and accident, in the listed areas. See the WEIR 47E235-42
drawing for the maximium values for temperatures pressures and spray.

AREA RFRNE

Primary Cntmt

Annulus

Aux. Bldg. General Areas

*EGTS (El 757/tm A16)

*ABGTS (El 737/tins A5,A9)

**Volume Control Tank
Rooms (El 713/las A7,A20)

4 0-Year Normal

GERNAL3 -00 1

GENNAL3 -00 1

WBNWILAW -02 5

WBNNAL3 -025

WENNAL3-025

WBNNAL3-025

Accident

WBNNAL3-004

WE NI~L3-004

WBNRAL3-026

WBNNAL3-031

WB NWAL3 -00 7

WBNNAL3 -021

*Location specific radiation doses for equipment in these areas are
documented in TAB C, Section C5.

"These rooms are listed for reference purposes as the room's interiors have
extremely high normal doses. However, field verification has determined

that no junction boxes, terminal blocks, handawitches, etc., are located
in the interiors of these rooms.

~A(~LS, .JL

TVA 19537 (OE-3-86) 0rA4r L J. i . i i



TERMINAL BLOCK~SCHCE

L. SMAYCOMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITI ONS

(1) Comparisonl of worst-case maximum parameters:

Pa~aeerUSiLi emntxý Reference
PP V111-28,29,

3 0

Operating Time 100 days 83 bouRs8 P X-_26 Par._3.10.7

Temperature (OF) 37350_ 
P V11128

Pressur e (psig) .112 21.12 ý P 12

P X-25, Par. 3.10.7

Relative Humidity MZ ý100 _100 p V111-28

2000ppu boron 2000ppm Voron P V111-4,

*Chemical Spray RE _8.3 2g 8.3 -ý 1 Par. 2.4

2.316 x 10 8gamma 8 p 1I-1,

**Radiationl (rd)*-k and beta, 2.5337xl
0 j anmA -Par. .2.0

Submergence NKA NA _ ýNA_

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

**Enter 40-year integrated 
normal dose plus integrated 

accident dose

and specify type.

***See TAB C, page C7, for Beta Radiation Dose Reductiofl Calculation.

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

Test Profile

PrmtrEnvelopes SpecifiedRernc
Pretr(Yes/ o/NA) _R~fec

Temperature 
esP 

VIII-28

Pressure 
__I__ea_____111_28

Relative Humidity 
Yes 

p VIII128

Chemical Spray Yes 
p ýV11-4

Submergence 
WA 

NA

JUSTIFICATI0N/COMMENTS Se TD C a 8. fr extension of post-

accien prtn tme o 100 day~s. 
P G~3

TVA 
EQP127 .31



BINDER NO. WBE-T-0 PLANT WB UNIT(S) 1 SHEET -B3 OF B3

BINDER TITLE GENERAL ELECTRIC COMPUTED )WA DATE 7,&4R

TERMINAL BLOCKS -CHECKED j&DATE 2A4A -- __ ___

L. SU1KA.RY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS (Continued)

(3) Were-margins applied to the test parametersa or otherwise addressed in
the test program to assure that normal variation and uncertainties are
accounted for? (Note margin applied, yes/no/NA)

SuSaested Margins yer IEEE-323C 74)
Margin
App2lied Yes/No/NA

Temperature: +15 degrees F

Pressure: +10% but no more than 10 psi8

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

8.6 giz&

+10%

Yes

Yes

Yes

!2.gL.. Yes (4)

NA

NA

MA

NA

( 2) NA

Vibration: +10% added to acceleration (3) NA

JUSTIFICATION/COMMENTS: (1) Only the upecessary levels of voltage
and freouency to operate the end devices 3were applied.

(2) Althoush required by IEEE-323(74). the twice applie
environmntAl transient is iSenerally rssoanined to not be aeeded
if, sufficient maK~in in added to the temperatmre and 2Xemsure
ParaMeters. This is conaimtent ylith the option 2rovided in
IEEE-323(83).

(3) The teKminal blocka lwere qualified sei~mically ag devices in
thit~sromrnm~ vhi~k is siore strin&ent than qualification as
assemblies, which they are, as actually installed (32unted
inside enclosures which are affixed to some rigid stziacture).

(4) See TAB C. gaze CS. for calculaition Of extension of 2pgratnaz
to 100 dale. _

PAGE-6-3Iq

( 1) Nong
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BINDER NO. WBNQ-B-0 PLANT BN UNITIS) 1 R-SEE 3

BINERTILE GE9ALzLCTICCOMPUJTED gh ý DATE 7

TEMKINAL BLOCKS CHECKED CID__ DATEVL_ý'r

M. OPURAILITY TS-T REULTS

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

(Reference Pane -. ar. 2.2).&

JUSTIFICATION/COMMIMS The terminail bh cs dsrbue sfiin

durinn. and after desian basis acci~dents. -------

(2) Did the equipment perform its intended function during the simulated

design basis accident exposure (yeslno/WA)?

(Reference Pae V1II-5._aR. _3.0).

JUSTIFICATION /COtO(KUTS _____________________

(3) Did the equipmeint perform its intended function during the simulated

post-design basis accident exposure 
(yes/no/NA)? f

(Reference PASe V111-5. var. 3.0).

JUSTIPICATIOV/ COMMNTS _____________________

(4) Did the test demonstrate the operability requirements for the required

time interval for which the equipment is required to operate

(yes/no/WA)? LU (ReferencePae VI5. a. 30: TB.

JUSTIFICATION / COMMENS ______________________

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly

addressed and resolved (yes/no/NA)? I~i

(Reference PManes i.~j v : er .)

JUSTIFICATION/COK0I4KTh 2nly Anoais4an r uilcbe t

the terminal blocks being addressed in thish binder, Anomalies

3-5 ap olv- to cables which are ddese n ter bndr. e

SectiognP for disuoio ofa gaies

TVA 19537 (OE-3-86)

0



BINDER NO. _______ PLAN4T_ ____ UNIT(S) 1SHEET OF_ B3

BINDER TITLE _________ELECTRIC _ COMPUTED DA ATE 7/R66_

TERNINAL BLOCKS
CHECKED _ _DATEV____ _ __

N- CE NDSUVELLNC

Has the qualification progrm 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/IA)? Ys(Enter all requirements in Section G of the
Binder - Qualification Naintenance Data Sheets).

JUSTIFICATION/CO _________________________

PAGEK36

0
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IWBNEQ-TB-00l 1 EN IB34 B39

BINDER NO. _______PLANT_______ 
UNIT(S) 1SHEET ___ OF __

I R __

BINDER TITLE GEEA- EETI COMPUTED DATE ___

TERMINAL BLOCKS CHECKED _____DAT .E___

0. SUMMARY OF REVIEW eJoN

(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

identifijed?

(b) Here 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 DEE conditions?

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

(d) Materials susceptible to thermal/radiation

aging identified?

NA

NA

NA

NA

NA

Yes

Yes

Yes

Y es

Yes.

TVA 19537 (QE-3-86)
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BINDER NO. WBNEQ-TB-001 PLANT UB LNIT(S) 1__ SHEET B5OF B39

BINDER TITLE GENERAL ELECTRIC COMPUTED,ý DATE R ___ R R

TERMINAL BLOCKS -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)

(12)

(13)

(14)

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

Ye's

Yes

Yes

NA

Yes

Yes

Yes

Yes

Yes

P,~-Y3j
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- WBNEQ-TB-001 WN1SETB36 
OFB39

F BINDER NO. _______ 
PLANT- - -___ UNIT(S) 1-HE-__O _

BINDER TITLE GENERAL ELECTRIC COPTDDATE

TEMNL BLOCKS :jc
ýTEMNA LCSCHECKED 

DATE-_ _

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

(15) Criteria regarding functional testing 
satisfied? Yes

(a) Does the test plan/report specify an acceptanceYe

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, 1oad frequency, and other

electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy 
satisfied? NA

(17) Test duration margin (I hour + function time) Yes___

satisfijed?

(a) Is the minimum specified operating time at least X-......
1 hour?

(b) If exception to the 1-hour minimum operating 
time 2.......

was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied? Yes

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately Yes.

ident if ied?

P. DISCUSSION

See sheet B37.

P AG Eý-
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BINDER NO. WBNEQ-TB-001 PLANT WBN -UNIT(S) I1 SHEET BR32 OF B3&.._

BINDER TITLE GENERAL ELECTRIC COMPUTED DATE ~//~R__R__

TERMINAL BLOCKS CHECKED / - DATE ___________

P. DISCUSSION (Continued)

1. The terminal blocks are used to terminate circuits of safety-

related equipment inside and outside containment and applications are in

the 120VAC and 125VDC range. All 1OCFR5O.49 instrumentation transmitter

and RTD circuits have been spliced out at Watts Bar. This action was

taken to relieve uncertainties due to leakage currents which are

inherent in low voltage instrumentation circuit/terminal block

applications under accident conditions and which degrade instrumentation

si~gnal levels/loop accurac ies. Wyle test program 17733-1 showed that

leakage currents are a potential problem for terminal blocks in accident

conditions. and corrosion is a contributing factor to th~ lpakacrp

current. The test program also showed that coating of terminations can

reduce the levels of leakage currents. Coating will alsQ reduce

corrosion effects during normal, non-accident conditions. TVA-supplied

and installed terminal blocks used in local junction boxes in the harsh

environment at Watts Bar in safety-related circuits are coated with two

different coatings - Dow Corning RTV 3140 and Patel Engineers Conformal

Coating (PECC). The DC 3140 is used throughout the harsh environment

areas whereas the use of PECC is limited to use in areas in which the

40-year normal plus accident radiation dose does not exceed 2 x 10 7rads.

See TAB C, Section Cll for the PECC qualification justification and a

list of junction boxes (and locations) containingz PECC coated terminal

blocks.

PAGEýA~
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B3 8 B3 9
WBN SHET __O

WBNEQ-TB-001 PANT_____ UNIT(S) 1SET__O _

FI BINDER NO. CO__EDn _E~ 
R __ R __

GENERAL ELECTRIC COMUTE DAT

BINDER TITLE

TERMINAL BLOCKS ________CHECKED 
/tk DATE 7

P. DISCUSSION (Continued)

TThee bblocks are constructed of a phenolic materiaI and 
are-rated for

30 ampS and 600 volts. They utilize screw terminals 
for-circuit -wire

connections. The terminal blocks re mounted in enclosures tO provideq

a degree of protection from the environment. 
All 10CFR50-49 terminal

blocks are locatd above the Maxiu postulated flood-levels. Ter-minal

block-Enclosures in areas susceptible to high accident 
pressures

(containment and the main steam vault rooms 
and areas subject to

moitur intrui~n(see TAB C) 
have weep holes drilledi 

hm

0 Wyle Laboratories test jproeram-17733-1. along with complementary d~ata

from Wyle prem 17503-1 and 17508-1. pro~ve thttetrinal

blocks are qualified for 40 
years nd Will perform. gadeuately-before.

during. and after-design basis 
accidents.

2. Anomalies that occurred during the Wyle Laboratories% 17733-1 ts

2rogram that, could affect thte terminal blocks'- ability to perform_

their safety functions are 
addregged below

A. Anomaly No. 1: Te rminal barrir on terminal block specimens_ 2,_ 4,

and 15 were broken during shipment 
from the radiation facility.

Since the functional operabilit 
of the terminal blocks was demon-

strated in subsequent functional tests and accident test~ing. _the

damage does not affect the-qualification 
of the terminal blocks.

TVA 19537 (OE-3-86)



BIDRN.WBNEQ-TB-001 PAT WBN 1NTS HE B39 OFB39

BINDER TITLE GEEA LCRCCOMPUTED PW DATE 74A6_/&_ __

TERMINAL BLOCKS ____ HCE//~~ AE _ ______

P. DISCUSSION (Continued)

B. Anomaly No. 2: The output of the RTD end device for terminal block

specimens 4 and 9 was less than the required-1.04 mA (app~roximately

0.9 mA) after 15 hours! into the LOCA test. Measurements taken on

the blocks revealed that-specimen 4 was the problem. Testina was

continued successfully-with specimen 9 only in the-circuit. A

post-LOCA inspection of specimen 4 revealed a loose terminal-.screw.

The screw was tightened and the voltage was-applied to--specimen 4

only with the RTD end device. T Ihe output was normal, indicating

that the cause of the anomaly was probably the loose-screw, and the

terminal block would have Performed adequately in the test with-the

tightened screw.

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-JBOX-001 PLANT WBN UNIT(S) 1SHEET 1. OF L
- R - R _ _

BINDER TITLE JUNCTION BOXES COMPUTED ' DATE

CHECKED I2L DATE _ _

TAB A COMPILATION METHODOLOGY

The Watts Bar Environmental Qualification binder WBNEQ-JBOX-001 equipment
list (TAB A) was compiled by utilizing the DNE calculation WBPEVAR 8601003
as a baseline reference document. This calculation listed all of the Class
1E junction boxes and local instrumentation panels in the harsh
environment. 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 calculations (see
TAB E for the memo which tabulates the systems for which category and
operating times calculations have been issued) 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 WEPEVAR 8601003
calculation to ensure a comprehensive assessment of all Class 1E harsh
environment JBs. To maintain the TAB A through the life of the plant, this
process will be repeated each time a modification adds, changes, or in any
way affects Class 1E harsh environment JBs/end devices/circuits.

PAG

TVA 19537 (OE-3-86)
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TAR A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION ------------
COLUMN AZ ELEVi RM/RAD CONTRACT EVENT CAT OPER TIME

729' A06 VARIOUS ALL B

729' A06 VARIOUS ALL B

157' A16 VARIOUS ALL B

757' Alb VARIOUS ALL B

737' A01 VARIOUS ALL B

737' A01 VARIOUS ALL 8

737' A01 VARIOUS ALL B

731' AO1 VARIOUS ALL B

757* Al6 VARIOUS ALL B

757' Al6 VARIOUS ALL B

703' A01 VARIOUS ALL B

713' A01 VARIOUS ALL B

* FLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAD F.

BINDER NO. WBNEQ-JBOI-001
MANUFACTURER: VARIOUS
PAGE: I OF23

SAFETY FUNCTION

COMPONE---T-------C--ION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

R --- R -- --

PREPARER/DATE 1JA/, 4-4z --------- ----- ----

CHECKER/DATE Z 1ý -/b, Z

EROS No. UNIT DEVICE ID NO. DESCRIPTION

OBN-U-JR

NRN-O-JB

NRN-0-J B

NRN--JB

NRA-O-JR

WBN-0-JB

WRN-U-JR

wBN-O-JR

WRN-0-JR

URN-U-JR

URN-U-JR

-292-0228

-292-0229

-292-I1063

-292-1164

-292-1547

-292-1548

-292-1706

-292-1708

-292-1942

-292-1943

-292-2034

-292-2035

0l

-292-0228

-292-0229

-292-11063

-292-1164

-292-1547

-292-1548

-292-1706

-292-1708

-292-1942

-292-1943

-292-2034

-292-2035

JUNCTION BII

JUNCTION BIX

JUNCTION BOO

JUNCTION DIR

JUNCTION BOO

JUNCTION BOX

JUNCTION BOX

JUNCTION RIOX

JUNCTION BOO

JUNCTION BOI

JUNCTION BOO

JUNCTION BIOX

0



TAD A - EQUIPMENT IDENTIFICATION MATRIX

EGIS NO. UNIT DEVICE ID NO. DESCRIPTION MODEL
--------- LOCATION-------------

COLUMN AZ E1EV' RMIRAD CONTRACT EVENT CAT OPER TIME

BINDER NO. WBMEO-JBOX-0O1
MANUFACTURER: VARIOUS
PAGE: 2 OF 23

SAFETY FUNCTION

WBN-O-JB -292-2765

NDN-0-3D -292-2766

WIN-U-3D -292-2856

WBN-O-JD -292-2894

NBN-O-3D -292-3213

NBN-0-JB -292-3215

WBN-O-JB -292-3341

NBN-0-B -292-3342

NDN-0-JB -292-3780

VBN-O-JB -292-3993

NBN-I-JD -292-0004

VBN-I-3D -292-0358

-A 0-3D -292-2765

-0 0-3D -292-2766

-A 0-3D -292-2056

-B 0-3D -292-2894

-B 0-3D -292-3213

-A 0-3D -292-3215

-B 0-3D -292-3341

-A 0-3D -292-3342

-A U-3D -292-37DB

-B 0-3D -292-3993

-A I-3D -292-0004

-B I-3D -292-0358

-A JUNCTION B01

-B JUNCTION BOX

-A JUNCTION BoO

-B JUNCTION BOX

-B JUNCTION DOX

-A JUNCTION BOO

-B JUNCTION 901

-A JUNCTION BOO

-A JUNCTION 0OX

-0 JUNCTION B01

-A JUNCTION BOO

-B JUNCTION BO1

692' AOI VARIOUS ALL 8 1000 COMPONENT PROTECTION

VARIOUS

VARIOUS

V AR IOUS

VAR IOUS

VARIOUS

VARIOUS

VARIOUS

VAR I OUS

VARIOUS

VARIOUS

VARIOUS

B 1000

B 100D

B 0000

B OOUD

B 1000

B 100OD

B lOUD

B lOUD

B I1DOD

B IlOUD

B 1000

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECT ION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

*FLOOR/ACTUAL ELEVATIONl ACTUAL ELEVATIONS AME DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAB F. N R B---

PREPARER/DATE ~$ ~~i

CHOECKER DATE /z~~~.1o"

.9

C
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TAB A - ERUIPHENT IDENTIFICATION MATRIX

---------LOCATION ------------
COLUMN Al ELEV# AM/RAD CONTRACT EVENT CAT OPER TIME

BINDER NO. WBNEO-JBOX-001
MANIOFACTURERi VARIOUS
PAGE: 3 OF 23

SAFETY FUNCTION

NRA-I -JR -292-0359

WNA-I-JB -292-0530

NBN-I -JR -292-0540

BNR-I-JR -292-0567

WNR-I-JR -292-0569

vNB-I-JB -292-0593

NRN-I-JR -292-0748

NRAI-JR -292-0172

NBA-I-JR -292-0773

WNR-I-JR -292-0846

BNR-I-JR -292-0847

WBN-1-JB -292-1005

-0 I-JR -292-0359

-B I-JR -292-0530

-A I-JR -292-0540

-A I-JR -292-0567

-B I-JR -292-0569

-A I-JR -292-0593

-R I-JR -292-0748

-B I-JB -292-0772

-A I-JR -292-0773

-R I-JR -292-0846

-A I-JR -292-0847

-A I-JR -292-1005

-B JUNCTION BOX

JUNCTION BOI

JUNCTION BOO

JUNCTION ROX

JUNCTION BO0

JUNCTION RBOX

JUNCTION ROX

JUNCTION BOO

JUNCTION BOX

JUNCTION B01

JUNCTION BOX

JUNCTION BOX

692' A13 VARIOUS ALL B 1000 COMPONENT PROTECTION

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECT ION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

# FLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAR F.

PREPARER/DATE --- -- ---- -- -----

CHECKER/DATE -------3c~.&•

EGIS NO. UNIT DEVICE ID NO. DESCRIPTION MODEL

p.

f o "4



S

B

LOIS Mo.

NON-I-JB -292-1006

NON-I-JO -292-1182

NON-I-J8 -292-I1189

WON-I-JB -292-1190

NBN-I-JB -292-1195

NON-I-J8 -292-1196

G) NON-I-JB -292-1231

WBN-I-JB -292-1232

VNON1IJB -292-1235

BNONI JB -292-1246

NON-I-JB -.292-1352

NON-I-JO -292-1353

UNIT DEVICE 10 NO.

I-JO -292-1006

I-JO -292-1182

I-JO -292-1109

1-JO -292-1190

I-JO -292-1195

1-JB -292-1196

I-JO -292-1231

I-JO -292-1232

I-JO -292-1235

I-JO -292-1246

I-JO -292-1352

I-JO -292-1353

DESCRIPTION

-B JUNCTION BOX

JUNCTION B0X

JUNCTION 000

JUNCTION B01

JUNCTION 00x

JUNCTION 001

JUNCTION 001

JUNCTION B01

JUNCTION Box

JUNICTION BO1

JUNCTION 001

JUNCTION 001

MODEL
--------- LOCATION -------

COLUMN Al ELEV* RM/RAD CONTRACT ' EVENT CAT OPER TIME

BINDER NO. WBNEG-JBOOX-00I
MANUFACTURER: VARIOUS
PAGE: 4 OF 23

SAFETY FUNCTION

731' A05 VARIOUS ALL B lOUD COMPONENT PROTECTION

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VAR IOUS

VAR IOUS

VARIOUS

VARIOUS

VARIOUS

COMPONENT PROTECT ION

COMPONENT PROTECT ION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

# RLOGRIACTUAL ELEVATION -ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHIEETS AND FOUND IN TAO F. R .. .. R . ..

PREPARER/DATE aA~,ic-/

CI4ECKER/DATE f.rj

TAB A - EQUIPMENT IDENTIFICATION MATRIX

el

I"



TAB A - EQUIPMENT IDENTIFICATION MATRIX

---- -----LOCATION -------
COLUMN AZ ELEVI RM/RAD CONTRACT EVENT CAT OPER TIME

713' A28 VARIOUS ALL B

713' A28 VARIOUS ALL B

713' A28 VARIOUS ALL 0

713' A28 VARIOUS ALL B

713' A28 VARIOUS ALL B

7113' A20 VARIOUS ALL B

713' 420 VARIOUS ALL

713' A20 VARIOUS ALL B

713' A20 VARIOUS ALL b

713' A20 VARIOUS ALL 0

692' A01 VARIOUS ALL b

713, AoI VARIOUS ALL B

BINDER NO. WBNEQ-JBOO-001
MANUFACTURER: VARIOUS
PAGE: 5 OF 23

SAFETY FUNCTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

CDM.IONENT PROTECTION

CWOPOENT PROTECTION

COMPONENT PROTECT ION

FLOuRiACTUAL ELEYATION - ACTUAL ELEVATION' ARE DOCUMENTEE ON FIELD VERIFICATION SHEETS AND FOUND iN TAO F.

FREPARER/bATE119R,

CHECKERIDATE '

o(N

r

EQIS NO.

0

UNIT DEVICE ID NO. MODEL

C-

C

e

0

rn

uRN- I-J9

WON- I-JR

kON I-JB

WNUN I JB

NON-I-JB

NIN-I-JD

WEN I-JO

kNONI-JR

uRN- I-JB

uRN I JD

iiN-I-JO

~ON-I-JB

-292-1354

-292-13,55

-292-IJ56

-292-1357

-292-1350

-292-1-367

-292-1 3 6B

-292-13ý9

-2T3-I 370

-9-371

-292-1391

-292-1407

-292-1354

-292-1355

-29 2-1356

-292-1357

-292-1358

-292-1367

-292-13,68

-292-1369

-292-1370

-292-1371

-292-1391

-292-1407

DESCRIPTION

JUNCTION BOX

JUNCTION BOX

JUNCTION DOT

JUNCTION B0X

JUNCTION BOX

JUNCTION 001

JUNCTION 001

JUNCTION 000

JUNCTION B00

JUNCTION 000

JUNCTION 00X

JUNCTION B0X

----- R--



0

C

EDIS No.. UNIT DEVICE ID NO. DESCRIPTION MODEL
----- ----LOCATION ------------

COLUMN AZ ELEV* UR/RAD CONTRACT EVENT CAT OPER TIME

BINDER NO. ABNE9-JbGX-OuI
MANUFACTURER: VARIOUS
PAGE: 6 OF 23

SAFETY FUNCTION

NON-I-JB -'2921408

WON-I-JB -292-1421

WBN-I-JB -2q2-1422

ADO I-JO -252-1425

hON-I-JO -292-1426

WON-I-JB -2922-1446

WON-I-JB -292-1447

WON-I-JB -292-1502

WNONI-JO -2V-15Q4

NON-I-JB -292-1506

WON-I-JO -292-1507

NON-I-JO -292-1512

I-JO -292-1408

I-JO -292-1421

I-JO -292-1422

I-JR -292-1425

I-JO -292-1426

I-JO -292-1446

I-JO -292-1447

I-JO -292-1502

I-JO -292-1504

I-JB -292-1506

I-JO -292-1507

I-JB -292-1512

713' A01 VARIOUS ALL B 1OUD COMPONENT PROTECTIONJUNCTION 001

JUNCTION B0X

JUNCTION B01

JUNCTION 001

JUNCTION B01

JUNCTION BOX

JUNCTION B01

JUNCTION BOX

JUNCTION 000

JUNCTION BOX

JUNCTION BOX

JUNCTION BO1

C-

C

0

0

(9

r

r

r

(

0

(I-~

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOBUS

VAR IOUS

VARIOUS

VAR IOUS

VARIOUS

COMPONENT PROTECTION

COMFONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENIT PROTECTION

EUOMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

A .. .. R 0...

PREPARER/DADE )A ~- ---- ---- ---- ----

CHECKER/DATE xle TQ4'---- ---- --- ---

TAB A - EQUIPMENT IDENTIFICATION MATRIX

#FLOURiACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAB F.



TAR A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION ------------
MODEL COLUMN Al ELER' AM/RAD CONTRACT EVENT CAT OPEN TIME

729' A02 VARIOUS ALL B

729' ADl VARIOUS ALL 0

729' AR2 VARIOUS ALL

692' ART VARIOUS ALL B

692' A07 VARIOUS ALL B

737' ADS VARIOUS ALL B

737' A65 VARIOUS ALL B

692' A08 VARIOUS ALL 8

692' ADO VARIOUS ALL B

692' AOD VARIOUS ALL B

692' A20 VARIOUS ALL B

BINDER NO. WBNEO-JDOX-OOI
MANUFACTURER: VARIOUS
PARE: 7 OF 23

SAFETY FUNCTION

COMPONENT---PROTECTION --

COMPONENT PRUTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPETENT PROTECTION

WON-I-JR -292-1598 -A 1-JO -292-1590 -A JUNCTION BOX 713' A2U VARIOUS ALL 0 1001) COMPONENT PROTECTION

f FLOORiACTOAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAO F.

-- --- ------ - -- - -
FRCPARER/OATE )QAa 8- sak
CRECKER; DATE .•4 T / ... '..

EQIS NO. UNIT DEVICE ID NO. DESCRIPTION

r

r

0

q9

(Q~
C

r

F-

C-

C

WON-i -JO

WNUNI-JO

NON-I-JO

WON-I-JO

WON- I-JR

WON-I-JR

WON-I-JO

WON-I-JR

WON-I-JR

WBN-I-JO

WOJN-I -JO

-292-1514

-292-1516

-292-IS518

-292-1543

-292-1544

-292-1549

-292-1551

-292-1564

-292-1565

-292-1566

-292-1567

-292-1514

-292-1516

-292-1518

-292-1543

-292-1544

-292-1549

-292-1551

-292-1564

-292-156S,

-292-1566

-2-92-1567

JUNCTION 000

JUNCTION 001

JUNCTION 0OX

JUNCTION DON

JUNCTION ROX

JUNCTION BOO

JUNCTION DOX

JUNCTION BOX

JUNCTION DOX

JUNCTION DOT

JUNCTION DOX



I

S

r

---- ----LOCATION ------------
COLUMN Al ELEV# RM/RADDESCRIPTION CONTRACT EVENT CAT OPiR TIME

BINDER NO. W~fjEA-JBOOI-V1
MANUFACTURER: VARIOUS
PAGE: 0 OF 23

SAFETY FUNCTION

WNON1IJO 219215399

NON-I-JO -292-1933

WNON1IJB -2i2-1964

W6N-I-J8 -292-1966

NON-I-JR -292-1968

NON-I-JO -292-1970

NON-I-J8 -292-1972

NBN-I-JR -292-1974

NON-I-JB -2i9-1965

NON-I-JO -292-1906

WON-I-JB -292-1907

WON-I-JR -292-19B8

-292-1599

-292- 1933

-2,92-1I964

-292-1966

-29 2-1966

-292-1970V

-292-1972

-292-1974

-292-1985

-292-1986

-292- 1907

-292- 1980

JUNCTION B0X

JUNCTION B0X

JUNCTION 000

JUNCTION B00

JUNCTION 000

JUNCTION 000

JUNCTION 000

JUNCTION B00

JUNCTION B00

JUNCTION 000

JUNCTION B01

JUNCTION 0O0

713 A28 VARIOUS ALL B

692* AOI VARIOUS ALL B

737' ADl VARIOUS ALL B

73?' A01 VARIOUS ALL B

7371 A05 VARIOUS ALL B

737' A6S VARIOUS ALL B

729' ADl VARIOUS ALL 0

729' A01 VARIOUS ALL

729' A01 VARIOUS ALL

729' A01 VARIOUS ALL 0

729' 062 VARIOUS ALL 0

729' A02 VARIOUS ALL B

COMPONENT PROTECTION

COMPONENIT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPUNENT PROTECT ITN

COMPONENT PROTECTION

COMIPONENT PROTECTION

COMPONENT PROTECTION

tPLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAB F.

PREPARER / OATET6Z ---- --- ---

CHECKERiDATE Z r - -- / ------- ---- --- - ----

TAB A - EQUIPMENT IDENTIFICATION MAT1RIX

EGIS NO. UNIT DEVICE ID NO.

r

e

0

I,

-Q
0' 0



TAB A - EgUIPMENT IDENTIFICATION MATRIX

---------LOC ATION----- ----
COLUMN AZ ELEV* RMIRAD CONTRACT EVENT CAT UPER TIME

BINDER NO. WBNEO-JBGI-OV1
MANUFACTURER: VARIOUS
PAGE: 9 OF 23

SAFETY FUNCTION

NBN-I-JB -292-2007

NOBN-I-JO -292-2000

0ON-I-JO -292-2012

NON-I-JO -292-2013

NUN-I-JO -292-2049

NON-I-JO -292-2063

NUN-I-JO -292-2064

WMNO-I-JO -292-2065

NON-I-JO -292-2066

NON-I-JO -292-2071

NON-I-JO -292-2122

WON-I-JO -292-2140

-8 I-JB -292-2007

-A I-JB -292-2000

-B I-JO -292-2012

-A I-JO -292-2013

-B I-JO -292-2049

-A I-JB -292-2063

-U I-JO -292-2064

-A I-JO -292-2065

-B I-JO -292-2066

-V I-JO -292-2071

-A I-JO -292-2122

-A I-JO -292-2140

UA2

NAB

NV5

SA2

VA4

003

003

003

TA4

001

SVR

692' A07 VARIOUS ALL B 1001) COMPONENT PROUTECTION-B JUNCTION BOX

-A JUNCTION 001

-B JUNCTION 00X

-A JUNCTIOM BOX

-0 JUNCTION 001

-A JUNCTION 001

-B JUNCTION BOX

-A JUNCTION B0X

-B JUNCTION B0X

-A JUNCTION BOX

-A JUNCTION 001

-A JUNCTION 001

C

0

f.

C
r

r

C

0

C

C-

VAOIOUS

VARIOUS

VARIOUS

VARIOUS

VAODOOS

VARIOUS

VARIOUS

VARIOUS5

VOODOOS

VARIOUS

VARIOUS

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTIUN

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

PREPARERi OVTEJ,6'

CHECCERiDATE-- - - -- - - - - - -

EUIS NO. UNIT DEVICE ID NO, DESCRIPTION MODEL

t FLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAB F.



0

---- -- --LOCA TION---- -- --
CULUMIN AZ ELEVI RMiRAD CONTRACT EVENT CAT OPER TIME

BINDER NO. NDNEO-JEOU-00i
MANUFACTURER: VARIOUS
PAGE:IO OF 23

SAFETY FUNCTION

WUN-i-JO -292-214i

NUN-i-JO -292-2202

0UN-I-JR -i92-2203

NUN-I-JR -292-2204

NON-i-JR -292-2205

NON-i-JO -292-2206

NON-I-JO -292-2207

NON-I-JR -292-2208

NON-I-JR -292-2209

NON-i-JRi -292-2210

NON-I-JO -292-2211

NON-I-JB -292-2212

-292-2141

-292-2202

-292-2203

-292-2204

-292-2205

-292-2206

-292-2207

-292-2208

-292-2209

-292-2210

-292-2211

-292-2212

JUNCTION BOX

JUNCTION B00

JUNCTION B00

JUNCTION RON

JUNCTION B00

JUNCTION B0X

JUNCTION B01

JUNCTION BOX

JUNCTION B01

JUNCTION BOO

JUNCTION 001

JUNCTION 80O

729' A01 VARIOUS ALL B

737' AO5 VARIOUS ALL B

729' A08 VARIOUS ALL B

737' A01 VARIOUS ALL B

737' A01 VARIOUS ALL B

737' A01 VARIOUS ALL B

692' A07 VARIOUS ALL B

737' AOI VARIOUS ALL B

737' A05 VARIOUS ALL 0

729' AOR VARIOUS ALL 0

692' A07 VARIOUS ALL B

737' A01 VARIOUS ALL B

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PRUTECT ION

COMPONENT FROTECTION

COMPONENT PRUTECTION

CUMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

C * FLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAR F. R -- -- R 0---

PREPARERIDATE

C ýr --- --- - -- ---

TAB A - EQUIPMENT IDENTIFICATION MATRIX

EAIS NO. UNIT DEVICE ID NO. DESCRIPTION

0

0

r cm

I.-

C

r.

0

0



0

TAB A - EQUIPMENT IDENTIFICATION MATRIX

EU15 NO.

NBN-I-JB -292-2234 -5

NON-I-JO -292-2236 -S

NON-I-JB -292-2240 -A

WON-I-JR -292-2240 -S

WON-I-JO -292-2244 -A

NON-I-JO -292-2244 -A

NAN-I-JO -292-2249 -B

NON-I-JO -292-2242 -A

NON-I-JO -292-2257 -A

WNO-I-JO -292-2257 -A

NON-I-JO -292-2262 -B

UNIT DEVICE ID MU. DESCRIPTION

I-JOl -292-2234

I-JO -292-2236

I-JO -292-2230

I-JO -292-2240

I-JO -292-2242

I-JO -292-2244

I-JO -292-2240

I-JO -292-2249

I-JO -292-2252

I-JO -292-2257

I-jO -292-2260

I-JO -292-2262

MODEL

JUNCTION 000

JUNCTION 000

JUNCTION BOX

JUNCTION 000

JUNCTION BOX

JUNCTION 001

JUNCTION 001

JUNCTION B01

JUNCTION 000

JUNCTION BOUR

JUNCTION B0X

JUNCTION 000

----- ----LOCATION ------------
COLUMN Al ELEVI RM/RAD CONTRACT EVENT CAT OPER TIME

BINDER NO. WBNEG-JBOX-001
MANUFACTURER: VARIOUS
PAGE:II OF 23

SAFETY FUNCTION

092* ADl VARIOUS ALL B 10O1) COMPONENT PROTECTION

VARIOUS

VARIOUS

VARIOUS

VAR IOUS

VARIOUS

VARIOUS

VAROUS00

VARIOUS

VAR IOUS

VARIOUS

VAR IOUS

F LUOVIACTOAL ELEVATION - ACTUAL ELEVATIONS AVE DOCUMENTED ON FIELD VERIFICATION SHEETS AND POUND IN TAO F.

. v"

C

f.

(C
r

C

C

r

0

0

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONIENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENf PROTECTION

0a - --- - -V-- - - -
PREPARERIDATE



S

S

WON-I-JO -292-3214

EQIS No.
---- -- --LOCA TION---- -----

COLUMN AZ ELEVI RM/BADDESCRIPTIONUNIT DEVICE ID NO.

-B I-JR -292-2265

B6 I-JO -292-2306

-A I-JO -292-2307

-A I-JO -292-2300

-B I-JB -292-2503

-A I-JO -292-2504

-B I-JO -292-2507

-A I-JO -292-2508

-B I-JO -292-3032

-A I-JO -292-3033

-A 1-JO -292-3200

-B I-JR -292-3214 -B JUNCTION BOX

CONTRACT EVENT CAT OPER TIME

737' 401 VARIOUIS ALL B

737' A01 VARIOUS ALL B

737' AOl VARIOUS ALL

737' A0l VARIOUS ALL I

676' ADO VARIOUS ALL B

676' A09 VARIOUS ALL 8

676' AID VARIOUS ALL

676' All VARIOUS ALL 8

713' 020 VARIOUS ALL B

713' A20 VARIOUS ALL B

692' A07 VARIOUS ALL B

737' A01 VARIOUS

BINDER NO. WBNEG-JDOX-001
MANUFACTURER: VARIOUS
PAUE:I2 OF 23

SAFETY FUNCTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

ALL B 10Dv COMPONENT PROTECTION

# FLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAO F. B -- -- R - --

PREPARER/BATEV - -Z--- -AW . --- --- ---

CHECKER/AE/L0L9O DAT

TAB A - EQUIPMENT IDENTIFICATION MATRIX

JUNCTION 000

JUNCTION B00

JUNCTION 001

JUNCTION BOX

JUNCTION BOO

JUNCTION BOO

JUNCTION 001

JUNCTION BOO

JUNCTION D0I

JUNCTION BOO

JUNCTION BOX

WIN-I-JO

ARM-I-JO

WON I-JO

WIN-I-JR

WBN- I-JO

WIN-I-JO

-Q WBN-I-JO

fON-I-JO

WON- I-JOB

WON-i-JO

-292-2265

-292 -23B

-292-2087

-292-2308

-292-2503

-292-2504

-29 2-2507

-292-2500

-292-3032

-292-3033

-292-3200

0

(N

r

C

C

C

C-



TAB A - EQUIPMENT IDENTIFICATION MATRIX

---- ----LOCATION ------------
COLUMN AZ ELEVi NM/AD CONTRACT EVENT CAT OPER TIME

713' A2B VARIOUS ALL B

713' A2B VARIOUS ALL B

713' A20 VARIOUS ALL B

713' A28 VARIOUS ALL B

713' A29 VARIOUS ALL B

713' A62 VARIOUS ALL B

737' A01 VARIOUS ALL B

729' AOI VARIOUS ALL B

737' A05 VARIOUS ALL B

737' 405 VARIOUS ALL B

737' A05 VARIOUS ALL B

BINDER NO. WBNEG-BO-2001-
MANUFACTURER: VARIOUS
PAGE:13 OF 23

SAFETY FUNCTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COKPONENT PROTECTIONN

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

WON-I-JO -292-4027
0

-A I-JU -292-4027 -A JUNCTION BOX 737' A05 VARIOUS ALL B 1000 COMPONENT PROTECTION

f FLOOR/ALTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAB F.

-- -- ----- --0 - ---

PREPARERIDATE 6 YAI'P&

CHECKER,'OATE 1, /L g

(- r

01

EQIS NO. UNIT DEVICE ID NO. DESCRIPTION MODEL

MBN-I-JB

NBN-I-JB

WON-I-JO

WON-I -JR

WRN-I-JB

B AN-I-JB

WON-I 3D

WBN-I-JR

-292-3422

-292-3423

-292-3424

-292-3425

-29 2-3426

-292-3427

-292-3070

-292-V4l1I

-292-4013

-292-4015

-292- 40 26

-292-3422

-292-3423

-292-3424

-292-3425

-292-3426

-292-3427

-292-3870

-292-4 011I

-292-4013

-292-4015

-2,92-4026

JUNCTION BO1

JUNCTION BUD

JUNCTION BOB

JUNCTION B01

JUNCTION BOB

JUNCTION BOX

JUNCTION BOB

JUNCTION BOB

JUNCTION BOX

JUNCTION DOX

JUNCTION BOB

(C
C-

r

C

0



I

S

EGIS NO.

NON-I-JO -292-4166 -A

WON-I-JR -292-4167 -H

0RN-I-JB -292-4261 -E

NON-I-JO -292-4275 --

WON-I-JR -292-4455 -1

4ON-I-JR -292-4904 -

WHN-I-JH -292-4985 -1

NOW-I-JR -292-5020 -1

NON-I-JR -293-0159 -I

NON-I-JR -293-0368 -1

NON-I-JR -293-0369 -

NON-I-JR -293-0394 -

UNIT DEVICE I0 NO.

I-JO -292-4166

I-JR -292-4167

I-JO -292-4261

I-JO -292-4275

I-JO -292-4455

I-JR -292-4904

I-JO -292-4905

I-JO -292-5050

I-JR -2933-0159

I-JO -293-0360

I-JO -293-0309

I-JR -293-0394

DESCRIPT ION MOREL
----- ----LOCATION ------------

COLUMN AZ ELEVf UN/OAR CONTRACT EVENT CAT OPER TIME

BINDER NO. WONEG-JBGI-001
MANUFACTURER: VARIOUS
PAGE:14 OF 23

SAFETY FUNCTION

729' A04 VARIOUS ALL 0 IOOD COMPONENT PROTECTIONJUNCTION 000

JUNCTION 000

JUNCTION 000

JUNCTION 000

JUNCTION DUOX

JUNCTION B00

JUNCTION 000

JUNCTION 000

JUNCTION DUOX

JUNCTION 000

JUNCTION 001

JUNCTION 001

#FLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAB F.

VARIOUS

VARIOUS

VANRIOUS

VARIOUS

VARIOUS

VARIOURS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONiENT PROTECTION

COMPONENT PROTECTION

COMPUNENT PROUTECTION

COMFONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

R---- 0 R ----R

PREPARER/DATE w - ý *-- e v6 - ---- --------

CHECKERDATEIv

TAB A - EQUIPMENT IDENTIFICATION MATRIX

0

S

I,

.0
r

4.-

C

0

S



TAB A - EQUIPMENT IDENTIFICATION MATRIX

----- ----LOCATION ------------
COLUMN Al ELEVf RN/RAD CONTRACT EVENT CAT OPER TIME

BINDER NO. WBNED-JBOX-001
MANUFACTURER: VARIOUS
PASE:I5 OF 23

SAFETY FUNCTION

WN-N1-JB -293-0542

WNONI JB -293-0544

ON5-I JO -293-0546

WNON1-Jb 2'Y,-0540

kON I-iD -2,93-05,10

NON-I-JB -293-05553

WNONI-JO -293-0574

WNI JO -29-1-0578

NUN I Jb -2i3-05qb

WUN-I-JB -233-0656

WON I-JO -293-0691

NUN-I-JO -293-0724

I-JR -293-0542

I-JR -293-0544

I-JO -293-0546

I-JO -293-0540

I-JR -293-0550

I-JB -293-0553

I-JO -293-0574

I-JB -293-0578

I-JR -2931-0596

I JO -293-0656

I-JR -293-0691

I-JO -293-0724

JUNCTION BOX

JUNCTION BOO

JUNCTION B01

JUNCTION BUOX

JUNCTION BOX

JUNCTION B0X

JUNCTION BOUR

JUNCTION BOX

JUNCTION 8OO

JUNCTION 000

JUNCTION 000

JUNCTION BOX

235 716' L VARIOUS ALL B 1000 COMPONENT PROTECTION

L VAR IOUS

ANN VARIOUS

ANN VARIOUS

ANN VARIOUS

ANN VARIOUS

L VARIOUS

L VARIOUS

L VARIOUS

L VARIOUS

L VARIOUS

ANN VARIOUS

t LOD0IACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAO F,

COMPONENT PROTECTION

C0IPONENT PROTECTION

COMPONENT PROTECTION

COMPON4ENT PUOTECTIUN

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

PREPARER/DATE --22

CHECKEOiDATE A

E9IS ND. UNIT DEVICE ID NO. DESCRIPTION MODEL

r

r

0

0

rI



0

"C'
C-

Egis NO.

WON-I-JO -293-0745

WDN-I-JO -293-0760

WNON1-JO -293-0762

NON-i-JO -293-0764

NUN-I-JO -293-0760

NON-I-JO 2,73-0769

NON-I-JO -293-0775

NON-I-JO -293-0788

NON-I-JD -293-0792

WNON1-JO -293-0795'

NON-I-JO -293-1034'

WNONI1JO -293-1036

UNIT DEVICE TD NO.

I-JO -293-0745

I-JO -293-0760

I-JO -293-0762

I-JO -293-0764

I-JO -293-0766

I-JO -293-0760

I-JO -293-0775

I-JO -293-0788

I-JO -293-0792

I-JO -293-0795

I-JB -293-1034

I-JO -293-1036

DESCRIPT ION MODEL
---- ----LOCATION ------------

COLUMN Al ELEV* RM/RAD CONTRACT EVENT CAT OPER TIME

BINDER NO. WNEO-JBDX-001
MANUFACTURER: VARIOUS
PAGE:I0 OF 23

SAFETY FUNCTION

199 756' U VARIOUS ALL B 1000) COMPONENT PROTECTIONJUNCTION B0X

JUNCTION B0X

JUNCTION 008

JUNCTION 80X

JUNCTION B0X

JUNCTION 80X

JUNCTION B0X

JUNCTION Box

JUNCTION BOX

JUNCTION 000

JUNCTION B0X

JUNCTION B0X

I10 VARIOUS

ANN VARIOUS

110 VARIOUS

L VARIOUS

ANN VARIOUS

L VARIOUS

ANN VARIOUS

L VARIOUS

ANN VARIOUS

ANN VARIOUS

ANN VARIOUS

COMPONENT PROTECTION

COMPONENT PRUTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPON4ENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

CUMPONENT PROTECTION

fFLUOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAO F.

PREPAIRE~iDATE o---- -- -- ----

CHECNER/D0TE /o ---- ---- ---

TAB A - EQUIPMENT IDENTIFICATION MATRIX

C-

r

-v

C)

(

C-

0

0



TAB A - EQUIPMENT IDENTIFICATION MATRIX

--------LOCATION -------------
COLUMN AZ ELEV* RN/BAD CONTRACT EVENT CAT OPER TIME

BINDER NO. NDNEQ-JBOR-001
MANUFACTURER: VARIOUS
PAGE:1? OF 23

SAFETY FUNCTION

NON-I -JO

NON-I-JR

NON-I-JO

BNONI-JO

ENONI-JO

NON-I -JO

NON-I-JO

WONI I-JO

0134-I JO

WON-I-JB

WON I JO

-293-1255

-293-1277

-293- 12133

-293-1285

-293-1287

-293-1575

-293-153 6

-29ý3-1736

-293-1738

-293-1750

-9-75a

WON-I-JO -2i3-1764

-293-1255

-293-1277

-29;-1283

-293-1285

-293-1287

-293-1575

-29.3-1576

-293-1736

-293- 1730

-293-175S0

-2q3-1758

-B 0-JO -293-1704

-A JUNCTION BOX

-A JUNCTION BOO

-B JUNCTION B00

-8 JUNCTION BOX

-A JUNCTION 000

-B JUNCTION BOO

-A JUNCTION BOX

-D JUNCTION BOO

-B JUNCTION BO0

-A JUNCTION B00

-B JUNCTION BOX

-B JUNCTION BOX

035 729' ANN VARIOUS ALL B

311 006' ANN VARIOUS ALL B

317 806' ANN VARIOUS ALL B

311 006' ANN VARIOUS ALL

313 006' ANN VARIOUS ALL B

099 756' u VARIOUS ALL B

095 756' U VARIOUS ALL B

305 716' L VARIOUS ALL B

CR86 716' L VARIOUS ALL B

304 706' L VARIOUS ALL B

2e- 716' L VARIOUS ALL B

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECT ION

COMPONENT PVOTECTION

COMPONENT PROTECT ION

COMPONENT PROTECITION

COMPFONENT PROTECTION

COMPONENT PROTECTION

COKPOKENT PROTECTION

2U2 716' L VARIOUS ALL B 10OVE COMPONENT PROTECTION

i FLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS AFE OuCUMENTEC ON FIELD VERIFICATION SHEETS AND FOUND IN Tý.E F.
V -- -- R 0-- - i

PREPARER/DATE dt A- 'iA
CRECCER;OATC E Z,04~~'~

0

COOS NO. UNIT DEVICE ID NO. DESCRIPTION

C

C-

e

S

4,

F
-v

C

C

C-

1'

0

(I-



U,

B

-------- LOCA TION---- ----
COLUMN Al ELEVI RMfRAD CONTRACT EVENT CAT OPER TIME

BINDER NO. NONEU-JbOO-OOI
MANUFACTURER: VARIOUS
PAGE:18 OF 23

SAFETY FUNCTION

NBN-I-JB -293-1683

NON-I-JR -293-1OIS

NON-I-JR -293-1887

NON-I JO -293-1889

WON-I JO -293-1921

NON-I-JO -293-2049

NON-I-JO -293-2705

NON-I-JO -293-3193

NON-I-JO -293-3201

NON-I-JO -293-3205

WN-N1IJO -293-3317

NON-I-JO -293-3319

-293-1083

-293-1085

-293-1887

-293-1889

-293-1921

-293-2649

-293-2705

-293-3193

-293-3201

-293-3203

-293-3317

-293-3319

JUNCTION BOX

JUNCTION 001

JUNCTION BOO

JUNCTION B00

JUNCTION 001

JUNCTION 801

JUNCTION 001

JUNCTION BOX

JUNCTION BOX

JUNCTION B0X

JUNCTION BOX

JUNCTION BOX

* FLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAO F.

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARI10US

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

ALL B

ALL B

ALL B

ALL B

ALL B

ALL B

ALL B

ALL B

ALL 0

ALL B

ALL B

ALL 0

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT7ION

R A-- - R- - - R

PREPARER/DATE 9AId"A

CIIECKER/OATE ý--- - - - -- - - -- - - - - --

TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NO. UNIT DEVICE ID NO. DESCRIPTION

r

S

C

r

C-

C

C

0

S

'~0



TAB A - EQUIIPMENT IDENTIFICATION MATRIX

---- ----LOCATION ------------
COLUMN Al ELEVt RM/RAD CONTRACT EVENT CAT OPER TIME

BINDER NO. WBNEQ-JBOX-00I
MANUFACTURER: VARIOUS
PAGEzI9 OF 23

SAFETY FUNCTION

NBN-I-JB -293-3321

NON-I-JO -293-4326

WON-I-JO -293-432B

NON-I-JR -293-4330

NON-I-JO -293-4332

NON-I-JO -293-4334

NON-I JO -293-4336

BNONI JR -293-4330

WNON1-JR -293-4540

WNONI-JR -293-4342

WNONI-JO -293-4344

NON-i-JO -293-4346

-6 I-JO

-D I-JO

-D I-JO

-E I-JB

-E I-JO

-F I-JO

-F I-JO

O6 I-J8

-6 I-JR

-O I-JO

-0 I-JO

-D 1 JO

-293-3321

-293-4326

-293-4320

-293-4330

-293-4332

-293-4334

-293-4336

-293-4330

-293-4340

-293-4342

-293-4344

-293-4346

-6 JUNCTION B01

JUNCTION 000

JUNCTION 000

JUNCTION 00X

JUNCTION 000

JUNCTION 001

JUNCTION 6OO

JUNCTION 001

JUNCTION 000

JUNCTION BOX

JUNCTION 000

JUNCTION 000

060 716' L VARIOUS ALL B

020 7160 L VARIOUS ALL B

049 716' L VARIOUS ALL

152 716' L VARIOUS ALL 8

133 716' L VARIOUS ALL 9

203 710' L VARIOUS ALL B

220 7160 L VARIOUS ALL B

345 710' L VARIOUS ALL B

317 710' L VARIOUS ALL B

024 710' L VARIOUS ALL B

057 716' L VARIOUS ALL B

155 710' L VARIOUS ALL B

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

CONPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT FROTECTION

#FLOOVACTIJAL ELEVATION - ACTUAL ELEVATIONS AVE DOCUMENTED ON FIELD VERIFICATION SWEETS AND FOUND IN TAO F.

FOEPARERIDATE -Ž649/M
-- - - - - - - - - -- - - - - - - -

0

EHIS NO. UNIT DEVICE 10 NO. DESCRIPT ION

r

r

6'

0

r

r

C

C-

0

0



TAB A - EQUIPMENT IDENTIFICATION MATRIX

---- ---- LOCA TIN ON--- ----
COLUMN AZ ELEV# RN/OAD CONTRACT EVENT CAT OPER TIME

125 716' L VARIOUS ALL B

200 716' L VARIOUS ALL B

234 716' L VARIOUS ALL B

340 716' L VARIOUS ALL B

306 716' L VARIOUS ALL B

350 716' L VARIOUS ALL B

065 716' L VARIOUS ALL B

067 716' L VARIOUS ALL B

737' AU1 VARIOUS ALL B

737' AU9 VARIOUS ALL B

737' AOl VARIOUS ALL B

713' A19 VARIOUS ALL B

tFLOORIACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAR F.

BINDER NO. WBNEG-JBGI-001
MANUFACTURER: VARIDUS
PAGE:20 OF 23

SAFETY FUNCTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

PREPARER/BOATE

CHECKER/ORTE

-- --- - ---0

I

3

E015 No. DESCRIPTION

I

-Q

NON- I-JO

NON-I-JO

WON-I-JO

WON-I-JR

NON-I-JO

NON-I-JO

NON-I-JO

NON-I-JO

NBk-2-JB

NON-2-JB

WBN-2-JB

WNON2-JO

-293-4 340

-293-4350

-293-4352

-293-4354

-293-4356

-293-4360

-293-4 555

-293-4557

-292-0006

-292-1000

-292-1103

-292-1448

UNIT DEVICE 10 NO.

-293-4348

-293-4350

-293-4352

-293-4354

-293-4356

-293-4360

-293-4555

-293-4557

-292-0006

-292-100UX

-292-1183

-212-1448

JUNCTION BOX

JUNCTION BOX

JUNCTION DXX

JUNCTION BOX

JUNCTION BOX

JUNCTION BOX

JUNCTION BOX

JUNCTION BOX

JUNCTION BOX

JUNCTION BOX

JUNCTION BOX

JUNCTION BOX



TAB A - EQUIPMiENT IDENTIF-ICATION MATRIX

--------LOCATION ------------
COLUMN AZ ELEVt OM/RAD CONTRACT EVENT CAT OPER TIME

713' A19 VARIOUS ALL B

713' A19 VARIOUS ALL B

713' A19 VARIOUS ALL B

713' AOL VARIOUS ALL B

71'3' AOI VARIOUS ALL B

737' A09 VARIOUS ALL B

737' A09 VARIOUS ALL B

692' A25 VARIOUS ALL B

692' A25 VARIOUS ALL U

692' A25 VARIOUS ALL B

692' A25 VARIOUS ALL B

BINDER NO. WBNED-JBsOX-00I
MANUFACTURER: VARIOUS
PAGE:2I OF 23

SAFETY FUNCTION

COMPONE---T--R-TE --TIO -

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

WBN-2-jB -292-2050 -U 2-JO -292-2050 -B JUNCTION BOX 713' A0l VARIOUS ALL B l06E COtIPONENT PROTECTION

f FLOORiACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED UN FIELD VERIFICATION SHEETS AND FOUND IN TAB F.
R ------- R--.-..-0

PREPARERiDATE~#~~'-2A?

CHECKER/DATE / I 4~

S

0

EPTS NO. UNIT DEVICE ID NO. DESCRIPTION

r

C

e

0

r

C

C

0

NON-2-JB

WBN-2-JB

WBN-2-JB

WBN-2-jD

WBN-2-JB

WBN-2-Jb

NDN-2-JD

RWtH 2-JO

WBN-2-JD

WNON2-JO

WBN-2 -JB

-292-1449

-292-1503

-292-1505

-292-1508

-292-1509

-292-1550

-292-1552

-292-1553

-292-1554

-292-1555

-292-1556

-292-1449

-292-1503

-292-1505

-292-1500

-292-1509

-292-1550Y

-292-15552

-292-1553

-292-1554

-292-1555

-2?2-1556

JUNCTION DOD

JUNCTION BOO

JUNCTION 000

JUNCTION BOX

JUNCTION ROX

JUNCTION BOX

JUNCTION BUOX

JUNCTION DOX

JUNCTION DUOX

JUNCTION BOO

JUNCTION BOX



I

EG15 NO. UNIT DEVICE ID NO. DESCRIPT ION MODEL
--------LOCATION ------------

COLUMIN AZ ELEV* RNiRAD CONTRACT EVENT CAT BEER TIME

BINDER NO. WNENC-JOBGI001
MANUFACTURER: VARIOUS
PAGE:22 OF 23

SAFETY FUNCTION

-A JUNCTION 000

-B JUNCTION 000

-A JUNCTION 000

-B JUNCTION 001

-A JUNCTION 000

-F LCU PNL JUNCTION 000

-D LCU PNL JUNCTION 00X

-D COC PNC JUNCTION BOX

-E LOC PNC JUNCTION B0X

-E LOC PNL JUNCTION B00

-0 LOC PNL JUNCTION BOX

-F LOC PNL JUNCTION BOX

VARIOUS

VARIOUS

VARIOUS

VARIOUS

VARIOUS

JNO

JWB

JNB

JIA

JXA

BY PNI. NFR

BY PNE NEB

BY PNL MFR

BY PNL NFR

BY PNL MFR

BY PNL MFR

BY PNL MFR

t FLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUEUNTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAO F.

COMPONENT PROTECTION

COMPONENT PROTECT ION

COMPONENT PROTECTION

COMPONENT PROTECTION

CINPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECT ION

CONPENENi PROTECT ION

COMPONENT PROTECTION

CNECKENiDATE

TAB A - EGUIPMENT IDENTIFICATION MATRIX

NUN-2-JB

WON-2-JB

WBN-2-JB

WON-2-2O

WNON2 jO

NON-I-JB

NON-I-JR

NON-I-JR

WBN-I-JB

NON-I-JO

NON-I-JO

NON-I- JO

-292-2309

-292-2390

-292-2391

-292-2761

-292 -2762

-27 6-L 77

-276-L 182A

-276-CL1020

-276-C I93A

-276-L 1030

-276-L lOSE

- 27 6-CLIB A

-A 2-JO

-O 2-JO

-A 2-JO

-B 2-JO

-A 2-JO

-F I-JO

-O I-JO

-O I-JO

-E I-JO

-E I-JO

-B I-JO

-F I-JO

-292-23099

-292-2390

-292-2391

-292-2761

-292-2762

-276-LI77

-276-CLI82A

-276-C 1020

-276-L 103A

-276-LIB3B

-276-CLIOSE

-276-C 104A

S

r

r

r

0

S

G~)



TAB A - EQUIPMENT IDENTIFICATION MATRIX

EQIS NO.

NON-I-JO -276-LI84D -A

NON-I-JO -276-LIU5A -U

NON-I-JO -276-LI96 -D

NON-I-JR -276-1197 -E

NON-I-JO -276-L216 -A

WON-I-JR -276-L217 -A

UNIT DEVICE ID NO.

I-JO -276-LI84B -A

I-JO -276-LI85A -G

I-JO -276-LI85O -G

I-JO -276-LI96 -D

I-JO -276-LI97 -E

1-JO -276-L216 -A

I-JO -276-L717 -A

DESCRIPT ION

LOC PNL JUNCTION 001

LOC PNL JUNCTION BOO

LOC PNL JUNCTION 000

LOC PNL JUNCTION 001

LOC PNL JUNCTION 001

LOC PNL JUNCTION 001

LOC PNL JUNCTION 00X

MODEL

BR PNL MFR

OY PNL MFR

BY PNL MFR

BY PNL MFR

BY PNL MFR

BY PNL MFR

--------LOCATION-------------
COLUMN Al ELEV* RM/RAD CONTRACT EVENT

716-- -- - -- -- AL--L-- - - -- - - - -- - -

716' L ALL

716' L ALL

713' L0 ALL

713' A06 ALL

713' ARA ALL

737' AO5 ALL

OPER TINE

I1000

1000

1001)

lORD

1001)

1000)

I100D

BINDER NO. WBNEQ-JBOO-00l
MANUFACTURER: VARIOUS
PAGE:23 OF 23

SAFETY FUNCTION

COMPONENT --- ---- ---- ---- ---

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

COMPONENT PROTECTION

*FLOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAB F. R0--- U----

CHECKERiDATE ------

S
0

0

½
r

C

P.-

C

(-I-----



BINDER NO. WBNEQ-JBOX-001 PLANT WBN UNIT(S) 1 SHEET Bi OF Bll

R __R

BINDER TITLE JUNCTION BOXES COMPUTED PL. DATE ___[ ~ ~CHECKED kI A" DATE ~(Y ______

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Junction Boxes

Var ious*

See Binder TAB E for a List of Mark Numbers Used

at WBN

QUALIFICATIONE REPORTS

(1) Title/Number/Revision WYLE Test Report No. 17733-1, RIMS B43 860514 501
Revision B. "Nuclear Environmental Qualification
Test Program on Terminal Blocks and Cables for TVA" DATE 3/19/86

(2) Title/Number/Revision _______________RIMS _______

** ~~~~DATE _______

(3) Title/Number/Revision ________________RIMS________

___ ___ ___ ___ ___ ___ __ ___ ___ ___ ___ ___ ___ __ DATE _ _ _ _ _ _ _ _

OTHER (ANALYSIS, VENDOR DATA, ETC.) *Comment - The junction boxes were

purchased on various contracts from several sources/manufacturers over a

long period of time. They are static, passive devices which serve only to

provide a mounting location and a certain degree of protection for other

components and devices. Therefore. contractural documentation indicating

the various manufacturers is not required.

**See Sheet BlA. this Tab, for a qualification bibliography listing- all

test reports, calculations. etc.. concerning the qualification process.

PAGEIBJ..

LV VU J)I-TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-JBOX-0O01 PLANT WBN UNIT(S) 1_____ SHEET BlA OF Bll

BINDER TITLE JUNCTION BOXES COMPUITED,!1 DATE MeR _R

___________________CHECKED. DATE_

QUALIFICATION B IBL IOGRAPHY

1. Wyle Test Report No. 17733-1 Rev. B, 3-19-86 (RIMS No. B43 860514 501)

2. DNE Calculation EQP-01 (RIMS No. B71 860310 200)

3. DNE Calculation WBNOSG4-44 (RIMS No. B45 860110 2118)

4. T)NE Calculation WBNNAL6-0fl4 (RIMS No. B45 860116 235)

5. DNE Calculation "Maximum Containment Water Level" (RIMS No. NEB 840120 220)

6. DNE Calculation WBNOSG4-048 (RIMS No. B45 860210 21R)

7. DNE Calculation GEZNNAL6-002 (RIMS No. B45 851017 235)

8. Memorandum. J. A. Raulston to J. C. Standifer and D. L. Kitchel,
May 1, 1986; Watts Bar Nuclear Plant - 1OCFR5O.49 Electrical Equipment
Environmental Qualification - Component Category and Operating Time
Calculations (RIMS No. B45 860501 251)

PAGLBIU-k

TVA 19537 (QE 3-86) k'.2



BINDER NO. WBNEQ-JBOX-001l PLANT WBN __ UNIT(S) 1 -SHEET B2 OF Bll

BINDER TITLE JUNCTION BOXES COMPUTED DATE "1_6_R _

___ __ ___ __ __ CHECKED DATE _ _ _ _

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified *

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

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES *The conclusion of equip-

ment qualified is conditional depending upon resolution of the

technical issues listed (see front of binder). See Sheet B2A for

an abbreviated description of each technical issue and open item.

COMMENTS /RECOMMENDATIONS ______________________

.PAGE Z -3

TVA 19537 (OE-3-86) EQP065.25



BINDER NO. WBNEQ-JBOX-001l PLANT WBN UINIT(S) 1 SHEET B2A OF Bi1

BINDER TITLE JUCINBXSCOMPUTEDJ& I DATE R__R___

CHECKEDD I DATE ____ ___

TECHNICAL ISSUES AND OPEN ITEMS

1. Technical Issue - Complete identification, categorization, and evaluation of
all internal components/devices is required.

2. Open Item - Field verification is required to verify that all handswitches have
been disconnected and removed from PRI containment.

3. Open Item - Verify that submerged JBs inside primary containment have been
relocated.

4. Open Item - Verify that weepholes have been drilled in JBs located inside prima
containment and the MSVRs.

5. Open Item - Verify that weepholes have been drilled in JBs which are located in

areas subject to condensation.

6. Open Item - Nametag discrepancies on field verification data sheets must be

corrected.

7. Open Item - Verify that MSVR exterior doors have been modified to reduce

flooding and that JBs have been relocated.

8. Open Item - Verify that all unqualified terminal blocks have been replaced and
that primary containment and MSVR TBs have been coated.

9. Open Item - Verify that junction boxes have been rewired with qualified wiring.

10. Arc suppression networks for certain solenoid valves must be relocated to a

mild environment.

TVA 19537 (QIE 3-86)
Zk4rVo J Z-)



BINDER NO. WBNEQ-JBOX-001 PLANT WBN - UNIT(S) 1 SHEET B3 OFBll

BINDER TITLE JUNCTION BOXES COMPUTED ~W fiDATE R R

___________________-CHECKED .(4!). DATE ?'// -~C _ _

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 IOCFR5O.49
and/or NUREG-0588 Category I (IEEE323-1974)

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

JUSTIFICATION/COMMENTS Criteria and requirements as set forth in

10CFR5O.49 and IOCFR50 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 DO CUMENTS AND/OR INDUSTRY STANDARDS MET

NEMA STD 250

ANSI/IlL 50

JIC EMP-l/EGP-1-1967

PAGELL-.g-

TVA 19537 tOE-3-86) EQP065.25



13.INDER NO. WBNEQ-JBOX-00l PLANT _______ UNIT(S) 1SHEET B4 OF1l1

BINDER TITLE JUNCTION BOXES COMPUTED fiq DATE &I5eý R -_ R __

CHECKED/1i DATE_________

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 Testinpg. Operatinz

Experience, or Analysis." The method used for uualifyin2Z iunction

boxes at WBN relies heavily on analysis with some supporting type

test data from qualification testing of other equipment housed in

1,inr~tjrn, boxes during teetin~. See WYLE Laboratories Test Reoort

17733-1 in TAB D. portions of which support the analysis presented

i~n TAB C. TAB C presents a quantitative analysis (where Pertinent)-

in addition to a qualitative analysis of the iunction boxes which

affirms that the performance/functional requirements of the junction

boxes (based on applicable industry standards - NEMA 250. ANSI/UI, 50,

etc.) are met when the boxes are subjected to the WEN normal/acci-

dent service conditions and accident environments. Full considera-

tion of the time dependent effects of environmental influences was

taken in establishinps the qualified life of the WBN junction boxes.

P AGE3&1:6 6 -

T~IA

test data from aualification testine of other equipment housed 
in



BINDER NO. WBNEQ-JBOX-001 PLANT WBN UNIT(S) 1 SHEET B~5 O~l~L

BINDER TITLE JUNCTION BOXES COMPUTED j4)q D A TE s-/, /86g R___R

______ ______ _____ CHECKED, DATE v7-L__ _ _

E. EQUIPMENT-DESCRIPTION

Is the equipment identified in the qualification report identical to the

plant equipment which requires qualification (yes/no/NA)? No

(1) Equipment Type

(2) manufacturer

(3) Model Number(s)

(4) Serial Number(s)

Plant Device
Junction Boxes
(Various
Types. Sizes)

Various

See TAB E

Qualification
Document

NEMA 12 Junction
Box (12-1/2" x
1091811)

Unknown

Reference
17733-1
Section X
Para 3.2.1

N/A

N/A

(5) Identify Component- N/A
Unique checksbeet
attached:_______________________

JUSTIFICATION/COMMENTS The basic structure and function of junction

boxes are similar regardless of variations in size and NFMA types!

features. The type box used in the WYLE Laboratories Test is

representative of those boxes used at WBN.

PAGE~L

TVA

0+



BINDER NO. WBNEQ-JBOX-001 PLANT _______ UNIT(S) 1 SHEET B6 OF81'
R __R

BINDER TITLE JUNCTION BOXES COMPUTED 10VW. DATE IZZ__ _5__

_ _ _ _ _ _ _ _ _ _ CHECKED eDATE __

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)

Interface

Mounting Bolts

External
Process
Connect ions

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Conf iguration

Other

Identify Interf ace
Requirement

N/A

N/A

Acceptable?
(Yes/No/NA)

Reference
Test Report

N/A

N/A

N/A

N/A

Internal Components
See Comments

JUSTIFICATION/COMMENTS Mounting of-internal -components is addressed in

the qualification of terminal blocks. handswitches, etc. Where Placement

nrhrt-ntinn. etc. i~ imoortant to aualification~ it is addressed for

l-hn~ ~1~r ~nmnnnPnt~ bpin~ aualified.

PAGE

TrI A r~i~ri)6 j,L *

orientation etc. is imnortant to gualification, it is addressed for

t-hncý --t-4,-lar com onents beina cualified.3: r.



BINDER NO. WBNEQ-JBOX-001 PLANT WBN -UNIT(S) 1 -SHEET B7 OFB11

BINDER TITLE JUNCTION BOXES COMPUTED D~~ DA TE ~I-L / 6

_____________________CHECKED DATE_________

Sections G through M are omitted as not being applicable to this

eguipment.

PAG E13-

TVA



-BINDER NO. WBNEQ-JBOX-001 PLANT WBN UNIT(S) -1 SHEET B8 O~l 1
__R _R_

BINDER TITLE JUNCTION BOXES COMPUTED 2L1L9 DATE 52Z1___

CHECKED DATE______

N. MAINTENANCE AND SURVEILLANCE

Has the qualification programu 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 Recommended surveillance and maintenance

parameters are addressed in TAB G.

A52iO



BINDER NO. WBN"EQ-JBOXOO01 PLANT WBN UNIT(S) 1 SHEET 211- OF~l 1

R -_R _

BINDER TITLE JUNCTION BOXES COMPUTED ~JLL DATE .. Zi5z
_____ _____ ____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
identif ied?

(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?

PAGE8E1J

Yes/No/NA

Yes

Yes

Yes

N/A

N/A

Yes

Yes

Yes

N/A

N/A

N/A

Yes

EqP065.25



BINDER NO0. WBNEQ-JBOX-001 PLANT WBN UNIT(S) 1 -SHEET BIO OF Rul

BINDER TITLE JUNCTION BOXES COMPUTED DATE _ _ ý6R

____CECCEDDADTE~

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

Ce) 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?

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

1ll) Criteria regarding submergence satisfied?

12) Criteria regarding radiation satisfied?

Ca) Wa s dose rate considered?

(b) Was beta radiation considered?

13) Criteria regarding operability status/mode satisfied?

14) Criteria regarding test failures or anomalies
satisfied?

PAGE____Z-

C

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

TVAýNKU30
22

5



BINDER NO. WBINEQ-JBOX-0O1 PLANT WBN UNIT(S) -1 SHEET All OF B11

BINDER TITLE JUCINBXSCOMPUTED J Df DA TE 5___ b_5____AI CHECKED D A TDAE

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
I 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
identifijed?

P. DISCUSSION

PAGE 33

TiVA nAQrUU5.25

Yes /No! NA

N/A

N/A1~~~

N/A

N/A

Yes



0

Eels NO.

IBM-I-ESC -001-00051A -A

onA-I-tST -001-00050 -A

VON-I-CSC -001-00069 -A

E110-t-Csc -001-0007 -3

5BN-I-CSC -041-0012A -8

VRN-I-CSC -001-00129 -I

NOR 2-CSC -002-00133 -1

NRR-I-CSC -001-0014 -A

NOR-I-CSd -001-0023A -A

UNI DVIC I 000020N.

I-PCV -00l 0005115Ics A

I-PCV -002 00051?ICS-A

I PSv MOI 00068 CS-A

14iCV -001-0007 CS-B

1-PY -U0l-00IIIZSICS-11

I-PtV -002-00Il/I52CS-I1

2-150 -001-00139 CS-9

14CV -eQ1-0014 CS-A

I PC?? -00I-00231Zsics A

DESCR IPT ION

ELECTRICAL CONDUIT1
SE AL ASSEMBLY

ELECTRICAL CONDUIT
SEAL ASSEMBOLY

ELECTRICAL CONDUIT
SEAL ASSEMBLY

ELECTRICAL CONDUIIT
SEAL ASSEMBRLY

ELFECTRICAL CONDUIT
SEAL ASSEMBLY

ELECTRICAL CONDUIT
SEAL ASSEMBLY

ELECTRICAL CONDUIT
SE AL ASSEMBALY

ELECTRICAL CONDUIT
SEAL ASSEMBLY0

ELECTRICAL CONDUIT
SEAL ASSEMBLY

(0

TAR A - Egi)IPTTEWI IOENTIFICATIOU KOTRIN

---- ----LOCATION ------------
HIOWE Cot"I Al ILEV' RHIRAD CONTRACT EVETr

N-I 2085-07 757 SVR 84Y.5-03&071 FE

N-12003-07 757' SYR 04l5-936011 FITV

1-11089-21 129* SYR IIIII(-036071 F10

11-11005-011 729' mV 14KS-936011 "F!

13-120855-0727 72q, AYR 94K5-036071 FITV

11-11003-1I 350 729' SYRT 94K5-936071 115/V
EN/V

N-11084-07 729* NYU 96S-1136071 F'l

OPEN TlIRE

lo0p

loop

1000

51,111111001)
51MIflol/lO

2000

5111100 11

K.

BlIMIER No. mUE-dSC -001
HRANUFACIURERi EoMi
IýA6E I 9W 73

SfAFETy FUNCTION

PREVENT NMlSTIF.F INTRUSION

PRE VENT MISTURlE INTRUSION

PREVENT WO01001W INTEIJSIIIT

PREVENT MIOISTURE INTRUSION

PREVENT ITWISTRMF INTRU9ION

PREVENT MODISTURTE INTRUSION

PREVENT ROISTIMI INTRUSION

PREVENT NISIM&ON INTRUJSION

PREVENT MOISTURTE INTRUJSION

#FLOTTRIAtTIJAL ELEVATION - ACTUAL ELEVATIONS NARE DOCulTeT ON FIELD VERIFICATION SHTEETS AND FINJU IN TAR F.

PREPARIIER/Al

CITECKER/DATE QjA _4 % Cq_ 2_ .... --- --



180-1--CSC-001-00730 -A

UN-I-tSC -001-00243 -A

00N-I-Csc -002 0025 -I

1101-1--tst -001-003OA -9

NON-I-CSC -001-00301 -0

1BN-I-CSC -001-00319 -9

NON-I-CSC -001-0032 -A

0011-l-CSC -001-0101 -A

-v

UNIT1 DEVICE ID NO.

l-PCV -001 0023/IS2CS-A

I-PSY -002-00240 CS-A

I-FCV -001-0073 CS-B

I-PCV -002 YO3/ITSICS-o

I -PC -002-0030/152t5-I

1-051 -001-00310 CS-S

I-FCV -002 0032 CS-A

2-FCY -001-0191 CS-A

DESCRIPTION

ELECTRICAL CONDUJIT
SEAL. ASSEMBLYT

ELECTRICAL CONDUTIT
SEAL ASSEMBULT

ELECTRICAL CONDUIT
SEAL ASSEMBRLY

ELECTRICAL CONDUNIIT
SEAL ASSEMBOLY

ELECTRICAL CONDUJIT
SEAL ASSEMBLYT

ELECTRICAL CONIDUIT
SEAL ASSEMBOLY

ELECTRICAL (0801123
SEAL. ASSEMBLY

ELECTRICAL CONDUITI
SEAL ASSEMBILY

TAB A - EQUIJPMENIT IDENTIFICATION M87832

--------- OCATIDON------------
MOE OUN At FLEVi RH1840 CONTRACT EVENT

N-1200-07 129' SVR 0405-636071 FIT

P-11081-27 1RS 729' RIO 6405-936071 FIlly

* 1100-Il 350 729' SYR 84KS-936071 OSIy

0-11094-01 121' SYR 940-936071 FIT

9-11009-27 7291 SYR 9405-836071 FOIY

R-11095-11 350 729' 50 04K5-036071 ISIY

11-11015-lI 330 716, CRT 04K5-836071 115/c

RNIC
EVIC
I

OPEN TIRE

1001

1000

1000

5WI1N009
51111111009

511111/1009
31113112000
151111/128a
11011111
5"111/1009

11I0DER NO. Iwmt-CSt -001
8WANCTUR!Rf CONAN
P9EE: 2 OF 23

SAFETY FUNC(TION

PREVENT MIOISTURE INTRUSION

PREVENT F101STIME INTRIUSION

PREVENT MIOISTUIRE INTRUSION

PREVENT MOIISTUJRE INTRUSION

PREVENT MOISTURE INTRUSION

PREVENT MOISTURE INTRUSION

PREVENT MOISTURE INTRUSION

PREVENT MOISTURE INTRUSION

IFLDON/8ACTUAI ELEVATION -ACTUAL ELEVATIONS ARTE DOCUMIENTED on FIELD VERItICATION SHECETS Ant FmouR 1T TAB F.
A R -- -- 8

PREPARER fOOTE 4g~2'". ..
CHECKER/DATEIF 7 8



TAB A - EQUIPIIE4I IDENTIFICATION flAIR??980 8 888It-0
NfWAEI~iUR[Ri COW0
JAGE: 3 OF 23

--------L.OCATION-------------
EPLIUlN Al [11V1 88/RAA CONTRACT EVENT CAT TITER TIME0 S0(010 FUNCTION

-B I-It -00il 0107

1188 I-CSC 001-0103 -A I-FCV -(411 0183

VON-I-CSC -001-0194 -6 I-V(0 011-01164

P, 88-1-151 -003-0149 -B I-L? 4-63-0149

LS A F111101141 CONDUI1T
SEAL ASSEMBLY

CS-A ELECTRICAL CONDUI1T
SEAL 05508810

CS-11 ELECTRICAL CONDUIT
SEAL. ASSEMALY

t3-11 EIEC(01101 CONDUIT?
SFAl. 05508010

H-11095-11 009 116* CR1 04K54936071 WE/
WE/
Amic
tv/c

8-18-?009 il1& tRil 94K-936071 "s1c Alp
FU.C Ai8
814/C AlB
tV/C 0,8
t AlB

"-11095-11 350 716 tRil 841:5-836071

N-110114-07 000 716' FRI 8415-836071

581,1111000
5810/1000
1 IM I I1I R
I1HR/ I 0
s5 I N1(1000

5M IN/1000
5N18 IN/ 08
158N18100
18811811
SMII110OOD

581111/000
5"1811000
58111/0011
15818/180
188/IR0

5D
58
58
5D
50

PREVENT? MOISTUREW INTRUSION

PREVENT MOISTURE0 INTRUSION

PREVENT MOISTUROE INTRUJSION

PREVENT MOIS;UR1 INTRUSION8

W88-1-151 -003-0156 A4 I-tO 00(3-0156 CS-A ELECTRICAL CONDUTll
SEAL AWSE8?1

M-11084-07 716' ACt 3 84Y.5-936071 PREVENT MOISTURE8 INTR(USION

I LROR/O1IIJAL FLEVATIBIU - ACThUAL F111001083 ARE DOCUM8ENTEDON FIELD11 VERIFIEATIOR SHEETS A1ND FOUND IN TAP F.
8-0 8

PREPARER ;RIlE Ane f//I

L((ICIR:L:U0 441 9 ,

HIS RD. (I;N I DEVIL ID 11).

WO981451 001I-0187

811SCIR P1 10 MODEL

M-11005-07



Too A EVtjIriqu IDENTIFICATION MATRIX

HIS5 No. UNHIT DEVICE ID No. DESCRIPTION

uRN -I (SE -003-0164 -A I-IT -0oI3164m £5-A ELECTRICAL tofIDUIr
SEAL ASSEMBTLY

N-I11,4-07

-------- LUC 1Iow ------------

COLUMN11 a, ELEO. RAMRD CONlTRACT

243 716' ACE 3 90(5-93,6071

BINDER No. NT'NO-CSC -001
MANUFACTURER: £411101
PAGE: 4 OF 23

EVENT (Al OPER TIME SAFETY FUNCTIION

P410(911 MOIStIJOP INTRUSIONI

VRN- I fSE -0'3-171~l -8 I-IT -ml 0171 (SRB ELECTRICAL CONDUIT1
SEAL ASSEMB.LY

H-11084-01 0010 716' FRI 84E5-936071
PREVENT MOISTURTE INIRoiJSou

VpN-I (St -003-0172

URN-I £51 -003-0173

I -(1-SC -003-0114

IIDN-I-CSC -003-0175

NDIN-I-CSC -030-DOOBAA

-A I -LT 003, 0172 15-A ELECTRICAL CONDUITJI
SEAL AS5SF194V

-R I-1.1 -103-0173 CS-9 ELECTRICAL CONDIIUIT
SEAL ASSEM9194

-9 I-11 01',3 0114 tq9 ELECTRCALU0101MPOI

-A I-LI O0W-0115 CS-A ELECITRICAL C4ONDUIT
SEAL ASSEMBLY

-0 I ElY 030-m09t0IES~-a ELECTRICLA CONDUIT
SEAL AS!SEMPIT

R-116114-07

9-11094-07

242 116* ACC 3 94K5-836071

295 716* AEC 4 94E5-93607I

296 716 ACT. 4 90t.5-836071W-I 1084-07

N-I 1084-07 24? 716' AEC 3 94F.5-936071

11-11095-11

I LOOR/AC0TIIAI ELEVATION - ACTUAL MVIIOIONS ARE DOCUMENTEDI TN FIELD VERIFICATION S1EETS Awl, FOUND IN TAR F.

A 50
A 51)
A 50

L A
I'NiC A
MS/E A

300 906' 841:5-836071

WEN
RHIC
WEI

PREVENT MOISTURE9 INTRUSION

PREVENT MOISTUJRE INTRUSION

PREVENT MOISTUTRE INIRIISIOu

PREVENT MOISTURE INTRUSION

SH119/1000 PREVENT MOISTURE INTRUSION
5MIN/ 1000
5419/ 1009

15,1119/1110

a,,

PREPAITEROATE 
- -

EAECEFR/OATE

9 ---- F.---

~11J

C-' c7)



~0

TAB A - (CTOTIENI IDTENTIFICjATION NAIRl! BINDER M1. 991400 CSC -001
MMANNAEIURER: LONAT

S~~ 5 O 23

EaIs NO. UNIT r*VICF ID MD. DESCRIPI10N

NBN-I-ESE -030-00009 -B i-rrv o0,, oooaIsmC-a

ONM-I CSE -030-OOIOA -A 1410 3 -30 TOITIISICS-A

MDR-1-CSC -030-OOIOB -A I-FLV -030 00101152ES-A

ILECIRIIAL CONDUIT
SEAL ASSEMBLV

----- ---- LCATIONT------------
COLUMIN Al ELEVe RN/AB

N-11095-11

ELECTRICAL CONDUNIT
SEAL AS4MOtTY

ELECTRICAL CONDUIT
SEAL ASSEINTLf

-0 NON-l-ESC -030-OOISA -B I-FEY -030-OAISIISICS-8 ELECTRICAL CTONDUIT
SEAL ASSIM91.1

II WRI-I CSE -030-0015B -B I1410 -93r-00l5/192tS-1 ELECTRICAL CONDUIT
SEAL ASSEMBOLY

CONTRACT EVENT [AT OFER TINE

300 906' 94KS-956071 I
"sic
I'lilt
911i:
CVII

263 151 84K5-936011 L.
MS/t
WE/i

RH/C
Cvii:

263 751* 04Y5-936071 I.
NS/E
Fitt
RH/E
CY/E

11-110,15-07 297 716' AEC 4 04K5-936071

N4-1 1005-07 291 716* ACC 4 841.5-836071

STJEA FUiNCTION

50111/1001) PREVENT MOISTTTDE INTRUSION
591911009)
SM0191 OOT
15010 lmoT
1911/100

50114/1009
5NINIIW0D
5TIIN/IOTD
11,11111111100
THAI IND

51111111001
501414/1001)
50114/ 1000
[SHIIN/ INDl
IHR/ IND

SHIN/1l000
SHIN/ 1001)

I STIINi IRA

51,11191 I

51,1110001
SHIN/ 1000

ITHI IN/lD

PREVENT MTOISTURE INTRUSION

PREVENT MOISTUIRE INTRUSID4

PREVENT MOISTURE INTRUSION

PREVENT MOITSETURE INTRUSION

#FLTTOR/ACTIIAL ELEVATION - ACTUAL ELEVATITONS ARE DOCUMENTED ON HILT VERIFICATION SKITS AND FORDO INI TAB F.

FREEARERiDATE ~'4

CHELKERilEATE -c..9e~

R ---- R_



TAB A - EPUIFITENI IDENTIFICATION 1141011 BINDER No. mNITNCOCSC -001
MANIJFAC~l0IUR CONA1
P*E: OF .1W3

EMIS No. UNITR DEVICE ID NO. DESCAIP1IION

NBN-I-CSC -030-0017A -A I-FCV 'ý30 ('Oj?/ZSICS-A

1111-14SE -0,0-00179 -A I-FEY -030 0,017/IS2CS-A

011N-I CSC -030-0020A -A i-FEY -030 (.OOIZSICS-A

ELECTRICAL CONDUJIT
SEAL ASSEMIBLY

ELECTRICAL CONDUIT
SEAL ASSEMBLYT

ELECTRICAL. CONDUIT
SEAL ASSEMIBLY

MIODEL
---- -----LOCATION-------------

COLUMIN Al EtC VI R~iRAB CONTRACT EVENT tAT OFER TIMlE

N4 11084-07 237 716* AEC 3 84KS-836011

M-11004-07 237 116* AEC 3 1145-936071

11-110[14-07 059 116 94F.5-036011 L
115/C
F11lE
All/C
CViC

A/9 5N1K/lOOP

A,9 SIIINI00

All 5flIN1I000

A/S 5MIRIp'ooB

A/S 5111N/IOCS

A/S 15110111/"

SA.FETY FUNICTION

PREVENT MIOISTURTE INTRUSSION

PREVENT MIOISITURE INTRUSIONI

A/9 5M1111/001) PREVHENT MOISTUR~E INTRUSION
AlS 5M11111000
AIR 5111NI1009
All M51111111
109 1110/111

IIBN-I-CSt -030-002011 -A 1-ECT -036 0102011525-A

NON-i-csc c5-OOIOA -A I-EYA -030 0040/ISICS A

ELECTRICAL CNOITIT
SEAL ASSEMBRLY

ELECTRICAL CONDUTJI
SEAL ASSEMBALY

N-1 1094-01 05q 716'

N I'004-07

01L5-1136071 L

EN/C

CHIC

786 716' ACC 4 94K5-036011

A/N 50N1N/100D
AID 511111/1001)
A/N 5MNIN/lOO
A/: 1511111/111
A/B I1101IND

PREVENT MOISTURE0 INTRUTSION

A/9 51119/1000 PREVENT MOISTURE11 INTRUSION
AID 5111110I000
A/P SHINIIOOO
A/B 15"111/1110
A/S 1191/190

v LOOR/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE OTCIJIIIIIEO ON FIELD VERIFICATION SHEETS AND FOUND IN TAR F. N-A-A.

PREFARERIDAIE ------- P/

LIIELIEA/TTATE C7q

(~



f.

TAD A - EDUII'HENI IDENTIFICATION MATIX~ BINDER NO. 910lE0-CSC -001
MWNIPACTORlltt C01401
PAGE: I7 Of 23

UNIT1 DEVICE 10) NO. DESCRIPT ION MODEL.
---- -- --LOCATIN IO--- -- --

COLUMN AT ELEY AM/RAO CONTRACT EVENT CAT 0119 TIRE1 SAFETY FUJNCTION

WNI-1-CSC -030-00400 -A -FFLY (-O-Q04017S2CS-A

WUl9-1-tSE -030-0Q50A -9 I-FEY -030-005011S1CS-0

*MO-I-CSC -030-00509 -0 I-FLYV -j0-0050/112CS-9

VM-I-CSC -030-0052A -A I-4CV -030-005211SICS-4

HIM-1-CSC -030-0052D -A I-FEY -030-005711S2tS-A

EtECIRICAL CONEDUIT
SEAL. ASSE9IIU,

ELECTRCAL CONDUJIT
SEAL. ASSEMB~f

ELECTRICAl CMOHOIT
SEAL ASSEMBLY

ELECTRICAL. CONDUIT
SEAL ASSEMB~LY

ELECTRICAL CONDUITI
SEAL ASSEMBLY

M-11084-07 297 716.

N-11084 -01

8415-036071 1
MS/C

8)4/C
CO/C

290 716' ACE 4 94KS-836071

N-11094-07 290 716 ACE 4 94KS-836071

N-11094-07 252 744'

M-1 1094-(07 252 744

0110-1136071 L
NSIC

RH/C

9415-836071 L
"sic

WEM

All 5M91/1000 PREVENT MOIStURt INTRUSION
A/D 5M91I/100
AIB 58111/1000
A/D 15"1"/1110
A/B IRA/190

A/D 5HIN/1000 PREEWNT MOISTURE INTRUJSION
AiB 591911100D
A/D 5M19/1000

All 195"111"

A/B 5919/10,09 RVN OSTR NRSO
A/B 5918/11001)
A/B ISHIN/IMOv
A/B 1511191111

A/B 5919/1000 PREVENT MOISTURE INTRUSION
A/B 59191/1001)
A/B 5919111000

AiB 1111/1"D

59111000of
59111/1001)

151419/190
IHR/ 190

PREVENT MOISTURE INTRUSION

IFLOOR/ACTUAL ELEVATIONH - AClUDE ELFVATIGMS ARE DOCUMENTED OH FIELD VERIFICATION SHIFT;r ANtD FOUND IN 10o F.

PREPARERI/DAIE 1 w 19 9A

CHELEERiCAIE --- -----

01

HRIS ml.

~5~

A 0----A---N



TAB A - EDUIFMENT IDENTIFICATION WTARII
BINDER No. MUED-CST: -001
SMAEIIF UREAR CONAI
PAGE. 9,.1O 23

EHIS NOT. U41T HEVILE ID NO, DESLRIPTION

MPN-I-ESE -030-0056A -A I-FEY 03-0 0056/i5lES-A

UBM-I-CSC -030-00569 A I-Fly -0;0 006/ZS2CS-A

IIIIN-I-CSC -030-OOSOA -9 I-Mt -0;0-045q011jS_1s

vpN-I-CSC -030-00599 -B I.F~y -0310 009157s~-1

-Q

ELECTRICAL CONDUIT
SEAL ASSENSLY

ELECTRICAL C040UIJI
SEA1 ASSEMBLT

ELECTRICAL CONDUJIT
SEAL ASSENALY

ELECTRICAL CONDUIT
SEAL ASSEM110

11-11005-Il

---- ----LOCA I[ON ------------
MumiN A, LIEVI RM/RAD CONTRACT EVENT

039 716' AEC 2 84YS-836071

N-11085-I1 039 716' ACC 2 94K5-83b071

N-11004-01 116 131' 94-1:536071 I

PHIC
cVIC

116 731' 84KS-836071 L

FII/C
RHIC
CA/C

11-11084-07

CAT OFER TIME SAFETY EUNCTION

5919/1001)
5919/1000
59 1911009

5919/1009

Sf11911000
159191190

59I191009
5919110091
5H19/1009
1591911111

5919/1005
591911000
59 1911000
15919/191J
1991190

PREVENT MOISTURE INTRUSION

PREVENT mn0151901 19190510

PREVENT MOISTURIE INTRUSION

PREVENT NOISTIIME INTRUSION

N011-I-tsc -030-0134 -0 I-FSV -0'0-0134 CS-11ELECTRICAl CONDUIT
SEAL ASSEN0LV 291 740' ACC 3 04K5-836071

IFLOOR/AIUAI ELEVATION - ACTUAl ELEVATIONS ARE DOMUENTI'0 ON FIELD VERIFICATION SMI11 AND FOTITO IN TAB F.

591911009 PREVENT NOISTIURE INTRUSION
5911141000
SH19/ 1008
159141/1110

PRII'ARERIDATE

CNECkER/DATE-9

0

C



IA9 A - TTIC11ENI IDENIIFICAIION MATRIX

[cis No. UNIT VT VItE ID NO. DFSCRIPTITJN

9911-I-Cst -030-0134A -B I-FCy 0T I3/SC-(

M11ops1C1

ELECTRICAL CONDUIT
SEAL ASSETIOT

-------- LOCATION ------------
COLUMNE Al FLEV# 911/RAD

BINDERI No. NDNOU-CSt -00I
NAN JEACTORMN CURVE
*PASE. 9 lIOF 23

CONTRACT EVENT CAT OP1EN TIRE

291 740' 8N0-83601t 1.

115/C
EN/C

tV/C

SNINI 100D
5NINI 11000
S5MIN/I ODE

UAT/ (no

SAFETY FUNACTION

PVC/4EN! MOTISTUTRE INIRU511011

11111-I CSC -031-03136A -A 14CV -OTI-E0306/lSICS-A

9911-I-CSt -031-03068 -4 I-FEV -031-0306/TS2CS-A

MAN-I-tSt -051-0309A -A 14EV-1(f'/YC-

WON-I-ECt -031-o3o99 -A I-EtA -031-0309/lS2[S-A

ELECTRICAL CONDUIT
SEAL ASSEITTLY

ELECTRICAL CONDUIT
SEAL ASSEMBDLY

ELECTRICAL CONDUIT
SEAL ASSEIIPLY

ELECTRICAL CONDUIT1
SEAL ASSEMBLY1

R- 11094 -07 061 716'

N-1 1084-07 061 716

11-I 10114-07 061 116'

11-1 1094-07 061 716'

94KS-936071 L.
ItS/C

CY/C

04ks-836011 A
119/C

CA/C

1140:-636011 L.

RH/C
ERIC

814Y.5-836071 C

RH/C
tV/C

5M111/lO09 PREVENT MOTISTURiE 1INTRUSIO0N

5919111009
5111/11,1009

INA/INO

511111/1008

5*1111111l001
151,1114/111001

SAINI 10011
5M11111/1ODD

151,111(100IN

IHR/IND11

511111111000
51111/1000
51111/1001)

ISTII/ IM1

PREVENT MOISTURE INTRUSION

P"EVENT MOISTURE INIRIISION

PREVENT MOISTURE INTRUSION

I FLOORIACTUJAL ELEVATION - ACTUAL ELEVATIONS ARE DTOCUMEENTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAD F.
N R A.

PRCEARE/ACIOVC 49
flittl(RDIUE -9 l& ,

e"



TAB A - EQUIPMENr IDENTIFICATION MATRIX

EDIS No. UNIT DEVILE ID NO.

VDN-1-CSE -031-03,27A -9 I-[CV -031-032711SICS-B

NBN-I-CSE -031-03279 -0 24(0V -031 0321/152LS-o

I1ON-I-C~t -031-0329A -B I-FEV 031 0329/1SICS-B

G IMN-I-E54 -031-03295 -9 14t%' -031-0329/152CS-9

NON-I-CSC -04S-0201 -4 I-rS.'f -043-0,101 (S-A

ITESCRI PTII ON

ELECTR ICAL CONDMIT
SEAL ASSENDI I

ELECTRICAL CONDUIT
SE4L. ASSEMBLY

ELECTRICAL CONDUIT
SEAL ASSITIILY

ELECTRICAL CONDUIT
SEAL ASSEMBLY

ELECTRICAL CONDUJIT
SEAL ASSEMPLf

---- -----LOCATION ------------MTODEL COLUMN Al FLEA. RRRAD CONIRACT EVENT CAT OPEN TINE

9-11084-07 103 716'

N-11094-07 103 126

N-I 1084-01
103 7126

N-11094-01 103 7126

H 1108?-2)

84r:5-936071 I.
MS/C
I'm/C
WE/

04KS-836071 L A/B
MSiC A/B

FM/C A/$
RHlE Ail
CR/C All

84ks-036011 IL

API/C
CV/C

BQY5-B1360lI L

RPIC

CR/C

236 716 ACC 3 8405-836071

STUN/loAD

5M IN/lOAD
ISMIN/ IMo

5NINI lOOD
5MIN/ 10011

INAIINDIT

SMIN1/l00 -PREVENT MOISTUIRE INTRLT3ION

SHIP/IOOD
ISHIN/ 2Mb
IPIR/IMO

5"INIIOOB PREVENT MIOISTUJRE INTRUTSION
5MIM/ 20GB

15)IINIINR
IHO/IM0

10011 PREVENT MOISTURE INT1RUSIOTN

2000
INDI
IND0

BINDER NO. VPNEG-CSC -001
MANUmocruREo, CONAI

0 PAGEtIG OF 23

SAFET FUNCTION

PREVENT MOISITURE IN1RIISIqN

PREVENT MOISTURE INTRUTSION

jI FICOA/ALTUAL ELEVATITON - ACTITAI EIEVATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHETPS AND FOUND IN TAB F.

9-~ 

N

PRIPARfR/DARE

CNIICKERIDAIE .....

0

c"



TAR A - EQUIPMENT IDENTIFICATION MATRIX BINDER NO. NBATfo-CSC -001
NANUEACTURERi tONAl
OPAGE:II. OF 23

ERIS No. 1"Il DI DVICE to NO. DISLRIPTITIP

WNBII-ILSC -043-0202 -A I-ISV -043-0.102 ES-A ELECTRICAL CONDUIT
SEAL ASSEMBLY

WBN-I-CSC -043-0207 -9 I-rSV -043-0707 CS-0 ELECTRICAL CONDUITI
SEAL ASSEMBLY

VON-1-CSC -043-0208 -o t-rsy -o4.-o?oB CS-B ELECTRICAL CONDUIT
SEAL ASSEMBLY

I -lCC-043-0251 -4 I-FSY -043-0251 CS-A ELECTRICAL CONDUIT
~NRN--CSCSEAL ASSEMBLY

NBN-I-CSC -043-076B -A 1-FSY -043-0260 CS-A ELECTRICAL CONDUIT
SEAL ASSEMBLY

---- -----LOCATION ------------
KOKEL COLUMN Al EIEV# AMfRAD CONTRACT EVENT CAI OPER TIME

N-1 109-21

N-I 1099-27

N-I11089-27

N-1I lB-Il

N-1IMlB-07

236 71I' AEC 3 84Y.5-936071

290 716' ACC 4 1145-036071

290 716' ACC 4 94KS-936011

290 716' AEC 4 04K5-936071

726' A2B OOE5-836071

L A
"Sic A
WE/ A

RAtic A
tV/c A

L A
NSIC A
FM/lC A
BWE/ A
WVC a

L A
ASIC A
FV/C A
BRITC A
COIE A

L A
AS/C A
WE/ A

RN/C A
tV/C A

L A
tV/A B
AF/A B
ARIA B
R~iA B

SAFETY FUNCTION

100D PREVENT MOISTURE INTRUSION
1000
100D
lIND
IAD

1009 PREVENT MOISTURE INTRUSION
1000
1001)
1110
[NO0

100 PREVENT NOISTURE INTRUSIONI
10910
100D
lno
1110

1000 PREVENT MOISTURE INTRUSION
1000
1000
1110
IND

PREVENT MOISTURE INTRUSION

I FLOOD/ACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMENTED ON FTELD VERIFICATION STHETS AND FOUND IN TAB F.

CHIECkERIRATE -



[AD A - EQUIPMEFNT IDENTIFICATION W101141

HQIS No. UNIT DTEVICE ID NO0.

NPAN-I-SC -043-02W

NON I-CSC -043-0310

NDN-I-CSC -043-0312

-A I-FSV -043 0709 CS-A

-9 t-FST -043.03i0 CS 91

-9 1-ESv -043-0312

tJON-I-CSC -043-0319 -1 I-FSY -043-0319

PON-I-CS!. -061-0097A -9 I-F(V -06I-0097115

DESCRIPTITON

ELECIRICA1 CONDUIT
SEAL ASSE11RIJ

ELECTRICAL CONDUIT
SEAL. ASSE11110

CS-a1 ELECTRICAL CONDUIT
SEAL. ASStM0LO

CS-a MELETRICAL COMITDJI
SEAL ASSENOLY

ICS-9 ELECTRICAL CONDUIT
SEAL. ASSERBLY

WODEL

DINE-ER N0. WONEQ-ESE -001
MANUFTACTURER- CONAI
PAGE:!2 OF23

---------LCAI IOIN------------
COLUMN Al HEtV* RN/ROR CONTRACT EVENT EAT TIPER TINE

N-I 1085-1 I 305 716 ACE 2 841.3-936071

14-11085-11 216 716' AECC2 84L5-836071

11-11085-07 113' A29 94K5-936071

11-11085-I1 292 716' ACC 2 94KS-936071

N4-11095-11 3103 157 SIY.5-036071 L
HS/I:
FNIL
RIoiC
EWEC

SAFU EIFUNCTIONW

PREVENT *0ISTURE INTRUSION

A [DOD PREVENT POISTUffE INTRUSION1
A 1000
A 1000
A 1119
A IND0

A 10000 PREVENIT NOISTURE INTRUSION
A IN10
A 1IND
A I11M
A IND9

A I00D PREVENi tTT IRIHE INITRUSION
A IND0
A 1000
A 1:M0
A 1no1

Ale 5141111000 PREVENT 110ISTURE INTRUSION
All S51111I1000
A/9 MINIM1100
AleISR151111111
Ale 1110/1110

IFLOORIACTUAT. ELEVATION -ACTUC.L ELE VATIONIS ARE DoCUNENE owl FIELD VERIFICATION SHEETS A14D FOUND 1 IN AB F. 14-14-A.

FREPARERIDATE

HCNECIRMDIE

0

-v

C



< >

TAB A - EQUIPMENT IDENIFICIIATION 1113811

lots Nol. UNIT DEVIIE ID 14)1.

WBN-I-CSC -061-00q78 -0 I-rLY *06I-TO71/IS2ES-8

NON0-I-CSE -061-0122A1 -8 I-flY -061-0122/ISICS-0

INP-I-CSC -061-01229 -9 I-FLY -061-0122/82C91-11

INT-I-CSE -061-0197A1 -8 I-FCy -061-019211S1CS-0

IT W -C-SC -061-01928 -8 I-FIV -(161-D192/lS2CS-1

DESCRIPTION MODEL

ELEETRICA1 CONDUIT N-11095-11
SEAL ASSEMBL.Y

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

COLUMN At [LEV# WRH/A

303 757'

ELECTRICAL CONDUIT 14-11093-Il
SEAL ASSEMBLY

ELECTRICAL COINDUIT 1-11085-I1
SEAL ASSEMIBLY

ELECTRICAL CONDUIT 14-11085-11
SEAL ASSEMBLY

ELECTRICAL CONDUIT
SEAL ASSEMBLY

303 751,

3035 757'

294 906

294 006'N-11095-11

BINDER PD. NITNED-EsE -001
RAINUFACTIJRER3 EUNAR
PWAItI'S OF 23

CONTRACT EVENT CAT OPEN TIME SAFETY FUNICTION

11(5-360 "sic

MS/iC
PHC
RU/C

11405-836071 - L
115/C

811IC

MSE-836071 L

RH/C

MS/C

RH/C

8415-1116071 L

EN/C
RH/C

Ail 51411/1009 PREVENT MOISTURE INTRUJSION

A/B 511t11/lO0D
A/B SN"INIIOUB
A/B ISNRIN/lI

A/I 3MI11M/O0 PREVENT MOISTURE INTRUSION

AIS SHIN/100D

A/D ISM/INDIt

A/B 5111611000 PREVENT MOISTURE INTRUSION
AID 31111111~001
A/I 5HIN/lOAD

A/B 15M0/190

A/B SHIN/looT PREVENT MOISTURE 1419051014
A/B 51111/1100
A/B 511101/1001)
Ate 151111/1"0

A/D 50191/1000 PREVENT MOTISTUR1E INTRUSION

A/B 5"1111/1001)

AIB ISMNIIN/11
A/B IM41/110

i ELonR/AtTUAL ELEVATION - ACTUAl ELITATiDI4S ARE DOCUMENTED O1N FIELD YENIIEIA71ON SHEETS AND FOUNTD INl TAB F.

R -- N--- V .---

PREPAREA/DATE

C14ECkEN/DAF ---- E(

C
''I

1-

I.

C.



100 A -EJIPMENT IDENTIFICATION MATRIX

ERIS No. UrNIT DEVICE ID NMD. DESCRIPTION

NDN-I-CSC -061-0174A -9 I FCV -01I-019411SICS-9 ELECTRICAL CONDUJIT
SEAL ASSEMBLY

Wil-I CSC -0&1-01949 -8 t-rCV -0/,-0194/112CS-S ELECTRICAL CONDUIT

SEAL ASSEMBLY

"RN-1-CSt -062-0069A -4 1-fEV -062 0069/ISICS-A ELECTRICAL CONDUIIIT
SEAL ASSEMBLY

ON-IH-ESC -fi62-00690 -A 1-FIV -062-00691IS2CS-A ELECTRICAL cWNRIDJI

SEAL ASSEMBLY

ll8N-I-ECS -062-00704 -A I-FCY -062-0070/ISICS-A CIECIRICAL CONDMIT
StkASSEMBLYT

9PN-I-CSC -062-00708 -A 14FEY -062 0010/IS2tS-A ELECTRICAL CONDUJIT
SEAL ASSEMBLY

VNR-I-LSC -063-0071A -4 1-FE.V -063-001I/lSICS-A ELECTRICAL CONDUIT
SEAL ASSEMBLY

N-11005-11

N-11095-11

0-11011-01

N-11065-1I

N-11004-0i

H-11085-11

-- --- - -- LOCATION - - - - - - -
COLUMN Ql [LEVI RM/RAD CONTRACT EVENT

299 806, 1105-8.36071

RH'c

299 606, 84).'-936071 IL

EN/C
RN/C
CY/C

132 708* 84TS-836071 WVE

132 7009 94(5-836011 CV/L

130 716' ACE 2 941:5-836071 CV/C

130 116' AEC 2 04(5-1136011 CVfC

291 716' ACC 4 94t0.5936071 L

I'viC A
RH/C A
tv/c A

DINDER No. vPWEQ-r.sC -00l
NANUFACIURER, ECONAl

, PAGE:14 OF 23

SOPER TIME SAFETY FUNCTiION

p5KIH"Wi" PREVENT MOISTURiE INTRUS.Ioll

5fl1N/I000
15MIN/ lOo

IHR/lIff

511l0u1109 PREVENT NOISIURE INTRUJSION
5N1H/ 1006

INR/IIND

INA/iNO PREVENT IIOISIURE INTRUSION

1110/111 PREVENT MOISTURE INTRUSION

1110/111 FREVENT MOISTUREt INTRUSION

141/1110 PREVENT MOISTUTRE INTRUSION

5NINIIOOLI FREVENT MOISTURE INTRUSIONI

SNIN/ 10f00

15110111/1%

FlOORACTUAL ELEVATION - ACTtIN. FELEATIONS ARE DOCUMENTED ON FIELD VERIFICATION SHEETS (440 Ff101 IN TAR r.

PTPARtER/DATE .............

7WC&RI ----4 ----- ---- ----



lAB A - EQUIPMNT IDIENIFEICATION NAIRlt BINDER NO. VWDT-tSC -001
IIANUTACURR: tONAI

I PASEvI5 OF 23

ftis NO. 0111 DEVICE 1 No S.

MDR-ItSqC -06.1-00710 -A I-ft? -063-001I/lStS-A

DESCRiPI ION1

ELECTRICAL (0150011
SEAL. ASSEMBLY

---------LOCATION ------------
MODEL COLUIMN At FLEVO RN/BAD CONTRPACT [VENT CAI OPEN hIME SAFETY FUNCTION

RI- 1 085-11 291 7126 ACC 4 94KS-936011 A/e 5niN1/1000 PREVENT MOISTURE INTRUSION
Ate SIIIN/Ifoof
A/B 51521/2000
A/B S11N11/11%)
A/B 110181111

IlDI-I-CSC -060-0001 -0 1-11 -068-0001 ES-D ELECTRICAL CONDUITI
SEAL ASSEMBLY

N-1ll 11-03 024 702' 94K5-936071 L A IGOB PREVENT MOISTURE INTRUISIONR
Is a 1001)
TN A 1000
AlE/ A IND0
CT/C A IND0

WON-I-ECS -068-00119 I-0 -E -060-0019 CS-D

WEIN-I-CSC -068-0024 -a I-It -049-0024 ES-fl

WPM--I-CS -068-0D41 -I) I-It -069-0041 CS-s

ELECTRICAL CONlDUITI
SEAL ASSEMBLY

ELECTRICAL CCD11111IT
SEAL. ASSEMBLY

ELECTRICAL EMIJUIIT
SEAL, ASSEMBLY

N- 11-05 155 702'

N-11111 -05 155 702*

N-11111-05 125 7126

84K5-836071 I.
0S

TV/

04K5-936071 L. A
Ns A,
FIT A
114/C A
CWE A

1141(5-936071 1. A
ITS A
Fil A
RH/C A
cWIC A

2000 PREVENT MOISTURE INTROSIDI
1000
1000,
IND1
IND0

I1COD PREVENT MOISTURE INIAIISION
1009
tDoo
IND0
IND0

2000 PREVENT MOISTUIRE IN4TRUJSION
1000
11001,
IND
I to0

IFLOMI/ACTUAL ELEVATION - ACIIIAL ELEVATIONS ARlE DOCUMENTED ON FIELD VERIFICATION SWIIES AND rOIYSO 1N TAB r.

PREPAREA/DATE

CHISCKDRDAIE ---- ----- -- - -- - -- -

60



[AD A - EQUIPMECNT IDEfNTIFICATIONd MATRIX BINDER RO. WPNID-tSC -001

IANUFAC TUNE A CtMItA

8 PAGEt416 OF ;

EVtS No. TillT DEVICE tO No. DESCRIPTION

11DN-I-15C -060-0013 -1 1I -If 069-0043 CS-f

tUU-1-CSc -060-0060 -E I-IF -068-0060 ES-f

NNII-I-CSC -068-0065 -E I-If -068-0065 CS-f

PON-1-CSE -069-0083 -5 1-1f -060-0083 CS-f

ttUN-1-CSE -068-0300A -9 t4FCY -O&B-030211SICS-0

ELECTRICAL CtONDITI
SEAL A3SSEMLYfi

ELECTRICAL. CONDIJIT
SEAL ASSENSLY

ELECtRICAL CONDUIT
SEAL ASSEMBOLY

ELECTRICAL. CONDUIT
SEA Al.0SSEMBLY

COLUMN Al LElfVi RN/RAD

2(10 702'

234 702

CONTRACT EVENTI CAT OPEN TIRE SAFETY rIIIVTION

94V"-36071 I.

RM/C

FIT

N1110051

AID 5111111000 PREVENT 1101511Sf INTIUStON
40/ 511911/1001
All SMINIlOOD
AID ISMIN/IMD
010l 100/111

a -0 0

340 702' 945-016071 L A
tIS A
FIT A
RN/C A
Cl/IC A

306 102, 94K5-936071 I A
NS A
FIT A
RU/C A
CVIC A

ELECTRICAL CcDDmlT 11-11085-1
SEAL ASSEMBLY

305 714' ACC 4 04ts-93607t

IFLOORiACTIUA ELEVAT ION - ADUAIT EIEVATIONS ARE IIOtUEItNDN ON FIELD VERIFICATION SHEES AND FOUND IN TAR F.

PREPARFR/DAIE --

tEIECKERDAIDE - ---- ' 9.A m' -

1000 PREVENT 1101511Sf INITRUSION

1000

lIND

1000, PREVENT MOISTURE~ INITRUSION
1000
1000

1000 PREVENT 11OISltNE INTRUJSIOIN

1000

1000 PREVENT MOIS~TURE tINTRUSION
1001)
1000
IND0
Ina0

N-1111 I1-05

* .1

* I (

* I

Ii ~

dl

P-11111-05

N-1 III 1 -05



TAB A - EDUIP-MENT IDENTIFICATION 1151011

EHIS No. UNIT DEVICE ID No. INSCRIPTION MODEL. COLUMNI Al [LEVI RNIRAD CONTRACT EVENT CAT OFER TIME

BINDER No1. NIE -DOI-00
11ANUFAETUPER: CONNl
PASEW? OF 23

SAFETY FUNCTION

WPN-I-CSE -060-03089 -8 I-FIC -0ER-03,06115?CS-S1 ELECTRICAL CONDUIT
SEAL. ASSEMBLY

NRN-I-CSC -060-0319 4F I-ic -066-0;19 CS-F. ELECIRICAl CONDUIT
SEAL AWNEBLI

N-11085-11 305 716' ACE 4 84r:5-936071

Il-11014-07

M N-I-CSC -059-0124 -6 [I-t -0601-0324 CS-S ELECTRICAt CONDUJIT N-11084-07

SEAL ASSENDlY

(4 VN-l-ESE -068-0334 -D I-PEV -060-01,34 CS-S ELECTRICAL CDONDIJI N-11085-1l
(~. SEAL. ASSEMBLY

VNIM-I SC -066-0340 -A 1-PCy -059-03,40 CS-A ELECTRICAL CONDUlT
SEAL ASSEMBRLY

101 7115

101 102'

104 102'

104 102R-'IlS-Il

04L5-936071 L A
NS A
FIT A
ROIL A
CVII A

84KS-0SI011 L A
HIS A
FIT a
PROI A
tV/C A

040S-036071 L A
Msic A
Fl/c A
RN/C A
WEI A

84l:5-936071 L. A
MS/C A
Flit A
R~iC A
CY/C A

AID 51111111000 PREVENT MOIISTUREE INTRUSION
AID 5111W/lOO
AID 511111/IO00

All 15MINII10

I001) PREVENT MOISTUREl INTRUSION
INDS
1000
IN1
IND1

1000 PREVENT MOISTURE INTRUSION
1000
Too0
I N
IND1

1009 PREVENT 11111511K INTUSION
1000
1001
IND0
[no0

IND1 PREVENT MOISTURE INTRUJSION
1000
lO0D
I Me
IND1

I FLUORiACIUAL ELEVATION - Akil~l ELEVATIONS ARE DUCUT¶ENTED ON FIELD VERIFIL.AJII0 SHEETS AOlIUN 11M I TAN F.

-- -- - -- - - -- - -
--- -- ---R-- --- -- ---



(AD A - EQUIPEMNT IDENTIFICATIONE MATRIX900N. DEQLC 01
MNUAHaCTURER.- CONAl
ASE:18 DOF 23

[cis No1. UNIT DEVICE 1D NO. DESCRIPTION

WDN-I-CSE -069-0313 -0 I-IF -O.'-0313 CS-0 ELECTRICAL. CONDUIT
SEAL ASSEMB0LY

MEN-I-CSC -060-0376 -0 I-TE -069-0376 CS-U ELECTRICAL CONDUIT
SEAL ASSEMKI.

VBN-1-CSC -069-0317 -0 I-FE -069-0371 CS-U ELECTRICAL CONDUIT
SEAL. 055091.

1211-I-CSC -069-0379 -0 1-1E -060-0378 CS-U ELECTRICAL CONDUIT
SEAL ASSEMBLY

1199-i-CSL -069-03179 -0 I-TE -060-0319 CS-1 ELECTRICAL CONIDUIT
SEAL ASSEMULY

--------LOCATION-----------
MODEL COLUMI Al ELEV# R~iUAO CONTRACT EVENT CAT OPIEN TIRE

025 702'

095 675'

070 102'

000 102*

025 7126

94Y.5-836071 L. A

RN/c A

34K5-636071 L A
NS/C A
I'vic A

cy/c A

04ES-836071 L A
"sic A

945-1136071 L A

FV/C A
RH/C A

84K5-936071 L A

FV/C A
RN/C A
COIL A

SAFETY FUNCTION

1000 PREVENT MOISTURE INTRUJSION

2000 PREVENT MIOISTURE INTRUSION

1000

t00t PREVENT MIOISTURE INTRUSION
IOOD
Ion0
IND
IND2

1000 PREVENT MOISTURE INTRUSION
1000
200
2210
IND

1000 PREVENT MODISTURTE INTRUSION
1001)
2000
INm
I m

I FItOITTALTIAL ELEVATION - ACTUAL fL[VAIIONS ARE DOCUTMENTED ON FIELD VERIFICATION2 SHEETS AND FOUND IN TAR F.

F9EPARER/bAlE .... ---- ... ---

CHICI-E0/SAIE __ 0 S

. r



TAB A - FOOIPIIENI IOt~IFICAWION M01933 IIINDFI on. *S1m9-CSC -001
IIANIIACTURE11i COIAR

$PAGE, Iq O 23

EUIS NO. UNIT 0111CC ID No. DESCRIPTION

111N41-ESE -000-0380 -1 I-IC -049-0390 CS-C ELECTRICAL. CONDUITT
SEAL (ISSINDLYV

NBN-I-CSE -060-0393 -F I-IF -0I/ ('393 CS-C ELECTRICAL CONDUIIIT
SEAL 49SECNOI.

IINWI-CSC -069-0384 -f I-IC -@068-03114 CS-E ELECTRICAL CONDIUIT

SEAL ASSEIIDI.

---- ----LOCAI ION ------------
MUNI. COLDAW Al EtCH. AWRIID CONITRACT EVENT CAT OPEN TIME

205 702'

0es us5

115 702'

lIN-1-CSC -069-0395 -f I-IC -069-0395 CS-C ELECTRICAL LONOUIJI
(Ti. SEAL ASSEMPY

NDN-I-CSC -009-0300 -E 1-11 -069-0.,96 CS-C ELECTRICAL CONDUIT
*1 SEAL ASSEMBOLY

810-1136071 L A
"SiC A
WEI A

RNi/E A
CHIC A

84rs-936001 L A
315/C A
Felt, A
RN/C A
CHIC A

84t"-36007 L A
"Sit A
Fu/C
RN/C
WE/ A

009 702* 04KS-036071

090 702'

I. A
ASIC A
FM/C A
RH/C A
CH/C A

94t.'"36071 L A
MS/C A
Fl/C A
FI/C A
CH/C A

SAFETY FUNCTION

1000 PIClyllf MNISIORE INIUITSIOII

1001)

1000 PREVENT MOISITURE INTRUSION

IOOD

IND
LIND

toot PREVENT VI5099OE N1001110101
1000

1000
BIND
IND

I10O0 PREVENT 31035101 INTITISION
I1DOD
I10O0
IND0
'I m

1009 PREVENT IODISITUE INTRUSION
IOODD
looll
1310
I NO

f FLOJRAIUACITA ELEVATION - ACTIUAL ELEVATIONS ARE DOEUTITNIFD ON4 FIELD VERIFICATION3 SHETECS CAll FOUNTD IN TAB F.

PREPAARE/DAIE

CHECECWiATE r



HIS5 M. UNIT1 DEVICE ID NO.

NPN-I-CSC -074-0014 -9 I-Tf -074-0014 tS-O

NNN-I-CSC -014-0025 -4 I-TE -074-0025 CS-F

091-I-CS -077-0007A -8 I-FEY -077-Ooq/zItSI-o

00*-1-EK -011-00099 -0 14Ctv -Don-OOOoiS2Cs-r

DESCRIPTION

ELECTRICAL CONOTIT

SEAL ASSEMBLY

ELECTRICAL CONDUI

SEAL RSSEROLT

ELECTRICAL. COIRJIT
SEAL AssElwY

ELECTRICAL CONDUIT
SELi ASSERPLY

TAB A - FVUIPKENT IDENTIFICATION MATRIX

---- --- LOCATION------------IIODEL CDL WI Al FLEV. RH/RAl

N-I1094-01 VA5 7123 AT2

N-11084-01 VAS 7123 A12

rN-i1005-07 20 716& AEC 4

N-112095-07 29 116' ACC 4

~ bB-I-CS -077-00611 -8 I-FCV -077-001611SICS-0 ELECTRICAL CONDUIT N-1005-I1
SEAL ASSEMBY

NOT-t-csC -071-00161 -3 HECY -077-00I6/182CS-11 ELECTRICAL CONDUIT
SEAL 05502102.

291 116, ACC 4

297 7126' AECC IR-11005-11

CONTRACT EVENT

04KS-936011 L

8405-836071 2.

84K5-036071 2.

pg/C
AN/C

94KS-936011 I.

MEU

CV/C

94KS-936071 2.

WEU

WNE I
CV/C

RN/C I
WE/ I

BINDER No. WDNO-clTc -001
RANFACTIUR[Rs COWAN
PAGE, 21.0F 23

OPER TIRE SAFETY FNjCTION

1005 PREVENT MIOISTURlE INTRUISION

1000 PREVENT IIDISTURE INTRUSION

591111oo0 PREVENT NOISTURE INTRUSION

5"N/N1000

ISINA/IID

5111/t00 PREVENT IIDISMRE INTRUISION

BIN/IWO

51111/1000 PREVENT NOISTIME INTRUSION

511n"nnooll
511111/ 1010

5111111o00 PREVENT NDISTIM INTRUSION

ISHIN/looc
SIHIIN/Mo

IFLOOR/ETACT, EL.EVATION - ACTUAL ElEVATIONS ARE DominoTE ON FIELD VERIFICATION SHEETS AND FOlND IN 1AR F.

---------------------------- --- ----- ------------ ----
CIWE rEI R/DATEq . - --- ---- -- - - ----



0

TAB A - EQUIPMTENT IDENTIFICATION MATRIX

----- ----LOATION ------------
ECIS No. UNIT OFYI(E ID No. DOESCIPTION MODEL EDItION Al ELEVI RMIRAD CONTRACT EVENT EAT OPER TIME

BINDER Nol. U9I1?-CSC -001
NANWFACTIJRERi EONA[

11PASWzO. OF 23

SAFETY FUNCTIDN

NBN-I-CSC -068-0393 -F 1-TE -OADI-0393 CS-E ELECTRICAL CONDUIT
SEAL. ASSEMBDLY

110N-1 CSC -0OA-0394 -A I-FSV -060-03q4 tS-A ELECTRICAL CONDUIT
SEAL ASSEMBOLY

N-11095-11

215 702'

045 102*

045 10?,M9-I-CSC -060-0395 -0 i-FSV -0409-0395 tS-1I LECTRIEAI. CONDUIf N-11085-1l
SEAL ASSEMBLY.

11TH-I-SCt -060-0396 -0 I-FSV -068-0396 CS-B ELECTRICAL CONDUITf ~SEAL ASWRTTLT

IoNm-i-Csc -069-039 -- i-Isy -069-0391 CS-A ELECTRICAL CONDUTIT
SEAL. ASSEMBLY

0-1185- II 050 102'

R-11085-11 050 702'

840C-93607l 1. A
"ISit A
FI'lC A
RHIC A
CWE A

0415-93&071 L A
NITSC A
ElI/C A
RN/C A
CU/C A

84K5-816071 L A
WES/ a
FVJ/C A
RN~iC A
Cy/C A

9415-636071 L A
115/C A
FV/C A
ARNC A
CU/C A

94K5-36071 L. f
WE5/ A
Fl/C A
WlE/ A

CV/C A

1009 PRVENT MOIlSTURE INTRUSION
1000

1009 PREVENT MOISTURE INTRUSION
1009
100

1000 PREVENT MOISTONE INTRUSION
TODD
1001)
IND0
190

1001) PREVENT MOISTURTE INTRUSION
1001)
1001)
Ina
190

1001) PREVENT MOISTURIE INTRUSION
1001)
100
11RO
I'NO

#rLOOR!IACTUAL ELEVATION - ACTUAL ELEVATIONS ARE DOMNIJENED ON9 FIELTD VERIFICATION SHEETS AND FOUND0 IN TAB F.

T'REFAREN/DATE

LTTEItI1/DATE --- -- --- - --- - --- - --- -



TAB A - ECUIJJMENT IDENTIFICATION VATRIT

IBIS 110. UNIT DEVICE ID MD. R ESCRIPTION

NBN-1-CSE -077-0019N -8 I-FCV -0177 ('VIOSItS-9

tNN-I -CSC -011-00100 -B I -ECY -077-00I91151c5-8

909-I-CSC -017-012711 -B 14CLY -071-0I211SICS-9

WII-I-SC -077-01210 -8 I-4CY -077-0I271157C-1

UBB"-I-CSC -070-0109 -B I-FEY -D90-0109/152CS-9

ELECTRICAL CONDUIIT
SEAL ASSEMBLY

ELECTRICAL CONDUIT
SEAL ASSEMBLY

ELECTRICAL. CONDUIT
SEAL ASSEMBLY

ELECTRICAL CONDUIT
SEAL ASSEMBlu

ELECTRICAL CONDUIT
SEAL ASSEMBLY

N-11005-07

---------OCDATION ------------
COLUMN AT ELEY' RM/PAB

202 716' ACC 4 94KS-036071

N-I 1005-07 292 716* ACE 4 04Y.5-036071

N-1I onS-[I 294 716' ACC 4 84K5-936071

11-I To$- I I
794 716' ACE 4 84KS-936071

N-1 1005-07 293 116' 8CC 4 84KS-936011

BINDER NO. WRMEG-ESC -001
NANEACTURERt CONAI

WASE122 OF 23

CONTRACT EVENET CAT DOER TIME SAFETY FUNC TION

8i0 5IIIN/IOOO PREVENT MOISTURE INIRLISION
AID 51110do000
All 51111/IOO9
NIB I5MINVIIR
Ail liffihIO

AID SNINIIOOO PREVENT MOISTURE INTRUSION

AIB SIIIN/ImO

819 IND/INO

A/B 5TIN/1001 PREVENT MOISTURE INTRUSION
alB 511IN11IO11
AlB SHN110IOO
Ail I511I1/1110
N/B Ill/lAO

AID 51111111009 PREVENT ROISITUIJE INTRUSION
Ail 5"I0/1000
A/B 511I111100
Ail 1511I111I11
8I 10Il/l110

AID 5flIN/IOOR PREVENT MOISTURE INTRUSION
AIB 31110/1000
A/B 51111/1000
All 1511I11/1"
All IIII/tOO

0FIODRIACEIVAL ELEVATHIN - ACTUAL ElEVYATIONS ARE DOCUMENTED ONI FIELD VERIFICATION SHEETS AND FOUND IN TAB F.

N 
N 

B

PREPARER/DATE

CHECKERMATE

0

r:



(
S

TAB A - 101IIFIIONT IDENTIFICOTIOO 1141911
IIINDER II. HINEO-CSC -Dot
IANUACTIIRERS CITNAI
;AG~t23 OF 23

Fels go. unit1 DEVICE 1D No.

NIN-I-CSC -090-0109 -0 I-FEV -OflDIOVIISKS-1)

1111-I-tCt -0904110 -9 1-FCy -090-OII11fsIE-9

DESCRIPT ION

ELECTRICAL CONDITIII
SEAL ASSENRI I

ELECTRICAL CONDIT
SEAL ASSFIULY

----- ----LOCATION ------------
COLUIW AT ELEVo RHIRAD CONTRACT

N-I11085-07 793 7IA' ACC 4 84KS-836071

D-11085-07 293 7I6' AEC 4 94KS-836071

EVENT Cal OPER TIME SAFETV FUNCTION

A10 5111N11000 PREVENT ITOISTIIRE INTRUSION

All 5911111100D

his WiieNIN

AID 511I111000 PREVENT MIISTONE INTRUSION

All SP.INIIOOD
All 1511131111"
A19 IHRIIlO

99-I-CSC -010-0114

(¾NODN-I-CSt -090-O1lS

-D I-RIV -m9-0114/152cil-D

-0 t-pCV -090-0IIS/152C9-9

I1PN-I-CSC - 89-16 - I-FfY -090-01IA/ZS2ES-0

ELECTRICAL EUN10411 11-11005-1l
SEAL ASSERBLY

ELECTRICAL CONDUIT
SEAL ASSENDLY

ELEC~ifICAL CONDIT
SEAL ASSENILT

29" 71A ACE 4 04K5-936071 L AID IN11111/0011 PREVET WIOSWI INTRUION

FNix Ail 511111I100

CYlic 4/0 111111/11110

794 1IA' ACC 4 84KS-936071

294 7IA' AMC 4 84K5-836071N-I1(105-07

AID 51119/IM0 PREVENT ITOISTONRE INTRUISIOIN
his 51111141001)
ARI 511111/1000,
All 151111/1111
AID 110111111

Ail 51111111000l PREVENT RIJISILIRE INTRUSION
A/0 5111111000
A/D 5"11/1009
AID 1511111/1110
AID 111111111

I LOOR/ACTIIAL fLEVATIOI1 - ACTUAL ELEVATIONS ARE DOCOTIENIEO ON FIELD VERIFICATION SKIETS ANTD FOUNJD IN TAB F.

PRfFARER/D ATE* 
1 4 -- -. 17/ a . ...

I,

N 11

11-11015-11



WBNEQ- .CSC-001 _______ 1____ _ BI_ ~B4BINDER NO. _______PLANTN UNIT(S) 1SHEET 0El

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE 6&1~i~o

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE ____ ____ ___

A. DOCUMENTATION

Equipment Description Electrical Con ductor Seal Assembhly

Vendor/Manufacturer ConAZ

Equipment Model No.(s) 11ge ECSA

QUALIFICATION REPORTS

(1) Title/Number/Revision Desiin Oualification Test RIMS
Report for Electrical Conductor Seal Assembly
ýECSA) IPS-1079. Revision D DATE~

(2) Title/Number/Revision Design OuAl
Plan for Electrical Conductor Sea
CECSA) IPS-1OBO. Revisionq A

(3) Title/Number/Revision Dgsizn OuaI

Material Test Regort IPS-325. Re'u

OTHER (ANALYSIS, VENDOR DATA, ETC.)

Conductor Seal Assemblies With Long Bo

EEB 840824 366

ification Test RIMS BZ0 851209 100
.1 Assembly

DATE §11518

ifiain RIMS EEB 841029 302

ision E DATE EZ1618

Installation Manual for Electrical

Inerag PS-72. Revision G. DATED 2115185 (RIMS B70 851209 101)

PAGELLL

DwjvUzh z

dy for Pipp Th d Enu4-ant
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BINDER NO. WBNEQ-CSC-001 PLANT WBN UNIT(S) 1 SHEET 32L OFB3A4

BINDER TITLE CONX ELECTRICAL COPTD4{TZ DATE i-134 R __ Y1_

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE g ____ ___

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. Devices requiring qualified conduit seal but do not have one

installed.

COMMENTS/ RECOMMENDATIONS The electrical conductor seal assemblies

(ECSA) are qualified for 40 years at 121 .9*C with one DBA and 100-

day post-accident operation for the areas defined in TAB B.

Section K. page B17. The seals are also qualified for 40 years at

130*C if they are not required to perform their safety function during

or after a DBA.

NOTE: The conclusion that equipment is qualified is conditional.

depending upon resolution of all open items listed (see front of

binder).

I ~'b )
EQP062-52- I A



BINDER NO. WBEQCSC-001 PLANT__WBN UNIT(S) 1 SHEET B3 OFB34

BINDER TITLE EECICLCOMPUTED DATE R /d_
CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE C,116

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 10CFPR50.4*9
and/or NUREG-0588 Category I C1EEE323-1974)

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

JUSTIFICATION/COMMENTS Conax -ECSAs were 2mrchaged after,

February 2_2.A_1983 (contract No. 84K5-83607i),

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

PAGEf.13'
'hFA '2 r ' ,

E1'Ob 2.52T I r-0-0%)?



BINDER NO. WBNE__CSC___1 PLANT WBN UNIT(S) I_____ SHEET B4 OF 334

BINDER TITLE CONAX ELECTRICAL COMPUTED •. DATE R__
CONDUCTOR SEAL ASSEMBLIES (ECSA)CHKE_______

CHCE DATE_______

D. QUALIF7ICATION 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 qaulification test was a tv~e test done

on Conax Model N-11006-10. The only differences between the device

tested and devicesE used at Watts Bar are the number of conducto2rs---

throUgh the ECSA and the diameter-of ECSA. The ECSAs used in

the test were mganufactured by Conax Corporation ursing materials.

Processes, and audlity assurance standards identical with those

gmnloyed on actual- production assemblies. All assembliecs Procured

have been certified as the same type and design as documented in

design-qualification test renoit IPS-1079. revision D (Sep TAB E

Daze E4 for Conax cprrifint-mnn'

PAGE.-±
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BINDER NO. WBNE_-CSC-__1 PLANT________ UNIT(S) 1_____ SHEET B5_ OF B34

CONX LECRIALR -RBINDER TITLE ~ E~CLCOMPUTED 2k.~g -DATE____ ___

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE _____ ________

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/NA)? No (see TAB B.
Section D. naL&e Bi4).

Equipment Type

Manufacturer

Model Number(s)

(4) Serial Number(s)

(5) Identify Component-
Unique checksheet
attached:

JUSTIFICATION/ COMMENTS

on the ECSAs to verify

Plant Device

TvMe ECSA

Conax

See TAB A

N/A

Qualification

__Document

Tvne WECA

Conax

IPS-107 9

IPS-107 9

IPS-107 9

N/A

Th liAjfi~ation test was a tvRe test done

tile d * AL oz thne

mnaterials used in the-construction of the ECSAs-. Conax gualifiýdd

equigment i s desig e * it nb tri 4N"i hi mdlnmes

All guglifid ,ECSAs are deline ndmanufcue Asn atra

2rocesses3 and quality assurance stP ad identical with th-ose

eMglovred on the qulfction test. ECSAs d o aeuiu serial

numiters. Ncoonn-niqecekhe eurd

AGESI
VA 1Q~2~ iflC2a~~1

EQP062.52TVA 195,17 lfc-'2 or-



BINDER NO. WBNEQ-CSC-001 PLANT WEN UNIT(S) 1 -SHEET B6 OF B34

BINDER TITLE COA ELECTRICAL COMPUTED Z/g DATE R ____R R

CONDUCTOR SEAL ASSEM(BLIES (ECSA) CHECKED DATE ___ ______

F. INSTALLATION INTEBFACES

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,

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical

Configuration

Other

Identify Interface

N/A

NIA

See Coimnnts

N/A

N/A

NIA

N/A

See CoM~ents-

.P1lant
Requirement?

(Yesz

.&A~

Yes

Reference

See TAB H)
Page M3
IPS-72 5
Sec. 6,0 & .0

N/A

N/A

N/A

N/A

IFS-1079, Sec.
4.5, Page 3

JUSTIFICATION/ COMMENTS The ECSAs must be installed Per ConaX installation

used on all threaided connections ger installation instructions in IPS-725.

r:Drendjx D. Torcue values to be as specified in IFS-725. Vlhere the Conax

torqu e values exjceed the device value, the device torqgue has nrecedent.-

Con1duc~t-or terminations on inboard pigtAils of the ECSA to be As sygcified by

devicemanuifacturer. Outboard pigtails and inboard pigtails connected to 2in-

tails from device are to be connected Msing a nuclearl gualified RaXvjCbe

splice.r Ravchem splice qualification is found in binder WBNEQ-SPLC=QQl.

The maximum temeratreg inaterface that the ECAs may be sujehcrted to is

0

TVA 19537 (OE-3-86) EQP062.52

lor it
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BINDER NO. WBNEQ-CSC-001 PLANT. _____ UNIT(S) 1SHEET IB6A OF B34

BINDER TITLE COA LCRCLCOMPUTED -DATE R R
CONDUCTOR SEAL ASSEMBDLIES (ECSA) CHECKED DATE (4/ZLL~

F. IRS ILLATION INTERFACES (coiud

JUSTIFICATION/COMMERTS 121,9-C (40v ears whn- theare reguired to

Derfo2M their safety fu ction durn B n 0 asDs-B

operat ion. hethyreotrecuired to erforthisaeyfcio

dur~ing-or after, a DB.tema be ubjected to 13QOC (40 years). If

these toemneaturep are exedd the th ael m tb pae away fron

the devic-e at--dsac hc ol eue h eprty - h bv

limits.-

PAGE~L
7
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BINDER NO. WBNEQ-CSC-001l PLANT WBN UNIT(S) 1 SHEE B ~ 34
R __R

BINDER TITLE COA E1LETRICAL

CONDUCTOR SEAL ASSEMBLIES (ECSA)

COMPUTED DATE _ _I-

CHECKED DATE ( i.LjtI6

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
IPS-107 9
Sec. 4.1.1
IPS-1079
Sec. 6.1

(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

IPS-107 9
Sec. 6.7

IPS-1079
Sec. 6.9

IPS-1079 Sec. 6.9,
and Add. A

IPS-1079 Sec. 6.10, and
Add. A 2.8 & A 2.9

(2) Was the same piece of equipment used throughout the test sequence
described in item (1) above (yes/no/NA)? Yes
(Reference IPS-1079. Section 5.6).

(3) Have
been
Pa-ze

the test equipment, test equipment accuracies and calibration data
appropriately documented (yes/no/NA)? Yes (Reference IPS-1-079.
22 and ADtoenclix A, Section A3.0 ).

JUSTIFICATION/ COMMENTS

I ~PAGE 81

0s

Yes

Yes

IPS-1079
Sec. 6.3
IFS-1079
Sec. 6.5

TVA 19537 (OE-3-86) EQP062.52



WBNEQ-CSC-001 WBN 1B8 B34BINDER NO. _______PLANT_____ UNIT(S) ______SHEET __OF __

BINDER TITLE COA LCRCLCOMPUTED DATE /L&R R
CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE 611~ /6.1__

H. AjIN

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference 1PS-1079. Setons 6.3 and 6.5 )

JUSTIFICATION/ COH1ENTS _______

(2) Were the following effects considered in the

A&ing Effect

aging program:

Ye.s/No/NA Reference

IPS-1079.Thermal aging jj.,6,L

Radiation exposure 2.L........

See TAB B
Vibration (non-seismic) aging us_ Se.P.

p B27,
Operational (electrical/mechanical/process) N/A IL

stress aging

JUSTIFICATION/COMMENTS No onerational stres _4ring normal Plant

operation that would caguse undu habinical or electri Alat 88-~

figin2.

(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)? IL (Reference IPS2. Sect-ion 6.0 ).

JUSTIFICATION/ COMMENTS No2 known Amneritcefct nw o

materials uaged in ECSA. Conaxj ha jdongCeg su1ata testing (IP5-

325. Section 6.0) to show the coptability of--all ES -Material

d-uling Simlategd enio iets. alno t1he valueso temperature

and radiation 0xosr exerene -------- ngwee it

than theEC As would expgrience during thp~ ' n .-

Accident conditin aNd wld comensate for guy avnercitic

effecýts.-

PAGE&.2..
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BINDER NO._WBNEQ-CSC-001 PLANT WBN UNIT(S) 1 SHEET B9OF B34

BINDER TITLE COA LCRCLCOMPUTED 26r DATE R&
CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE_ ______t

H. AGING (Continued)

(4) Thermal Aging:.

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? yXu (Reference IPS-1079. Section 6.3L_

JUST IFICATION/ COMMENTS ___________________

(b) Were the materials susceptible to thermal aging degradation
identified in tbe qualification program (yes/no/NA)? j&
(Reference: IP5-325. Section 3.3 )

JUSTIFICATION! COMMENTS ____________________

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? hJM (Reference IPE-325. Annendix A.-
Sg2Li)n

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 IPS-325. ApDendix A and IPE-1Q79.L
Section 6.3 ).

Pa~g~etgPlant Maximu NOrMAl Test E~yl

Temperature 130*F (54.50C) 13Q 121.9-C
Time 40 Years 168.33 HrA -4-"

JUSTIFICATION/ COMMENTS SEeg TAB C. ]2age 3. and TAB B, Section

P, pagg B2Q.

(e) Was the Arrbenius methodology used for accelerated aging
(yes/no/NA)? LU (Reference IPS-25. Appendix A. p A21 )

JUST IFICATION/ COMMENTS ___________________

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

JUSTIFICATION/COMMENTS Device specific rCEggesion curve data

wais developed And utilized for age-conditioning of the

pualiicatin tes specmens.PAGE~-/
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WBEQCS-0l BNBlO B34
BINDER NO.______ PLANT_____ UNIT(S) 1SHEET OF __

rrw~ r~rnVrATR R_ R
BINDER TITLE ____________

CONDUCTOR SEAL ASSEMBLIES (ECSA)
COMPUTED DATE 4~t

CHECKED ~ . DATE ___ _ ________

R. AjIfNG (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)? IM (Reference IPS-325. _Agpendix A. Rg All.
615. A12 And AZ1 ).

JUSTIFICATION/ COMMENTS ___________________

(b) Was the equipment operated during the thermal aging
(yes/no/NA)? J~ (Reference ILA

JUSTIFICATION/COMMENTS AREnriling dUring thermal a~jR&_was

based on consideration of temperature rises associated with

enerzizgd conductors and akttachedequiMent~a. See TAB C.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification

program (yes/no/NA)? ZU~ (Reference IPS-1079. Sec. 6.5 )

JUST IFICATION! COMMENTS___________________

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? XU
(Reference IPS-325. SEcg. 3.3 and Table 3,3 )

JUSTIFICATION / COMMENTS____________________

W~ Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? I=
(Reference IPS-325. Section 4.0 and 5.0 )

JUSTIFICATION/COMMENTS The literature search data was used

as the basis for radiation &&in~ exRosure

PAGE--JL
r.%rvbZ.-*TVA.19537 (CIE-3-86)



BINDER NO. WBNEQ-CSC-001 PLANT_______ UNIT(S) R SHEE RI1O 3

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE________
CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE Q0__ ___

H. AgING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? In (Reference IPS-1072. Sec. 6.5 )

Plant normal ambient radiation7
dose (rd) 2. IQ-O

Test exposure dose (rd) 2.25 a IQ 8

Test exposure dose rate (rd/br). 4.87 X105t lO 1.09 10 i6

Test exposure source type

(e.g.,. Co-60 gamma) Co-6Q Gamma

JUSTIFICATION /COMMENTS___________________

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during normal
and abnormal operation addressed in the qualification program
(yes/no/NA)? P~o (Reference _1_A)

JUSTIFICATION/COMMENTS SEeg TAB B. Section P. 29&e B22. for

discuss ion.

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? N/A
(Reference VL... ).

JUSTIFICATION/COMMENTS Beg TAB B. Section P. nagg B27, for

discuss ion.

PAGLL
TVA 19537 (OE-3-86) a4±'ULY6*5



WBNQ-SC001WB 1B12 B34
BINDER NO.______ PLANT ~NUNIT(S) 1SHEET __OF__

BINDER TITLE COA LCRCLCOMPUTED 26e DATE ~ 2 LR__R

CONDUCTOR SEAL ASSEMBLIES (ECSA)
CHECKED DATE _____ ___ __

R.* AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? -No
(Reference ILA ).

JUSTIFICATION/COMMENTS Based on the device avplications.L no

significant ogerational atresses are anticipated during o~eration.

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? ILA_ (Reference IL

JTJSTIFICATION/ COMIMENTS __________________

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Xa
(Reference IS-1Q079. Sec. 6,t3.1 ).

Qualified life (Document in QMDS) 40 years

JUSTIFICATION/ COMMENTS Fori gaified life calculations. see TAB C

gage C2.

I PAGELJ
TVA 19537 (OE-3-86) 4'b*

life calculations see TAB



BINDER NO. WNQCCO1PLANT BN UNIT(S) 1SHEET B3OF __

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE ~ R__

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE (L

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components defined
in the qualification program (yea/no/NA? IL
(Reference VLh.. ).

Replacement Intervals (Document in QHDS) None required.

JUSTIFICATION/COH1ENTS The Conax ECSAs are gualified for 40 Xears_

norMAl life RIME 100 days p21t-accident ogeration without agny

Saintenance/replacement requirements.

PAGLEý--&
~A~ruu~. . Js
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BINDER NO. WBNEQ-CSC-001 PLANT WBN - UNIT(S) I_____ SHEET B14 OF B34~

CONA ELETRICL MR - R
BINDER TIT~LE COA LCRCLCOMPUTED DATE 4ek
CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE____ ___

I. MATERIILS ANAYSIS

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

Material/ProDerty/Yunct ign
Radiation Activation

-,Engrgy

(a) VIA

'b) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _

'c) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

d) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

e) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

JUSTIFICATION/COMMENTrS The ECSAB were therMAl M Cd to 168.3 hours at

15Q*C and radiation agred to 2.25 &x l 8rEnd@ with no sienificaut. dezradation

naoted (Table 1.0. Dages iii and iv of Ipq-1fl7Q'

PAGE~L
I Vm1 U0,3I iut-s-00)
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BINDER NO. EQCCOlPLANT ~NUNIT(S) ______ HE OF B

BINDER TITLE COA LCRCLCOMPUTED 362 DATER R
CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE <Vl4?• I ___

J. EQIMETELECTRICAL CA CTRSICS NECESSARY TOESR E EFRACE

SPLECIFICATIONS CAR 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/WA? - pf (Reference IPE-108O. Sec. 4.12 )

Identify Acceptance Criteria: Dielectric strength (no dielectric

breakdoyn), insulation resistance (g2eater than Ia1 9 6 l OHM5). con-

tinuity check (verify), anad . ls leak rate (less than 1 x 10-6SCCzsec

at 77 PSIG dry Nitroign).

(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? 1U (Reference IPS-IQZ9. Sec. 6.0 )

Identify bas eline and functional testing: Dielectric strength. inasula-

tion resistance., continuty check, and gas leak rate check to verify

the ECSAs will Mainta-in-electrical intearity and Drevent moisture in-

truasion through-the lassembly.

JUSTIFICATION! COMMENTS _______________________

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA? N/A
(Reference IPS-1079. Sec. 6.9 and-Diagrams 6.9.3.4A and 6.9,3.4B )

JUSTIFICATION/COMMENTS SEeg TAB~ B, Section P,, Dage B31. for digcsso

PAGE
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BINDER NO. WBNEQ-CSC-001 PLANT WEN UNIT(S) 1SHEET BI OF B34
R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED a4< DATE .7~~_______

CONDUCTOR SEAL ASSEMBLIES (CESA) CHECKED DATE____ ___

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

(4) Do the applied loads during baseline testing reflect normal operating
conditions (yes/no/NA)? No (Reference N/A

JUSTIFICATION/COM1.ENTS No loading durinit baseline testiniz. Baseline

testing vas to ensure devices being tested would maintain eletrical

(5) Identify electrical characteristics necessary to ensure the equipment

performance specifications can be satisfied.

(a) Pa rameter Specific Accident Conditions -Reference

Voltage 140 VDC and 127.5 VAC Max. TAB E, p3

Load 2.5 Amps Max. (1)(2) TAB B, pB31

Frequency N/A N/A

Accuracy N/A N/A

Otber( s)

JUSTIFICATION/COMMENTS (1) The maximum load current of 2.5 Amps is not

considered to have an adverse effect on the device performance.

(OE Calculation EEB 841022 952).

(2) No leakage current was detected during qualification testing

(lowest detectable limit of instruments utilized was 0.2 mA AC)..
A

1gakage current of 0.2 mA or less would be within the limits of the

accuracy requirements of the end devices (see QIR EQP 86105).

PAGE&JI
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BINDER NO. WBNEQ-CSC-001 PLANT WBN UNIT(S) 1 SHEET B112 OF B34
R .RBINDER TITLE CONX ELECTRICAL. COMPUTED Zje DATE 7 ______

.CONDUCTOR ~SEAL ASSEMBLIES CECSA) CHECKED DATE q. ____ ___

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. Worst case 4ZE235-42 R2 and 47E235-76 3
(1) Normal Max (2) Abnormal Max

(a) Temperature ( 0F) 1300 (a) Temperature (OF) 140*

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

(c) Humidity C) 80 (c) Humidity (Z) 100

(d) Radiation (rd) .2.0 x 10~ (dW Radiation (rd) NA

(3) Process Interfaces: No significant effects due to cable interfaces. If

oPerating temperature of device requiring ECSA is greater than the

qualified service temperature of 251*F (121.9%) for ECSA. then the

ECSA shall be installed at a distance from the device where it sees

temperature not greater than 251.4*F.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Up to 8 hours per excursion and will occur less than 1

percent of the plant life. (TVA Environmental Drawing 47E235-76).

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

Ca) Temiperature C*F) L2* 3 Accident type LOCA/HEL

Cb) Pressure (psig) 11.2 Accident type -LOCA/RELB

Cc) Humidity MX 100% Accident type LOCA/HELB

4.7 x 10 8 beta (1)
Cd)Radiation (rd) 4.0 x 10 7 amma Accident type LOA

Ce) Spray Type -Chemical (2) Accident type LOCAUELB

PAGE 3-1E
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BINDER NO. WBNEQ-CSC-001 PLANT 'WB UNIT(S) 1 SHEET -A18 OF B34
R R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE .___ _____

CONDUCTOR SEAL ASSENDLIES (ECSA) CHECKED DATE 19__ -8 __ _G
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BINDER NO.-WBNEQ-CSC-001 PLANT WEN UNIT(S) _ _____SHEET !1l9 OF B34

BINDER TITLE CONAX ELECTRICAL COMPUTED _2J9 DATE____ ___

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED __G DATE 91 9.__ 9k__

K.* REQUIRED OPERATING ENVIRONMENT (Continued)

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

(1) See radiation TAB B, page B33 discussion.

Spray composition: 0.1847 Molar gBo_.(2QOO PPM Boron). 0.Q33 Molar

NaOR resulting in a 32H of 8.35 at 250C.
Devcemar lont~A yn~eh~,a

the Plant with the worst case environmental conditions listed above.

(TVA drawing 47E235-42)

(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 F/A )

(7) Subject to submergence (yes/no/NA)? Yes
(Reference.-Location - TAB F. Area-TAB C). Location of submerized devices

found in TAB F and areas subjected to flooding found in TAB C.

Identify initiation time and duration of submergence: Submergence in-

itiated at time of DBE and has a maximum duration of 100 days. See

TAB B. Section P_ navp IVA

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

OE Calculation "Flooding in
Aux. Building Due to Postulated
Pipe Breaks" TLr A

RIMS No.

NEB 840120 220

B45 850917 268

B45 851030 255

OE Calculation "Maximum Con-
tainment Water Level"

QIRNB85061 "Water Level Inside
the Containment Following a
Critical Crack in the RHR System"

QIRNEB85069 "Hater Level in
Primary Containment Following
the CVCS HELE"I

PAG_~~
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BINDER NO. WBNEQ-CSC-00l PLANT WEN UNIT(S) 1SHEET B20 OF B34
BINDER TITLE CONAX ELECTRICAL COMPUTED JA6 DATE R~?1 -___ R__

CONDUCTOR SEAL AS SDE!LIES (ECSA) CHECKED .. . DATE ' ______

L. SUMNMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parame ters:

Parameter Sgecified

Operating Time 100 Das

Temperature (OF)32

Pressure (psig) 11.2

Relative Humidity (X) 100

See TAB B
*Chemical SpraySe.M

**47x 1 9
6.0 x 10

**Radiation (rd) Gamma

Submergence

Demonstrated

15 Day

a275

100 (steam)
S ee T&B B

P B20A

Be a2.25 x A

Gamma

Yes, See

TAB B,
-Sec. P. D B28

Reference.

IPS-107 9
Sec. 6.9
IPS-107 9
Fig. 6.9.3
IPS-107 9
Fitz. 6.9.3
IPS-107 9
Sec. 6.9
IPS-107 9
Sec. 6.9

IPS-107 9
Sec. 6.5

IPS-107 9
Addendum A

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

**Enter 4 0-year integrated normal dose plus integrated accident dose
and specify type.

***See radiation TAB B, page B33 for discussion.

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

Test Profile
Parameter Envelopes Specified

(Yes/No/NA) Referen
IPS-l107

Temperature Yes Fig. 6.
IPS-107

Pressure Yes Fi2z. 6.
IPS-107Relative Humidity Yes Sec. 6..'
IPS-107

Cliemical Spray Yes Sec. 6..
IPS-107

Submergence Yes Addendui

JUSTIFICATIDN/COMNENTS See TAB C. Da~e C7 for calculatin' f-- -

ce
9
9.3
9

9.3
9

9

9

X.

accident o2perating time extension to 100 days post-accident.

PAGF-i
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BINDER NO.WBNEO-CSC-OO1. PLANT WEN UNIT(S) 1 SHEET B20AOF B34
R R

BINDER TITLE CANAX K1.vCTRTrAI. COMPUTED DATE____ ___

CONDUCTOR SEAL ASSEMBIJES (ECSA) CHECKED DATE _____

CHEMICAL SPRAY USED IN TEST REPORT IPS-1079 FOR CONAX SEALS.

(Reference: IPS-1079, Section 6.9.3.2, page 16).

Spray consisting of 6200 ppm of boron, 220 ppm hydrazine and sufficient sodium

hydroxide to obtain an initial pH of 10.9 was maintained at a spray rate of

0.15 gpm/ft.

TVA 19537 (QE*3-86) EQPO6 2 * 52
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BINDER NO.WBNEQ-CSC-00l PLANT WBN -UNIT(S) 1 -SHEET B2 OF B34

BINDER TITLE CONAX ELECTRICAL COMPUTED 216 DATE ______ R__-_R'CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE 6Z101% ___ ___

L. SM2MAY OMPr4ISON OF TEST CONDITIONS TO SPECIFIED CONITIONS

Comparison of worst-case maximum

Operating Time QDgL

Temperature (OF) 3-

Pressure (psig) 1.

Relative Humidity M% 199
See TAB B

*Chemical Spray e K
**47x 1 9

6.0 x 10
~*Radiation (rd) GA~

Submergence

parameters:

See TAB B

Bea2.25 x 1

TAB B,
Sec. IP~ 2

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

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

**See radiation TAB B. page B33 for discussion.

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

Test Profile
PfirmeteEnvelopes Specified

(Yes/No/NA) Ref eren
IPS-107

Temperature Yesig 6
IPS-107

Pressure YCe Fig. 6.~
IPS-1074

Relative Humidity Yes Sec. 6.~
IPS-107

Chemical Spray Yes
IPS-107

Submergence Yes ded

JUTFCTONCMET Se TAB C ~ C~~f7 f 1 1 t4 fr-

L P
9

g A

accident overating time extensi~on to 100 days post-accident.

PAGEL&ý5
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I.

BINDER NOYBNEQ-CSC-001 PLANT RAN UNIT(S) 1 SHEET B21 OF B34.

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE____

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE __6 _ _____ LAO__

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

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

Margin
Suggested Marging gel IEEE-323(74) AD~lied Yes/No/NA

Temperature: +15 degrees F Yecs

Pressure: +10% but no more than 10 psig -613pig Yesiu..

Radiation: +10% of accident dose j~~Yes (4 )

Time: +10% (or 1 hour + operating time -No- (1)
per NUREG-05 88)

Voltage: ±10% of rated value ..IQL.. Yls (2)

Frequency: +5% of rated value NI N/A

Environmental Transient: the initial
transient and the peak temperature Per IEEE- (3)
applied twice 323. 1974 Yes

Vibration: +10% added to acceleration NALL...... N/A

JUSTIFICATION/COMMENTS: ()See TAB C. vane C7 for calculation -of

extens ion of operating time to 100-day DOst-Accident.

(2)Cabe ued in gl ssemblv rated at 600 volts; test was done

will eKperience at Watts Bar is 140 volts-D.C. See. TAB B.

Section P, nate B29, for discujssion on volt2ejg.

(3) Figurg 6.9.3 on a2g& 16A of IPS-1079

(4)Sge TAB B., Sggtion P. vageB33. .for discussion on radiation,

I- PAGELLA-
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BINDER NO.WBNEQ-CSC-00l PLANT WEN UNIT(S) 1 SHEET B22 OF B34

BINDER TITLE CONAX ELECTRICAL COMPUTED Zý DATER R

-CONDUCTOR SEAL ASSEMBLIES MWSA CHECKED DATE 611db/?!6____ ___

M. OPERABILITY TEST RESUL~TS

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

(Reference ,IPS-l079. Section 8i.0 )

JUSTIFICATION/COMMENTS ]Ro glos of echanical sea@l or, elec~tical

integritv t2 espure there is no mosueituinto the device,

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Ice
(Reference IPS-1079. Section 6t.9.. p 192)

JUSTIFICATION/ COMMENTS _____________________

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yr
(Reference IPS-i0729. Section §229.4, p 192)

JUSTIFICATION/COMMENTS Nto-moisture was found in test fixture Aand

ECSA nassed nressure and electrical gccegtance criteria.

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

JUSTIFICATION/COMMENTS By functionAl for 15 daysg and analysis for

extrapolation of the. tet rofile. SEeg TAB C. nateC2 for exjtension

of 2pgrating time calculationa.

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? , Yg
(Reference IPS-1079. Section 6.9.3.7_andSection 6.10.2.2 )

JUSTIFICATION/COMMENTS See TAB B. Section P. Pa-ze-B34.

PAGE 6!z
TVA 19537 IOE-3-86) EQP062.52



BINDER NO. WBNEQ-CSC-001 PLANT WEN UNIT(S) 1 SHEET B23: OF B34
R -RBINDER TITLE CONAX ELECTRICAL COMPUTED DATE /____4 ____

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKE DDATE _ _b~

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)? N/A (Enter all requirements in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS EquinMent was shown to perforM for 40 yZears

(hat 02ing. raidiation Agila). withstand-one DBA test and 100-day

tDOSt-aCcidrent and still DerforM its required function. No maintenanGce

or auryeillance Teguired,

PAGE 6&-;Y
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BINDER NO.WANEQ-CSC-0O1 PLANT WEN UNIT(S) 1 SHEET BR24 OF B34
R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE 4/4L1eZ
CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE 6116 ___ ___

0. SMULOAY OF REIAW

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

(2) Any exceptions (i~e.s 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?

Cc) Absence of preaging in test/analysis justified?

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

PAGEL:17
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N/A

N/A
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BINDER NO.WBNEQ-CSC-OO1 PLANT WEN UNIT(S) 1 SHEET B25 OF W34

BINDER TITLE CONAX ELECTRICAL COMPUTED 2& DATE R41A_

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE A44 _ ___ ___

L

0. SUMMARY OF REVIEW (Continued)

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

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pres sure exposure
satisf ied?

Ca) Peak temperature adequate

(b) Peak pressure adequate

Cc) Duration adequate

(d) Required profile enveloped adequately

(e) Steam exposure a~dequate

(9) Criteria regarding test sequence satisfied?

(10) Criteria regarding spray satisfied?

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

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

(11) Criteria regarding submergence satisfied?

(12) Criteria regarding radiation satisfied?

Ca) Was dose rate considered?

(b) Was beta radiation considered?

(13) Cri-teria regarding operability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisf ied?

196112LUA

r1u

__u_

I ~PAGE..- 26
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BINDER NO.WBNEO-CSC-001 PLANT WEN UNIT(S) 1 SHEET B26 OF B34
R -R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE Ale__ I___

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE ____ Y__ h_011%
L

0. SMMARY OF REVIErW (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)
satisf ied?

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

(b) If exception to the 1-hour minimurm 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
identif ied?

P. DISCUSSION

See followine Dazes.

Jes~algINA

NIA

1ý ~PAGE&Z-10

Y21

Yes
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BINDER NO.WBNEQ-CSC-OO1 PLANT WBN UNIT(S) - 1 SHEET B27 OF B3

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE 4&/"~•( R -R

CONDUCTOR SEAL ASSEMBLIES (ECsA) CHECKE D DATE _6,7_(

P. U~2 (Continued)

Reference: TAB B, paragraph E(2) and E(6)

NON-SEISMIC VIBRATION

Non-seismic vibration, although mentioned in IEEE 323-1974, is not defined
in relation to either intensity or frequency. Equipment requiring the use
of Cowa seals at Watts Bar is located in areas of the-power plant where
vibration would be of either low intensity or of momentarily nature. These
vibrations would not be of sufficient intensity to cause the ECSAs to
fail or malfunction. The only effect low intensity system vibration has
on equipment is to produce a tendency for threaded connections which were
not properly tightened to become loose. Due to installation instructions
requiring torquing of the threaded connections and Conax's long power plant
experience, the low intensity system vibration can be discounted as a
potential problem area and, therefore, vibration is not addressed in
environmental qualifications.

PAGEE1A'
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BIDRN.WBNEQ-CSC-001 PATWBN UTS) 1 SETB28 B34

BINDER TITLE COA LCRCLCOMPUTED DATE ~ R~
CONDUCTOR SEAL ASSEMBLIES (ECSA) CEKD ~ DT ___ ______

P. DISCUSSION (Continued)

Reference: TAB B, paragraphs W() and L(l)

SUBMERGENCE

The submergence test (IPS-1079, Revision D, Addendum A) demonstrated the
leak tightness of the ECSA f or 100-day post-accident submergence, provided a
closed (threaded connections) system up to and above the submergence level
exists. As required on all threaded connections between the Conax ECSA and
the device (IPS-725) being protected, the threaded connections below the
submergence level must use "Graf oil" tape on the threads and be torqued to.
the values specified for the ECSA, except the torque values at the device
connection must not exceed the torque value recommended for the device.

PAGEL
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BINDER NO.WBNEQ-CSC-O0l PLANT WBN UNIT(S) 1 SHEET B-29 OF B34

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE RATE

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE q1

P. DISCUSSION (Continued)

Reference: TAB B, paragraphs J(5) and L(3)

OPERATING VOLTAE LEVELS

The voltage level specified in test plan IPS-1080 indicated a voltage level
of 660 volts AC. The test was run at 660 volts AC for only 18.4 hours.
After the failure of specimen 66-1, Commx concluded that the voltage level
was producing undo stress on the ECSAs. During actual plant operation, the
ECSAs are used in control circuits at Watts Bar and would have a maximumz
voltage level of 127.5 volts AC and 140 volts DC (normal operating voltages
are 120 volts AC and 125 volts DC; maximum voltages may occur during line
variations and battery equalization). The test voltage was then lowered to
155 volts AC.

The operating voltages at Sequoyah are 127.5 volts AC and 140 volts DC and
the test voltage was 155 volts AC only. The failure mode of the ECSA where
the voltage level would he a factor is in the dielectric breakdown strength.
A greater DC voltage level would be required for a dielectric breakdown
to occur than for a given AC voltage level. Therefore, the 155 volt AC
voltage applied during the test represents as severe a test as would a 155
volts DC voltage level.

The 155 volts AC level applied during the test demonstrated
qualified for the Watts Bar voltage operating conditions.

the ECSAs are

PAGE-L.37-
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BINDER NO.WBNEQCSC-001 PLANT RAN -UNIT(S) 1 SHEET B30 OF B34
R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED J6f__ DATE /'Z______

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE _________

P. DISCUSSION (Continued)

Reference: TAB B, paragraph H(4)(d)

AGING

The Conax ECSAs were determined by Conax to have an operational life greater
than 40 years (IPS-325, Section 8.3, page 28 located in TAB D). The acti-
vation energy was determined to be 3.918 eV for the total ECSA assembly.
This activation energy was found using a failure mode of- dielectric break-
down st~ength withstand capabilities, insulation resistance values.
(0 x 10 OHMS), loss of continuity, and gas leak rate testing.

A low insulation resistance reading on one of the ECSAs after completion of
the DBE (after being removed from test chamber and handled) indicates that
the ECSAs may be subject to failure or damage from mechanical stresses after
aging and DBE exposure; however, since the ECSAs are installed as new
devices and heat shrink tubing (Raychem WCSF-N) is installed to protect the
cable during installation, this is not a significant impact on environmental
.qualification. Once the devices are installed, they are not subjected to
any significant mechanical stresses. Therefore, Conax's predicted qualified
life based on the dielectric breakdown strength, insulation resistance
values, loss of continuity, and gas leak rate testing parameters are
justifiable to determine the activation energy for the complete assembly.

The tested ECSAs were aged at 168.3 hours at 150*C. This aging will give
the ECSAs a qualified life of 40 at 121 .9*C (TAB C, page C3). Therefore,
the ECSAs are qualified for 40 years plus one DBA at 121.9*C. Also, Conax
has concluded via a long-term thermal aging program and statistical analysis
(IPS-325 Revision E, TAB D, page D4) that the ECSAs will operate
continuously for 40 years at 1300C without failure. The calculated usable
line is shown on page A21 of IPS-325. No qualification testisng was done on
ECSAs aged to 40 years with operation at 130*C. Therefore, the ECSAs Ar
=l qualified for operation after a DBA when maximum service temperature
exceeds 121.9*C. If operation after a DBA is not required, the ECSAs may
have a maximum service temperature of 130'C.

PAGELIý
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WBNEQCC_0_1 ______ B31 B34BINDER NO. QCC 0 PLANTD UNIT(S) 1SHEET - OF

BINDER TITLE CONAX ELECTRICAL. COMPUTED ~A1~ DATE 41&La/Z(. R -R

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE 6114ii

P. DISCUSSION (Continued)

Reference: TAB B, paragraphs J(3 and J(5)

CURRENT LOADING

The ECSA was connected to 155 volts AC vith no current load for monitoring
the performance characteristic during the DBE test. The actual load
currents that the ECSAs are subject to at Watts Bar are relatively small
(see OE Calculation EEB 841022 952 - TAB C, page C5). As the ECSA main-
tained its electrical integrity during the test (no leakage current), the
DBE test adequately demonstrates the functional capability.

The small current loads the ECSAs would experience during normal operation
would create an increase in operating temperature of only O.67*C (see OE
Calculation EEB 841022 952-TAB C, page C5). This increase would not cause
the conductor temperature to change enough to affect the DBE qualification
test.

had no adverse effects on the qualification

PAGE.8-0-

current loading during the DBE
of the ECSA.
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B3INDER NO. WBNEQ-CSC-001 PLANT WB UNIT(S) 1_____ SHEET B320F B--34

BINDER TITLE COA ELECTRICAL COMPUTED DATE R . R

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED .1 DATE ___11 ____ _1_

P. DISCUSSION (Continued)

Reference: TAB B. paragraph M(5)

INSTALLATION

The installation drawing (TVA drawing 45W883-3 R15) f or the ECSAs at Watts Bar
requires drain holes located in the conduit nipple just before the ECSA to allow
drainage of any condensate that may have formed in the conduit system. The
failure of test specimen 66-1 was due to the direct spray impingement on the
outboard end of the ECSA. The position of the test specimen to the spray head
in the test chamber was such that a break in the conduit system allowed the
spray to hit directly onto the outboard end of the seal. In actual intallation
at Watts Bar, the large area of the rooms and the distance from the source of
any spray would not cause direct impingement on the installed ECSAs. Also, the
drain holes are not located at the very end of the ECSA and the installed ECSAs
are protected by Raychem WCSF-N heat shrink tubing (see Note 1) to protect the
cable ends of the ECSA from mechanical damage during installation. This would
further ensure that spray impingement would not occur. The installation of the
ECSAs at Watts Bar is adequately protected to ensure that the ECSAs do not
receive a direct spray impingement on the inside ends of the ECSA. Therefore,
the qualification test qualifies the ECSAs for the Watts Bar installation.

Heat shrink polyolef in tubing was not applied over the outboard pigtails as
specified in the Conax qualification test plan IPS-1080 and suggested in their
installation manual IPS-725. Photograph 13.0, Appendix D, page D7 of IPS-1079
shows the outboard end with no heat shrink. This was confirmed in a telecon
with Couax (Ron Mikander) that no heat shrink polyolef in was used on the
outboard pigtails to protect them during installation and during the test
program.

PAGEJLý
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BINDER NO. WBNEQ-CSC-001 PL.ANgT HEN UNIT(S) 1 . SHEET M333 OF MA4

R -. R __BINDER TITLE CONAX ELECTRICAL COMPUTED Azf DATE 2•L

CONDUCTOR SEAL ASSEMBLIES C ECSA) CHECKED DATE ii.___

P. DISCUSSION (Continued)

Reference: TAB B, paragraphs [(5), L(l), and LW3

In their worst-case installed environment (inside containment), the total
radiation7exposure to the Conax electric conductor sefl assemblies CECSA's)
is 6 x 10 rgds gamma (including 40-year dose of 2 xlO0 rads) and a beta dose
of 4.7 x 10 rads. The ECSA is constructed from and completely covered by a
stainless steel sheath, therefore the inside is not exposed to beta
radiation. The polyimide insulated conductor leads of the assembly are
enclosed in steel conduit and terminated in a minimum of 16-gauge steel
enclosures which effectively blocks most §f the Beta. The ECSA's were
tested 7with a radiation dose of 2.25 x 10 rads which is much higher than the
6 x 10 rads gamma the ECSA's will experience (40-year dose and accident) at
WBN and more than compensated for any Beta that would not be blocked by the
steel conduit or the termination enclosurg9s. Other areas of WBN have
radiation doses higher than the 2.25 x 10 rads for which the ECSA's are
qualified but these areas do not contain equipment which requires the ECSA;
therefore, no ECSA's are installed in these areas.

PAGE.~
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BINDER NO. WBECSC-001 PLAN~T WEN UNIT(S) 1 SHEETBILI1 OF -LU.

BINDER TI, 1; CONAX ELECTRICAL _ COMPUTED .iL DATE R -R

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED Q2L~DATE ___ ______

Reference: TAB B, paragraph K(5)

TEMPERATURE

TVA Environmental Drawing 47E235-76 R5 shows a maximum temperature of 535*F
during a HSLB. The following devices, which require a ECSA, are located in this
area:

Solenoid Valves

1-PS V-001 -006 B
1-FCV-001 -007
1-PSV-001-013B
1-FCV-001-014
1I-PSV-001 -024B
1 -FCV-001 -025
1I-PSV-001 -031 B
1 -FCV-001 -032

Limit Switches

1 -PCV-001 -0005/ ZS1
1 -PCV-001 -0005/ ZS2
1 -PCV-0Ol -0023 / ZS1
1 -PCV-001 -0023 /ZS2
1 -PCV-0Ol -0030/uZl
1 -PCV-001 -0030/ZS2

The limit switches are not required to perform any safety function during a
HSLB and therefore their failures will have no effect on this type of accident.

The solenoid valves are required to operate as follows for a HSLB. (Reference:
OE Calculation WBNOSG4-003, RIMS No. B45 851112 218).

a). Valves close no later than 10 seconds after received SI signal to close.

b). For large break the SI signal is generated 2.7 seconds after beginning
of the break.

c). For small break the SI signal is generated 185.9 seconds after beginning
of break.

d). Superheat conditions for MSLB begin 56.5 seconds after start of large
break and 309.5 seconds after start of small break.

By using the above parameters, these valves will perform the MSLB function 43.8
seconds before superheat condition during a large break and 113.6 seconds before
superheat condition during a small break. After performing their function, the
valves are dc-energized and remain dc-energized; therefore, the ECSAs will perform
the function before the superheat temperatures could cause them to fail.

PAGE-IL3.
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BINDER NO.WBNEQ-CSC-001 PLANT WENR UNIT(S) 1 SHEET ...- 4 OF B34

BINDER TITLE CONAX ELECTRICAL COMPUTED ... ~ DATE vi.Rr

CONDUCTOR SEAL ASSEMBLIES (ECSA) CHECKED DATE 61_41&

P. RISCUSSION (Continued)

Reference: TAB B, paragraph M(5)

1) Specimen 66-1 leakage current exceeds 250 mA causing fuse Fl (diagram
6.9.3.4A) to blow between time - 5 hours and time - 15 hours. The fuse was
replaced and the circuit re-energized to approximately 150 volts before the
fuse F1 blew again. At time - 18.4 hours, the DEA test was stopped to
remove test specimen 66-1 for examination. It was noted that a 1/4 to 3/8-
inch opening was positioned on the top of the device at the junction of
flexible and rigid conduit. The position of this opening relative to the
point of chamber steam and chemical spray ingress would allow possible
direct impingement on the ECSA proper. Moisture vas applied to the end of
the ECSA and voltage applied. Arcing was observed between the conductors
and ground. The shorting of these conductors is believed to be caused by
the pressure from the chemical and steam spray.

Since specimen 66-1 was not installed in a manner representative of an
actual field installation(see page B32) (direct spray on end of ECSA)
causing deterioration at this point and test specimen 66-2 successfully
completed the test maintaining full electrical and mechanical integrity,
the qualification test demonstrates that the ECSAs will maintain their
mechanical and electrical integrity during a DEL.

2) At tbe conclusion of the DBE test, specimen 66-2 was removed from the
test chamber. A dielectric strength test was run with no evidence of a
dielectric breakdown. An insylation resistance test was then done and a
reading of less than 2.0 x 10 OHMS was observed between two conductors and
ground. This condition would indicate insulation damage. As the specimen
passed the dielectric breakdown test and there was no measurable leakage
current during the DBE test, the damage most likely was incurred during
handling of the specimen after the DEE. Handling or movement of the ECSAs
during actual plant activities after installation would not occur;
therefore, this low resistance reading can be disregarded. The test
specimen was then submerged in water and energized at 155 volts AC f or 100
days with no appreciable leakage currents (maximum of 8.6 mA). This further
verifies the electrical capabilities of the ECSA design and substantiates
the qualification of these devices.
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NON-I NPO.29-0

MWll-I-PEAT -293-0002

MDII-1I-PENT-293-0003

RAN-1I-PENO-293-0004

UNIT1 DEVICE ID NO.

I-PENT -293-0001

I-PEIIT-293-0002

I-PENT-293-0003

I-PS NY-293-0004

DESCRIPTIONl

PRIMARY CONTAINMENT
ELEC PENETRATION

PRIMARY CONTAINMENIT
[LEE PENETRATIONY

PRIMARY CONTAINMENT
ELSE PENETRATION

PRIMARY CONTAINMENT

ILEC PENETRATION

(AD A - EgUIPMEIIT IDENTIFICATIONI MATRIX

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

MODEL COLUMON Al ELEV AM/BAD CONTRACT EVENT CAT

7429-10000-Di 056-0 7064 57' 6' 76K61-67064 LOLA B

7429-10000-01 120-30 706' 57' 6' 76K61-97064 LOLA B
HELD BT

7429-10000-01 243-30 7064 57' 6 76K61-87064 LOCA BT
HELD B

7429-I0D00-01 291-30 104' 6 57' 6 76K61-97064 LOLA B
HELD 9

lIFER TIME

1000
TODD

100D

1000

BINDER MO. MONEQ-PEMI-001
MAMUACTLURffit COAI CORPORATION
POSE: I OF I

SAFEIV FUNCTION

MAINTAIN PRESSURE Bm04amy

MAINTAIN PRESSURE BOUNDARYO

MAINTAIN PRESSURAE BOUNDARY

IT A A----

PREPA1ER/DAOE ---- --- -- --

ICHECKERIATE ---- --- ---
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BINDER NO. WBE-ET-0 PLANT VwBN UNIT(S) 1 SHEET 1 OF 31

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE R~~S -___ R___

PENETRATIONS - MV POWER CHECKED DATE 4~

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Electrical Penetrations (MVP)

Conax Corporation

7429-10000-01

QUALIFICATIDN REPORTS

(1) Tit le/Number/ Revision "Desigtn Qualification Rpt
For Electric Penetration Assemblies for Watts
Bar Nuclear Plant Units 1 and 2"IIPS-752/
Revision A.

(2) Title/Number/Revision "Desigzn Qualification
Material Test Report for Materials Used in
Conax Electric Penetration Assemblies and
Electric Conductor Seal Assemblies." IPS-325/
Revision D.

(3) Title/Number/Revision "Test Report Qualifica-
tion of Medium Voltage Power Service Classifi-
cation Electric Penetration (BF-11) For Class
1E Service In BWR and PWR Containment Structurei
IPS-585 .1/Revision A

RIMS EKE 820115 315

DATE December 9. 1981

RIMS EKE 811110 300

DATE May 14. 1981

RIMS REE 820115 316

DATE October 16. 1981

OTHER (ANALYSIS, VENDOR DATA, ETC.) _______________

1 TVA Drawing No. 45N860-3 R7 - "Conduit and Groundini Floor El 702.78

Details - Sheet 1." (See TAB E).

(2)Conax Corporation Drawingz Nos. 7429-10000-01, Rev. D. shts. I and 2

-and PL7429-10000-01, Rev. C, shts. 1 and 2. (See TAB I).

PAGE-613
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BINDER NO. WBE-ET-O PLANT_______ UNIT(S) 1 SHEET 1lA OF 31

BINDER TITLE CONA ELECTRICAL COMPUTED .1•LDATER R___

PENETRATIONS - MV POWER CHECKED 1L DATE _________

(3) Watts Bar Nuclear Plant Environmental Dravinits 4Z7235-42R1.

47E235-44W). and 47E235-45I().

(4)EQP-02: "Average Temperature for Rooms Inside Lower Containment."

(B71 860402 200) (See TAB E).

(5)GENNAL3-00l: "Forty Year Normal Doses for Equipment Qualification for

All Shield Buildin2 Spaces." (145 851117 235) (See TAB E).

(6)TI-RPS-48 R2: "Integtrated Accident Dose Inside Primary Containment."

(B45 851105 235) (See TAB E).

(7)WBHNAL3-004: "Accident Dose Inside Reactor Building." (B45 860205 235)

(See TAB E).

(8)GENNA13-002: "Reduction of Beta Dose by Sheet Steel." (B45 860423

235) (See TAB E).

(9)GENNA13-013: "Beta Dose Reduction from Finite Volume." (B45 860624

235) (See TAB E).

(1O)Conax Factory Test Report Data Sheets (EEB 770801 909) (See TAB E).

PAGE~
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BINDER NO. VBNEQ-PENT-O I1PLANT VBN -UNIT(S) 1 SHEET 2 OF L

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE 9-13-6 ___ ___

PENETRATIONS - MV POWER CHECKED DATE____ ___

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 IT34S AND QUALIFICATIDN DEFICIENCIES_____________

Open Items -1)Field verification incomplete; NCR W-353-P R1 not resolved-

2)U~dated Penetration Overcurrent Protection Analysis

not yet issued,

3)Qualification for submergzence not yet established.

COMMENTS/ RECOMMENDATIONS These penetrations are used to feed the

Reactor Coolant Pump Motor circuits through the steel Primary

containment vessel vall. These circuits are category C and are not

required to perform any electrical safety function before, during.

or after any accident. The penetrations are Category B in that they

are required to maintain primary containment pressure boundary at

all times.

The penetration pressure boundas" consists of high-alumina ceramic

terminal bushings brazed to a threaded steel bushing that uses a

Viton 0-ring for a seal to the stainless steel header plate which is

welded to the inboard end of the steel containment nozzle. Another

PAGE -
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BINDER NO. WBE-ET-00 PLANT_______ UNIT(S) I_____ SHEET 2A OF 31

BINDER TITLE CONAX ELECTRICAL COPTD~Z AE~R -_ R

PENETRATIONS - MV POWER CEKD ~ DT _________

COMMENTS! RECOMMENDATIONS (Continued)

threaded steel bushina, inside the penetration header plate, is

welded to a stainless steel conduit tube which acts-as-a-support and

Provides chase isolation for Kerite insulated solid conductors

throughout the entire length of the Penetration. This threaded

steel bushing also uses a Viton 0-rinst seal to the header plate.

This double-seal barrier provides a means of monitoring pressure in

each module. The seal between the solid conductor and the ceramic

bushing is a metal-to-metal seal Provided by a midlock ferrule

assembly that is squeezed by torguing the midlock cap. The Watts

Bar penetrations also contain a No. 2/0 AWG conductor feedthru which

is utilized as a "itround' connection and must maintain containment

seal integrity throughout the design life of the plant. Test Data

Base Two does not contain the 2/0 AWG feedthru. Conax IPS-585.3

qualifies this design to the requirements of IEEE 317-1976. IPS-752

Test Data Base One is the assembly tested in IPS-585.3. The qualifi-

cation of this feedthru desizný is documented in Watts Bar EQ Binder

WBNEQ-PENT-002.

The penetrations are qualified to maintain pressure boundary

integrity within prescribed limits before, during, and after a

LOCA or steam line break occurring anytime within the 40-year plant

design life.

Several penetration identification numbers are used interchangeably

by TVA. The matrix on Sheet 2B is provided as a correlation between

numbers used in several separate documents. -

TVA 1537 (E-3-8) EQPAGE6
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BI D R O BN Q P NT 0 1PLANT ___ ___ __ UNIT(S) I_ _ __ _ _ SHEET 2B __ OF 31_

CONA ELCTRCALR __R

BINDER TITLE COA LCRCLCOMPUTED DATE ?s ' __ __

PENETRATIONS - MV POWER CHECKED DATE_______

PKN 1TRATTA19 TTnKWTTVTVATTflu AMAThT

gg15 NO.

WIN-i -PENT-293 -0001

WIN-i -PENT-293-0002

WIN-i -PENT-293 -0003

WIN-i -PENT-293 -0004

Unit Device

I. D. No.

1 -PENT-2 93 -00 01

1 -PENT-2 93 -00 02

1 -PENT-293 -0003

1 -PENT-293 -0004

Electrical
Penetration
Nameplate

NO.

8391

8392

8393

8394

*Taken from Conax Factory Test Report Data Sheets (See TAB E).

**A -1 or -2 is normally added to these numbers to indicate a unit designation, as
applicable.

PAGP
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Conax
Serial
No,*

416

417

418

419

PEN.

No. *

1

2

3

4

Sileeve
Mark

No.

X-1 21 E

X-1 22 E

X-123E

X-124E

TVA 19537 (OE-3-86) fA4r1I9*57



BINDER NO. WNQ-PET-OOPLANT WB UNIT(S) 1 SHEET 31. OF 31

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE2Ž%____

PENETRATIONS - MV POWER CHECKED DATE____ ___

C. QUALIFICATION CRITERIA

Criteria Used to Demionstrate Quali fication is in Accordance with the
Following (Indicate Which Criteria is Applicable):

X Components are Qualified to the Criteria of IOCFR5O.49
and/or NURBG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUJREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-
01 B (IEEK323 -1971) (DOR Guidelines Applicable to only BEN)

JUST IF ICATMN /COMMENTS Contract date: November 14. 1975

For purpose of this evaluation to determine compliance with 10CFR50,49

criteria, the required operating and performance conditions are as

defined within TAB B of this binder. The TVA Desizn Specification-

WBNP-DS-1805-2697-OO is included in TAB E for information only.

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

NRC Rev, Guide 1.63. Rev. 2.

IEEE Std. 317-1976 (including applicable sections of ASME Codes

referenced therein).

PAGLE.ý
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BINDER NO. WBNEQ-PENT-001 PLANT WBN UNIT(S) 1 SHEET 4... OF 3L-
~ R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE____ ___

PENETRATIONS - MV POWER CHECKED L1 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/COHMENTS IPS-752. section 1.2 states "the method of
qualification is by analysis and comparison to Conax Electric
Penetration Assemblies Previously -qualified by type tests conducted
at levels equal to or more severe than the specified requirements."

IPS-752 is the primary uaiitondcmtwthhe primary test

spec men being Data Base Two.

IPS-585.1. also in TAB D. documents the type testing on Test Data
Base Two (BF-ll) of IPS-752 and is referenced herein for clarity
where necessary. Installation veld. short time overload current.
and rated continuous current testing-was performed on separate
data bases containing identical possible leakage paths, leak
mechanisms, insulation systems, and seals as the Data Base Two, in-
order to accommodate the logistics of the overall testing program.

Durin~g specific type tests, the Test Data Bases were pressurized with
nitrogzen to provide a means of determining the-amount of leakage during
the test. It is to be noted that nitrogen was merely used as the
indicating medium. Pressurization of the penetrations is not required
for operation but only as a means to verify sealing. In accordance
with Tech Spec requirements, conforming with 1OCFR50. Appendix J. the
penetrations are leak tested at least once every 24-months to assure
that the containment leak rate is within acceptable limits.

PAGE 8£7q
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BINDER NO. WNQPTO1PLANT iUN UNIT(S) 1 SHEET 5 OF 31
R -R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE Z156.

PENETRATIONS - MV POWER CHECKED J DATE____ ___

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report identical to the
plant equipment which requires qualification (yes/no/Eli)? 1N0

Qualif ication
Plant Device Document- Reference
Electrical Electrical IPS-752,

(1) Equipment Type Penetration Penetration Sec. 1.1
Conax Conax IPS-i 52,

(2) Manufacturer Corporation Corporation Sec, 3.1-

(3) Model Number(s) 7429-10000 7508-10004

7508-10005

7508-10000

(4) Serial Number(s)

417~

418

419

(5) Identify Component- See supple
Unique checksheet
attached:

JUJSTIFICATION/ COMMENTS See Sheet 5 A.

sent

BF-11I

PV-1 2

3 of TAB B.

IPS-75Z,
sec. 4.1 ,
IPS-585 .1,
Sec. 4.2
IPS-752,
Sec. 4.19,
IPS-585 .1 ,
Sec. 3 .1.1
IPS-752,
Secs* 4.1,
5.7.8, 5.9.3,
IPS-585 .1 ,
Seca. 6.7.3
& 6.15
IFS-i 52,
sec. 4.1,
IPS-585 .1,
Sec. 4.1
IPS-752,
sec. 4.1,
IPS-585 .1,
App. is
Rara, 1

PAGF- -
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BINDER NO. WBREQ-PIT-001 PLANT VB UNIT(S) 1 SHEET 5A OF 31

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE ~e _

PENETRATIONS - MV POWER CHECKED DATE____ ___

Conax states in IPS-752, para. 4.3, that "the design and construction of the
subject penetrations of Para. 3.1 contains the identical leakage paths, leak
mechanisms, feedthru, concepts, seals, insulation systems, and materials as
Test Data Bases One, Two, Three and Four and no differences exist between the
Test Data Bases and the Watts Bar design vhich would affect qualification."
Test Data Base Two is a medium voltage power penetration assembly and is the
primary test specimen used in Conax's qualification testing program for the
subject Watts Bar penetrations. This assembly (designated BF-11) is detailed
in Conax drawing 7508-10004 (see TAB E) and was utilized in all portions of
the test sequence of IPS-585.1, Figure 3.5 except the Installation Weld, Short
Time Overload Current and Rated Continuous Current Tests. These three tests
were performed on a prototype data base unit detailed in Conax drawing 7508-
10000 (see TAB E) , which Conax. states contains "...identical possible leakage
paths, leak mechanisms, feedthrough concepts, seals, insulation systems, and
materials as the BF-11 test unit."

During the course of the test program anaomalies occurred in Short' Circuit
Current tests which required further testing on a separate data base unit.
This assembly (designated PV-12), detailed in Comex drawing 7508-10005 (see
TAB E) , also contained "...identical leakage paths, leak mechanisms,
insulation systems, seals, and materials as the subject test unit, S/N BF-1l."

By comparison of the aforementioned drawings (TAB E) and the subject
penetration drawing 7429-10000 (see TAB I) , it is seen that, even though the
tested assemblies are of the cannister-type design and the subject assemblies
are modular type, their basic materials and construction are identical. The
pressure retaining boundary materials of all assemblies consist of the header
plate (welded) , ceramic bushings, bushing extension tubes (conductor sub-
assemblies), Viton "0" rings, and midlock ferrule assemblies. Inasmuch as
these penetrations are built to ASHE Code, the physical differences such as
penetration length and diameter, number and size of conductors, header plate
thickness, etc. are not of consequence when considering the penetration's
ability to maintain the containment pressure boundary.

Conax also used test data from yet another assembly, 7658-10000 (a 15 kV
assembly) , to supplement the Corona and Basic Impulse Level testing done on
the BF-11 assembly (a 5 kV assembly) and to substantiate the design of the

subject 8 kV penetrations. Again, Conax certified that this assembly had a
design and construction that contained the identical leakage paths, leak

mechanisms, seals, insulation system and materials as the other assemblies.
This data is documented in Conax report IPS-481 which is also found in TAB E
along with the applicable assembly drawings.

From the data and drawings provided by Conax, it is seen that the items used
in the qualification test program as described in IPS-752 and IPS-585.1 are
representative of the items furnished to the Watts Bar Nuclear Plant. Design
qualification is established based on testing of these items in accordance
with IEEE 317-1976, Section 6.1. PG
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BINDER NO. WBE-EN-0 PLANT_______ UNIT(S)I1 SHEET -6OF 31

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE t••*4 ___ ___[ PENETRATIONS - MV POWER CHECKED diDATE_______

F. INSTALLATION INTERFACES

List all interfaces pertinent to EQ identified in the test report
and/or evaluation and ref erene the source. Is the interf ace a
requirement for our application (Yes/No)? (Note belov.) If yes,
enter requirement in Q)US, if No, provide justification.

Interface

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Conf iguration

Other

Identify Interface

NA

See coments

NA

NA

NA

Plant
Requirement?

(Yes/No)

NA

NA

No

NA

NA

NA

NA

NA

Reference

Test Report

NA

NA

NA

NA

NA

NA

NA

NA

JUST IFICATION/ COMMENTS Penetration wiriniz is non-safety related,

therefore qualification of the electrical connections is not addressed.

The connections are enclosed in junction boxes on both ends of the

Penetrations are velded in place with the header plate inside

containment.

Penetration Dressure ~aue. valve, and annociated tubino are extended

from the header plate to the outboard end of the penetration.

PA G E- -

0

nenetrationa0

Penetration Dressure vitae valve and associated tubing are extended

TVA 19537 (OE-3-86) ZQP119.67



BINDER NO._WBEQPET-00lPLANT WBJ UNIT(S) 1 SHEET 7_ OF 31

BINDER TITLE CONAX ELECTRICAL COMPUTED Aa~•ll DATE 5?-ý ________

PENETRATIONS - NV POWER CHECKED DATE____ ___

G. TEST SEQUENCE

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

(a) Equipment inspected for damage

(b) Baseline performance
measuremnts taken

Yes/Ro/NA

Yes

Yes

Reference
IPS-585 .1 ,
Sec. 6.5.3
IPS-752,
Sec. 5.0,
IPS-585 .1,
Secs. 6.1-6.6

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

Mf Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

No

Yes

Yes

Yes

Yes

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

IPS-752 ,
Sec* 5.7.991
IPS-752,
Sec. 5.7.10.1

See below

IPS-752,

Sec. 5.12.1

IPS-752.

Sec. 5,14.7

IPS-752, Sec.

5.14-.10.1 .D

IPS-585 .1,

Sec. 6.18.5

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/HA)? Yes (Ref erence IPS-585.l.
sec* 7.0) .

JUST IFICA TIDN/ COMMINTS G(l)(c) - Penetrations are passive devices
and are not sub iect to wear as an aging mechanism. The penetrations,
however, were subjected to simulated operational stresses which
included thermal cycling (IPS-7.52. sec. 5.7.11) and short time over-

recommended by IEEE 317-1976. See sheet 7A for complete discussion
of test sequence.

I ~PAGEJiL
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BINDER NO._WNQPN-0 PLANT_____ UNIT(S) 1SHEET 7A F3
R __R

BINDER TITLE COMAl ELECTRICAL COMPUTED DATE

PENETRATIONS - MV POWER CHECKED _ ___DATE

G(1) Test Sequence: The same medium voltage power test assembly (7508-10004) was
utilized in all segments of the test sequence as described in Figure 3.5 of
IPS-585.l, except the Installation Weld, Short Time Overload Current, and
Rated Continuous Current Tests. These specific tests were perfoarmed on a Conax

prototype test specimen (7508-10000) which, as discussed in Section E of this

tab, was materially and functionally identical to the aforementioned assembly.

The test sequence presented in IEEE 317 -1976 is the basis for the Cousin test
program.

IEEE 317-1976 requires a rated Continuous Current Test prior to Cycling and
Aging Tests. The Rated Continuous Current Test on the Cousin 7508-10000
prototype assembly was performed after Cycling and Aging. This sequence
modification is considered justified and acceptable since an aged and
irradiated sample would make the continuous current test more severe. The

7508-10004 (EF-li) assembly was subjected to Rated Continuous Current Tests

during both seismic and DBE test simulation for seismic and DBE evaluation

only. All assemblies contain solid insulated conductors Vith no splices
internal to the penetrations.

IEEE 317-1976 specifies simulation of normal service environment radiation

exposure prior to seismic testing. Coaax performed seismic testing on the
BF-11 assembly prior to any radiation exposure. Follo~winlg seismic testing,

the assembly was subjected to a normal plus accident radiation dose of

1 .19E+08 rads which is six times the required nosrmal dose of 2E+07 rads.
Evaluation tests showed that neither seismic nor irradiation was detrimntal
to the test unit. This sequence modification is also acceptable since

indications are that irradiation to normal levels would not be detrimental to
seismic testing. Qualification goals are not compromised by this
modification. The combination of normal service environment radiation

exposure and maximum postulated accident service environment integrated
radiation exposure is allowed by IEEE 317-1976.

The BF-11 assembly was subjected to a Thermal Cycling Test subsequent to

Seismic-Irradiation Testing instead of prior to age conditioning as set forth

by 317-1976. The purpose of the Thermal Cycling Test is to simulate a plant's

operating cycles. This sequence modification is considered more severe due to

the fact that Thermal Cycling Testing was done on an equivalent 40-year
thermally aged, seismically tested, 40-year irradiated data base unit. This
modification does not affect qualification in any way.

To accomodate the logistics of the overall testing program the Gas Leak Rate

Test to be done following age-conditioning was deferred to post-

seismic/ irradiation evaluation. This represented a more severe teat sequence

and demonstrated penetration sealant integrity was also maintained at the

earlier post-aging/pre-seismic evaluation.

Based on just if ications provided by Conax and the discussion above, the

sequential program modifications implemiented by Conax in no way adversely
affects the qualif ication goals of IEEE 317-1976.

TVA 1Q9;'7 IAF-3-861



BINDER NO._WBNEQ-PENT-OilPLANT_______ UNIT(S) 1 SHEET -8 OF 31

BINDER TITLE CONAX ELECTRICAL COMPUTED DAT R~1_ _ - __R

PENETRATION$ - MV POWER CHE KE DATE _ _ _ _ _

R. 'AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference IPS-752, sec. 5,,7.9.1 and 5,7224,2 )

JUST IFICATIOW/ COMMENTS Materials tests and Maalyses done in

IPS-325 byConax.

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

Aging Effect Yes/No/N Reference
IPS-752,

Thermal aging Yes Sec. 5.7.9
IPS-752,

Radiation exposure Yes Sec. 5.7.10

Vibration (nonr-seismic) aging No- NA
IFS-752,

Operational (electr ical/mechanical/ process) Secs.* 5.7.11,
stress aging 5.9.3. 5.10.2.

Yes 5.11.2

JUST IFICATION/COMM~EMqTS Penetrations are passive devices.

Vibration agingz is not a aia-nificant dggradation mechanism

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

JUST FICATIDN/COMl4ENTS No s3Mergistic effects known for electrical

ýPenetrations, based on literature review of aRPlicable materials

of construction.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/WA? Yes (Reference IPS-752. sec. 5.7.9 )

JUST IFICA TION/ COMMENTS ______ ____________

PAGEA -13
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BINDER NO. WBNEQ-PENT-001 PLANT WBN UNIT(S) 1 SHEET -9 OF 31

BINDER TITLE COA LCRCLCOMPUJTED DATE fI

F PENETRATIONS - MV POWER CHECKED DATE____ ___

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identif ied in the qualif ication program. (yes/no/HA)? X-21
(Reference: IPS-752. sec. 50,72442).

JUSTIFICATION/COMMEITS Viton "O" Ring Seal is the only

(c) Was the basis for thermal aging identified in the qualification

program (yes/no/HA)? Yes (Reference IPS-752.- sec. 5.7.24.2 )e

JUST IFICA TIDN/ COMMITS _______ __________

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/HA)? Yes (Reference IPS-752. sec. 5.7.24.2 and ARP. A )

Parameter

Tem per atur e
Time

Plant Maximum Normal

120*F (1051F avg.)
40 vro.

Test Equ ivalent

121 'C - 129,369
168 hrs. 40 yrs.-

JUSTIFICATION/COHNENTS See sheet 9a.

(e) Was the Arrhenius methodology used for accelerated aging

(yes/no/HA)? Yes (Reference IPS-752. sec. 5.7,24.2 )

JUST IFICATION/ COMMINTS _________________

Mf if activation energies vere used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? yeA (Reference IPS-325.
sec. 5,5.2.3 )

JUST IFICATION/ COMMINTS _________________

PAGF £3 -I'--
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BINDER NO. WBNBQ-PENT-001 PLANT WIN UNIT(S) 1 SHEET 9A OF 31
- - - ..... R -__ R

PENETRATIONS - MY POWER

COMPUTED DATE A- ____ ___

CHEC KED i2 DATE___ ____ ___

H(4)(d) Aging:

The age conditioning curve for Viton for Test Data Base Two shown on IPS-752,
Figure 5.7.2 shows a 40-year qualified life at a service temperature of'
approximately l30*F. This is greater than the plant average normal temperature
inside the lower compartment of containment (105*F per calculation EQP-02; see
TAB Z). An aged/conditioned test unit containing identical possible leakage
paths, leak mechanisms, seals, insulition systems, and materials as Test Data
Base Two was subjected to a continuous current test. The unit was placed in a
12-inch test nozzle which was insulated with cork to simulate a concrete/nozzle
interface. Heating chambers were attached to the inboard and outboard ends of
the penetration. The inboard end was heated to 135*F while the outboard end was
stabilized to 125*F. Current of 418 amps was applied to all three bus
conductors until the cork/nozzle interface stabilized at approximately 150*F
(65.5*C). The conductor temperature was calculated from conductor resistance
measurements. The maximum calculated conductor temperature shown was 140.4*F
(60.2*C) and the conductor temperature stabilized at about 134.50F (570C). The
Watts Bar penetrations are -instal-lecV in-nozzles in a free standing steel
containment vessel where the average ambient temperature around the penetrations
is 105*F. Therefore, the maximum continuous current conductor temperature would
be approximately 115*F (46.1*C). It is seen from this data that heat rise due
to electrical operation is not significant and is encompassed by Conax' s age
conditioning program. Therefore, a greater than 40-year thermal life is
conservatively established for the subject electrical penetration assemblies.

PAGEF1

IVA 19537 (OE-3-86) EQP1 19.67

BINDER TITLE VuB &LL[vKq;LU.J

EQP1 15.67TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-PENT--0O1 PLANT_______ UNIT(S) 1SHEET 10 OF 31

BINDER TITLE ET ~~ COMPUTED ~~LDATE Z1546

PENETRATIONS - MV POWER CHECKED DATE____ ___

R. AGING (Continued)

(4) (g) If a regression line was used for determining accelerated aging
parameters, are test points or failure-modes identified on the
line (yes/no/NA)? Tel (Reference IPS-752. Appendix A)

JUST IFICA TION/ CONNETS _________________

(h) Was the equipment operated during the thermal aging

(yes/no/NA)? No (Reference NA ).

JUSTIFICATION/COMWETS Reat rise due to electrical operation

1.s insianificant.- (see Sheet 9)

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification

progra (yes/no/NA)? Yes (Reference IPS-752. sec. 5.7.10 )

JUST IFICATION/ CONMNTS __________________

(b) Were the materials susceptible to radiation degradation
identified in the qualification pr-ogram (yes/no/NA)? Yes
(Reference IPS-3225. Table 3.1 )

JUSTIFICATION/ CONMINTS All materials were irradiated to the-

same level.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? No (Reference jLN....

JUSTIFICATION/ COMENTS Dose applied exceeded Wa tts-Bar

40 Year R199 accident dose to Penetrations.
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BINDER No. VBUEQý-PENT-O01 PLANT_______ UNIT(S) 1 SHEET 11_ OF 31

R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE 95F __ __

PENETRATIONS - VPOE CHECKED DATE____ ___

R. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/WA)? Yes (Reference IPS-752. sec. 5.7.10.1 )

Plant normal ambient radiation
dose (rd) 2.OE + 07

Test exposure dose (rd) 1,19E + 08

Test exposure dose rate (rd/br) 8.8E + 05

Test exposure source type

(e.g., Co-60 gamus) Co-60 itamma.

JUST IFICATION/ COMMENTS _________________

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during normal
and abnormal operation addressed in the qualification program
(yes/no/NA)? No (Reference NA ).

JUST IPICATION/ CONMENTS Not required by IEEE 317-1976 (pene-

trations are passive devices and vibrational stress is not a

significant aging degradation mechanisM).

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/Nk)? NA (Reference NA )

JUSTIFICATION/ COIMENTS See H(6)(a).--
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BINDER NO. WBNEQ-PENT-0O1 PLANT W"N UNIT(S) 1 SHEET 12 OF 31

IAUAV VT P('w.DT1AT .,
BINDER TITLE ____________

PENETRATIO NS - MV POWER

COMPUTED 1 j DATE .025 ____ 96_

CEKDDATE _

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 progra (yes/no/NA)? Yes
(Ref erence IPS-752., secs. 5,7.11 . 5.9.3. 5.10.2 . 5.111,2 and 528).

JUSTIFICATION/ COMMENTS Thermal cycle test, continuous current

test, rated short time overload test. short circuit current

test, impulse test.

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference IPS-752. secs. 5.7,11, 5.9.3.
5,10.2. 5,11.2. 5.8 )

JUST IFICATION/ CONIENTS____________________

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? 'Yes (Reference IPS-752. secs. 1.4
and 8.0 )

Qualified life (Document in QMDS) 40 years

JUST IF ICA TION/ COMMENTS See comments in H1(9).
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BINDER NO. WEE-ETW PLANT_______ UNIT(S) I_____ SHEET 13 OF 31

BINDER TITLE CONAX ELECTRICAL COMPUTED 1 7 DATE R ____R__

PENETRATIONS -V POE CHECKED DATE ___

R. AGING (Continued)

(9) Were replacement intervals for the equipment or its components defined
in the qualification progran (yes/no/NA)? 12 (Reference FA)

Replacement Intervals (Document in QMDS) None jeguired: -penetrations

qualified for expected life Of Rlant.

JUST IFICA TION/ COMM.ENTS Penetrations are qualified for full 40-

yerlf ftepat P-5,sc . states that "materials

as used in Conax electric Denetrations are not susceptible to any

si znificant degradation due to therm1 or radiation effects*"

PAGL4L -f
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BINDER NO. WBEQ-PERT-001 PLANT WN . UNIT(S) I~ SHEET 1A- OF 3.1
R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE______

PENETR~ATIONS - MV POWER CHECKED _ ___DATE____ ___ ___

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)Rditn

MateriallPropertylpunc tiop

Viton/Mecbanical/O-Ring

(a) Seal

Kerite/Electrical/Cable

Threshold

RA

Activation
Reference Energy _Reference

IPS-32 5,
NA 1 .27 eV Se.5...

NA NA NA RA

JUSTIFICATION/ COMMENTS (a) Viton O-rinas are enclosed within a metal stroove

and protected f rom -exposure -to significant amounts of radiation by metal

bushinzs screwed into the header ulate ports.

(b) Kerite cable insulation does not nerform any safety function in this

application and thermal and/or radiation dearadation and~ aaing is not a

safety concern.

Penetration sealant and conductor insulation materials are considered

susceptible to thermal and radiation desradation imolicitly when test

programs are develO~ed based on I=E 317-1976 guidelines. Testin2 was

done in accordance with IEEE 317-1976--and test progarm included tests on

insulation and sealant materials. No materials analysis by TVA is required.,

Refer to TAB D. IPS-325 for Conax's discussion of materials susceptible to

thermal and radiation d~~radntion and ao~ini~..

PAGOAA
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BINDER NiO. WBNRQ-PENT-0O1 PLANT WBE UNIT(S) 1 SHEET 15 OF 31
rflUAY 71 VWIWUYVA? A R -__R R

WNDER TITLE ________

PENETRATIONS - 14V POWER

COMPUTED DATE '-S-96______

CHECKED DATE~

J. EQUIPXME WLETRICAL CEAEACTZRISTICS NECESSARY TO ENSURE THEl PERFOR~MANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

(1) Acceptance Criteria: Does the reaport/analysis identify the limiting
values of perf ormance characteristics which would constitute failure if
not met (yes/no/Uk)? YM (Reference -IPS-752. secs. 5.1.2, 5.7.12.1 .
and 5.14.8.1 ).

Identify Acceptance Criteria: Leak rate less than 1.OE-06 scc/sec

(vre-DBE) and less than- 1.01-02-acc/sec (20st-DBE exposure). per

IEEE 317-1976.,

(2) Perf ormance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to juidge equipment
performance (yes/no/Uk)? Yes (Reference -IPS-752. secs. 5.1 through
5.6. 5.8, 5.10. 5,11 and 5,15 ).

Identify baseline and functional testing: gass leak rate. pneumatic

pressure, conductor continuity,- dielectric strength. insulation

resistance, partial discharge (corona),. basic impulse level, short-time

overload, short-c ircuit current and -duration, IIIt thermal. max.

duration of short circuit.

JUST IFICATION/ COMMTS ____________________

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/Uk)? Yes (Reference IPS-
752., sec. 5,14.7.1 ).

JUST IFIC&T]ODR/C M TS _____________________

PAGL 46 2 L
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BINDER NO._WBNEQ-PENT-001PLANT WBN UNIT(S) 1 SHEET 16 OF 31

R -_ R
BINDER TITLE CONAX ELECTRICAL COMPUTED DATE ______

PENETRATIONS - MV POWER CHECKED DATE____ ___

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

(4) Do the applied loads during baseline teting reflect normal operating
conditions (yes/no/NA)? ,No (Ref erence N

JUSTIFICATION/ COMMgNTS Basel ine- test ini and subsequent functional

continuity testing and dielectric strength and insulation resistance

measurements- which nrovide an indication of penetration insulated

conductor condition, bu t are not the actual voltage and load carried

by the penetration conductors in service in the Rlant. The demonstra-

tion of the penetration to nerf arm its intended mee~hnni~nl inteoritv

safety function was accomnijahed during the accident test. Testine vas

in accordance vith IEEE 317-1976.
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BINDER NO.WNQPN-O LN UNIT(S) 1 SHEET 17 OF3
R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE 9A-1 ________

PENETRATIONS - MV POWER CHEKE DATE____ ___

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

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

(a) Parameter Specific Accident Conditions -Reference.

Voltage NA NA

Load NA NA

Frequency NA NA

Accuracy NA NA

Other( s)

JUSTIFICATION/COMMENTS Penetrations are not required to function

.L & 13 - Uý W&= AMCC UL VO Lage and .load

conditions are not specified. -Subject conductors are not frequency

sensitive. Conductors have no-accuracy requirements.

(b) Paraimeter

Voltage

Load

Frequency

Accuracy

Other( s)

Demonstrated Conditions

3.2 kVac

385 amps/conductor

60Hz

NA

-Reference
IPS-752,
Sec. 5.14.7.1
IPS-752,
Sec. 5.14.7.1
IPS-585.1,
Sec. 3.2

NA

JUSTIFICATION/ COMMEN~TS Less than 8kV voltage is of no concern in

relation to the pressure boundary integrity consideration. See TAB C
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BINDER NO. WBNEQ-PENT-001 LANT WBN UNIT(S) 1_____ SHEET 18 OF 31
R -_ R

i BINDER TITLE COA LCRCLCOMPUTED .. ~L.DATE f ~ ______

PENETRATIONS -MV POWER CHECKED 6' DATE____ ___

K. REQUIRED OPERATING ENVIRONMENT

Ref erence Environmental Drawing No. 47E235-42 R1. -44--K. -45 80. (See-
sheet 19A).

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity MZ

(d) Radiation (rd)

(3) Process Interfaces:

120

0.3

80

2.OE + 07*

None

(2) Abnormal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) Humidity MZ

(d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal
conditions: Up to eight hours per excursion and occurring less than

1% of plant life.

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

Ca) Temperature (OF) 327 Accident type LOCA/

(b) Pressure (psig) 12.3 Accident type LOCA/

Cc) Humidity C)100 Accident type LOCA/

1.OE + 07 gamma**

(d) Radiation (rd) 4.7E + 08 beta** Accident type LOC

C e) Spray Type Chemical Accident type LOCA/

*GENNAL3-001: See sheets 19A and 20A.
**TI-RPS-48: See sheets 19A and 20A.

HKLB

HKLB

HELB

HELB

PAGE
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BINDER NO. WBE-EN-0 PLANT WBll UNIT(S) 1 SHEET 19 OF 31

BINDER TITLE COA LCRCLCOMPUTED -Ir DATER__R

PENETRATIONS - MV POWER CHECKED _ ___DATE____ ___

1. REUIRED OPERATING ENVIRONMENT (Continued)

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

See sheet 19A. Spray comRosition - 0.1844 molar EB%0(2000 Rpm Boron).

0.033 molar NaOH, pH of 8.35 at 25*C.

(6) Is the equipment subject to moisture or liquid intrusion vhich can
affect the performance of the equipment under design basis accident
conditions (yes/no/NA)? No (Reference IPS-752. sec, 5.14,10.3 )

(7) Subject to submergence (yes/no/NA)? 'Yes
(Reference TVA Environmental DvR. No. 47E235-42 Rl. TAB F, and TAB A )

Identify initiation time and duration of submergence: See TAB C.

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

Type RIMS No.,

See sheet 19A_____________
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BINDER NO._~ Tl PLANT____ UNIT(S) 1SHEET 1AOF 3
PAWAV VT W wrUTPYD AT - -- R R

BINDER TITLE ~ *~

PENETRATIONS - MV POWER

COMPUTED DATE

CHECKED il iDATE

The following is a listing of documents from vhich data vas
determine the environmntal parameters to which the subject
electrical penetrations are required to be qualified:

taken in order to
nedium-voltage

l)TVA (WBN) Environmental Drawing Nos. 47f235-42RI, -4420, -45k).

2)EQP-02 - "Average Temperature for Roams Inside Lover Containment" (B71 860402 200)

3)GENNAL3-001 - "Forty Year Normal Doses for Equipment Qualification for All Shield
Building Spaces" (B45 851117 235).

4)TI-RPS-48 - "Integrated Accident Dose Inside Primary Containment"
(B45 851105 235).

5)WBNNAL3-004 - "Accident Dose Inside Reactor Building" (B45 860205 235).

6)GENNAL3-002 - "Reduction of Beta Dose by Sheet Steel" (B45 860423 235).

7)GENNAL3-013 - "Beta Dose Reduction from Finite Volume" (B45 860624 235).

One end of each. penetration is exposed to condlitions in the annulus (Dvg.
No. 47E235-44M~), while the other end is exposed to conditions in the lower
compartment of the reactor building. Penetrations 1 and 2 are exposed to
lower compartment conditions in the instrument room (Dvg. No. 47E235-45D))
on their inboard ends. Penetrations 3 and 4 are exposed to lover
compartment conditions in accumulator rooms 3 and 4, respectively (Dvg. No.
47E235-42 R1). Conditions from 47E235-42U represent the overall worst-
case for the subject penetrations and are used as the qualification
requirement along with supplemental information from items 2 through 5
above.
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BINDER NO. WBE-EN-0 PLANT________ UNIT(S) 1 SHEET 20 OF 31

W ~BINDER TITLE ~A COMPUTED DATE ?25_-86______
PENETRATIONS - MV POWER CHECKED L DATE____ ___

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference
IPS-752,

Operating Time lOQQas1 days Fig. 5.14.4
IPS-752,

Temperature (*F) 37400 Fig. 5,14.4
IPS-752,

Pressure (psig) 1.72Firz. 5.14.4
IPS-752,

Relative Humidity 100 100 Figt. 5,14.4
0.1844 molar

0.033 molar
NaCH IPS-752,

*Chemical Spray PH -8.35 None Sec. 5,14.10.3
3.86E + 07 rads 1.19E + 08
gamma + rads IPS-752,S**Radiation (rd) beta -anmma Sec. 5.7.10.1

Submergence Yes None See TAB C

*Includes spray conc~entration, flowrate, density, duration, and pH.
**Enter 40-year integrated normal dose plus integrated accident dose

and specify type.

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

Parameter Envelopes Specified
(Yes/No/NA) Reference

IPS-752,
Temperature Yes Fig. 5.14.4

IPS-752,
Pres sure Yes Fig. 5.14.4

IPS-752,
Relative Humidity Yes Fig. 5.14.4

Chemical Spray No See Below

Submergence No See TAB C

JUSTIFICATION/COMMETS L(2) ~Chemical-Spray - Specified containment
spray is 30 days. and the flow rate is 0.92 g mft'. Conax Test Data
Base Two was not subiected to a chemical spray.- Conax considered the
effects of chemical spray on the pressure seal and electrical
inteigrity of the (Continued on sheet 20A).
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BINDER NO. WBnEQ-PENT-001 PLANT WIN UNIT(S) 1 SHEET 2 0A OF .31

BINDER TITLE CONAX ELECTRICAL ROPTE_ DATE

Data Base and the subject penetrations as negligible. The outboard ends
of the subject penetrations are not exposed to chemical spray. The
inboard ends of penetrations 1-1 and 2-1 are within the instrument roam
and are not directly affected by chemical spray. The inboard ends of
penetrations 3-1 and 4-1 are inside accumulator roams 3 and 4,
respectively. Spray flood water from the upper compartment enters these
rooms via the air return fan openings at a flow rate of 185 gpm in
accumulator room 3 and 18.5 gpm in accumulator room 4. The subject
penetrations are not located directly below the fan openings and are
therefore not subject to direct spray water flow. These flow rates and
a resultant pH of 8.3 is determined insignificant for the subject
penetration materials. The Viton 0-rings on both sides of the inboard
header plate forming a double seal pressure boundary, are enclosed by
the steel bushings which are threaded into the stainless steel header
plate. The conductors are terminated in ceramic insulators and the
terminations are wrapped with ethylene propylene rubber tape. The
protection afforded by this configuration and by the ends of the
assemblies being enclosed in junction boxes demonstrates that the
subject penetrations are impervious to chemical spray.

LMl Radiation - From GERRAL.3-00l, the penetrations are exposed to a 40-year
total integrated guamm dose of 2.09+07 rads. From TI-RPS-48, sheet
7.21, they are exposed to an accident gamma dose of 1.01407 rads for a
total guamm dose of 3.01+07 rads. The accident beta dose is 4.71408
rads from TI-RPS-48. Of the penetration materials susceptible to
radiation degradation effects, which are integral to the pressure
boundary, the Viton 0-ring seals are encased in steel and protected on
the ends with 12 gauge (minimum) sheet steel boxes. The ceramic
insulators and terminations are inside the boxes also. The beta dose
reduction afforded by the 12 gauge boxes is 1.759--02 in accordance with
calculation GDINAL3--002. This yields a beta radiation dose to the
penetrations of 1.75F.-02 x 4.7M.8 - 8.23E+06 rads. The beta dose
reduction afforded by the boxes (42"H x 30"W x 24"D) as a finite volume
(4.96E+05 cm ) is 7.171r-04 in accordance with calculation GEINAL3-013.
This yields a beta radiation dose of 7.17E-04 x 4.7E+08 =3.37E + 05
rads. The total dose to the penetrations is then (3.01.07) + (8-23E+06)
+ (3.37E+05) - 3.86E+07 rads.

L(2) Relative Humidity - The relative humidity was not maintained at 100%
throughout the entire test conducted by Conax, but did occur at various
times. Because the test profile was a combination of both the LOCA. and
HELB conditions, saturated steam, obviously, could not be the test
medium throughout. However, portions of the test were performed under
saturated steam, whi-le the HELB conditions were simulated by low
humidity superheated stein.

PAGEA2
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BINDER NO. WBNEQPENT-001 PLANT WBN UNIT(S) 1 SHEET 21 OF 31
R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE i ___

PENETRTIONS - MVPWRCHECKED DATE f/Aef,& -__

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

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

Margin
Suggested Margins per IEEZ-323(74) Applied Yes/No/XA

in
are

Temperature: +15 degrees F +15OF Yes

Pressure: +10% but no more than 10 psig ý1 +10% Yes

Radiation: +10% of accident dose +10% Yes
See TAB C,

Time: +10% (or 1 hour + operating time Section A Yes
per NUREG-0588)

Voltage: +10% of rated value NA NA

Frequency: +5% of rated value NA NA

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

Vibration: +10% added to acceleration NA NA

JUSTIFICATION/COMNENTS: Penetrations perform no electrical

safety function and no electrical margins are required.

Sheet 3 of Material Azinf Calculation Report WAC-220 (see TAB C.

Section A) shows the test post-accident oDeratine time eauivalent

is considerably more than 102 over the Watts Bar recuired

flfl4rati1 t~imn
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BINDER NO. -WBNEQ-PENT-001 PLANT lIEN UNIT(S) 1 SHEET 22 OF 31

BINDER TITLE CONAX ELECTRICAL COPUE AT R~f56______

PENETRATIONS - XV POWER COMECKED ' DATE i~~

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference- IPS-752. Abstract and sec. 1.5 )

JUST IFICA TIN/ COM~NETS These penetrations have no electrical

function during an accident and are reguired only to- maintain

mechanical integzrity in order to maintain the containment pressure

boundary.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference IPS-752. sec 5,14.8.1 )

JUSTIFICATION/ COioNTS Data base was not nitrogen Dressurized during

test, mechanical integrity verified by post-DBE evaluation (leak

rate test). This method is considered acceptable because there is no

mechanism that could be postulated that would result in unacceptable

leakage during the test but would recover afterwards.

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference IPS-752. sec. 5.14.8.1 )

JUSTIFICATlDN/COMMENTS ___________________

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference IPS-752. secs. 5.14.lOQ_,l.B and
5.14.10.1.11 ).

JUSTIFICATION/COMME~TS_____________________

PAGE 63
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BINDER NO . WBNEQ-PENT-00l PLANT_______ UNIT(S) 1 SHEET 23 OF 31
R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED 4 L DATE______

PENETRATIONS - V POWER CHECKED _ ___DATE____ ___

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/Nk)? Yes (Reference IPS-585.1.
secs, 6,16.4. 6.16.4.1. 6.20.4. 6.20.4.1. and Appendices- D and E )

JUST IFICA T3DN /COMNENTS Anomalies and resolutions reviewed and
determined acceptable. Conax reported in the sections referenced
above that, during short-circuit testing, the penetration assembly
conductors that were shorted had lost sealant integrity at the
conduct or/bush ing nut interface upon return of the test unit to
Conax. Torque values on the bushing nuts had relaxed to
unacceptable values and allowed leakage. Conax retcrqued the
bushing nuts and leak rate tested the assembly. Acceptable leak
rate results were observed. Conax attributed this abnormality to
overtest conditions during short circuit and maximum duration
short circuit testing. Loads applied during these tests were 63
kA and 62 IfA (actual currents 60.3 kA and 59.8 WA respectively,
yielding 1rtvalues of 8.19E+09 amp -sec. and 8.01E+09 ap -sec.,
respectively. It should be pointed out that IEEE 317-1983 lists
preferred values of rated sIort-circuit current and rated short-
circuit thermal 2apacity rt) for 1000 14CM conductors of 50 kA
and 5.18E+09 amp -sec. Comparison of test values with these
preferred values does yield an apparent overtest condition which
could cause excessive leakage. Appendices D and E of IPS-585.1
documents subsequent testing on a Data Base Unit (PV-12)
containing identical possible leakage paths, leak mechanisms,
insulation systems, seals and materials as the original test
specimen. This Data Base Unit was not an aged/irradiated unit and
had not gone through a pre-test conditioning sequence. The
original failure was attributed to excessive mechanical stresses
causing a break in the metal-to-metal seal formed by the ceramic
bushing widlock ferrule assembly and the copper conductor. The
fact that the assembly passed the leak rate test after the nuts
were retarqued is evidence that the failure was not age related.
The age-sensitive materials, Viton and Kerite, were aged to an
equivalent 40-year service life and completed the short-circuit
testing without failure even at the elevated loads. The
subsequent test on the PV-12 unit was done for engineering
inform ation and assurance that the metal-to-metal conductor seal
would not be purged at realistic conditions. Pre-aging was not
required in order to provide that assurance since the subject seal
was not age sensitive. This testing was done at realistic short-
circuit conditions, and the Data Base Unit functioned as required
indicating no loss of mechanical integrity.

Appendix E of IPS-185.1 lists values of short circuit current and
thermal density (I t) for the 750 14CM conductors of the subject
Watts Bar penetrations as calculated from the test values taken
from the 1500 MCM conductors of the tested Data Base Unit. PAGE4 3 1
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BINDER NO. WBNEQ-PENT-OO1 PLANT WEE UNIT(S) SHEET 24 OF 31

BINDER TITLE CONAX ELECTRICAL CO PU E -4 Z DA ER~~__ _ _ _ _

.PENETRATIONS - MV POWER CHECKED DATE ___

N. -MAINTENANCE AND SURVEILLANCE

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

JUST IPICATION/COMNpgN1 See TAB G -014DS

PAGE /3-3L--
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IBINDER No.___________-M PLANT_______ UNIT(S) 1SHEET 25 OF 31
COA LETIA R -_ R

BINDER TITLE KETckL COMPUTED el•LDATE ?i __ __

PENETRATIDNS - XVPWRCHECKED DATE ______

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Rave 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 perf ormance 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 paraneters 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/Nlo/VA

NA
None taken

Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

NA

Yes

PAGE A6Ž
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BINDER NO. WBNEQ-PENT-O01 PLANT VA UNIT(S) 1 SHEET 26OF 2LI
R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE______
PENETRATIONS - NV POWER CEKDDT ______

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/pres'sure 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?

( 1)

(12)

(13)

(14)

(a) Was the spray testing done vhile 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
satisf ied?

Yesi go/W

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
WA

(See Sec.,
L( 2))

NA
(See Sec.

Yes

(See TAB C)

Yes

Yes

Yes

Yes

Yes
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BINDER NO. WBNEQ-PENT-OO1 PLANT_______ UNIT(S) 1 SHEET 27 OF 31

R -_ R
BINDER TITLE _______ELECTRICAL COMPUTED DATE_________L PERETRATIONS - MY POWER CHECKED DATE_______

0.SUMMOARY 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 perfor ance
perf ormane specifications and characteristics
(eog.a voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour +4 function time)
satisfied?

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

(b) If exception to the 1-hour minimum operating time
vas taken, vas 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
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BINDER NO.-WBNEQ-PENT-O.00 PLANT_______ UNIT(S) 1 SHEET 28 OF 31
1R - R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE______

PENETRATIONS - IV P'OWER CHECKED DATE_______

P. DISCUSSION (Continued)
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BINDER NO.___________-w PLANT_______ UNIT(S) IRHE R2 F3

BINDER TITLE CONAX ELECTRICAL COMPUTEDI 7 DATE .9~___ __

PENETRATIONS - NYPWRCHECKED DATE______

P. DISCUSSION (Continued)
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BINDER NO. WBE-EN-0 PLANT_______ UNIT(S) 1 SET30 OF31

BINDER TITLE CONX ELCRIA COMPUTED *47' DATE R _Rf

PEN ETRATIONS - MV POWER CHCEAAE_______

suPPLUIKIT 3
COMPONENT-UNIQUE CHECKLIST

ELECTRICAL PENE79ATEMS

Page 1 of 2

EQUIPMENT IDENTIFICATION

(1) Are the penetrations identified in the qualification progra identical
to the plant penetrations which require qualification
(yes/no/NA)? No

Acceptable
IPS-752
Report

Item Plant Report Yes/No/NA Section

MVP MVP Table 3
(a) Penetration type Modular Cannister 'Yes Table 4

Welded Welded Table 3
(b) Mounting Header Header YesTal4

Cc) External connections NA NA NA NA

Comnments: Penetration virina is non-safety related: therefore.

qualification of the electrical connections is not a concern.

.1

.1,

.2

(2) Does the qualification report identify the following performance
characteristics:

IPS-752
Acceptable Report

Performance Characteristics (Yes/No/NA). Section
4.5.2.3

(a) Temperature rating Yes i)i

(b) Voltage rating Yes-5..

(c) Continuous current rating Yes5.3

(d) Short-time overload 5.10.2&
current rating & duration Yes 5,10,501)

(e) Rated short circuit 5.11.2&

current & duration Yes 5,15A4

(f) Pressure rating Yes 5.2

PAGE6-3f
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BINDER NO. WBNEQ-PENT-001 PLANT_______ UNIT(S) 1 SHEET 3 1 0OF 31

BINDER TITLE UETCALCOMPUTEDQj DATE 22i6_______

PENETRATIONS - MY POWER CHECKED DATE_______

EQUIpMENT IDENTIFICATION (Continued)

Performance Charac terst ice

(g) Maximm gas leakage rate

Comments:

Acceptable

(Yes/N/NA

Yes

Page 2 of 2

IPS-752
Report
Section

5.1.2,1

(3) Does the qualification program address the f ollowing tests:

Item

(a) Continuous current rating

(b) Short-time overload

current rating and duration,

(c) Short circuit current rating
and duration

(d) Rated maximum duration of
rated short circuit current

(e) Pneumatic pressure rating

Mf Maxim= gas leakage rate

(g) Conductor continuity

(h) Dielectric strength

Wi Impulse

( j) Insulation resistance

W Fk lame

Comments: -*The insulated conductors i.n

Acceptable
Yes/No/XA

Yes

Yes

-Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

IPS-7 52
Report
Sectio

5,10.2. 5.10.5(1)

5.11.2. 5.15.4

5-.11.2. 5.15.4

591.2.1. 5,14,.81

5.4.2. 5,14.8.3

5.5.2. 5,14.8.4

the subiect Dnentrationsarev
completely enclosed by the Penetration assnablv vhe~n
installed, and are not subject to fl~~

pAGF:03
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TAB A - EQUIPMENT IOEN71FICA71ON MATRIX
BINDER NO. WNBEG-PENT-002
KMMUFACIIIREhi COMAX CORPORATION
PAGEt I OF 6

EaIs go. UNIT DEVICE ID Mo.

UNB-I -PENT-293-0005 I-PENI-293-0005

WON-1-PENT-293-0006 -A I-PENT-293-0006 -A

DESCRIPTION

PRIMARY CONTAINMENIT
ELEC PENETRATION

MODEI, COLUMIN Alt ELEV# AMIRAB

7429-10001-03

PRIMARY CONTAINMENT , 7429-10001-02
ELEC PENETRATION

256-50 779 b' 57' 6 76K61-87004

015 738 6' 57' 6' 76K61-87004

CONTRACT EVENT CAT OWfR TIME SAFETY FUNICTION

1000/1001)

1000/100D

IMO/Iho

MAINTAIN PRESSURE BOUNDARY ICAT B)
MOD ELECTIRCAL INTEGRITY ICAY A)

A/B I000/1000 MAINTAIN PRESSURE BOUNDARY ICAT B)
AlB 1000/1001) AND ELECTRICAL INTEGRITY (CAT A)
A/B 1000/I000
A/B lAO/IMtl
A/B IMO/Imo

WON-1-PENT-293-0007

NBN-1-PENT-293-0006

NON-1-PENT-293-0009

-B I-PENT-293-0007 -B PRIMARY CONTAINMENT
ELEC PENETRATION

-A I-PENT-293-000W -A PRIMARY CONTAINMENT
ELEC PENETRATION

-B I-PENT-293-0009 -B PRIMARY CONTAINMENT
ELEC PENETRATION

7429-10001-02

7429-10001-02

7429-10001-02

165 739' 6 57' 6' 7&6K6-6706

1"9 72B' fi 57* 6 7M6K6-97064

333 738' V 57' 6' 7601-87044

A/B 1000/100D
A/B 100011000
A/B 1000/1001)
A/B IMO/IMO
A/Bl INOlIND

1000/1000
1000/1001)
I000/1000
IMO/IMO
IMO/IMO

1000/ 1000)
1000/1000
IO0B/1001
IMOI lAD
IMO/IINI

MAINTAIN PRESSURE BOUNDARY ICAT B)
AND ELECTRICAL INTEGRITY ICAT A)

MAINTAIN PRESSURE BOUNDARY ICAT B)
AND ELECTRICAL INTEGRITY ICAT A)

MAINTAIN PRESSURE BOUNDARY ICAT B)
AND ELECTRICAL INTEGRITY (CAT A)

#SEE DRAWING 45*060-3 IN TAB E.

'S

.5PREPARER/ DATE - - --- --- ---

CHECKERIBATE -? -- ---- ---- ---
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TAB A - EQUIPMENT IDENTIFICATION MATIM

UNIT DEVICE ID NO. DESCRIPTION MODEL

---- ----LOCATION ------------
COLUMN Aif ELEV# RM/RAD CONTRACT EVENT CAT OPER TIME

BINDER INO. BMBAE-PENT-002
MANUFACTURERS CoMal CORPORATION
PAGE: 2 OF

SAFETY FUNCTION

NDN-1-PENT-293-0010

WON-I-PENT-293-00II

WBN-1-PENT-293-0012

WON-I-PENT-293-0013

I-PENT-293-0O00

i-PENT-293-OOI I

I-PEMT-293-0012

I-PENT-293-0013

PRIMARY CONTAINMME NT 7429-10002-05
ELEC PENETRATION

PRIMARY CONTAINMENT
ELEC PENETRATION

PRIMARY CONTAINMENT
ELEC PENETRATION

PRIMARY CONTAINMENT
ELEC PENETRATION

7429-10001-01

7429-10001-06

7429-10001-06

290 735' V57' 6 76K61-B7064

248-30 779' 6 57' 6' 7WKI-67064

243-30 739' V 57' 64 76K61-67064

240 .739' 6' 57' V' 76K61-07064

LOCA
Ms/C
Fi/C
RH/C
CY/C

LDCA
MSIC
FM/C
RH/C
WCR

LOCA
Ms/c
FN/C
RH/C
CV/C

10CA
Ms/c
FM/C
RH/C
WE/

A/B 1000/1000) MAINTAIN PRESSURE BOUNDARY ICAT B)
A/B 1000/1000 AND WELCTRICAL INTEGRITY ICAI A)
'A/B 1000/100D
A/B iNO/IMO
A/B IMO/IMO

A/B I000/1008 MAINTAIN PRESSURE BOUNARY (CAT RI
A/B 1000/1000 AND ELECTRICAL INTEGRITY (CAT A)

A/B IMO/IMO
A/B IMO/IMO

A/B IOO0/1000 MAINTAIN PRESSURE BOUNDARY (CAT B)

A/B I000/1000 AND ELECTRICAL INTEGRITY (CAT A)

A/B 1000/1000 MAINTAIN PRESSURE BOUNDARY (CAT B)
A/B 1000/1000 AND ELECTRICAL INTEGRITY (CAT A)
A/B 1000/1000
AID IMO/IMO
A/B IMOiIND

VBN-I-PENT-293-0014 -A I-PENT-293-0014 -A PRIMARY CONTAINMENT
ELEC PENETRATION

7429-10002-04 097 738' k' 57' 6' 7bK61-17064 I000/I000

IRO/IMO
IHal IMO

MAINTAIN PRESSURE BOUJNDARY (CAT 0) '
AND ELECTRICAL INTE6RIIY (CAT A)

*SEE DRAMINS1 45NB60-3 IN TAB E.

PREPARER/DATE e A
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TAB A - EQUIPMENT IDENTIFICATION MATRIX BINDER NO. WRNEB-PENT-002
MANUACTURERi CONAl CORPORATION
PAGEi 3 OF 6

. ERIS NO. IUNITDEVICE 10 NO. DESCRIPTION MODEL COLUMN AZ* ELEV# RM/RAD CONTRACT EVENTCAT OPER TIME SAFETY FUNWCTION

WBN-I-PENT-293-0015 -A I-PENT-293-01I5

4101-1-PENT-293-0016 -8 I-PENT-293-0016

WBN-1-PENT-293-0017 -9 I-PENT-293-0017

NBN0-1-PENT-293-0021 -A I-PENT-2q3-002I -A

NON1-1-PENT-293-0024 I-PENT-293-0024

-A PRIMARY CONTAINMENT 7429-10002-03
ELEC PENETRATION

-B PRIMARY CONTAINMENT
ELEC PENETRATION

-8 PRIMARY CONTAINMENT
ELEC PENETRATION

PRIMARY CONTAINMENT
ELEC PENETRATION

PRIMARY CONTAINMENT
ELEC PENETRATION

7429-100012-03

7429-10002-04

101 7306 6' 57' 6' 76K61-87064 LOCA
MSIC
FW/C
RH/C
CV/C

114 738' 6* 57' 6' 76K61-87064 LOCA
Msic
FM/C
RH/C
CV/C

119-30 739' 6' 57' 6- 7601I-91064

236-30 720' 57' 6' 76061-670647429-10002-02

7429-10002-0j 238-45 730' 57' 6' 76461-67064

I000/1000
1000/1001)
1000/1000
INN/ING
IMO/Ing

MAINTAIN PRESSURE BOUNDARY ICAT B)
AND ELECTRICAL INTEGRITY (CAT A)

1000/I000 MAINTAIN PRESSURE BOUNDARY (CAT B)
1000/1001) AND ELECTRICAL INTEGRITY (CAT A)

1000/ 1000
IMO/ (MO
(mO) Ina

1000/1001)
1000/1000
1000/1000)
INO/ (li
IMO/IMO

MAINTAIN PRESSURE BOUNDARY (CAT B)
AND ELECTRICAL INTEGRITY tCAT Ai

A/B 1000/1001) MAINTAIN PRESSURE BOUNDARY (CAT B)
A/B 1000/1001) AND ELECTRICAL INTEGRITY (CAT A)
AIB 1000/1001)
A/B IMO/IMO
AIB (MOIuND

A/B 100D/1001) MAINTAIN PRESSURE BOUINDARY (CAT B)
A/B 1000/1001) AND ELECTRICAL INTEGRITY (CAT A)
A/B 1000/100D
A/B (MOhND
A/B IMO/INO

oSEE DRAUINI 43N860-3 IN TAB E. R- - B R ---
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TAB A - EQUIPMENT IDENTIFICATION MIATRIX BINDER NO. WBNEO-PENI-002
MANIWACTU]RER: COMAI CORPORATION
PAGEt 4 OF 6

UNIT DEVICE ID NO. DESCRIPTION

I-PENT-293-0026 PRI MARYV CONTAINMENT
ELEC PENETRATION

WBN-I-PENT-293-0027 -A I-PEN7-293-0027 -A PRIMARY CONTAINMENT
ELEC PENETRATION

MODEL

7429-10002-06

7421-10002-05

COLUMN Al. ELEVO RM/RAD CONTRACT

248-30 771' 6' 57' 6 76K61-67064

019 728' 64 57' 4' 76041-870U4

EVENT CAT OPER TIME - SAFETY FUNICTION

LOCA A/B 1000/1000 MAINTAIN PRESSURE BOUNDARY (CAT B)

MS/C A/B 1000/1000- AND ELECTRICAL INTEBRITY (CAT A)
FM/C A/B 1000/1001)
RN/C A/B IMC/INC
CV/C AiB IHO/IMO

LOCA A/B I000/1000 MAINTAIN PRESSURE BOUNDARY (CNT B)
MS/C A/B IOOD/1000 AND ELECTRICAL INTEGRITY (CAT A)

FM/C AIB 1000/1001)
RN/C A/B INC/INC
CV/C AlB INC/INC

NBM-I4EMT-293-0032

MON-1-PENT-293-0035

I -PENT -293-0032

I-PENT-293-0035

PRIMARY CONTAINMENT
ELEC PENETRATION

PRIMARY CONTAINMENT
ELEC PENETRATION

7429-10002-02 029 714' 6' 57' 6' 7601-B17064

161 726' 6' 57' 4. 7bK61-970647429-10002-02

10001100D
1000/ 1000
1000/1000
IMO/IRO
1MG/INC

MAINTAIN PRESSURE BOUNDARY (CAT RI
AND ELECTRICAL INTE6RITY (CAT A)

I000/1000 MAINTAIN PRESSUJRE BOUNDARY (CAT B)
I000/1000 AND ELECTRICAL INIE6RITY (CAT A)
1000/ 10 0
IN(/lIND
(N"t INC

NBN-I -PENT-293-0036 -B I-PENT-293-0036 -B PRIMARY CONTAINMENT 7429-10002-05
ELEC PENETRATION

150 739' 4* 57' 6' 76K61I-87064 LOCA
MB/C

FM/C
RHIC

A/B [000/1000
A/B 10O00/100

A/B MOINCIM

MAINTAIN PRESSURAE BOUNDARY (CAT 90
MOD ELECTRICAL INIESAITY (CAT Al

*SEE DRAWING 45W040-3 IN TAB E.

PREPARER/DATE Ir

CHECKER/DATE

R .. ... R . .... A . ...

----@----1---

EATS No.

MON-I-PENT-293-0026



TAB A - ERUIPMENT IDENTIFICATION MATRIX

EQIS No. UNIT DEVICE ID NO. DESCRIP71ON

VBN-l-PENT-293-0041

NON- I-PENT -293-0044

VON- I -PENT- 293-0046

NBN-I -PENT-293-0047

NBA-1I-PENT-293-0048

I-PENT-293-0041

-A I-PENT-293-0044

I-PENT-293-0046

I-PENT-293-0047

I -PENT-293-0048

PRIMARY CONTAINMNEIT
ELEC PENETRATION

-A PRIMARY CONTAINMENT
ELEC PENETRATION

MOIDEL

7429-10002-01

7429-10002-05

PRIMARY CONTAINMENT 7429-10002-05
ELEC PENETRATION

PRIMARY CONTAINMENT
ELEC PENETRATION

PRIMARY CONTAINMENT
ELEC PENETRATION

7429-10002-02

1429-10002-05

----- OC T I Oil--------
COILUMNI Alt ELEVI RN/BAD CONTRACT EVENT CAT OPER TIME

211 737' b' 57' 6* 76K61-07064

209 734' 6* 57' 4'. 76K61-8704 LDEA

FW/C
RN/C
WCY

163 734' 6' 57' 6' 76)(61-87064 L0CR

343 734' 6* 57' 4' 76K61-97064

331 734' 6' 57' 6* 76K61I-87064

1000/1001)
I DOW/I0No
100011000
IMO/ (mo
IMO/IMO

1000/1001)
I000/1000
1000/1000
IND/ (MO
[M10/ (M

1000/1000
1000/1000
I DOD/ I1000
110INDIIN
(110/ (N

1000/1001)
1000/100D
1001/1000
IM110 (O
(MO/ 111

100011000
(000/1000
1000/1000
(AMl I O
"'0/INO

BINDER NO. NBNEQ-PENT-002
mANWACTURERi CONAI CORPORATION
PAGE: 5 OF 6

SAFETY FUNCTION

MAINTAIN PRESSURE BOUNDARY (CAT B)
AN ELECTRICAL. INTEGRITY ICAT A)

MAINTAIN PRESSURE BOUNDARY (CAT 0)
AND ELECTRICAL. INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY (CAT 0)

AND ELECTRICAL INTEGRITY ICAT A)

MAINTAIN PRESSURE BOUNDARY (CAT 1i
AND ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY (CAT N)ý
AND ELECTRICAL INTE64ITY (CAY A)

R -- -- B - - - R- - -
# SEE DRAWING 45NO60-3 IN TAB E.

PREPARER/DATE LE Z_

CHECKER/DATEf



(Th,

TAB A - EQUIPMENT IDENTIFICATION( MATRIX

EGIS NO.

NBN-(-PENT-293-0051

UNIT DEVICE ID NO.

I-PENT-293-0051

NBN-(-PENT-293-0052 -3 I-PEWT-293-0052

WON-1-PENT-293-0053 (-PENT-293-0053

DESCRIPT ION MODEL
.- - - - - - - - -- - - - - - - -

PRIMARY CONTAINMENT
ELEC PENETRATION

-R PRIMARY CONTAINMENT
ELEC PENETRATION

PRIMARY CONTAINMENT
ELEC PENETRATION

7429-10001-04

7429-10001-05

742q-10001-05

------------ LOCATION--- -
COLUMN Alt ELEV# WMRAD CONTRACT EVENT CAT OVER TIN(E

056-30 733' 9' 57' k' 76K61-81064

345 138' 6' 51' 6' 76K61-87064

1000/1001)

I100D/ 1000

(00/ (MO

(MOO/IROO

1000/1001)

(maj I NO

(110/1001

I000/ 1001)

(MO/lAO

243-30 120' 57' 6* 76K61-67064

BINDER NO. MONED-PENT-002
MANUJFACTURER: CONAX CORPORATION
PA6EE 6 OF 6

SAFETY FUNCTION

MAINTAIN PRESSUJRE BOUNDARY ICAT B)
AND ELECTRICAL INTEGRITY (CAT Al

MAINTAIN PRESSURE BOUNDARYI(CAT 1)
AND ELECTRICAL INIESRITY (CAT A)

MAINTAIN PRESSURE BOUNDARY (CAT Bi
AND ELECTRICAL INTE6RITY (CAT A)

# SEE DRANIN6 45WO60-3 IN TAB E.
PREPARER/BATE

CHCKR/AT

R B--- A - - - R- - - 0
0"

I



BINDER NO. WNEQ-PENT-002 PLANT WEN UNIT(S) 1SHEET 1 OF 29
R -_ R

BINDER TITLE CUOlAX ELECTRICAL
PENETRATION, LV POWER

* & CONTROL

CO0M P UT ED D DA T E 7z'z __

CHECKED DATE //4 _ _ _ _

A. DOCUMENTATION

Equipment Description Electrical'Penetration. Low Voltage Pwr & Control

Vendor/Manufacturer Conax Corporation

Equipment Model No.(s) 7429-10001 and 7429-10002

QUALIFICATION REPORTS

(1) Title/Number/Revision "Design Qualification Report RIMS
for Electrical Penetration Assemblies for Watts Bar
Nuclear Plant Units l&2"/IPS-752/Rev. A.

(2) Title/Number/Revision "Design Qualification Mtl
Test Report for Materials Used in Conax Electrical
Penetration Assemblies and Electric Conductor
Seal Assemblies"/IPS-325/Rev. D.

(3) Title/Number/Revision "Design Qualification Test
Report of a Low Volt. Pwr & Control Service
Classification (BF-LVP/C) Electrical Penetration
Assembly"IIPS-585.3/Rev. A.

(4) Title/Number/Revision "Design Quailification Rpt
For a 42 Conductor #18 AWG Conax Low Volt. Service

with the Requirements of IEEE Standard 317-1976&

EEB 820115 315

DATE December 09, 1981

RIMS EEB 811110 300

DATE May 14. 1981

RIMS EEB 811110 304

DATE February 11, 1981

RIMS B26 860801 048

DATE June 23, 1983

NRC Regulatory Guide 1.63, 7/78"/`IPS-353.10/`Rev. B.

OTHER (ANALYSIS, VENDOR DATA, ETC.)

Design Qualification-Material Test Report for Materials Used in Conax Electrical
Penetration Assemblies and.Electric Conductor Seal Assemblies. IPS-325, Rev. E.
45N860-3. R7 -Conduit and Grounding. Floor El 702.78. Details - Sheet 1
45W860-10. R8 -Conduit and Grounding, Electrical Penetration Details
7429-10001. Sheet 1, Rev. D - LVP Elec. tric Penetrations for Watts Bar Units 1 & 2
7429-10001. Sheet 2, Rev. D - LVP Electric Penetrations for Watts Bar Units 1 & 2
7429-10002, Sheet 1, Rev. D -LVP Electric Penetrations for Watts Bar Units 1 & 2
7429-10002. Sheet 2, Rev. D -LVP Electric Penetrations for Watts Bar Units 1 & 2
7429-24001, Sheet 1. - Enclosure Sub-Assy
7429-24002, Sheet 1. Rev. A -_Enclosure Sub-Assy

PAGP

EQP1 89.24

Classification Feedthrough Assembly Consistent

I VA 19537 (OE-3-86)



BINDER NO. WBINEQ-PENT-002 PLANT WBN UNIT(S) 1SHEET IA OF 29
R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE____ ___

PENETRATION, LV POWER
&CONTROL CHECKED A ~ IDATE~

PL7429-10001-01. Sheet 1. Rev C -Parts List

PL7429-10001-01. Sheet 2. Rev C -Parts List

PL7429-10001-01. Sheet 3. Rev C -Parts List

PL7429-10001-02. Sheet 1. Rev C -Parts List

PL7429-10001-02, Sheet 2. Rev C -Parts List

PL7429-10001-O2. Sheet 3. Rev C -Parts List

PL7429-10001-03. Sheet 1. Rev C -Parts List

PL7429-10001-03. Sheet 2. Rev C -Parts List

PL7429-10001-03. Sheet 3. Rev C -Parts List

PL7429-10001-04. Sheet 1. Rev C -Parts List

PL7429-10001-04. Sheet 2. Rev C -Parts List

PL7429-10001-04, Sheet 3. Rev C - Parts List

PL7429-10001-05. Sheet 1. Rev C - Parts List

PL7429-10001-05. Sheet 2. Rev-C -Parts List

PL7429-10001-05. Sheet 3. Rev C -Parts List

PL7429-10001-06. Sheet 1. Rev C - Parts List

PL7429-10001-06. Sheet 2. Rev C - Parts List

PL7429-10001-06, Sheet 3. Rev C - Parts-List

PAGE.6 -:-

TVA 19537 (OE-3-86) 
EQP189.24
EQP189.24TVA 19537 (CIE-3-86)



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

BINDER TITLE CONAX ELECTRICAL COMPUTED JQV DATE 7___ R___ R__

PENETRATION, LV POWER
& CONTROL 

-CHECKED AA DATE 74f

PL7429-10002-01. Sheet 1. Rev D - Parts List

PL7429-10002-0l. Sheet 2. Rev D - Parts List

PL7429-10002-01. Sheet 3. Rev D - Parts List

PL7429-10002-02, Sheet 1. Rev D - Parts List

PL7429-10002-02. Sheet 2. Rev D - Parts List

PL7429-10002-02. Sheet 3. Rev D - Parts List

PL7429-10002-03. Sheet 1. Rev D - Parts List

PL7429-10002-03. Sheet 2. Rev D - Parts List

PL7429-10002-03. Sheet 3. Rev D - Parts List

PL7429-10002-04. Sheet 1. Rev D - Parts List

PL7429-10002-04, Sheet 2. Rev D - Parts List

PL7429-10002-04. Sheet 3. Rev D - Parts List

PL7429-10002-05. Sheet 1. Rev D - Parts List

PL7429-10002-05. Sheet 2. Rev D - Parts List

PL7429-10002-05. Sheet 3. Rev D -Parts L-*ist

PL7429-10002-06. Sheet 1. Rev D -Part s List

PL7429-10002-06. Sheet 2. Rev D-- Parts List

PL7429-10002-06, Sheet 3. Rev D - Parts-List

PAGE R -3-

\TVA 19537 (OE-3-86) EQP189.24
VA 19537 (OE-3-86) EQP189.24



BINDER NO.~PNTO PLANT ENUNIT(S) 1 HE i F2
R ___Rt _

BINDER TITLE CONAX ELECTRICAL COMPUTED 01Wf DATE
PENETRATION, LV POWERI!
& CONTROL CHECKED DATE____ ___

WBNNAL3-004 - Accident Dose Inside Reactor Building (B45 860205 235)

TI-RPS-48 (R12) - Integrated Accident Dose Inside Primary Containment

(B45 851105 235)

GENNAL3-OO1 - Normal Radiation Dose (B45 851117 235)

GENNAI4-001 - SON and WEN Annulus Temperature Analysis (B45 860317 237)

Maximum containment Water Level (NEB 840120 220)

GENNAL3-002 - Reduction of Beta Dose by Sheet Steel (B45 860423 235)

EQP-02 - Average Temperature for Rooms Inside Lower Containment (B71 860402 200)

GENNAL3-013 -Beta Dose Reduction from Finite Volume (B45 860624 235)

47E235-41 RO -Environmental Data, Upper Compartment

47E235-42 Rl Environmental Data, Lower Compartment

47E235-44 RO -Environmental Data, Annulus Area

47E235-45 RO -Environmental Data Instrument Room

WBNEQ-GEN-001 -Environmental Qualification Generic Binder

WBNEQ-SPLC-001 -Environmental Qualification Binder for Raychem Heat Shrink

Splices

PAGE9.S

TVA 19537 (OE-3-86) 
EQP 189 * 24
EQP189.24TVA 19537 (OE-3-86)



BINDER NO.WBNEO-PENT-002 PLANT WBN -UNIT(S) 1 SHEET IlL- OF 99
i R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE____ ___

PENETRATION, LV POWER ,I l,
& CONTROL -CHECKED ~~2fK.DATE________

IPS-752 is the document submitted by Conax.Corporation as the key

qualification report for the Watts Bar Penetrations. It is a

very comprehensive summary report and documents qualification by

analysis and omparisonosimilar modular-type low voltage power and

control Penetration assemblies of a universal design previouslv

qualified by type tests conducted in accordance with IEEE 317-1976 at-

levels esual to or more ~euere f-hAn TVA a-if~A ~ 4,..

Watts Bar. Most references in this binder are to IPS-752.

IPS-325 documents qualification of Conax Electric Penetration

Assemblies from the standpoint of material tests, as a minimum

satisfying requirements of Section 6.3 of IEEE 317-1976. Appendix A

of-IPS-325 includes Conax's thermal evaluation program. IPS-325 is

referenced in this binder for identification of materials suscentible

to aging degradation and to support Arrhenius Aging Calculations.

IPS-585.3 documents tests on the low voltage power and control

peetation assembly referred to as-t'O'st data base one in IPS-75~2

is-a more detailed test report thanicPS-752 that includes raw data andi

therefore it is referenced in a few places in this binder.

IPS-353.1O documents qualification-tests of a low voltage penetration

module consi-stent with-the requ irements of IEEE 317-1976. For this

binder it provides environmental qualification documentation for

chemical spray, support ing IPS-752 in the same way that IPS-325 and

ITPR5A5-1~' tin- PA QFR P
I VA I19D37 (0E-3-86) EQP189 .24



BINDER NO.WNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 2 O F :2ý 9
R _ _Rt _

BINDER TITLE CONAX ELECTRICAL COMPUTED LOýX- DATE ___ __

PENETRATION, LV POWER
& CONTROL CHECKED SA- DATE9-~23 - ____

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 _____________

(See Sheet 2A).

.COMMENTS/ RECOMMENDATIONS These modular-type electrical penetrations( are used to convey both safety-related and non-safety related low

voltage power and control circuits (480V nominal or less) into

Primary containment. These penetrations are qualified to maintain

pressure integrity and electrical integrity within prescribed limits

before. during, and after a LOCA. steam line. CVCS, BIIR. or FW

break occurring any time within the 40-year plant desigzn life.

contingent on satisfactory resolution of open items and qualifica-

tion deficiencies noted above.

TVA 19537 (OE-3-86) 
EQ P189 * 24
EQP189.24TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 2A OF 29
D 0

BINDER TITLE CONAX ELECTRICAL
PENETRATION, LV POWER
& CONTROL

COMPUTED 020-P DATE_________

CHECKED ______ DATE __ _ __2-1-97C_

4ji W &1K-

1. Field verification must be corrected and completed and NCRs W-353-P and
6224 must be resolved.

2. Penetration protection analyses covered by scope of work documents
WEN SWD86019 and WBN SWD86025 must be completed.

3. Adequate electrical protection must be provided for penetration
circuits covered by SCR WBNEEB8616, NCR WBNEEB85O7, SCR WBNEEB8630,
and NCR WBNEEB81l1.

4. Determine maximum nominal system voltage. See QIR WBNEQP861O2.

I VM I~JI ~Ut-J-~bJ ~QP18~h24
I VA 195 37 (OE-3-86) EQP189.24



BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 3 OF 2ý9

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE :3R___
PENETRATION, LV POWER 111
& CONTROL CHECKED D DA T E~

C. QUALIFICATION CRITERIA

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

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

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

JUSTIFICATION/COMMENTS Contract Date: 11/14/75. Although procured.

delivered, and installed prior to 2/22/83. these electrical penetra-

rions meet NUREG-0588 Cate~orv I reauirem~nt~

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 317-1976 - Standard for Electrical Penetration Assemblies in

Containment Structures for Nuclear Power Generating Stations.

ASME Boiler and Pressure Vessel Code Section III. Subsection NE. for

Class MC Components, 1974 Edition & Addenda Through Winter 1974.

IEEE 344-1975 - Recommended Practices for Seismic Qualification of

Class 1E Equipment for Nuclear Power Generating Stations.

U. S. Nuclear Regulatory Commission Regulatory Guide 1.63, Revision

2. July 1978 - Electric Penetration Assemblies in Containment

Structures for Light-Water-Cooled N uclear Power Plants.

PAGE 9-1?

TVA 9537(OE--86)EQP19.I
TVA 19537 (CIE-3-86) EQP189.24



BINDER NQYWBNQ-PENTOO02 PLANT WBN UNIT(S) 1 SHEET 4 OF 29
R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED MQ~ DATE ___ ______PENETRATION, LV POWER ~I
& CONTROL CHECKED A*K DATE{Z1L

D. QUALIFICATION METHODOLOGY (Check only one block)

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

X Test of Similar Items with Supporting Analysis

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

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

JUSTIFICATION/COMMENTS Conax Qualification Report IPS-752. Section

1.2. See binder TAB D. Section D-1 for copy of IPS-752.

IPS-752. Section 4.3 states "The design and construction of the sub-

ject penetrations of Para. 3.1 contains-the identical leakage paths.

leak mechanisms, feedthrough concepts, seals, insulation systems,

and materials-as test data bases one, two, three, and four and no

differences exist between the test data bases and the Watts Bar

design which would affect qualification."

PAGE.0I..

IVA 19537 (OE-3-86) EQP189.24
TVA 19537 (CIE-3-86) EQP189.24



BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 5 OF 2 9

7Z R -_ R
BINDER TITLE CONAX ELECTRICAL COMPUTED DATE ____ ___

PENETRATION, LV POWER tIi
& CONTROL CHECKED DATE____ ___

E. EQUIPMENT DESCRIPTION

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

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

Plant Device

Elec. Pen.
LVP & C

C onax
Corporat ion

See TAB A

Document

Same

Same

7508-10003

Reference

IPS-752,
Sect. 4.1

IPS-752,
Sect. 4.1

IPS-585 .3,
Sect. 4.2

(4) Serial Number(s) See TAB F
IPS-585 .3
Appx. ANA

(5) Identify Component- See TAB B. Supplement 3.
Unique checksheet
attached:______________________

JUSTIFICATION/COMMENTS Conax Summary'Qualification Report IPS-752

documented qualification by analysis and comparison to similar

modular-type low voltage power and control Penetration assemblies

previously gualified by type tests conducted at levels equal to or

more severe than TVA specified requirements for Watts Bar. Test data4

base one is the applicable test specimen for low volta2e cower and

PAGE09/!
TVA 19537 (OE-3-86) 

EQPl89.24

base one is the aDDlicable test sDecimen for low voltaee Dower and

EQP189.24TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1_____ SHEET 5A OF 29

R -_ R
BINDER TITLE CONAX ELECTRICAL COMPUTED &OS DATE ___ ______PENETRATION, LV POWER

& CONTROL CHECKED DATE ___ ______

JUST IFICATION/COMNENTS (Continued)

control classification penetrations See IPS-752, Table 4.1. for a

detailed description of the tested penetration (test data base one).

IPS-585.3 is-the type test report for test data base one described

in IPS-752. IPS-585.3 is much more detailed and therefore it is

referenced at some points in this binder. Some Watts--Bar penetrations

include spliced-on outboard pigtail extensions for size 8 AWO and larger

which were not Dart of test data base one. However th~ ~nnii1ii~

does not experience any steam accident environment. The splice

insulations are Raychem WCSF-N as shown in instruction manual IPS-214

(binder TAB H. Section H-1) and are qualified in accordance with

binder WBNEQ-SPLC-001. See Sheets 5B and 5C for correlation of

plant devices EQIS No. 's. ModelNo. 's. Serial No. 's,--and Types.

All WEN Primary Containment Electrical Penetrations are tabulated on

TVA Drawing 45N860-3 in binder TAB E, Section E-2. Penetrations

covered in this binder are low voltage Dower and control tvnes and

---------------.. r. ~ *tt'L~ V~JSLaXV ,CVCO .J * .Jfl~

3B, 4. 4A. and 4B.

(Penetrations for node voltage level 5 are covered in binder WBNEO-

PENT-001 and those for node voltage levels 1. 2. 2A. 2B. 2D. 2E.

2F, and 2G are covered in binder WBNEQ-PENT-003).

PAGE ý3 -/

TVA 19537 (OE-3-86) EQ P189 * 24
TVA 19537 (CE-3-86) FQP!89.24

Penetrations



BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 5B OF 29
R -_ R _

BINDER TITLE CONAX ELECTRICAL COMPUTED _____ DATE__________
PENETRATION, LV -POWER I

&CONTROL CHECKED A kC DAE~76

EQIS NO.

WBN-1 -PENT-293 -0005

WBN-1 -PENT-293 -0006

WBN-l-PENT-293 -0007

WBN-l -PENT-293 -0008

WBN-l -PENT-293 -0009

WBN-1 -PENT-293 -0010

WBN-1 -PENT-293 -0011

WBN-l -PENT-293 -0012

WBN-l -PENT-293 -0013

WBN-1 -PENT-293 -0014

WBN-1-PENT-293-0015

WBN-1-PENT-293-0016

WBN-1 -PENT-293 -0017

WBN-1 -PENT-293 -0021

MODEL NO.

7429-10001-o3

7429-10001-02

742 9-10001-02

742 9-10001-02

7429-10001-02

742 9-10002-05

742 9-10001-01

7429-10001-06

742 9-10001 -06

7429-10002-o4

7429-10002-03

7429-10002'-03

742 9-10002-04

-7429-10002-02

SERIAL NO.

384

374

375

376

383

357

373

381

382

363

370

371

364

365

TYPE

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Control

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L. V. Power

PAGE -/

TVA 953 (OE3-8) EQ1 8 .2

I
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) ISHEET 5C OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED ____DATE 7__ R__ R__
PENETRATION, LV POWER
& CONTROL CHECKED DATE_______

EQIS NO.

WBN-1 -PENT-293 -0024

WEN-1 -PENT-293 -00 26

WBN-1 -PENT-293-0027

WBN-1 -PENT-293 -0032

WBN-1 -PENT-293-0035

WBN-1 -PENT-293-0036

WBN-1 -PENT-293-0041

WBN-1 -PENT-293 -0044

WBN-1 -PENT-293-0046

WBN-1 -PENT-293 -0047

WBN-1 -PENT-293-0048

WBN-1 -PENT-293 -0051

WBN-1 -PENT-293 -0052

WBN-1 -PENT-293 -0053

MODEL NO.

742 9-10002-02

742 9-10002-06

742 9-10 002-05

742 9-10002-02

742 9-10002-02

742 9-10 002-05

742 9-10 002-01

742 9-10002-05

742 9-10002-05

742 9-10 002-02

742 9-10002-05

742 9-10001-04

7429-10001 -05

742 9-10001 -05

SERIAL NO.

366

355

358

367

368

359

356

360

361

369

362

372

379

380

TYPE

L.V. Power

L.V. Power

L.V. Control

L.V. Power

L.V. Power

L.V. Control

L. V. Power

L.V. Control

L.V. Control

L. V. Power

L.V. Control

L.V. Control

L.V. Control

L.V. Control

PAGPI-3I
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 -SHEET 6 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED _____ DATE__________
PENETRATION, LV POWER
& CONTROL -CHECKED 10 , DATE____ ___

F. INSTALLATION INTERFACES

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

Interface

Mounting Bolts

External
Process
Connect ions

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interface

NA

NA-See Note 1 below

NA

NA

NA-See Note 2 below

NA

Plant
Requirement?

(Yes/No)

NA

NA

NA

NA

NA

NA

Yes

NA

Reference
Test Report

NA

NA

NA

NA

NA

NA

IPS-752,
Table 4.1

NA

JUSTIFICATION/COMMENTS Note 1: In-line splice insulations for connec-

tion of field cable to penetration conductor Pigtails were provided by

TVA and are not part of the penetration assembly qualification. See

binder WBNEQ-SPLC-001 for splice qualification.

Note 2: Header plate, feedthrough tube material, feedthrough seal,

conductor sealants. conductor insulation, copper conductors, installation

weld. There are no required external process requirements, no conduit

seals (penetrations are seals), and orientation is not a consideration

for penetrations.

PAGESTIL
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BINDER NO. WBN4EQ-PENT-002 PLANT WBN UNIT(S) ______SHEET 7 OF 29

1 R -__ R_
BINDER TITLE CUDJPL ELELURIJ.AL

PENETRATION, LV POWER
& CONTROL

COMPUTED XAL:z DATE 7/24/S'6

CHECKED DATE~

G. TEST SEQUENCE

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

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

Yes /No! NA

No

Yes

(74), paragraph 6.3.2

IPS-752
Reference

NA

Sect. 5.0

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)

expo sure

Mf Post-DDE exposure

(g) Final inspection and
disassembly

-Yes

Yes

-No

Yes

Yes

Yes

No

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

Sect. 5.7.4

Sect. 5.7.5

NA

Sect. 5.12

Sect. 5.14.1

Sect. 5.14.1

NA

test sequence

(3) Have the test equipment, test equiipment accuracies and calibration data
been appropriately documented.(y~es/no/NA)? Yes
(Reference IPS-585.3. p. 32).;:.

JUSTIFICATION/COMMENTS G(l)(a)-Although Conax does not state that
an initial visual inspection was done, they have completed numerous
successful test Programs and there is no reason to believe a visual
inspection was not done. However, an initial visual inspection is
not required by IEEE 317-1976.
G&12&c2-Electrical penetrations are Passive devices and are not subject
to wear as an aging mechanism. Wear aging is not recuired by IEEE
317-1976. Th eetraijons, owever, were subjected to simulated
operational stresses which included thermal cyclin.z (Section
5.7.3) and short-term overload and fault current tests (Sections

5.101 ad 511.) asrecmmededby IEEE 317-1976.

I V 9 3 O -- 6 Q 1 9 2

(1) Test Sequence:

PA

TVA 19537 (OE-3-86) EQP189.24



BINDER NO. WBN4EQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 7A O0F 294
BINDER TITLE CONAX ELECTRICAL COMPUTED W&II DATE 7&1__ 0 __6

PENETRATION, LV POWERII
& CONTROL -CHECKED D~ DA T E4~2

JUSTIFICATION/COMMENTS G(l)(g)-Conax does not state that a final

inspection and disassembly was done, but extensive final evaluation

testing was performed (IPS-752. Section 5.14.2) in accordance with

IEEE 317-1976. fully proving the post-accident integrity and opera-

bility of the assembly. It is reasonable to assume that a manufac--

turer of Conax's experience did make a visual inspection. However. a

final visual inspection and disassembly are not required by IEEE 317-

1976.

G(1)(e) and G(2) - Test data base 1 was exposed to the sequence as

listed above. However, the DBE exposure did not include any chemical

spray. Spray compatibility of Conax penetrations was established in-

report IPS-353.1O as stated in IPS-752. Section 5.14.10.2. IPS-353.

10 documents environmental qualification tests on another (not test

data base 1) Penetration assembly. This assembly received sequential

thermal aging, thermal cycling, radiation exposure. and DBA accident-

profile at levels approximately equal to test data base 1 and in

excess of WBN requirements. Thermal aging was somewhat less and

radiation exposure somewhat'more-than test data base 1. The materials

and design of this penetration a'ssembly are the same as test data base

1. See Conax Justification/Comparison in IPS-752. Section 5.14.10.

PAGE R-14
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BINDER NO. WBNQ-PENT-002 PLANT________ UNIT(S) 1______ SHEET 8 OF 29

CONAX ELECTRICAL R -__ R
BIAIt LPWE COMPUTED DI f DA T E_________

& CONTROL CHECKED DATE________

H. AGING

(1) Was aging considered in the qualification progran
(Yes/no/NA)? Yes (Reference IPS-752. Section 5.7 )

JUST IFICATION/ COMMENTS________________________

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

IP S-7 52
Aging Effect Yes/No/NA Reference

Thermal aging Yes Sect. 5.7.4

Radiation exposure Yes Sect. 5.7.5

Vibration (non-seismic) aging No NA

Sect. 5.7.3,
5.9.2, 5.10.1,
5.11.1, 5.12.1,
5.13.1 &

Operational (electrical/mechanical/process) Yes 5.15.*1
stress aging

JUSTIFICATION/ COMMENTS Vibration sizing not required by IEEE 317-1976

(Penetrations are passive devices and vibrational stress is not a Sig-

nificant aging degradation mechanism).

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

JUSTIFICATION/COMMENTS No synerizistic effects known for these

Penetrations, based on a literature review of applicable materials

data for materials used in Conax L. V. Power and Control

Penetrations.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification progran
(yes/no/NA)? Yes (Reference IPS-752. Section 5.7.4 ).

PAGE 617L4uSTIFICATION/COMMENTS Aging based on materials tests and

analysis done in IPS-325 (binder TAB D. Section D-2) by Conax.

TVA 19537 (OE-3-86) tqk'i 6Y.L4



BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 9_ OF 294
BNERTITE CONAX ELECTRICAL COMPUTED 0,0 DATE ___

BINE ONRA LV POWER

& CONTROL CHECKED DATE~

H. 'AGING (Continued)

(4) (b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: IPS-325. Table 3.1 and IPS-752, Tables-3.2 and 3.3 )

JUSTIFICATION/ COMMENTS ___________________

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference IPS-752. Section 5.7.24.2).

JUSTIFICATION/COMMENTS Thermal aging, based on conductor feed-

through life. See analysis of feedthroughs in IPS-325, Appx. A.

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference IPS-752. Section 5.7.24.2 ).

Parameter Plant Maximum Normal Test Equivalent

Temperature 120OF 1500C 1200C
Time 40 yrs. 100 hrs. 40 vrs.

JUSTIFICATION/COMMENTS See Sheet 9A.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference IPS-752, Section 5.7.24.2 )

JUSTIFICATION/ COMMENTS ___________________

Mf 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 I-PS-3-25,,

Rev. E, Section 6.4.1 (Footnote at bottom of paize)-in binder

TAB E. Section E-4 )

JUST IFICATION/ COMMENTS ___________________

____ I19
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WBNEQ-PENT-002 PLAT N UI() 19A 29BINDER NO.__ ____ -_____ PLANTUNIT(S SHEET __OF __

CONAX ELECTRICAL R ___R

BIJI{~tV POWER COMPUTED 020-L DATE ___ ______

&CONROLCHECKED ~DATE~

R(4) (d) Aging:

The thermal age conditioning curve shown in IPS-752, Figure 5.7.1. shows

.a 40-year life at 120*C. Note in IPS-752 Table 5 L th-hf- s-ha full lrnA

current test ambient temperature (TIA) is greater than the normal ambient

at Watts Bar, the test total operating temperature (TIF) is less than 90'C

in every case, and the test current is greater than the Watts Bar required

current (See contract 76K61-87064, Section E4g.(1) in binder TAB E,

Section E-1) in every case. Therefore, a greater than 40-year thermal

life is conserva-tively-established for the subject penetration

assemblies. Conax document IPS-325 covers an ongoing test program. A

newer revision of IPS-325/Rev. E shows the latest Conax calculation of

activation energy for their feed-throughs is 3.916. which agrees Closely

with the regression line presented in IPS-325, Figzure 5.7.1. See in

binder TAB E, Section E-4, IPS-325. Rev. E, page 26. See Material Agingz

Calculation Report WAC-62, page 2 in binder, TAB C, Section C-i for

calculation of qualified life at 90*C.

PAGE~J
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 10 tOF 2

BINDER T TLE COA LCRCLCOMPUITED1 WO DATE ___ _____

PENE RATIOrN, LV POWER
& CONTROL CHECKED DATE____ ___

H. AGING (Continued)

(4) (g) If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? Yes (Reference IPS-325. Rev. E, AppendixA
in binder TAB E, Section E-4 ).

JUSTIFICATION/ COMMENTS Also, see IPS-752. Figure 5.7.1 and

binder sheet 9A.

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

JUSTIFICATION/COMMENTS Not required by IEEE 317-1976. Aging

time and temperature was sufficient to account for penetration

operating temperature which is ambient, plus temperature rise

due to electrical loading.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference IPS-752, Sect. 5.7.5 )

JUSTIFICATION/ COMMENTS____________________

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference IPS-325. Table 3.1 and IPS-752. Tables 3.2 and
3.3

JUSTIFICATION/COMMENTS..All materials were irradiated to the

same level.

(c) Was the basis for-radiation aging exposure identified in the
qualification program (yes/no/NA)? No (Reference NA )

JUSTIFICATION/COMMENTS. Dose applied exceeded Watts Bar 40-

year plus accident dose to penetrations.

PAGE 13 22
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 11_ OF 29

R - R
BINDER TITLE CONAX ELECTRICAL COMPUTED _____DATE________PENETRATION_, LV7POWER 11
& CONTROL CHECKED 4< DATE~

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? Yes (Reference IPS-752. Section 5.7.5 )

Plant normal ambient radiation7
dose (rd) 2x107

Test exposure dose (rd) 1.285x108 (H.0) or 1.156x1 8 (air)

Test exposure dose rate (rd/hr) l.09x10 (H-20) or 0.98x10 (air)

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

JUSTIFICATION/ COMMENTS ____________________

Test exposure dose is the sum of 40-year normal dose plus
accident dose. See Sheet 11A for-dose conversion from water to
air equivalent.

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during normal
and abnormal operation addressed in the qualification program
(yes/no/NA)? No (Reference NA ).

JUSTIFICATION/COMMENTS Not required by IEEE 317-1976.

(Penetrations are passive devices and vibrating stress is not

a significant aging degradation mechanism).

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? NA (Reference NA )

JUSTIFICATION/COMMENTS 'See H(6)(a).

PAG Ef8-'
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1SHEET 11A OF 29

BINDER TITLE C0NAX ELECTRICAL COMPUTED ______ DATE /R__ _

PENETRATION, LV POWER

&CONTROL CHECKED DATE___ ___

Dose conversion from rads water to rads air f or the incident Co-60 gammna ray

flux used in the irradiation portion of the test program is proportional to

the ratio of the-mass absorption coefficient ,LIA.Zo) for gamma rays in air and

water, assuming an average Co-60 gamma energy of 1.25 meV. The air

equivalent dose is 1.285 x 10 8rads (1/6, ) air/(zt./a) water or 1.156 x 108

rads. Mass absorption coefficient values of 0.0268 cm 2/Am for air and 0.0298

cm 2 6m for water were used. (Reference: ANL-5800. reactor Physics

constants)

In the same-manner the test exposure dose rate of 1.09 x 10 6rad/hr (water)
6

converts to 0.98 x 10 rad/hr (air).

PAGE223 -. 2.
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 12 OF 29
- ~R - R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE _ _____ ____I PE.NETRATION- TY -POWEDTR___ ___ __

& CONTROL
CHECKED DATE- *___ ______

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? Yes
(Reference IPS-752. Sect. 5.7.3. 5.9.2. 5.10.1. 5.11.1.
5.13.1. and 5.15.1

JUSTIFICATION/COMMENTS Thermal cycle test, -continuous current

test, short time overload test, short circuit test,

repeat continuous current test, and maximum duration of

short circuit tests.

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference IPS-752. Sect. 5.7.3, 5.9.2.-

5.10.1. 5.11.1. 5.12.1. 5.13.1. & 5.15.11).

JUSTIFICATION/COMMENTS Stresses induced were in accordance

with IEEE 317-1976..

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Yes (Reference IPS-752. Sect 1.4 )

Qualified life (Document in QMDS) 40 years

JUSTIFICATION/COMMENTS See Justification/Comments in H(9).

PAGE
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BIDRN.WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 -SHEET 1-3 OF mg.

BM Tj6CONAX ELECTRICAL COMPUTED DATE__ R19/( -___ R_
NL V POWER DT ______ __

& CONTROL CHECKED DATE____ ___

HL. AGING (Continued)

(9) Were replacement intervals for the equipment or its components defined
in the qualification progrmn (yes/no/NA)? NA
(Reference NA )

Replacement Intervals (Document in QMDS) None required per IPS-214.

"Installation and Maintenance Manual." See binder TABS G (QMDS) and

H, Section H-i (Instruction Manual).

JUSTIFICATION/COMMENTS IPS-752, Section 1.4 states "...materials as

used in Conax electric-penetrations are not susceptible to any

significant degradation due to thermal aging and radiation and that

no age or service related common failure modes exist that would

preclude a qualified life of 40 years."

PAGE/ "
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 14 OF 29

BIWI M CONAX ELECTRICAL COMPUTED DATE R ___R

BI~kI~tN, LV POWER{
& CONTROL CHECKED DATE (64

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 _Energyv Reference

(a) Polysulfone/Sealant NA NA NA NA
Kapton Polyimide Film/

(b) Conductor Insulation NA NA NA NA

(c) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(d) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _

(e) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

JUSTIFICATION/COMMENTS Penetration feedthrough sealant and conductor

insulation materials are considered susceptible to thermal and radiation

deg-radation implicitly when test programs are developed based on IEEE 317-

1976- guidelines. Testing was done in accordance with IEEE Standard 317-

1976. Test program included tests on insulation and sealant materials. No

materials analysis by TVA is required.

Refer to TAB D, Section D-2. IPS-325. for Conax's discussion of materials

susceptible to thermal and radiation degradation and aging.

PAGE~~
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!_ __
BINDER TITLE CONAX ELECTRICAL COMPUTED C & DATE Z4__ Z ___ __

PENETRATION, LV POWER
& CONTROL CHECKED~ DATE'U

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

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference IPS-752. Sect. 1.5. 5.1.1.1.
5.4.1. 5.5.1 & 5.14.2 ).

Identify Acceptance Criteria: Baseline acceptance criteria includes

leak rate less than 1E-06 SCC/SEC helium, dielectric strength test at

2.7 kV for 5 seconds with no failures, and insulation resistance

greater than 1E+08 ohms. During DBA. function and operate at

specified service levels without loss of mechanical or electrical

integrity. After DBA. gas leak rate less than IE-02 scc/sec nitrogen.

dielectric strength test with no failures, insulation resistance

greater than 1E+08 ohms.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes, (Reference IPS-752. Sect. 5.0. 5.14.1.-
5.14.2. and 5.15.3.1 ).

Identify baseline and functional testing: Baseline testing included

resistance, and conductor continuity. During DBA test, penetration was

energized and carrying load exce .Pt for 10 intervals when insulation

resistance was taken. Post-DBA tests included gas leak rate,

dielectric strength, insulation resistance, and conductor continuity.

JUSTIFICATION/COMMENTS Tests were in accordance with IEEE 317-1976.

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference IPS-752. Sect. 5.14.1.1 and 5.14.1.2 ).PAG F / 2

JUSTIFICATION/ COMMENTS ________________________

TVA 19537 (OE-3-86) 
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BINDER NO. WBNEQ-PENTO002 PLANT WBN UNIT(S) 1 SHEET 16 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE _ ___________
PENETRATION, LV POWERDAE_______ 

___

& CONTROL -CHECKED D~ DATE i2Ž,____ ___

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

(4) Do the applied loads during baseline testing reflect normal operating
conditions (yes/no/NA)? No (Reference IPS-752. Sects. 5.1 - 5.5 )

JUST.IFICATION/COMMENTS Baseline testing consisted of insulation

resistance, conductor continuity, and hipot tests which provide an

indication of the electrical condition of the penetration, but are not

the actual voltage and load carried by the penetrations in service in-

the plant. Tests were in accordance with IEEE 317-1976.

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

(a) Parameter Specific Accident Conditions Reference
Open Item, See QIR

Voltage 480 VAC max nom system volt. WBNEQP86102

Load Various Spec. 2697, Sect. E.4.G

Frequency NA NA

Accuracy NA NA

Other( s)

______ NA NA

______ NA NA

JUSTIFICATION/COMMENTS Specification 2697 is part of Purchase contract

not frequency sensitive and have no accuracy requirements.

TVA 19537 (CIE-3-86) EQP189.24



BINDER NO. WBNEQ-PENT-002 PLANT WBN -UNIT(S) 1 SHEET 17. OF 2.9.

BINDER TITLE CONAX ELECTRICAL COMPUTED DM2 DATE ~ZL1
PENETRATION, LV POWER 7
& CONTROL CHECKED J DATE______

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

Parameter DemonstratE

Voltage 528 VAC

Load Various

Frequency .60Hz

Accuracy NA

Other( s)
Insul ation
Resistance 1E+06 minimum
Leakage
Current 0.12 milliamp~

JUSTIFICATION/COMMENTS Th

throu hout the DBA test. F

~d Conditions

(Continued)

Reference
IPS-752
Sect. 5.14.1.2
IPS-752
Sect. 5.14.1.1
IPS-585 .3
Sect.' 3.2

NA

IPS-7 52
Sect. 5.14.1.3
IPS-7 52

s-maximum Sect. 5.14.1.4

e enetration maintained required loads

,r low voltage nower and control

penetrations, a minimum insulation resistance of 1 x-10 6ohms and a

maximum leakage current of 0.12 milliamps at the maximum application

voltage is also sufficient to support-the electrical operability and-

circuit integrity for category A and B devices served. See generic

binder WBNEQ-GEN-OO1. Section III.C.4.5.2. for discussion of low voltjge

power and control cable applications.-

For nondivisional and other devices served that may not be qualified and

could fail in an accident, electrical-circuit protection has been

provided to ensure penetration containment boundary integrity.- All

divisional circuits are also similarly protected.SeeTABB~Section

TVA

J.

.(5)( b)

K(8) for listing of penetration protection analyses

EQPl 89.24

divisional circuits are also similarly protected. See TAB B. Section

K(8) for listina of Penetration protection analyses



BINDER NO.NQETO PLANT WNUNIT(S) 1SHEET 18 OF 2

CONAX ELECTRICAL COMPUTED DATE 449 R ___R

LV POUWER AE__ __ _

& CONTROL CHECKED DATE_____

K. REQUIRED OPERATING ENVIRONMAENT

Reference Environmental Drawing No. See Sheet 19A

(1) Normal Max (2) Abnormal Max

(a) Temperature ( F*) 110 (a) Temperature (*F) 130

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

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

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

(3) Process Interfaces: None.

(4) State anticipated occurrence frequency and duration of abnormal

conditions: Up to eight hours per excursion and occurring less than 1%

ofpatlf.2* ifrnei aiu temperature for this time

period is negligible.

(5) Accident (worst case for any combination of specified accident

parameter including peak, duration, and profile):

(a) Temperature (0F) 327 Accident type LOCA/

(b) Pressure (psig) 12.3 Accident type LOCA/

Cc) Humidity M% 100 Accident type LOCAL

1 4x1 7 g mma-
(d) Radiation (rd) 7.441lx beta- Accident type LOC

(e) Spray Type Chemical* Accident type LOCA/

0.1844 molar H BO 3
0.033 molar Na O

*Chemical Spray pH 8.35

HELB

[IELB

HELB

HELB

PAGE 82-27

TVA 19537 (QE-3-86) J~A~± I ~ * L 4
TVA 19537 (OE-3-86) Lqr10Y.Z4



BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1SHEET 19 OF 29
BlpCONAX ELECTRICAL R__ _

BIMR3T N,j______________ COMPUTED CO -DATE ___ _____

& CONTROL -CHECKED DATE ~q~

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

One end of each penetration is exposed to annulus environment. Contain-

ment ends are in lower compartment (outermost small rooms), lower com-

partment instrument room, or upper compartment. Parameters shown are

worst case*, see Sheet 19A.

(6) Is the equipment subject to moisture or liquid intrusion which can
affect the performance of the equipment under design basis accident
conditions (yes/no/NA)? No (Reference IPS-752, Sect. 5.14.1 )

(7) Subject to submergence (yes/no/NA)? No (Reference Calculation

(NEB 840120 220) Maximum Containment Water Level for Flood Eleva-

tion (EL 717.7 outside crane wall where penetrations are located),

and binder TAB A for penetration elevation. Also see Dwg.

45N860-3 in binder TAB E. Section E-2 and field verification in

binder TAB F for location).

Identify initiation time and duration of submergence: NA

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

Type RIMS No.

See Sheet 19B

PAGE 13-3
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BINDER NO. WBEQ-PEN.T•0 2 PLANT WBN UNIT(S) I SHEET JiSA OF 2.9.

BINDER TITLE CONAX ELECTRICAL COMPUTED -0Q -DATE & R _ __

PENETRATION, LV POWER
& CONTROL CHECKED DATE ______

g_ _ V'r

AREA/ ENV IR ONMEN TAL DWG

UPPER
COMPARTMENT
(47 E235-41)

LOWER*
COMPARTMENT
.(47 E235-42 L

ANNULUS
(47 E235-44)

INSTRUMENT
ROOM

(47 E235-451

Max Normal
Temperature, *F

Max Abnormal
Temperature, *F

Max Normal
Pressure, PSIA (PSIG)

Max Abnormal
Pressure, PSIA (PSIG)

14.7 (0.3)

14.7 (0.3)

14.7 (0.3)

14.7 (0.3)

ATM

ATM

14.7 (0.3)

14.7 (0.3)

Max Normal
R. H. %

Max Abnormal
R.H. %

40-Yr Normal
Radiation, Rads

Peak Accident
Temperature, *F

Peak Accident
Pressure, PSIG

Accident
Radiation, Rads

Total 40-Year
Plus Accident
Radiation, Rads

lx10O gainma(4) 2x10 gamma

160

12.3

1 .4x10 g~mma(6.)
7 .441x10
be ta (3)

8 .941x10 7

gamma plus
beta

327

12.3

lxlO0 gamia7
7 .441x10
b~eta (3)

- 8
1.0 441x10
gamma plus
beta

lxlO gamma(4) 3.5x10 gamma(4)

134

ATM

1 .2x1 0 7g amma
plus beta(5)

1.3x10 gamma
plus beta

327

12.3

lxlO0 gam~a
7 .441x10
beta (3)

8 .476xlO 7gamma
plus beta

*Fan rooms and accumulator rooms (outermost small rooms).

)Documented average temperature. See calculation EQP-02-
:)Documented average temperature. See calculation GENNAL4-OO1.
)See Sheet 19C.
*)See Calculation GENNAL3-0O1.
.)See Calculation WBNNAL3-004, Sheet 3, Conclusion 5.
)See Calculation TI-RPS-48, Sheet 7.19.
')See-Calculation TI-RPS-48, Sheet 7.21.

110

120

105 (1)

130

95 (2)

I EQP265 .05
TVA



BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1SHEET 19BF2

BINDER TITLE CONAX ELECTRICAL CMUE ______
A mm., itCOMPUTED DATE ________ ________

r~airu&l.luIN, bY ruwam

& CONTROL CHECKED _ DATE_______

Special Environmental Calculations

WBNNAL3-004 - Accident Dose Inside Reactor Building (B45 860205 235).

TI-RPS-48(R2) - integrated Accident Dose Inside Primary Containment

(B45 851105 235).

GENNAL3-001 - Normal Radiation Dose (B45 851117 235).

GENNAL4-001 - SON and WBN Annulus Temperature Analysis (B45 860317 237).

Maximum Contairnment Water Level (NEB 840120 220).

GENNAL3-002 - Reduction of Beta Dose by Sheet Steel (B45 860423 235).

EQP-02 - Average Temperature for Rooms Inside Lower Containment (B71 860402 200).

GENNAL3-013 -Beta Dose Reduction-from iFiniite Volume (B45 860624 235).

Penetration Electrical Protection Analyses issuance is an open item.

TVA 19537 (OE-3-86) 
EQP1 89.24
EQP189.24TVA 19537 (CIE-3-86)



BINDER NO. WB NEQ- PEN T- 002 PLANT WBN UNIT(S) 1 SHEET 19__ OF 29_

CONAX ELECTRICAL -R -__ R
Blqif~l) lq LV ,OWhK COMPUTED L2Q J DATE ___ ______

& CONTROL CHECKED DATE ~q~

The accident beta radiation dose to the Denetrations is determined as follows:

- 11 - ýwa O t*J~ rau sI n accordance W.LLU

calculation TI-RP'S-48 R2 in TAB E, Section E-6.

The penetration terminal boxes, which enclose all radiation sensitive materials,

are constructed of 18 gauge minimum sheet steel as shown on drawinpgs 7429-24001

and 7429-24002 in TAB I. In accordance with calculation GENNAL3-002,-Reduction

of Beta Dose by Sheet Steel, in TAB E, Section E-10 the boxes reduce the beta dose

4.7x1 8 x 1.58x10'or 7.426 x 107 rads inside the box. This dose is 1.designated

as beta radiation in TAB B, but it also includes bremsstrahlung.

Additionally, the boxes are not effectively sealed agzainst LOCA pressure and

contaminants can enter. The dose to the penetrations from contamination in the

boxes varies directly with the size of the box. For these penetrations the

largest box is 24" x 24" x 24" as shown on drawing, 7429-24001 in TAB I. The

volume is 13824 in 3or 2.265x10 5 cm 3. In accordance with calculation GENNAI3-013,

Beta Dose Reduction from Finite Voume in binder TAB E, Section E-12, the beta dose

5 8 -3reduction factor is 2.265x10 /6.921x10 or 0.327x10 . The resultant beta dose is

8 -3 5therefore 4.7x10 x 0.327x10 or l.537x10 rads.

The total beta dose inside the box from these sources is 7.426x107 + 1.537x105

7or 7.441x10 rads.

PAGF13 -33
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 20 tOF 29
R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED DO& DATE 7/?4/S1 ____

PENETRATION, LV POWER
& CONTROL 

-CHECKED DATE4WY

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS-

(1) Comparison of worst-case maximum parameters:

IPS-7 52
Parameter Specified Demonstrated Reference

Operating Time 100 days 13.54 days Fig * 5.14.1

Temperature ('F) 327 370 Fig. 5.14.1

Pressure (psig) 12.3 75 Fig. 5,14.1

Relative Humidity M% 100 100 Fig. 5.14.1

0.1844 molar H BO3 62 pm H BO S0ppm
0.033 molar Na & Hydrazine ý Pri sodium

*Chemical Spray PH83 Phosphate. PHI 9.23 Sect. 5.14.10.2
1.0441x10 gam l156x10o(air)or

**Radiation (rd) plus beta L1Q...xlj!G2 40. Sect. 5.7.5

Submergence None None NA

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

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

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

Test Profile
Parameter Envelopes Specified IPS-752

(Yes/No/NA) Reference

Temperature Yes Fig,. 5.14.1

Pressure Yes Figz. 5.14.1

Relative Humidity Yes Fig,. 5.14.1

Chemical S pray NA Sect. 5.14.10.2

Submergence NA NA

JUSTIFICATION/COMMENTS Specified containment spray is 30 days,

2and the flow rate is 0.92Rpm/ft . Spray chemistry varies with time.

PAGE 1 3lŽ
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BINDER NO. WBNEQ-PENT-00 2 PLANT WBN UNIT(S) 1 SHEET 20A OF 29_

CONAX ELECTRICAL R ___R

B LRPOE COMPUTED O DATE____ ___

& CONTROL CHECKED 114 DATE____ ___

JUSTIFICATION/COMMEN TS (Continued)

Parameters shown are a composite resultant concentration. All of

these penetrations are enclosed in junction boxes and are not-subject

to direct chemical spray impingement. All penetrations, except no. 's

5, 11, and 26 (which are all nondivisional), are additionally protected

from chemical spray by the concrete floor slab above them. These

physical barriers negate the effects of spray flow rate and difference

in spray chemistry. Also see TAB B, sheet 7A, Justification/Comments

for G(1)e) and G(2). As is seen in TAB C. Section C-1, Report WAC-62,

the test-profile does not envelop the WBN accident profile for approxi-

mately the first 100 seconds. This exists due to starting at a lower

temperature and the difficulty in getting the temperature to rise in the

steam chamber as fast as the WEN accident profile does, a common problem

in steam tests. Report WAC-62 does not include the first-test tempera-

ture transient. This extra transient and the significantly higher test

temperatures compensate for the slightly slower transient rise time.

Also, as noted in-IPS-752. Section 5.14.10.1. testing without a terminal

box is more severe than with the-box due to thermal lag and dew point

effects associated with the box. -Thus, this small deviation in the

profile for the first few seconds is not significant.

TVA 19537 (OE-3-86) I' I ~ * L 4
TVA 19537 (OE-3-86) LqY I W1 ./-4



WBNEQ-PENT-002 PAT WBN UI() 1 21 29
BINDER NO. PLANT____ ________ ______ SHEET __ OF __

CONAX ELECTRICAL R -_ Rt__
BIf§&+N LV POWER COMPUITED CD- DATE ___

& CONTROL CHECKED DATE ~~1

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

(3) Were margins applied to the test parameters or otherwise addressed in
the test progran 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 430F Yes

Pressure: +10% but no more than 10 psig 62.7 psitz Yes

Radiation: +10% of accident dose 13.26% Yes
See TAB C,

Time: +10% (or 1 hour + operating time Section C-i Yes
per NUREG-0588)

10%~ of maximum nom.
Voltage: ±10% of rated value sy~stem voltag e Yes

Frequency: +5% of rated value 0 No

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

Vibration: +10% added to acceleration NA - NA

JUSTIFICATION/COMMENTS: Margins applied per IEEE 317-1976.

Frequency margin not required by IEEE 317-1976. Electrical

penetrations function electrically as insulated conductors,

and they are not frequency sensitive in the low frequency

ranige of power and control applications. Sheet 1 of Material

Aging Calculation Report WAC-62 (see TAB C -Section C-i) shows

the test post-accident operating time equivalent is consider-

ably more than 10% over the Watts Bar required operatinz time.

PAGEi 13
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BINDER NO. WBN4EQ-PIENT-002 PLANT WBN UNIT(S) 1HEET 22 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTE ID DAER -_ R
PENETRATION, LV POWER _40 DT

& CONTROL CHECKED A DATE ___ ___

H. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference IPS-752. Sect. 1.5 )

JUSTIFICATION/COMMENTS Maintain Pressure boundary and electrical

integ rity.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/N4A)? Yes (Reference IPS-7521

Sect. 5.14.1 )

JUSTIFICATION! COMMENTS ______________________

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes (Reference
IPS-752. Sect. 5.14.1 )

JUSTIFICATION/COMMENTS ______________________

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference IPS-752. Sect. 5.14.1 & 5.14.2 )

JUSTIFICATION/COMMENTS Test was for 13 1/2 days. See analysis

extendinz time to 100 days in IPS-752 Spet. 9.14-I.If.C

PAGE9-37
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BINDER NO. WBNEQ-PENT-002 PLANT WEN UNIT(S) 1SHEET 23 OF 29

R -__ R
BINDER TITLE CONAX ELECTRICAL COMPUTED J9A) L DATE ~~A

PENETRATION, LV POWER AIO
& CONTROL CHECKED DATE ___

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomali es properly
addressed and resolved (yes/no/NA)? Yes (Reference IPS-585.3.

Sect. 6.18.1.1. 6.21.1.1. and 6.24 )

JUSTIFICATION! COMMENTS _______________________

PAGFE8-3<
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 24 OF 29

COMPUTED AGM . DATE72 __ __ __ __ __ _

CHECKED - DATEW 
_______

flflw, A 1, rrrflmn in A.

BINDER TITLE "'ui"iA LL'.,LJ'ALj
PEN ETRATION`,LVPOWE-R
& CONTROL

N. MAINTENANCE AND SURVEILLANCE

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

JUSTIFICATION! COMMENTS See TAB G - QMDS.

PAGF-8-92
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BINDER NO. WBNEQ-PENT-002 PLANT WN UNIT(S) 1SHEET 25OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED OQ DATE R__R
PENETRATION, LV POWER IkMd

& CONTROL CHECKED DATE 2{L

0. SUMMARY OF REVIEW
Yes/No/NA

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

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

(3) Choice of qualification methodology adequately
just if ied?

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

(a) Were equipment performance requirements
identifijed?

-(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 lif~e'condition prior-to

application of DBE conditionls?

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

(d) Materials susceptible to thermal/radiation
aging identif ied?

Yes

NA (No except-
ions taken)

Yes

NA

NA

NA

NA

Yes

Yes

Yes

Yes

NA (preaging
performed)

Yes

PAGEJZ•ý
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BINDER NO. WBN4EQ-PENT-002 PLANT________ UNIT(S) 1SHEET 26 OF 29

R -_ R
BINDER TITLE CONAX ELECTRICAL COMPUTED DATE ___ ______

PENETRATION, LV POWER
& CONTROL CHECKED A~< DATE~

0. SUMMARY OF REVIEW (Continued)

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

(7) Qualified life or replacement schedule established?

(8) Criteria regarding temperature/pressure exposure
satisfied?

Ca) Peak temperature adequate

(b) Peak pressure adequate

(c) Duration adequate

(d) Required profile enveloped adequately

C 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

NA (See
TAB B, Sect.

NAC pene trat ions

not submerged)

Yes

Yes

Yes

Yes

Yes

PAGE AL4•L
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 27 OF 29

1R -_ R _ _

BINDER TITLE CUNAX ELECTRILCAL
PENETRATION, LV POWER
& CONTROL

COMPUTED ~&DATE__Qan

CHECKED h $ DATE _ _

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 specifications and characteristics
(eeg., voltage, load frequency, and other
electrical characteristics) can be ensured?

(16) Criteria regarding instrument accuracy satisfied?

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

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

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

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identified?

Yes

Yes

Yes

Yes

NA

Yes

Yes

NA(penetrations
qualified for
100 days)

Yes

Yes

Yes

P A G E, --'' 9
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) ISHEET 27A OF 2 9

BINDER TITLE CONAX ELECTRICAL COPUE -___ R__
PENETRATION, LV POWER 4OPTD Q DATE7,&V~ R _

& CONTROL CHECKED 4Vl§-K DATE 6•

P. DISCUSSION

Conna Report PS-7q9 ;a f-),~. *4 A .- -

The Penetrations contain the identical Possible leakage Paths, leak mech--

anisms. feedthrough concepts, seals, insulation system, and materials as

the test data base penetration No. 1 described in IPS-752. Detailed raw

test data for the tested assemblies is contained in IPS-585.3. IPS-752 is

a summary document of the reports on the tested assemblies. It is a very

thorough summary and is the document submitted by Conax Corporati~on as the

keyqualification reort for the subject low voltage Dower and control

penetration assemblies.

PAGE L'3
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BINDER NO. WBNEQ-PENT-00 PLANT 1~N UNIT(S) 1SHEET 28OF 29

7/~ R IR _

BINDER TITLE -CONAX ELECTRICAL COMPUTED DATE ____ ___ __

PENETRATION, LV POWER
& CONTROL CHECKED DATE ~t' DATE

SUPPLEMENT 3
COMPONENT-UNIQUE CHECKLI1ST

ELECTRICAL PENETRATION S

Page 1 of 2

EQUIPMENT IDENTIFICATION

(1) Are the penetrations identified in the qualification program
to the plant penetrations which require qualification
(yes/no/NA)? No

Acceptable

identical

IPS-752
Report

Item Plant Report Yes/No/NA Section

(a) Penetration type LVP & C LVP & C Yes Table 4.

(b) Mounting See p 29A See p 29A Yes NA

in-line
(c) External connections splices NA NA NA

Comments: TVA provid ed in-line splices. Conax test was of similar

items with supporting analysis, per IPS-752. Sect. 1.0.

(2) Does the qualification report identify the following performance
characteristics:

IPS-7 52
Acceptable Report

Performance Characteristics (Yes/No/NA) Section

(a) Temperature rating Yes 5.7,24.2

(b) Voltage rating Yes See Sheet 29A

(c) Continuous current rating* -Yes 5.9.5

(d) Short-time overload
current rating & duration

(e) Rated short circuit
current & duration

(f) Pressure rating

Yes

Yes

Yes

5,10.4

5.11.2

5.1 & 5.2

PAGE/31_±/.
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BIDE BN'-EQ-PENT-002 PLANT________ UNIT(S) 1 SHEET 29 OF 29

CONAX ELECTRICAL CMUEDAE R -_ R

& CONTROL i~ UIKCHECKED -~DATE cSJ ______

EQUIPMENT IDENTIFICATION (Continued) Page 2 of 2
IPS-752

Acceptable Report
Performance Characteristics (Yes/No/NA) Section

(g) Maximum gas leakage rate Yes511.

Comments: See page 29A

(3) Does the qualification program address the following tests:

IPS-752
Acceptable Report

Item Yes/No/NA Section

(a) Continuous current rating Yes 5.9.2

(b Short-time overload
current rating and duration Yes 5.10.1

(c) Short circuit current rating
and duration Yes 5.11.1

(d Rated maximum duration of
rated short circuit current Yes 5.15.1

(e) Pneumatic pressure rating Yes 5.2.1

(f) Maximum gas leakage rate Yes 5.1.1

(g) Conductor continuity Yes 5.3.1

(h) Dielectric strength Yes 5.4.1

Ci) Impulse NA NA

ji) Insulation resistance - Yes 5.5.1

Wk Flame Yes 6.3

Comments: Impulse tests not required for low voltage Penetrations

per IEEE 317-1976.

PAGE~L
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 29A OF 29
7/~R -_ R

BINDER TITLE COA LCRCLCOMPUTED.0,0 DATE _____ ________PENETRATION, LV POWER
&CONTROL CHECKED DATE ~Z3

Additional Comments for Supplement 3

(1)(b) Watts Bar L. V. Power and Control Penetrations are mounted by
welding the penetration assembly header plate to the annulus
(outside containment) end of the containment nozzle. The
containment nozzles are horizontal. The inboard ends are supported
by a support plate resting in the inboard end of the nozzle and
located by support rods attached to the header plate. Inside
containment junction boxes for connection of penetration conductor
pigtails to field cables are bolted to slip-on flanges welded to the
inboard end of the containment nozzle. Outside containment junction
boxes, where used, are bolted to the penetration header plate in the
annulus.

The test penetration assembly was inserted horizontally into the
environmental test chamber as shown in IPS-585.3, Appendix D,
photographs 5.0 through 8.0. Whether it was bolted in or welded in
or whether it incorporated an inboard support plate is not stated,
but this is in no way material to the results of the DBA test. No
junction boxes were used as stated in IPS-752, Section 5.14.1, which

is conservative as discussed in IPS-752, Section 5.14.10.1A.

(2)(b) The voltage rating of the penetrations is implied but not
specifically stated in the qualification report. The voltage rating
was specified to be 600 volts in contract 76K61-87064. Dielectric
strength tests before the DBA test at 2.7 kV and after the DBA tests
at 660 volts are consistent with a voltage rating of 600 volts in
accordance with IEEE 317-1976, Sections 4.2.1, 7.3.2, and 6.4.13.
See IPS-752, Sections 5.4.1 and 5.14.2.2.
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BINDER NO. W3NEQ-PENT-002 PLANT________ UNIT(S) SHEET 1. OF 29
R __ R

BINDER TITLE CONAX ELECTRICAL
PENETRATION, LV POWER
& CONTROL

COMPUTED aU DATE____ ___

CHECKED DATE~_

A. DOCUMENTATION

Equipment Description Elec~trical Penetration. Low Voltage Pwr a Control

Vendor/Manufacturer Conax Corporation

Equipment Model.No.(s) 7422-10001 and 1429-10002

QUALIFICATION REPORTS

Title/Number/Revision "Design Qualification Report RIMS
for Electrical _?eta tionrnAssemb lies for Watts Bar
Nuclear Plant Units 1&2"IIPS-752/Rev. A.

(2) Title/Number/Revision."Design Qualification Mtl
I.Test Report-for Materials Used in Conax Electrical

Penetration Aasemblies and Electric Conductor
Seal Assembliea"/IPS-325/Re4. D,

(3) Title/Number /Revision "Design Qualification Test
Report of a Lo~w Volt. Pwr & Control Service
Classification CBF-LVP/C)*Electrical Penetration-'

(4) Title/Number/Revision "DesignrQualification Rot
For a 42-Conductor f16 AWG Conax Low Volt. Service
Classification Fee-dthrouiab Assembly Consistent
with the Regui -rements of IREEE Standard 317-1976&

DATE

EKE 820115 315

Deemer 09. 1981

RIMS BEEB 811110 300

DATE May 14. 1 981

RIMS BEEB 811110 304

DATE.February 11. 1981

RIMS B26 860801 048

DATE June-23. 1983

NRC Regulatory Guide 1.63. 7/78"/ IPS-353 .10/ Rev. B.

OTHER (ANALYSIS'S VENDOR DATA, ETC.)

Design Qualification Material Test Renort for Materials Used in Conax Elpetri~a1

Penetration Assemblies pand Electric Conductor Seal Assemblies, IPS-325. Rev. E.
451186-3. U- Collduit and Grounding., Floor El 702.78. Details -,Sheet 1

45W860-19. R8 - Conduit and Grounding., Electrical Penetrattion Deta ils
7429-10001. Sheet 1. Rev.'D - LYP-Electric Penetrations for Watts Bar Units I & 2
7429-10001. Sheet 2,. Rev. D - LYP Electric Penetrations f or Watts Bar Units 1 &2
7429-10002. Sheet 1. Rev. D - LVP -Elecqtric Penetrations for Watts Bar Units 1 &2
7429-10002, Sheet 2. Rey. D - LVP Eleiitrie-Penetrations for Watts Bar Units 1 &2
7429-24001. -Sheet. 1k - Eac .losure-Sub-Assy
1429-24002 .'Sheaet 1. Rev. A-Enclosure Sub-Assy

PAGEL
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BINDER NO. WBIEQ-PENT-002 PLANT_______ UNIT(S) 1SHEET IA OF 29

ER - R__
BINDER TITLE COA ~ELCTRICAL COMPUTED 49- DATE 7~~ ___ ___

PENETRATION, LV POWER
& CONTROL CHECKEDA5 DA TE___K

PL7429-19001-O1. Sheet 1. RMv C - Parts List

PL7429-10001-O1. Sheet 2. Rey C - Pa rts List

PL7429-10001-01, Sheet 3. Rey C - Parts List

PL7429-10001-02. Sheet 1, Revr C - Partsa List

PL7429-10001-02. Sheet 2. Rev C -Parts List

PL7429-10001-02. Sheet 3, Rey C -Parts List

PL7429-10061-03, Sheet 1, Rev C -Parts List

PL7429-10001-03. Sheet 2, Rev C -Parts List

PL7429-10001-03. 'Sheet 3. AeU C -Parts List

PL7429-10001-04, Sheet 1. Rev C -Parts List

ýPL7429-10001-04, Sheet 2. Rev C - Parts List

PL7429-IOOQI-04, Sheet 3. Rev C - Parts List

PL7429-10QO1-05, Sheet 1, Rev C -Parts.List

PL7429-10001-05. Sheet 2. Rey C - Parts List

PL7429-10Q01-05. Sheet 3. Rev C - Parts List

PL7429-10001-Q6. Sheet 1. Rev C - Parts List

PL7429-IQO01-06. Sheet 2. Rev C - Parts List

PL7429-10001-06. Sheet 3.. Rey C - Parts List

PAGEB&&
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BINDER NO. WBNQ-PENT-02 PLANT_______ UNIT(S) I SHEET lB OF 29
R __ RBINDER TITLE CONAX ELECTRICAL COMPUTED JQ DATE ____ ____ ___PENETRATION, UV POWER

&CONTROL
CHECKED DATE _

PL7422-1OOO2-01. Sheet 1. Rev D -Parts List

PL7429-10002-Ol.j Sheet 2. Rey D -Parts List

PL7429-10002--OL. Sheet 3,, gev D -Parts List

PL7429-10002-02. Sheet 1. Rey D -Parts-List

PL.7429-10002-.o2. Sheet 2. Rey D - Parts List

PL7 29-10002-02.'Sheet 3. Rey D - Parts List

PL7429-10002-03. Sheet 1. Rev D - Parts List

PL7429-10002-03, Sheet 2. Rey D - Parts Liot--

PL7429-10002l-03. Sheet 3. Mev D-- Parts List

PL742-9--10002-04. Sheet 1. Re D -Parts List

PL7429-10002-04. Sheet 2. Rey D -Parts List

PL7429-10002-04. Sheet 3. Rev D -Parts List

PL7429-10002-05. Sheet 1. Rev D -Parts List

PL7429-10002-05. Sheet 2*. Rey D - Parts List

PL7229-40602-05. Sheet 3. Rev D - Parts List

PL7429-10002-06. Sheet 1. Rev D - Parts List

PL7429-10002-06. Sheet 2. Rev D - Parts List

PL7429-10002=-06. Sheet 3. Rev D --Parts List

pAGE:A-L
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BINDER NOWBNQ-PENT-2 PLANT_______ U NIT(S) 1 SHEET iC OF 29

CONAX EFLECTRICAL COPUE DAE- R

& CONTROL CHECKED DATE_______

WBNAL3-004 -Accd.ent Dose Inside Reactor Buildina (B45 860205 235)

TI-RPS-48 (12) ý- Integrated Accident Dose Inside Primarv Containment

(345-851105 235)

GENNAL3-001 -Normual Radiation Dose (B45 851117 235)

GENNAL4-001 - SO and WEN An~nulus Temperature Analysis (B45 860317 237)

Maximum Containment Water Level_(-NEB 840120 220)

GENNAL3-002 - Reduction of Beta Dose by Sheet Steel (B45 8 60423 235)

EQP-02 - Averaie Tem~erature for Rooms Inside Lower Containment (1171 860402 200)

GENNAL3-0-13 - Beta Dooe R-eduction from Finite Volume (B45 860621 235)

47E235-41 90 Environmental Data, Ugper Compartment

47E235-42 RI- Environmental Data, Lover CompArtatent

4 7E235-44 RO - Enironm-ental Data. AmnuJlus Area

47E235-45 RO Environmental Data Instrument Room

WBNEQ-GEN-001 - Enironmental Qualification Generic Binder

WBNEQ-SPLC-001 -Env~ironmental Qualification Binder for Raychem Heat Shrink

PAGF: -4'V
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BINDER NO.WBNEO-PEN-T-002 PLANT A N UNIT(S) 1 SHEET ID- OF Zi-
R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE____ ___

PENETRATION, LV POWER .~u
4 CONTROL CHECKED DATE________

IPS-752 is the document submitted by Coua-x Corporation as the key

qualification report fog the Watts Bar Penetrations. It is a

very comvrehensive suWarv report and documents ogualification by

analysis and coM~erison to similar modular-ty~e low voltage power and

control Penetration assemblies of a--universal design previously

qaulified byvtype tests conducted ~in- accordance with IEEE 317-1976 at

levels egual to or more severe than TVA specified requirements for

Watts Bar. Most-references in this binder are to IPS-752.

IPS-325 documets ua mlification of Conax Electric Penetration

Assemblies from-the standpoint of material tests, as a minimum

satifvin rauiemeto-of Section 6.3 of IEEE 317-1976. Appendiix A

of IPS-325-includes Conax's thermal evaluation orostram.- IPS-325 is

referenced in this binder, for identi-fication of-materials susceptible

to aitinst degradation -and to sup~ort Arrhenius Alzinst Calculations.

IPS-585.3 dQcumeznts tesqts on the-low voltaste Rower and control

venetration asseMbly referred to as test data base one in IPS-752. It

is A more detailed teet report than IPS-752 that includes raw data and

-therefore it is referenced-in a fey-places in this binder.

IPS-353,10 docugmnts sualification tests of a low voltage Peýnetration

module consistent with the requirements of IEEE 317-1976. For this

binder it pmoides environmental cumalification documentation for

chemical lyravr. supportifla IPS-752 in the same way that IPS-325 and

TP--55 A.-. do', _ _ __ _ _ __ _ _

TVA 19537 (OE-3-86) EQP189.24



BINDE .R NO. WBNQ-11ENT-002 PLANT WBN UNIT(S) 1 SHEET 2 OF 2-9

BINDER TITLE CONAX ELECTRICAL COMPUTED LOP DATE / __ __________ ___ ___ __PENETRATION, LV POWER
&CONTROL C .HECKED ~ L DATE____ ___

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified

Equipment Satisfies All Requirements Except Qualified Life or
Justifi.cation of Replacement Schedule.

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEM S AND QUALIFICATION DEFICIENCIES'_____________

'Binder WBNEQ-SPLC-001 needs to be issued. (Continued Sheet 2A).

COMMENTS/RECOMMENDATIONS These modular-type electrical'Penetrations

are used to convey both safety-related and non-safety related low

V21tale Power and control circuits (480V nominal or less) into

orimary containment. These venetrations are qualified to maintain-

Pressure intearity and electrical i4ntegrity within Prescribed limits

before. durin2. and after a LOCA. steam line. CVCS. RHR. or FW

break occurrin2 ~any time within the 40-year p~lant design life,

cogtinstent on satisfactory resolution of open items and qualifica-

tion deficiencies noted above.

PAGE 60
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BINDER NO.WBME-PENT-OO? PLANT WEN UNIT(S) _______ SHEET -2A OF .29

BINDER TITLE CONAX ELECTRICAL COMPUTED CODA4 DATE R__RPENETRATION, LV POWER ~,-A/d
& CONTROL CHECKED -4fe DATE_______

Generic binder WBNEQ-ME-700l needs to be issued. Conax report IPS-353.lO needs

to be revised to include Figure F and-correct-units for insulation resistance in

data sheet L. Need documenta-tion~that 480 volts is the highest system voltage

in these penetrations.- Penetration Protection analysis covered by scope-of.-mwork

document WBNSWD86Ol9 must be completed. Penetration protection analysis covered

by scope-of-work document WBNSWD86025 must be-completed. SCR WBNEEB8616

conernng edundant trzipping must be closed. NCR WBNEEB8507 concerning,

redundant tripinf must be closed. SCR WBNEEB8630 concerningt redundant tripping

must be closed. NCR WBNEEB8111 concerninz nenetration circuit 2rotection must

be closed. NCR W-353-P concerning -splicee -=st be closed. NCR 6204 concerniniz

interface connections-must be-closed.- Field verif~ication must be corrected and

completed. Reverify field identification of model number for WBN-1-PENT-293-

005. Reverify field identification of model number and serial number for HEBN-

l-PENT-293Q0p32., Documlent accident gamma radiation in fan rooms, accumulator

rooms and instruMent rooms is 1 x 10 7rads. Determine and document accident

aamug rad-iation dos'e to the 3 Dege-tratious-in the reactor building upper

compartment.

PAGE B-

ViA 145-2-7 dflc~ -20--

EQP189.24
. -I



BINDER NO. WBNE-Q-PENT-002 PLANT WIN UNIT(S) 1 SHEET 3 OF2 9

BINDER TITLE CORAX ELECTRICAL COMPUT ED DATE R__R
PENETRATION, LV POWER

&CONTROL CHECKED, 1460Z_ DAT___ a

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance With the
Following (Indicate W4hich Criteria is Applicable):

x Components are Qualified t~o the Criteria of lOCFR50.49
and/or NUREC-0588 Category I (IEEE3-23-1974)

Compon ents 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)

JUST.IPICATION/COMMENTS Contra ct Date: 11/14/75. Altbough procured.,

delivered, aud installed prior, to 2/22/83. these electrical Penetra-J

tions meet NUR.EG-0588. CAtegorv I requirements.

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 317-1976 -Standard for Electrical Penetration Assemblies in

Containment Structures for Nuclear Power Generating Stations.

ASME Boiler and Pressure Vessel Cod e Section III, Subsection HE. for,

Class- MC Components, 1974 Edition & Addenda Through Winter 1974.

IEEE 344-1975 - Recomeded Practices for Seismic Qualification of

Class 1E Eguipment for Nuclear Power Generating Stations.

-U. S. Nuclear Regujatorv Comiission Regulagorv Guide 1.63'. Revision

2. July 1978 -Electric Penetration Assemblies in Containment

Structures for kight-Water-Cooled Nuclear Power Plants.

PAGE'61.
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BINDER NO.WBNQ-PENT-002 PLANT_______ UNIT(S) 1 SHEET 4 OF 29
R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED ~L2U DATE _____ ____ ____

PENETRATION, LV POWERHCE e~ AEAI

D. QUALIFICATION METEODOLOGY (Check only one block)

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

X Test of Similar Items vith Supporting Analysis

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

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

JUSTIFICATION/COMM~NTS -Cona&-Qualification Report IPS-752, Section

1.2. See binder, TAB D. Section D-1 for copy of IPS-752.

IPS-752. Section 4.3 states "The-design and construction of the sub-

ject penetrations of Para. 3.1 contains the identical leakage paths.

leak mechanisms, feedthrough concepts, seals, insulation systems,_

and matgerials as test data bases-one. tvos.three. and four and no

differences exist betweeni the test-data bases and the Watts Bar

desiz-n which ~would affect qualification."

PAGE~.
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BINDER NO. WBNQ-PENT-D2 PLANT WBN UNIT(S) I SHEET 5 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED AWa DATE 7/Z64R96_
PENETRATIO, LV POWER

& CONTROL CHECKED DATE____ ___

E. EQUIPMENT DESCRIPTION

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

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s).

(4) Serial Number(s)

P-lant Device

Elec. Pen.
LYP & C

Conax
CorporationL

See-TAB A

§See TAB F

Document

Same

Same

7508-10003

NA.

Reference

IPS-7 52,
Sect.-4.1

IPS-752,
Sevt. 4.1

IPS-585 .3,
Sect. 4.2

IPS-585 .3
Ap~ A

(5) Identify Component- See. TAB B, §Mp~iement 3.
Unique checksheet
attached.:__________________ 

____

JUSTIFICATION/ COMMENTS 9onag SuiMnry Qualification Report IPS-7 52

documete aualification bY WanaYsis and rCnnna?¶ojQn t2 sim~ilar

moduaX1r-t§ 1ow V21tai&9 221er and control genetratio assemblies

~revousl quaifid by Mgn tests conducted At leVels eoual to or

more nevere than TVA snecified regnirements for Watts Bar. Test data

basan~ h ~lcal etseien Qo to lame vover and

PAGE9-/.o
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BINDER NO. WNQPTO2PLANT WN UNIT(S) 1SHEET 5AOF 2

BI~UjT.~CONAX ELECTRICAL COMPUTED DATE f1& R__R

& CONTROL CHECKED ~K DATE_________

JUST IJICATION/COXM~NTS (Continued)

control classification penetrations. See IPS-752. Table 4.1. for a

detailed description of the tested Penetration (test data base one).

IPS-565.3 is the tX~e test repo rt for test data base one-described

in IPS-752. IPS-585.3 is much more detailed and .therefore it is

referenced at some 2oints in this binder. -Some Watts Bar penetrations

include solic ed-on outboard Pigtail extensions for size 8 AWG and larger

which were not part of test data ba se one. -Howveyr, the annulus

does not exoerience an]E steam accident environment. The splice

ins~ulations are Ra3!chem WCSY;-N as-shown in instruction man'ual IPS-214

(binder TAB H. Section H-1) and are qualified in accordance with

binder WBNEQSPLC-001. See Sheets 5B and 5C for correlation of

plant devices EOIS Noe's, Model No;.'s. Serial-No. 's. and Types.

All WEN Primary Contginment Electrical Penetrations are tabulated on

TVA Drawing 45N860-3 in binder TAB ,. Sect~ion E-2. Penetrations-

covered in this binder are low voltage 2ower and c-ontrol types and

are listed-on 45N860'-3 as- being for node voltage levels 3. 3A.

311. 4. 4A, and 411,

(Penetrlations for node@ voltage level-5 are covered in binder WBNEQ-

PENT-O~l and those for node voltage levels 1. 2. 2A. 2B. 2D. 2E,

2F, and 2G are covered in binder-WBNEO-PUT-003).

PAGEAIL
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BIND ER NO. WBNEQ-PENT-002 PLANT WEN UNIT(S) 1 SHEET 5B OF 29

BINDER TITLE CORA* ELECTRICAL COMPUTED DATE7 ~ R__PENETRATION_, LV POWER
& CONTROL CHECKED DATE

EQIS NO.

WBN-1 -PENT-293 -0005

WBN-l -PENT-293 -0006

WBN-l -PENT-293 -0007

WBN-l -PENT-293 -0008

WBN-l -PENT-293 -0009

WBN-I -PEN?-293 -0010

WBN-l -PENT-293 -0011

WBN-l -PENT-293 -0012

WBN-1 -PENT-293 -0013

WBN-1 -PENT-293 -00 14

WBN-1 -PENT-293 -0015

WBN-l -PENT-293 -0016

WBN-l -PENT-293 -0017

WE N-i -PENT-293 -0021

1ODEL IO.

7429-10001-03

7429-10001-02

7429-.10001-02

7429-10001-02

7429-10001-02

7429-10002-05

7429-10001-01

7429-10001-.06

7429-10001-06

'7429-10002-04

7429-10002-03

7429-10.002-03

7429-10002-04

7429-10*002-02

SERIALNO.

384

374

375

376

383

357

373

381

382

363

370

371

364

365

TYPE

L.V. -Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Control

L. V. Power

L. V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L.V. Power

L. V. Power

PAGE _1
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BINDER NO. WBWEQ-P=NT-002 PLANT WB1N UNIT(S) 1 SHEET. 5C OF 29
R __R

BINDER TITLE__CONAl ELECTRICAL COMPUTED WE DATE____ ___

PECNETRATOLL CHECKED .. DATE____ ___

WBN-l -PENT-293-0024

WBN-1 -PENT-293 -00 26

WBN-1 -PENT-293-0027

WBN-1 -PENT-293 -0032

WBN-1 -PENT-293 -0035

WBN-1 -PENT-293 -0036

WBN-l -PENT-293 -0041

WBN-1 -PENT-293 -0044

WBN-l -PENT-293-0046

liEN-i -PENT-293-004 7

liEN-i -PENT-293 -0048

WIEN-I -PENT-293 -00 51

liEN-I -PENT-293-0052

WE N-i -PENT-293 -0053

MODEL NO,

7429-10002-02

7429-10002--06

7429-40002-05

7429-100.02-02

7429-10002-02

7429-10002-05

74i9-10002-01

7429-10002-05

7429-10002-05

7429-10002-02

7429-10002-05

7429-10001-04

7429-10001-05

7429-10001-05

SERIAL NO.

366

355

358

367

368

359

356

360

361

369

362-

372

379

380

TYPE

L. V. Power

L.V. Power

L.V. Control

L.V. Power

L.V. Power

L.V. Control

L.V. Power

L.V. Control

L.V. Control

L.V. Power

L.V. Control

L.V. Control

L.V. Control

L.V. Control

P AGE 13 -
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BINDER NO. WBNEQ-PENT-0o2 PLANT WEN UNIT(S) 1 SHEET 6 OF 29
c~~ 

- R __BIND CRITE ONAX ELECTRICAL COMPUTED QM DATE____ ___E TRAON 9LV1 POWER
&CONTROL CHECKED DATE~

F. INSTALLATION INTERFACES

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

Mounting Bolts

External
Process
Connect ions

Electrical
Connect ions

Conduit Seals

Connector
Seals.

Orienta tion

Physical
Conf~iguration

Other

Ident if, Interflae

NA.

NA12NoeIb 21

NA-See Note 2 below

FA

Plant
Requirement?

(Yes/No)

NA

NA

NA

NA

NA

NA

Yes

N .A

Reference
Test Report

NA

NA

NA

NA

NA

IPS-7 52,

Table 4.1

NA

JUSTIFICATION/CbM1ZNTS Note 1:. In-line onlice innnliat

tion QLIield cable to oenetratj.~n conductor pis~tails vera orovided by

TVA and aXe n9t 2art of the Penetrationa _gsseubl aualif ication. See

binder WBNEQ-SPLC-001 for svlice analification.

Note ;J 0119 2ede olt~edthoahtb a~~1 edho el

colad~ur.as Lu, udmstor insuulaion. goo~pg conductors. installation

weld. There Are 22 required external' 2roessa recuirements, no conduit

6-211. (penetrations are gealsf), and orientatioii is not a consideration

fflY~ n*,i*4*a**. .. ,a -

PAG&.I/-L
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BINDER NO. WEREQ-PENT-Ooz2 PLANT WIN UNIT(S) SHEET 71 OF 29

BINDER TITLE! CONAX ELECTRICAL * - R -_ R
PENETRATION, LV POWER
& CONTROL

CH ECKED DATE 7z~

(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/Nh) (note below)

.Yes /N!o/NA_

()Equipment inspected for damage

(b) Baseline performance
measurements taken

(c) Equipment aged:

Thermal

Radiation -Yes

Wear U

(d)- Vibraition'/seismic testing
conducted

(e) Design basisa event-(DEE)
exposure

(f) Poat-DBE exposure'

-'U--

-Yes

(g). Final inspection and
.disassembly 

N

(2) Was the acme piece of equipment used throughout the
described in item (1) abow~e (yes/no/NA)? yM

IPS-7 52.

RLef erenc e

NA

Sect. 5.7.4

S-ect. 5.7.5

NA

Sect. 5.12

,Sect. 5,14.1

Sect. 5.14.1,

NA

test sequence

(3) Have the test equipments test equipment accuracies and calibration databeen appropriately documented (yes/no/NA)? Yes
(Reference IP§-585,3. 2, 32).!

JUSTIFICATION/CONNENTS- ýG()(A)-Al~thoU~h Conax does 2ot state tha~t_an inital vin al inspection was~ dne. they have omy-l-eted numerous
successfuml -test MVrorm and there isn eao o b elieve a visual-
in~ecion. WaLs got done. However, ~an initial-visual insp-ection is-
no reguired by IEEE 317-1976.ý
G(1)(c.)=&Mecricaj venetrations. are Dagsivedevices and ale not subject
to zear ase a n zec anim. WeAr aging is not recuired'by IEEE
317-1976 The penetrationshowvr ger subject ed to simulated
operatiol stesswih includd 9Ahermal cyaling (Section
5.7.3 ans t-term overloa an -fault current tests (Sections P G -

5.1.1and5.1.) a rcomndd y IEE31-1976.

A lu.5 iuC~-sajr~,A me,-. mr *

BQP1 89..24



BINDER .NO. WIWBNQ-PDNT-002 PLANT WBN UNIT(S) 1SHEET 7A OF 29

BINDR TTLECONA ELCTRCALR __R

BINDETRATIT ONAX POECRIC COMPUTED ~Z.DATE________

PE .CNETRATOLL OE CHECKED DATE'-7/J '

JUSTIFICATION/CO14NKNT G(1)(a)-Cougg does-not state that a final

1j~pt~,ou and digassembly wjas d~onue but extensive final evaluation

taltni af-2erforiwd (IZS-752. Sgetjon 5.14.2) in accordance with

IEEE 317-1976 I~I1~r~inzthe~ost-accident intefritv and onera-

bilkty of the assegblY. It is reasonable to assume that & an

tuerofConxseprec i make a visuaL -ina~ection. However, a

fInal visual iusUe~tiDjjgg disassemb~ly are not reguired by IEEE 317-

1976.,

Gtl)(e) And G(2) -Test data. basi I was exiosed to the secuence as

listed above Howeve, th~e DBE exposure did not include any chemicgl

r-L. ic a ma of xxn meneLLU.,kons was estalJisLLed J.

re22ort IPE=353.1O as -state ,d in IPS-752, Section 5,14.10.2. IPS-353.

10 documents env~iroMental giualification tests on another (not test

data base 1) 2enegratign asgsembly. Whs Assembly received sequetijal

thermal manin, thermal ecylirl. -radiation exposure, and DBA accident

nrofile a1162 levelsX.2roiMatelv egual to test data baoe 1 and in

e23ce1s Of WIII ISeanil&nts Thermal aMing was s2omehat less and

rdiatio eour s:ehtmoeta est datas base I. The mate rials

And design o this nenetlation assmby ae he sAMeAstsdtab e

I. See Conan Juntification/Comnariaon in IP~-7~2.. ~eti~4nn 51&ifl..

PAG -A
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BINDER NO. WBXEQ-PEOT002 PLANT_______ UNIT(S) 1 SHEET 8 OF29

CONAX ELECTICAL COPUE DATE 9 R -_ R

&CONTRM. CHE .CKED DATE________

11. AGING

(Tee/no/NA)? fr (Reference IPS-752. Section 5.7 )

JUST TI ICAT10N/ C0N)mTS _____________________

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

IP S-7 52

Aging Effect Yes/No/N Reference

Thermal aging Yes Sect. 5.7.4

Radiation exposure Yes- Sect. 5.7.5

Vibration (non-seismic) aging No KA

Sect. 5.7.3,
5.9.2, 5.10.1,
5.11.1, 5.12.1,
5.13.1 &

Operationel. (electrlical/m'echanical/proces a) Yes 51.
stress aging

JUSTIFICATION/COflENTS Vibration azing not required by IEEE 317-1976

(Penetrations are passive devices and vibrational stress is not a sia-

ni-ficant aginst dezradation mechanism).-

(3) Were all known synergistic effects which are believed to have a
signifi1cant ef fect on equipment. perf ormance considered in the aging
program (yes/no/NA)? *XA (Reference NA )

JUST I7IAtION/ C0KNENTS -No s'vnergaitic effects known for these

2enetrations., based on, a literature review of applicable materials

data for materials used in Conax-L. V. Power and Control

Penetrations.

(4) Thermal Aging:

(a) Was th-erma-l aging co nsidered in the qualification program
(yes/n~o/NA).? Yes (Reference IPS-752. Section 5.7.4.).

PAGE ILLU-STIFICATION/'CONNENTS .Aizinim based on materials tests and

aigglsin done in IPS-325 (binder TAB D, Section D-2) by Conax.
TVA 19537 IOE-3-86) t5V*Z4



BINDER NO. WBNEQ-PEt-002 PLANT WBN UNIT(S) 1 SHEET 9 O 29

- CONAX ELECTRICAL.- - R -__ R
`?y~wA~fLV IV WEK

& CONTROL

COMPUTED %nw DATE ~LL

CHECKED 10*ýDATE~

H. AGING (Continued)

(4) (b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/IA? Yes
(Reference: IPS-325 3,Table 3.1 and IPS-752. Tables 3.2 and 3_.3)

JUST IFICATION/ COMMETS___________________

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference IPS-752. Section 5.7.24.2).

JUSTIFICATION/COMMSNTS 'Thermal aginx based on conductor feed-

through life. See analysis of feedthroughs in IPS-325. ARRM. A.

(d) Wis the aging acceleration rate justified and the paraeters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference IPS-752. Section 5.7.24.2 ).

Parameter

Temperature
Time

Plant M~aiimu Normal

120-F
40 nos,

Test Equival~ent

150PC -120 0C
100 hrs. 40 yrs.

JUSTIPICATION/ COMMENTS. See Sheet 9A.

Ce) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference IPS-752. Section 5.7.24.2 )

JUSTIFICATION/COMKMNTS ______ __________

Cf) If activation energies vero used for determining accelerated
aging parameters, are they properly referenced 'to the source
of the t echnical data (yes/no/IA)? Yes (Reference IPS-325.

Rev. L. Section 6.4.1 (Footnote at bottom of Daee) in binder

TAB E. Section E-4 )

JUSTIFICATION/COMMENTS _________________

PAGF 0-/
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WBNEQ-PENT-002 BW19A 29
BINDER NO.______ PLANT_____ UNIT(S) 1SHEET __OF __

ELETRIALR R
8I;hT&COWAX ELMCL COMPUTED JUZS. DATE_________

The thermal age conditioning curve shown in IPS-752. Fisture 5. 7.1. shows

a 40-year life at 120C. Note in IPS-752'. Table5.9-.4s that the full loa'd

current test ambient temverature (TIA) is ar'eater than the normal ambient

at Watts Bar. the test total-operatins temerature (TIP) is less than 90%C

in every case,, and, the test current is- treater than the Watts Bar required

current (See contract 76](6112,064. Section Eix.(l) in binder TAB E.-

Section E-1) in every case, Therefore. a greater than. 40-year thermal

life is conserva-tively established for the subject penetration

assemblies*_-Conax document rPS-325 covers an ongoingz test progzrai. A

newer reviio~n of IPSw-3Z5/Rqv.! E ghove the latest Couax calculation of

activation-enemgy for their feed-throiagh. is 3.916. which agrees closely

with the renreusion line Presented in IPS-325. Figure 5.7.1.--See* in

binder TAB E, Section E-4,'-IPS!-325. Rev. .E, age 26. See Material Aging

Calculation Re]2ort WAC-62. ;age- 2 in binder. 'TAB C. Section C-i for

calculation of cualified, life At 9*C.'

PAGE2-J±
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1 RHE 10_ OF2

CONAX. ZLECTRICALCOPTD______
BI~~I~j2. COMPUTE DATE____ ___

& CONTROL CHECKED DATE____ ___

H. AGING (Continued)

(4) (g) If a regression line was used for determining accelerated aging
paraieters,- are test points or failure modes identified on the
line (yes/no/NA)? Yes (Reference IPS-325. Rev. E. A~vendix A
in binder TAB 9. Section E-4 )

JUSTIFICATIDN/COHMENTS Also, see IPS-752. Fi&Mre 5.7.1 and

binder sheet 24A.

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

JUSTIFICATIDN/COMMENTS Lot required by IEEE 317-1976. Aging

time and teMerature was sufficient to account f or 2enetrat ion

oper t~iuf teM'~erature vhich is ambient. plus temperature rise

due to electrical-loadinA..

()Radiation Aging Exposure:

(a) Was radiatdn aging exposure considered-in the qualification

program (yes/na/NA)? ye (Reference IPS-752., Sect. 5.7.5 )

JDS .TIFICATION/ COMMENTS ________________

(b) Were the materials susceptible to radiation degradation
identified in the qualification progra (yes/no/NA)? Yes
.(Reference IPS-325,. Table 3.I and IPS-752. Tables 3.2 and

JUSTIFICATION/COMNENTS All materials vere irradiated to the

same level,.

(c) Was the basis for radiation aging exposure identified in the
qualification program (yea/no/NA)? -No (Reference LA_)

JUSTIFICATIOI/COHKENTS Dose agglied exceeded Wfatts Bar 40-

jear glue accident dose to genetrations.

P AGE2-.
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BINDER NO. WBNEQ-PINT--002 PLANT_______ UNIT(S) 1 SHEET 11 OF 29

CONAXELECTRICAL COMPUTED DATE 7.44 r __

& CONTROL _________CHECKED DATE,____ ___

.H. AGIN

(d)

(Continued)

Is the-radiation test exposure dose and dose rate acceptable.
(yes/no/NA)? Y", (Reference.IPS-752. Section 5.7.5.).

Plant normal. ambient radiation7
dose (rd) 240 7

Teat'exposure dose (rd) 18408 (0 r1161 Ar

6 6Teat exposure dose rate (rd/br) l.09z10 (H20) or Q.28x10 (air)

Test. e xposure source typre
(e.g., Co-60 gamm) So0AMaa

JUST IFICATION/ CONNENTS ___________________

191t =20mur dose is the -sum of AG-year norMal dose VIus
acciden dose.- See*Shoet h1A for dose 'conversion from water to

(6) Vibration (non-seismic) Aging:

(a) Were the effects -of no'n-seismic vibration induced during normal
and abnormal opera'tion addtessed in the qualif Iication program
(yes/no/Nk)? 12. (Reference U. ).'

JUSTIFICATION/ CMOZNTs Not reguired by IEEE_317-1976.-

(Peetrtins re a"ine devices And vibrating stresa Is. not

a uimnif ic-ant Alina ACrEadation MechanaismL.

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/IA)? NA (Reference NA )

JUSTIFICATION/ COMMNTS. Se (§)(a).

PAGFB-12
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BINDER NO. jBKQ-PEMT.*oO PLANT WN UNIT(S) SHEET hAOF2

BINDER TITLE CO~ LCRCLCOMPUTED ±L.DT 7I R__R

& CONTROL
PENETATIO, LV OWERCHECKED DATE _____ v__

Dose conversion from rads later to rads air for the incident Co-60 tamma ray

flux used i2 the irradiation 2ortion of the test normi pr oportional to

the ratio of the Mas absorition coeffji2-inl Wap&)fr 21 90m rave in air and

water mam ang ma erage Cg-60 zaina enexay of 1.25 mev. Mth air

equivalent dose is 1.285 a 108 lads mlao i/(~d~ ater or 1.156 x 108

rad go ask absontion coefficien values of 920268 cm A6m for air and 0,0298
2

cm 16M for WAte 22ere used. (Reference: AWL-5800. reactor nhyasic

In the aAMe manner, the test eMosure doqse rate-of 1.09 x 106 mad/hr_(water)
6

converts to 0.98 ;j 10 rad/hm (air).

PAGFR -.a.-22am
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BINDER NO. WENNEQ-PUT-OO2 PLANT_______ UNIT(S) I SHEET 12 OF 29

CONAX ELECTRICAL COMPUTED 924 DATE. R__ - __R

&CONTROL CHECKED 49-' DATE______

H. AGN (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/Nh)? Yes
(Reference IPS-752. Sect. 5.7.3.-5.9.2. 5.10.1. 5,11.1.

JUSTIFICATION/COMMENTS Thermal cvcle test.'continuous current

tet sot tizeoverload te~st, short circuit test,

reneat continuous:curr ent-test. and maximum duration of

short circuit tests.

(b) Was the basis f or stresses i nduc ed during operational aging
identified and justified in the qualification program
(yes/no/IA)? IM (Reference IZPS-752. Sect. 5.7.3. 5.9.2.

5 50.. 511.1. 5.12.1. 5.13.1, & 5.1 5.1 )

JUSTIPICATION/COIMjMIT Streses induced vere'in accordance

]Zith IEEE -317-1976.

(8) Was the qualified life-of the equipment and its basis defined in the
qualification program (yes/no/Rh)? _ii (Reference IPS-752. Sect 1.4).

Qualified life (Document in QNDS) 40 years

JUSTIJICATION/COMNENTS See Justification/Comments in MD9.

PAGE&&
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BINDER NO. BNQ-PE NT-00 2 PLANT_______ UNIT(S) 1 ~ SHEET -3 OF 29L

CONAX ELE CTRICAL COPUE R0 DATE OMS

&CONTRMI CHECKED JO DATE____ ___

H. AGING, (Continued)

(9) Were replacement intervals f or the, equipment or its components def ined
in the qualification program (yes./no/WA)? yA
(Reference

Replacement Intervals (Document in QINDS) None--required per IPS-214.

"Installation and Maintenance Manuals" See binder TABS G (QMDS) and

H.-Section B-1 (Instruction Manual),

JUSTIJICATION/COmNT.S IPS-752. Section 1.4 states "...materials as

used in Conax electric-piniatrat ions are not suscep~tible to any

aignifigan-t destradation due-to thermal astins and radiation and that

* no a&e or service related common failure modes exist that would

Preclude' a Qualified life of 40 years."

PAGEe2
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BINDER NO. WBNEQ-PENT-002 PLANT________ UNIT(S) 1SHEET 14 OF 29

BI~JjT~_ CONAX ELECTRICAL DT _II~i ~ ,,L UE COMPUTED ACW DATE_
& CONTR .OL _______ CHECKED 4 .DATE- 

__

1. 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 -Enerjzv Reference

(a) Polysulfone/Sealant NA NA NA NA
Kapton Polyimide Film!

(b) Clondauctor Insulation NA NA NA NA

(c) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(d) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Ce) __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _ _ _ _ _ _

JUSTIFICATION/COMMENTS Penetration feedthrough sealant and conductor

insulation materials are considered susceptible to thermal and radiation

deptradation implicitly when test programs are developed based on IEEE 317-

1976 guidelines. Testinit was done in accordance with IEEE Standard 317-

1976. Test Program included tests on insulation and sealant materials. No

materials analysis by TVA is required.

Refer to TAB D, Section D-2. IPS-325. for Conax's discussion of materials

susceptible to thermal and radiation degradation and aging.

PAGE~d1-Q
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BINDER NO. WBNEQ-PENT-1002 PLANT WBN UNIT(S) 1SHEET 15 OF 29
R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED OW DATE _________

PENETRATION, LV POWER
& CONTROL CCED DATE- _ -

J. EQUIZMENT 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)? Les (Reference IPS-752. Sect. 1.5. 5.1.1.1.
5.4.1. 5.5.1 J 5.14.2 ).

Identify Acceptance Criteria: Baseline acceptance criteria includes

leak rate Ivess than 1E-06 SCCISEC helium, dielectric strength test at

2.7 kV for 5 seconds with no failures. and insulation resistance

greater than 1E+08 ohms. During DBA. function and overate at

spe~cified serv~ice levels without lgose of mechanical or electrical

integrity. After DBA. gas leak rAte less than 1E-02 sec/sec nitrogen.

dielectric strength test with no failures. insulation resistance

zreater than 19+08 ohms.-

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after) and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference IPS-752. Sect. 5.0. 5,14.1.
5214.2. and 5.15.3.11)

Identify baseline and functional testing: Baseline testing included

gas leak rate. 2nneMatic 2ressure. dielectric strength, insulation

reuistance. and conductor continuity. During DIA test, Penetration was

energized And carrinig load except for 10 intervals when insulation

resistance was taken. Post-DBA tests included gas leak rate.

dielectric strength, insulation resistance. and conductor continuity.

JUSTIFICATION/COMNENTS Tests were _in__accordance with IEEE 317-1976.

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference IPS-752. Sect. 5,14.1.1 and 5.14.1.2,) P AG E a 22.

JUST IFICATION/ COMMIENTS ______________________

EQP189.24TVA 19537 (OE-3-86.)



BINDER NO. WBNEQ-PENT-002 PLANT WIN UNIT(S) 1SHEET 16 OF 29
R -_ R _

BINDER TITLE CONAX ELECTRICAL COMPUTED WE.. DATE ____ ____
PENETRATION-, V POWER 1

&CONTROL CHECKED DATEý~~

J. &OUIFMENT ELECTRICAL CIARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS (Continued)

(4) Do the applied loads during baseline testing reflect normal operating
conditions (yes/no/NA)? No (Reference IPS-752. Sects. 5.1 - 5.5 )

JUSTIFICATION/COMNENTS Baseline testing consisted of insulation

resistance, conductor continuity, and hinot tests which Provide an

~4~i9tth~e electrical condition of the nenetration. but Are flOe

the actiial voltage and loald carried, by the Denaetrations in service in

the Plant, Tests wer inaxdance with IEEE 317-1976.

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

(a) Pizram~ate Specific Accident Conditions Reference

Voltage 480 VAC ma" nom system volt, Open item

Load Various Spec. 2697. Sect. E.4.G

Frequency NA NA

Accuracy NA NA

Insulation Binder
Resistance 1E+05 minimum WBNEQ-GEN-001. Sect. III C
Leakage Binder
Current... 40 millianmaiu WBNEO-GEN-001. Sect. III C

JUSTIFICATION/COMMENTS Specification 2697 is Part of Purchase contract

76961-87064 in binder TAB E, E1lectrical neuetrations are not freguency

sensitive and have no a~cnrn~v ranuivein~nta

PAGE B-;
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indication of the electrical condition of the penetration 
but are not

x 9sensitive and h"a no AectIrAev t,
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BINDER NO WNEQ-PENT-002 PLANT WBN UNIT(S) 1 SHEET 17 OF29

-CONAX BLECTRICAT.R__
PNWR , V POWER

& CONTROL
COMPUTED LLAZt DATE ?t-24IL

CHECKED e~_DATE ___ __ __

J. EQUIMN ELJECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERVARWANCET1
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS

Demon~tratd Conditions

528 VAC

Various

60Hz

(5)(b) Paaumat.

Voltage

Load

Frequency

(Continued)

Reference
IPS-752
Sect. 5,14.1.2
IPS-752
Sect. 5.14.1.1l
IPS-585 .3
Sect. 3.2

NA NA

Insulation
Resistance,
Leakage
CLuxreng

1 E+06 minimum

0.12 millimsD maximm

IPS-752
Sect. 5.14.1.3
IPS-7 52
Sec;t. 5.14.1.4

JUSTIFICATION/COHNENTS

PAGE9100
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BINDER NOBE-PN-0 PLANT WBN UNIT(S) 1 SHEET 18 OF 29
CONAX LECTRCAL ~R -_ RCONAX ZLuwlix COMPUTED DATE "Z,4 ___

& COTROLCHECKED DATE~

K.* REQUIRED OP ING~h KUVT~nMU

Reference Environmental Drawing No. See Sheet -19A

(1) Normal Max (2) Abnormal max

(a) Temperature.( FO) 110 (a) Temperature (*F)

(b) Pressure (puig) Oj (b) Pressure (psig)

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

(d Radiation (rd) 2O (d)ma Radiation (rd) NA

(3) Process Interfaces: None.

(4) State anticipated occurrence frequency and duration of abnormal

conditions: VI) to eight--hours ncer excursion gad occurrjin& less-than 1%

of olant lifee 2nlw As$.

1202m l WalaL emperDQature for thi a t jme

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

(a) Temperature (*F) 327 Accident type LOCAl]

(b) Pressure (psig) 2j~ Accident type LOCA/1

(c) Humidity (Z) 00Accident type LOWA/

1.4xlO 7g i=(d) Radiation (rd) ZAW 1 a Accident type LOC

(e) Spray Type ~ ka .Accident type LOCA/1

0.1844 molar %B~O 30.033 molar Nal
*Chemical Spray vR 8.35

HIELB

IELB

~ELB

PAGER-??
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BINDER NO. WENEQ-PENT-002 PLANT WBN UNIT(S) 1SHEET 19 OF 29

BfflDI,U% CONAX ~ECTRICAL COMPUTED DAT _ ____ ___

.v iuCHCKE DATE___ ______

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

One end of each Penetration is eR~sed to annulus environment. Contain-

ment ends are in lower compargge-nt (outermost small rooms), lover comn-

kortment ins trument room. or upper compartmnent. Parameters shown are

worst case& see Sheet 19A.

(6) Is the equipment subject to moisture or liquid intrusion which can
affect the performance of the equipment under design basis accident
conditions (yes/no/lu)? No (Reference IPS-752. Sect. 5.14.1 ).

(7) Subject to submergence (yes/no/NA)? No (Reference Calculation

(NEB 840120 220) Maximum Containment Water Level for Flood Eleva-

tion (EL 717.7 outside crane wall where Penetrations a-re located),

and binder TAB A for Denetrat io elervat ion, -Also see Dwm.

45N86Q!-3 in-binder TAB E. Section E-2 and field verification in

binder TAB F for location).

Identify initiation time and duration of submergence: NA

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

Type RIMS No.

See Sheet 19B 
______________

PAGE:,--;
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BINDER NcfBNE-PEQnfT-002 PLANT WE UNIT(S) 1SH EET LqA OF 2g9
BINDER TITLE CONAX ELECTRICA.L COMPUTED 0-O DATE 

___
PENETRATION, LV POWER 

'I?14 - ___& CONTROL, 
CHECKED 49t DATE ____ ___

AREA/Hwy IRIIMENTAL DWG

UPPER
COMPARTMENT
(47=5-41

Max Normal
Temperature, OF

Max Abnormal
Temperature, OF

LOWER*
COMPARTMENT
(47 1235-42)

105 (1)

ANNUL US
(47 E23 5-44)

95 (2)

IN STRUMENT

(47 E23 5 -45)

75

Max Normal
Pressure, PSIA (PSIG)

Max Abnormal
Pressure, PSIA (PSIG)

14.17 (0.3)

14.7 (0.3)

14.7 (0.3)

14.7 (0.3)

14.7 (0.3)

14.7 (0.3)

Max Normal
R.H. 2

Max Abnormal
R.H. Z

4 0-Yr Normal
Radiation, Rads

Peak Accident
Temperature, OF

Peak Accident
Pressure, PSIG

Aeccident
Radiation, Rads

Total 4 O-Year
Plus Accident
Radiation, Rads

xlO 6gamina(4) 2x10 7gamma

160

12.3

1 .4x1O7 gfmma(6)
7.44Ix10
beta (3)

8.941zW 7

gamma plus
beta

327

12.3

1X107 gamna7
7 .4 4 xlx107

beta (3)

1 .0441 xlO8

gama pl us

*Fan rooms and accumulato~r rooms (outermost small rooms).

(1) Documented average temperature. See calculation EQP-.02.(2) Documented average temperature. See calculation GERNAIA-001.(3) See Sheet 19C.
(4) See Calculation GENNWL-001. 

PG(5) See Calculation WBNNAL3-004, Sheet 3, Conclusion 5.(6) See Calculation TI-RPS-48, Sheet 7.19.(7) Open Item Issue Drawings 47E235-42 3R2 and -45 RI.
TVA 19537 (OE-3-861 

ZQP1 89.24

lX106gamma(4) 3.5xlO5 .gamina(4)

327

I xlO 7 gami~a
7.441xJL0
beta (3)

8.476xo 7 gainma

1.2xlO7 gAMinA
Plus beta(5)

1.xO7gamma



BI1NDER NO. QT00 PLANYT WI N UNIT(S) 1SHEET 19 OF 29
CONAX ELECTRICAL COPUE 

R______LV Z1ER COMUTDATZ

WBNNAL3-004 -Ac-ciden DoeIsd ector Bmildi,22(345 860205 235)o

TI-RPS-48(12) - Iptegratgd__&_cident Dose Inside Primer, Containiment

GENNAL3-00l - No2011 Radiation Doog (3B45 851117 235).

GENNAL4-00-1 - SoN and WIN Annulus Temperatur e--Aalymio (345 860317 237).

maxinaumCotien Wate-r Leve1 (NB 8401120 o 20.

GENNAL3-op22 -Reduction ogf Bet -a Doge by-Sheet Steel (B45 8 0423 -23-5-).

EQP-02 - Averaize Temperaturfo Ros In ide Lover ContainmentC B71 860402 200).

GENNAL3-013 - Bet& Dose Reduction f1om Finite Vo-lum (B45 860624 235).

PAGE.BU-224
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F BINDER NO. WBNEQ-PENT-002 PLANT_______ UNIT(S) 1HE 9 F2
Bytfa% CONAX ELECTRICAL COMPUTED DATE _ ___R_-_

CHECKED ~L DA T E _ _

The accident beta radiation dose to the Penetrations is determined as foliowrs:
The mti cou =*n t aci g b stadose is 218rads in -ccordance with
calculation TI-RPS-48 R2-in TAB E. Section E-6.

The Penetration terminal boxes-. vhich enclose all radiation sensitive materials,

are constructed of 18 "aune Miminin sheet steel as shown on draw ings 7429-24001
and 742-24002 in TAR T. Iacrac ihclculation GENNAL3-002. Reduction
Of Beta Dose by Sheet S$teel, in TAB L, Sectio E-10 the boxes reduce the beta dose

4.7xl08 X _58x10 or 7.426a lo1 rads inside te boy.Ti oeisdsgae

as beta radition in TAB B. but it also inludes bremostrahiung.

Additionally, the boxes are not effectivel sele aainst L2CA D-ressure and
conamiat s ca enter. -The-dose to the venetrations from contamination in-the
boxes varies directly with e sixe of the b-g- or these Penetrations the
largest box is 24"1 x 24"1 x24"1 ap show on dalingL 72-4001 in TAB I h

volume is 13824 in or 2.25.1 5 __3. Inacrac ihcluation GENNAL3-013.
Beta Dose Reduction from-Finite Voume in binder TAB E. Section E-12. the beta dose
reduction f-actor is 2.265x10 5/6 921xlO 8or 0.327x10 3. The resultant beta dose is

threoe ,7l8 x-35
therfor 4.x.1 _x .327xl0_ or l.3710rads.

The total beta dose inside the box from these soUrces i .2x0 + l.537x10 5

or 7.441x107 rads,

PAGE 99 -3
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UNIT(S) 1SHEET 20 OF 29

R -_ RBUYDER TITLE CONAX ELEC -TRICAL COMPUTED DATE 7___ ___PNTRATION, LV POWER /A4
& CONTROL CHECKED DATE, L

L. SUKMARY -COMPAISON OF TEST CONITIONS To SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

IPS.-752
Parme2 pecfiid Dg~atatd Reference

Operating Time 100 dan.... 13u.54 day Fir. 5.14.1

Temperature O0F) 327 70Fiz. 5,14.1

Pressure (p Sg) 12. - 7 Fig. 5.14.1

Relative Humidity MZ 10j 0 Fiz. 5,14.1

0.1844 molar H BO3 6
200ppm H B0 S0ppm.

0.033 molar Na & Hydrazine 2Tijeiodium
*Chemical Spray PH83 Phosht. ng 9.23 Sect. 5.14.10.2

1.0441x10o ga 1 .156xlO 8Cair)or**Radiation (rd) plus beta 1,285al Q.Rdoo Sect. 5.7.5

Submergence Noye N one NA

*Includes spray concentration, flovrate, 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
PrmtxEnvelopes Specified IPS-752

(Yes/No/NA) Reference

Temperature Yes Fiz. 5.14.1

Pressure yen Fig. 5.14.1

Relative Humidity Yesai,51.

Chemical Spray NA Sect. 5.14.10,2

Submergence NA NA

JUSTIFICATION/COMMENTS Syecified containment spray is 30 days.

0.92ma/f 2

and the flow-rate if OJ R *f , 2ray chemistry varies with time*

pAGF: 8-3V~
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BINDER NO._WNQPN-0 PLANT WN UNIT(S) 1SHEET OF 2
~~OA ELECTRICALJ,...-~. R __R

LVwik~N tvpowimR COMPUTED ]JkZL DATE______
& CONTROLVAI)

CHECKED 04K DATE_______

JUST IFICATION/ COMM4TS (Continued)

Parameters shown are a comp osite-resultant concentration. All of

these Penetration. na ant.lji.ml 4., 4....,..4~..... 1.-..- -- ~

to direct -chemicatl s~ap imi ment. All Penetrations, except no.'s

5. 11. and 26 (which are all nondivisional).- are additionally protected

from chemical-spray by the concrete floor sla4b above them. These

Physical barriers nearate the effects of sprAy flow rate and-difference

in spray chemistry. Also see TAB B. s-heet 7A, Justification/Comments

for GC1)(e) and G(2). As is sen in TAB C. Section C-1. Report WAC-62.

the test Profile does not envelop the WIN accident profile for approxi-

mately the first 100 seconds. This exists due to starting at a lower

temperature and-the difficult, -in zettin2 the temperature to rise in the

steam chmer as fast as the WBE accident Profile does, a common Problem

in steam tests.- Report WAC_-62 doe. not-include the first test tempera-

ture t-ransient. This extra transient and the sianificantlv hip-her test

tevrtrscmest otesihl slower transient rise time.

Alnn na nne..A 4... YU@..~c'~ e~± p.,.. - . - -

Also. Z2 a 2cLon 2,±'".j-t.j testing without a terminal

box is-more severe than with1 the box due to thermal-la-z and dew point

effects associated with the box. Thus, -this small deviation -in the

Profile for the fi"rstfew seconds is not sintnificant.

PAGE.&•'
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Environmental Transient: the initial
transient and the peak temperature transient
applied twice applied twice Yes

Vibration: +10% added to acceleration NA NA

JUSTIFICATION/ COMM4NTS: -Margins asn-lied Per IEEE 317-1976.

ZFrequency margtin -not regquired by IEEE 317-1Q97. Elac--1

Penetrations function-electrical-ly-as insula.ted conductors.

and they are not freguency sensitive in the low frequency

range of Dower and control agplica~tiong. Sheet 1 of Material

Aging Calculation Report WAC-62 (see TAB C. Section C-1) shows

the test Post-accident operating tim~e equivalent is consider-

ably more than 10% over the Watts Bar required-operating time.

PAGFB,63 9
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BINDER NO. WNEQ-PEXT_00 PLANT _____ UNIT(S) ______SHEET 21 OF 29

B9~i1~._CONAX ELECTRICAL ~ AE~R -_ RBITRf1T& Lr- POE COMPUTED 
______ DATE__

& C O N T R O L C H E C K E D D A T E_ _ _ _ _ _ _

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

(3) Were margins applied to the test paraneters or otherwise addressed in
the test program to assum that normal variation and uncertainties areaccounted for? (Note margin applied, yea/no/NA)

Margin
Suagested Marg ins ger-IREE-323(-74) -Ap-plied Yes/No/NA

Temperature: +15 degree F 43 F Yes

Pressure: +10% but no more than 10 peig 62ý.7 psijz Yes

Radiation: +10% of accident dose 13.26% Yes
See TA.B C,Time: +10% (or 1 hour + operating time Section C-i Yes

per NUREG-0588)
10% of maximum nom.Voltage: +10%. of rated value system voltalte Yes

Frequency: ±5% of rated value Q.. No S



BINDER NO. WBNQ-PENT-OO2 PLANT WBN UNIT(S) 1SHEET 22 OF 29

R -_ RBINDER TITLE__CONAX ELECTRICAL COMPUTED LgV DATE7 __ ___PENkETRATI II, LV POWER
& CONTROLCHECKED DATE4(a

M. OPERABILITY-TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference IPS-752. Sect. 1.5 ).

JUSTIPICATION/COM1MITS Kaintaiu Dressure boundary and electrical

intearity.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? XUa (Reference IPS-752.

JTJSTIFICATIOI/ COM4NKNTS _____________________

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yea/no/NA)? Yes (Reference
IPS-752. Sect. 5.14.1 )

JUSTIFICATION/ COMNENTS ____________________

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? In (Reference IPS-752. Sect. 5.14.1 & 5.14.2 )

JUSTIFICATION/COMqnsNTS Test was f or 13 1/2 days. See analysis

extending-time to 100 diays in IP -752. 6Sect 5,14.10,1C,

pAGrý8 3 7
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BINDER NO. WBNEQ-PENT-002 PLANT WBN UN[T (S) SHEET 23 OF 29

r- AAV R ____R

PENETRATION, LV POWER
& CONTROL

COMPUTED KA~ DATE ___ __

CHECKED VW-DATE~

M. OPERABILITY TEST RESULTS,(Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Xua (Reference IP-853

Sact. 6.18.1.1. 6.21.1.1. and 6.24 ).

JUSTIFICATION/ COMMENTS

rVA 19537 (OE-3-86~ EQP1 89 .24
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I BINDER NO. W-BNEQ-PENT-.002 PLANT________ UNIT(S) 1HE 4 F 2
apfflyIT CONAX ELECTRICAL COPTD~DT ,,R - R

AIJSCHECKIED4 5 DATEZ!

N. CONTROL E N BRIILc

" f as A h+ u l f c t o r g w i e t f ed t o e s r e l a c , m i t n n e

I
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3
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BINDER NO. WBNEQ-PENT-002 PLANT WIN UNIT(S) 1 SHEET 25 OF 29
, R -_ RBINDER TITLE CONAX ELECTRICAL COMPUTED 4Z _DATE 7___ __PENETRATIO9, LV POWERCECEf___ 

___
& CONTROL DT ______

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models1 and
all extrapolations of teat data used in an
analysis been justified and documented)?

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

(3) Choice of qualification methodology adequately
just if ied?

(4) If analysis was performed, complete the followingi

(a) Were equipment performance requirements
identifijed?

(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 (No except-
ions taken)

Yes-

NA

NA

Yes

.Yes

NA (preaging
perf ormed)

Yes

PAGE..
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BINDER NO. WBNEQ.-PENT-002 PLANT WIN UNIT(S) 1SHEET 26 OF 29
BINDER TITLE CONAX ELECTRICAL COPUE DAE4ý h R -_ RPENETRATION-,MV7WF COMPDTEUTED____

& CONTROLCECE 
D TE/ -

0. SAMIARY OP 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 vhile 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

N_.Lee

TAB B, Sect.

WDi
NA( penetrations
not submerged)

Yes

Yes

Yes

TVA 19537 (OE-3-86) PG dk/-EQP189.24I



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

BINDER TITLE CONAX ELECTRICAL COMPUTED A0QE DATE____ 
___

(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?

Yes

Yes

Yes

Yes

NA

Yes

Yes

(18)

(19)

(20)

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

Criteria regarding synergistic effects satisfied?

Criteria regarding margins satisfied?

Maintenance and surveillance requirements adequately
identified?

NAC penetrations
qualified f or
100 days)

Yes

Yes

Yes

PAGFE-J4
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B3INDER NO. WBNEQ-PENT-002 PLANT________ UNIT(S) 1SHEET 27A OF 29

BIDTTSCONAX ELECTRICAL COMPUTEBPjDNPTIT COPUE 120 DATE ___

&-.ONRLCHECKED 
4V9& DATE"~ 4 I&___

Conax Reor IpS-5 steapiiaindcm o hs eertos

The Deneraon coti h detclDsible leakage Paths, leak mecb-

aniss. eedhrogh oncpts seals, insulainsseadmtrasa

the test data base Pene-tration IN0. 1 described in IPS-752. Detailed raw

tet aa o te ete ssmlies is cotid iIP58..PS-752 is
a smmrydocument of the reorts On thet testd assmle.I sav

thorough uar .and i h document 9umitd by CnxCOrPOration as the
key qualifatoreotfrtesbetbvotgPyeancnro

P-enetratio -aupeblien-9

PAGE
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B INDER TITLE -CONAX ELECTRICAL COMPUTED 409-. DATE_______
PENETRATIONL OE HCE ______

.& CONTROL CEKDA -DATE 117______

SUPPLEMENT 3
COMPONENT-UNIQUE CHECKLI1ST

ELECTRICAL PENETRATIONS

Page I of 2

EQUIPMENIT-IDEPTIFICATION

(1) Are the penetrations identified in the qualification program identical
to the plant penetrations which require qualification
(yea/no/NA)? No

JnPlant Repor Yes/No/NA Section

(a) Penetration type LVP & C LVP & Yes Table 4

(b) Mounting See 29 See y 22A Yes NA

in-line
(c) External connections 1pjicj NA NA NA

Comments: TVA Provided in-line splices. ConAX test was of similar

items~ with oupportizlt analysis, ver IPS-752. Sect. 1.0

IPS-752

1 1

(2) Does the qualification report identify the following performance
characteristics:

IPS-7 52
Acceptable Report

Performance Characteristics (-Yeo2LiiA) Section

(a) Temperature rating Yes 5.7.24.2

(b) Voltage rating Yes See Sheet 29A

(c) Continuous current rating Yes5.5

(d) Short-time overload
current rating & duration

(e) Rated short circuit

current & duration

(f) Pressure rating

Yes

Yes

5,10.4

5.11.2

5.1 & 5.2

PAGEBAI
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Acceptable
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BINDER NOWNQ-MT-002 PLANT WEN UNIT(S) 1_____ SHEET 29 OF 29
CONAXELECTICALR 

__RCONA ELECRICA COMPUTED ~A M DATE_ _ _ _
& CONTROL ____________CHECKED _14 D ATE 2{

EQUIPMENT IDENTIICATION (Continued) Page 2 of 2
IPS-752

Acceptable Report
Performance Characteristics (Yes/No/NA) Section

(g) Maximum gas leakage rate Yes1.

Coments: -See vaize 29A-

(3) Does the qualification program address the following tests:

IPS-752
Acceptable Report
Yes/No/NA Section

(a) Continuous current rating Ys5 .9.2

(b) Short-time overload
current rating and duration -Ys ,1.1.

(c) Short circuit current rating
and duration YesL

(d) Rated maximum duration of
rated short circuit current Yes 51.

(e) Pneumatic pressure rating Ys5.2.1

(f) Maximum gas leakage rate Yes511

(g) Conductor continuity Yes5.1

( h) Dielectric strength Yes5.1

Wi Impulse MA MA

Qi) Insulation resistance Yl ..

Wk Flame Yes6.

Comments: Impulse tests not required for loy voltage Penetrations

Per IEEE 3-17--1976.

* AG EI....
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BINDER NO. WBNEQ-PENT-o0 PLNT___UNTS)SEE_2AOF2

BINDER TITLE CONAX ELECTRICAL COMPUTED-W& DATE ___ __PENETRATIOrL WE
& CNTOL______________- CHECKED DATE~ '

Additional Comments for Supplement 3

(1)(b) Watts Bar L. V. Power and Control Penetrations are mounted by
welding the penetration assembly header plate to the annulus(outside containment) end of the containment nozzle. The
containment nozzles are horizontal. The inboard ends are supportedby a support plate resting in the inboard end of the nozzle andlocated by support rods attached to the header plate. Inside
containment junction boxes for connection of penetration conductor
pigtails to field cables are bolted to slip-on flanges welded to theinboard end of the containment nozzle. Outside containment Junctionboxes, where used, are bolted to the penetration header plate in the
annulus.

The test penetration assembly was inserted horizontally into theenvironmental test chamber as shown in IPS-585.3, Appendix D,photographs 5.0 through 8.0. Whether it was bolted in or welded inor whether it incorporated an inboard support plate is not stated,but this is in no way material to the results of the DBA test. Nojunction boxes were used as stated in IPS-752, Section 5.14.1, which
is conservative as discussed in IPS-752, Section 5.14.10.1A.

(2)(b) The voltage rating of the penetrations is implied but not
specifically stated in the qualification report. The voltage ratingwas specified to be 600 volts in contract 76K61-87064. Dielectric
strength tests before the DBA test at 2.7 kV and after the DBA testsat 660 volts are consistent with a voltage rating of 600 volts inaccordance with IEEE 317-1976, Sections 4.2.1, 7.3.2, and 6.4.13.
See IPS-752, Sections 5.4.1 and 5.14.2.2.
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TAB A - EDUIPIENT IDENTIFICATION MATRIX

(

BINDER ND. MEIET-VIMIIT-0
MAWIFACTURERt COal CKIAT1ON
PAREs I OF 5

EMIS ND. UNIT DEVICE ID NO. DESCRIPTIE,

VWNI-PENT-293-DOJB

MI-1-PEJ(T-29S-0019

BNE-1-PENT-293-0020

WNI -PENT-293-0022

I-PENT-293-O0IB

4E I-MET-293-0019

PRIMARY CONTAINmENT
.ELEC PENETRATION

4 PRIMAR ECUAINHENT
ELEC PEWTRA710N

MODL

7429-10003-05.

7429-10001-03

I-PN-M9- 0020 PRINMR C[N(TOINMENT 7429-IO00-10
ELEC PENETRATIEN

I-1100-293-0022

I-MET-293-0023

PRINARY CMIAIMMN 7429-10003-10
ELEC PENETRATION

41 PRIMARY C(INTAIUENI
ELEC PEETRAT1ON

.7429-10003-06

COLUMN Alt EUV# WNRAP CONTRACT EVENT CAT

093-00 738' V 57' 6' 7601I-970M

017-00 734' 6' 57' 6' M6K1-67064

LOCA
a6/C
FV/C
HI/C

C9/C

LOCA
NSIC
FN/C
we/

Cy/C

116-30 734' P 57' 6 7661-97064

079-30 720' 57' V 76K61-1647

241-45.733' 57' 6' 761C&147064

NOf TIME SAFETY FUNCTION

1000/100D MAINTAIN PRESM BU NDARY I(CAT 8)
1000/100D AND ELECTRICAL. INTEGRITY (CAT A)
1000l100D
too/IND
IN10/IND

A/B 1000/1001 MAINTAIN PRESSUE B1 p CAT 1)
All 1000/1000 AN ELECTRICAL, INTEMITY (CAT A)
W/ 1009/1006

AID INDIIND

A/B 1000/1000 MAINTAIN PRES5 NUUMm (CAT 1)
All 1000/1000 AND ELECTRICAL. INITEMTY (CAT A)
A/eI 100/1006
All IF/lfl
A/B MIN/D0

A/M 1000/1000 MAINTAIN PRESM ME OWm ICAT 8)
A/B 100011000 AND ELECTRICAL. 1NI7NITT (CAT A).
A/U 1000/10O0
A/B 1110/116
Ale 1MI/1D

A/B 1000100 MAINTAIN PRE99NI B111 (CAT B)
Ale 100011000 USD ELECTRICAL. INTEOITY (CAT A)
A/B 1009/1000
A/B MIND10
All 100/100

t SEE WRVINS 451060-3 IN TAR E.

DIECKER/DATE

I -

t

A

A>

m

A

i
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TAB A - EQUIPMENT IDENTIFICATION MATRIX BINDER MD. NRNED-PENT-003
MANUFACTURER: tONAl CORPORATION
PAGE: 2 OF 5

ERIS NO.

NBN-1-PENI-293-0025

NDN-l-PENT-293-002B

NDN-1-PENT-293-0029

NDN-I-PENT-293-0030

UNIT DEVICE ID NO.

I-PENT-293-0025

I-PENT-291-0028

DESCRIPTION

PRIMARY CONTAINMET
ELEC PENETRATION

PRIMARY COINTAIRIN"
EI.EC PENETRATION

I-PENT-'293M,0029 PRIMARY CONTAI(AEN
ELEC PENETRATION

-B I-PENT-293-0030 - - PRIMARY CONITAINNIEJ(I
ELEC PENETRATION

------ LCATIW N---
MAODEL COLUMN W ELEVo RN/fl

7429-10003-01

7429-16003-02

7429-10003-04

7429-10003-09

CUfTRICT EVENT CAT OPER TIME SAFETY FUNICTION

254-30 771' 6' 57' 6' 7fl-6701A LOCA
"BIC
FUIC
RH/C
CU/C

027-00 738' 6' 57' 6 71Ui~-87064 LOCk
MS/C
Fl/C
RH/C
CU/C,

030-00 738' 6* 57' 6' 7IL&I-87064 LOCA
MS/c
FN/C
AM/C
CU/C

021-00 726* ' 57 6' 76K6147064 LOCA

100011/001)
100011000
1000/10011
IDO/ IMo
IllO/Imo

MAINTAIN PRESSURE BOU11DAAY (CAT B)
AND ELECTRICAL. INTEGRITY (CAT A)

A/B 1000/100D MAINTAIN PRESSUE BOUNDARY (CAY 8)
A/B 1000/1000 AND ELECTRICAL INTEGRITY (CAT A)
A/B 1001/10011
A/B 1/INWIN
A/B INO/IND

A/B 1000/1008 MAINTAIN PRESSUR BOUNDARY (CAT 1)
A/B I000/10011 AND ELECTRICAL INTEGRITY (CAT A)
AIB 10011/10011
A/B IND/INIH
A/B tho/INII

1000/100D
10011/1001)
1001111000
1110/1"O

INCIN

MAINTAIN PRESSURE AUWMARY (CAT N)
AND ELECTRICAL INTEGRITY (CAT A)

NBN-1-PENT-293-0031 -6 I-PENT-293-0031 -6 PRIMARY CONTAINMENT
ELEC PENETRATION

7429-10003-06 0"50 734' 6' 57' 6' 71L&1-9706 A/B 1000/1000 MAINTAIN PRESSURE SCUMMY (CAT N)
A/B 1000/1001) AND ELECTRICAL. INTEGRITY (CAT A)
A/B 1000/1000
A/B IMO/Imo
A/B INC/llm

SEE DRAWING 45W86 0-3 IN TAB E.'

P2EPBER/BAIE

CMWWR/ATE

(
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TAB A - EQUIPMENT IDENTIFICATION MATRIXBIER2. 
-P T03

MNUIOFACTURAER: CU CORPRAT ION
PABEt 3 OF 5

aIs NO1.,

V W I-PENT-293-0033

WNf-I-PEIIT-293-0034

UNIT DEVICE 10 No. DESCRlIPTION

I-P ENT-293-0033 PRIMARY CONTAINMENiT
ELEC PENETRATION

2 -99.-293-0034 PRIMARY CONTAINMENT
ELEC PENETRATIOIN

MODEL

7429-10003-04

7429-10003-02

COLUMN ANo ELEV* RHINO.4 CONTRACT

153-00 730- fi* 57' 6- 7601687064

151-00 734' 6i 57' fi6 76K16247064

EVENT CAT OPEN TIME. SAFETY FOCIN

1000/1000
2000/1000
10O0/1000
100/200

LOCA AID
MS/C AIB
Fl/C AID
922/C AID

MAINTAIN PRESSR BOUNDAY (CAT B)
AND) ELECTRICAL 111TERITY (CAT A)

100R/l011 MAINTAIN PRESSURE Y (CAT 8)
1000/100D AND ELECTRICAL DITMEITY ICAT A)

IMO/I"O

CV/C A/R 100/1MG

-, -- -. * ~O~AA17 ...h OIiADV i'fUTAI'WW~M?

G)~~~I7~VI-

0

VNf-I -MET-293-0039 I-PMN-293-0039

E1.EC PENETRATION

-0 PRIMAR CONTAINMENT
ELEC PENETRATION

PRIMARY CONTAINMEN(T
ELEC PENETRATION

7429-10003-07

7429-10003-4S

7429-I000-02

1"50 734' 6' 51' 6' 76616-87064 LOCA

Fl/C

154-00 729' 6 57' 6 7616247064 LOCA
WS/C
Fl/C
922/C
£12/C

1"50 738' 6* 57' 6 76K16-97064 LOCA

Fl/C
922/C
£12/C

A/B 1000/1001) MAINTAIN PR!01 NAROW ICAT B)
A/B 2000/1000 AND ELECTRICAL BINEITY (CAT A)
A/B 1000/1000
A/B 1MR/WMN
AIB 1MG/IN!)

A /B 1000/1001 MAINTAIN PES BONDARY (CAT 1)
A/B 1000/1000 AND ELECTRICAL INEITY (CAT A)
A/B 1000/10001
All IMO/IMO
AIB 2MG/IN!)

A/B 1000/1000 MAINTAIN PRESSR BUNDARY (CAT 8)
A/B 1000/2000 AND ELkTRICAL INTEGRITY (CAT A)

RIB IHO/100

*SEE 09401MG 4%iB60-3 IN TINE.
PREPARER/OATE

OCN=R/BATE ".r -

A - 9 - NR -
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TAB A - EQUIPMENT IDENTIFICATION MATRIX

ERIS NO. UNIlT DEVICE TO NO. DESCRIPTION MODEL.

VON-1-PENT-293-0040 -A I-PENT-293 1-0040 . -A pRIMARY CONTAINMENT '7429-10003-Do
ELEC PENETRATIONA

COL~UM Alt EMEV RMIRAD CONTRACT EVENT

207-00 79 -6- 57' 6- 76K61-B7064 LOCA

CAT OPER 71lE SAFETY FUNCTION

--------- MANTI PRESSURE BOU-DARY (CAT-)

100011000

INO/ImC

AND ELECTRICAL INTEGRITY (CAT A)

NBN-1-PENT-293-0041 -D I-PENT-293-0043

MON-I-PENT-293-0045 -F I-PENT-29~-0045

m

WRN-I-PENT-"293-0049 -E I-PENT-293-DO49

NOW-I-PENT-293-0050 i-PENT-293-.050

-D PRIMARY CONTAINMENT
ELEC PENETRATION

:-F PRIMARY CONTAINMENIT
'ELEC PENETRATION1

-0 PRIMARY CONTAINMENT
ELEC PENETRATION

PRIMARY CONTAINME1T
ELEC PENETRATION

74291-10003-Ob

7429-10003-03

7429- 10003-03

7429-10003-02

20-00 734' 6- Si'* 6' 76061-97064

197-00 734' 6' 57' 6' 76K61-97064

335-00 734,. 61 57' 61 76K61-87064

339-00 73' 6' 57' V 76K61-07064

I00011000 MAINTAIN PRESSUREBMIIIDARY (CAT 0)
1000/1000 AND ELECTRICAL INTEGRITY (CAT A)
1000/100D
INO/1MO
I"O/IMC

AIR IOODIIOOD
R/B 100011000
A/B IMOD/IMO

A/B 1181/INC

MAINTAIN PRESSUR BOVNKDARY ICAT 8)
AND ELECTRICAL INTEGRITY (CAT A)

100011000 MAINTAIN PRESSURE BOUNDIARY (CAT B)
1000/1000 AND ELECTRICI' INTEGRITY (CAT A)
100011000
IND1/IND
I"118/IN

1000/1001) MAINTAIN PRESSURE BOUNDARY (CAT 1)
1000/1000 AND ELECTRICAL INTEGRITY (CAT A)
1000/1000
INC/INC
I"C/INC

R -__ B R -

i SEE DRAWNGM 45MO60-3 IN TAR E.
PREPARER/DATE ~ Z
CHECKERIDATE

BINDER NO. NRNED-PENT-003
MANUFACTURER: COllAR CORPORATION
PAGEt 4 OF 5
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TAB A - EDIJIPI(ENT IDENTIFICATION MATRIX BINDER NO. NOVED-Mr-003
MAIRCEI1RERs CGINA CORPORAT ION
PASEi 5 OF 5

HIS NO. UNIT DEVICE ID NO. DESCRIPTION MODEL COLUMN Al# ELEY1 RKIMRAD CONTRACT EVENT CAT OPER TIME SAFETV FUNCTION

VBW I-PENT-293-DO54 -E I-PENT-293-0054 -E PRIMARY CONT91NIN .7429-10003-06 306-30 719' 57' 6' 76#:6I-07064 LOCA A/B IDODIIOOD MAINTAIN PR(ESSURE SCRINDID (CAT B)

ELEC. PENETRATI-ON FIS/C A/B IOOD/IOO4I ANM ELECTRICAL. INTEGRITY (CAT A)
FN/C A/B IGOD/100D
M/IC A/B IND/IMO
CV/C A/B HID/ORG0

G)

S EE HAVING 451860-3 IN TAB E.

MDEPARERIDATE / 7

61ECKERIDATE

A-- B_ A---

A



TAB A - EQUIPMENT IDENTIFICATION MATRIX

EHIS No. UNMIT DEVICE ID NO.

MDI-I-PENT-293-00 is

811-1-PENT-293-0019

MDI-1-PENT-293-0022

MBII-I- PEANT-293-0023

I-PENIT-293-001B

-f I-PEI17-293-0019

DESCRIPTION

PRIMARY CONTAINMENT
,ELEC PENETRATIONM

-E PRIMAR COWTAINIENT
I .ORP!EIRATION

I4ENTP-0020 PRIMPR CONTAINMENT
ELEC POMIRTION1

I-PEIT-293-0022 PRIMARY CWNAIUIMEJT
ELEC PENETRATION

4 I-PENT-293-0023 4P PRIMAR CONTAINMENT
ELEC PENETRATION

MODEL COLPUM Alt ELEVf RI/RAD CONTRACT EVET CAT MFR TINE

-- -- --- - ---- ---- - A

7429-10003-05

7429-10003-03

7429-10003-10

7429-10003-2

7429-10003-06

093-00.738' 6' 57' 4' 761(0A1-7064

007-00 734' 6' 37' ' 7161-617064

LO/C
FM/C
MI/C

PA/C

FIXC
RN/C
VCl/

116-30 734 6' 57' 6' 76K61-07064

073-30 720' 57' fi 7161(i-47064

241-45.733 51' V 7U1-027064

C14

HANIIACTIIER: COIN C1*0TIONi
PAREt I IF 5

SAFETY FUMCION

AID I000/10001 MAINTAIN PRESM fI011DARY (CAT B)
AID 1000/1000 RND ELECTRICAL INTEGRIITY (CAT A)
A/B 10011/1000
A/D 1110/1111
A/B 111/111

A/e 100011001 MAINTAINI PRESS9.I BOl1 (CAT B)
A/B l000/lo0p AlD ELECTRICAL. 11101110 ICAT Al
All 1003/1000
Ads Ill/Ill
AlBe 1/M

A/B 1000/1000 MAINTAIN PRES=E 911111W (CAT 1)
All 1000/1000 All ELECTRICAL. INTEMTYI(CAT Al
A/B 1000/1000
AID Iff,/IK1
A/B INO/INO

A/B 1000/1000 MAINTAIN PRESDZ BMMAlT ICAT 1)
A/B 2000/2000 AND ELECTRICAL INTEMI1TY (CAT A).
A/B 1001111000
A/B IND/IND
A/B Ill/lUO

A/B 2000/2000 MAINTAIN PRESSI 911hT0if (CAT B)
A/B 1000/1000 An ELECTRICAL IETEUITY (CAT A)
A/B 1000/1000
AID Ill/III
Ail Ill/IIl

__ N__ I__
t SEE WRAING 45106O-3 IN TAD E.

PREPARERDATE YL/l

A
-v

A>
0

A
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TAB A - EQUIPMENT IDENTIFICATIDN MATRIX

INE-I-PEN7-293-0025

UNIT DEVICE ID NO.

I-PENT-293-0025

DESCRIPTION

PRIMAY CONAiNIEN
ELEC PENETRAT ION

MODEL CLaWE Alt E1EV* U/El CONTRACT EVENT CAT UPER TIME

7429-10003-01 254-30 771' fi 57' 6 7U6bI-67064 LOCA A/B I000/1000
MS/C A/B 100D11000
FN/C A/B 100/110011
PR/C A/B 1MG/IOU
CY/C A/B INU/INO

(

BINDER (NO. INEG-VENT-003
MANUFACTURER: CONAI CORPORATION
PAGE: 2 OF 5

SAFETY FW(CTIDU

MAINTAIN PRESSURE BOUNDARY (CAT 8)

AND ELECTRICAL INTEGRITY (CAT A)

MDN-I-PENT-293-002B I-PENT-293-0029

MOM-1-PENT-293-0029 l-P.ENT-293-0029

G)
NDN-I-PENT-293-0030 -B I-PENT-293-0030

PRIMARY CONTAINMENTI
ELEC PENETRA71ON

PRIMARY CNAIMIKAIE
ELEC PENETRATION

-B PRIMARY CON(TAINMENT
ELEC PENETRATION

7429-10003-02

7429-10603-04

7429-10003-09

027-00 738' &1 57' 6' 7bg61-67064

030-00 738, 61 57' &1 7bu&1470M4

021-00 726' 6' 57' 6' 76K61-67064

1000/1000
10011/100D

1MG/IND

MAINTAIN PRlESSURE BOUINDARY (CAT B1
AND ELECTRICAL INTEGRITY (CAT Al

A/B 1000/1008 MAINTAIN PRESSURE BOMNARY (CAT 11
A/B I000/1000 AUD ELECTRICAL INTEGRITY MCAT Al

AIM 1000/1000
A/B IND/INU
A/B IMO/INC

1000/ 1000
1000/1000
100D/1WD
((80/I"U

AND ELECTRICAL INTEGRITY (CAT A)

VBN-I-PENI-293-0031 -6 I-PENT-293-0031 -6 PRIMARY CONTAINREN
EI.EC PENETRATION

7429-10003-06 0"50 734' 6' 57' 6* 7MgI-67064 A/B 1000/1009A/B 1000)1000
A/$ 1000/1000
A/B INDIIND
A/B (00/INO

MAINTAIN PRESSURE BONDARY (CAT 8I
AUD ELECTRICAL INTEGRITY (CAT A)

*SEE DRANING 45N86 0-3 IN TAB E.' PREPEER/BAIE

a WHER/ATE -
-% IF

R



TAR A - EQUIPMENT IDENTIFICATION. MATRI 1
BINDER NO. NUED--90103
MAMIFCTUREI: COW 0hOATION
PASEs 3 OF 5

HOIS NO.

VWI-PENT-293-0033

0M11 DEW/CE ID NO. DESCRIPTION MODEL

--- -7-- - -0-----

I-PENT -293-0033 PRIMARY CONTAINMENT
EI.EC PENETRATION

COLUMN Alt ELEVI RM/BAD CM"TACT EVENT

153-00 M3' 6- 57- " 760&1-67064 I.DCA

CAT OPER.Till VAIEM FwamTI

1001/1000
1000/1000

1000/100
100/1"0

MAINTAIN PRESSUN NOONDARY (CAT B)
AND ELECTRICAL INTWITY (CAT A)

VNf-I -PENT-293-0034 I-MIU-293-0034 PRIMARY CONTAINMENT
ELEC PENETRATION

7429-10003-02 151-00 734' 6' 57' 6' 76K61-67064 LEICA A/B WOWI/NG0
2(5/C A/B 10001100D
Fl/C A/B 10011110011
NM/C AlB 100/100
CR/C A/B INDIIND

MAINTAIN PRE5511 INA Y (CAT B)
AND EL.ECTRICAL. INIENDITY (CAT A)

MB-I-pEIIT-293-0037 -A I-FIN-29-0037 -A. PRIMARY CONTATI0NKN
ELEC PENETRATION

NBN-1-PENT-293-0038 -0 I-ffJI-293-003B

NON-1-PENI-293-0039 I-PENT-291-0039

-B PRIMARY CONTAINMENT
ELEC PENEWRTION,

PRIMARY CONTAINMENT
ELEC PENETRATION

7429-10003-07

7429-10003403

7429-10003-02

1554 734' 6' 57' 6' 7b616-07064

259-00 728' &- 57' 6- M61-07064

195-00 73B' 6' 57' 6' 76K61-6706M LOCA
MS/C
Fl/C
NM/C
Cy/C

2000/20001 MAINTAIN P BOOSANDO Y (CAT B)
1000/2000 AND ELECTRICAL fT ITY ICAT A)
1000/100D
1001(00o
100/IND

10011/1000
10011/1000

100011000

MAINTAIN PRESN INNNDARY (CAT B)
AND ELECTRICAL =NT ITT (CAT A)

N/B 2000/1000 -MAINTAIN RSSE BOUNDARY (CAT B)
A/B 1000/100D AND ELEO~RICAL INIIEONITY (CAT A)
A/B 1000/1000
A/B 200/200
A/B (00/100

B__ B__ B_
SE E BRAVING 4%ON.-3 IN TON E.

PULYNRER/DATE

. n

-v

0

7429-10003-04



I
TAB A - EQUIPMENT IDENTIFICATION MATRII

UN11 DEVICE 10 NO. DESCRIPTION

NBN-1-PENT-293-004D -A I-PENT-293-0040 -A PRIMARY CONTAINMENT
ELEC PENETRATION

HNE-1-PENT-293-0043 -D I-PENT-293-0043 -B PRIMARY CONTAINMENT
ELEC PENETRATION

MODEL.

:7429-10003-08,

7429-10003-Ob

cmo AllMI ELEVI RNM/AB CONTRACT EVENT CAT OPEN 71lE

----------- -

207-00 72' 6' 57' 6' 76K&1-87064 100D/1001)
1000/1001)

100/11001)

1000/1001)

(ND/lAO
1111/ NO

205-00 734' 6' 57' 6' 76K61-67064

BINDER No. KBREg-PENT-003
mmuAANCTUIE: CONAI CORPORATION
PAGEt 4 OF 5

SAFETY FUNCTION

MAINTAIN PRESSURE BOUNDAY (CAT B)
AND ELECTRICAL INTEGRITY (CAT A)

MAINTAIN PRESSURE BOUNARY (CAT 9)
AND ELECTRICAL INTEGRITY (CAT A)

NON-1-PENT-293-0045 4 I-PENT-29-045

NBN-I-PENT-'293-0049 -6 I-PENT-293-D049

4 PRIMARY CONTAINMENT
ELEC PENETRATION

-6 PRIMARY CONTAINMENT
ELEC PENETRATION

7429-10003-03

7429-10003-03

197-00 34* 6' 57' 6 76K61-67064

n35-00 734'.6 57' 6 7&6K6-87064

1 000/1000 MAINTAIN PRESSURE BOUIDARY (CAT B)1000/1000 AND ELECTRICAL INTEGRITY (CAT A)
1000/1000
INO/lAD
(NO) (NO

1 009/1001) MAINTAIN PRESSURE BOUNDARY (CAT B)

1000/10O1) AND ELECTRIC/I INTEGRITY (CAT A)
1000/1001)
(NO) (NOi
IN/twNo

NWMI-PENT-293-0050 1-PENT-293--0050 PRIMARY CONTAIW1I
ELEC PENETRATION

7429-10003-02 .339-M0 72B fi 57' 6 76K61-87064 (000/1000
100D/1000
1000/1000
IND/IMO)
INO/ (NO

MAINTAIN PRESSURJE BOUNDARY (CAT 8)
AND ELECTRICAL INTEGRITY (CAT A)

t SEE DRAWING 451860-3 IN TAB E.
PREPARER/DATE JQ JJ7-WZ'-- ------- --

(

ERIS NO.
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TAB A - EQUIPMENT IDENTIFIEATION MATRIX

EOIS AO. UNIT DEVICE ID ND. DESCRIPTIONA

WID1-1-PENT-293-0054 -E I-PENT-293-0054 -E PRIMAR C13NT91NMET
ELEC, PEKETRAI IN,

MODEL

7429-10003-06

BINDER NO. VKQE-PEIFT-003
M1ANUFACTURER: EDNA! COFMRTION
PAG~t 5 OF 5

.4

COUMNU Az# ELEV# M.IPAD CONTRADCT -EVENT CAT OPEN TIRE SAFETY FUNCTION

306-30 71V 57' 6 7601-97064 LOCA ABIDlOGOIOOD MAINTAIN PRESSURE BOUNNDARY (CAT 3)
P.sIC AlaID 1001100 AND ELECTRICAL. INTEGITY (CAT A)
FVIC AID I00011009
PJIIC AID IM~lAD
EVIC A/B [OIiHOl

0

*SEE DRAVI*S 45NO60-3 IA TAB E.
PREPARERIATE ~ ~i7dk P ._

CIECKERIDATE.
-, w

-v4
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 1 OF 29
II/'R __R

BINDER TITLE CONAX ELECTRICAL _COMPUTED DATE ___ ______

PEERTOINSTRUMENTATION CHECKED DATE q ______

P E I N E I C A T I O N ,_ _ _ _ _ _ _ _ _ _

A. DOCUMENTATION

Equipment Description

Vendor/Manuf acturer

Equipment Model No.(s)

Elecria Peertos Intuetation
Indication

7429-10003-01 _through .429-lO0O3-1O ----

QUALIFICATION REPORTS

(1) Title/Number/Revisioný- Desijgn QualiictionAt
Report-foQr Electricat1 PenetrationAseeiibli~eg

(2) Titl e/Number/ Revision- Deitgnz Qu4aiif j atiU
Material _Test R~eportt for materi-a-lsusedinCons,-Qla

Elecricl Pee~tatin. Aseibtis~ ad Eectic
Condu1cb&tor_ Sea Ail gemb Ii~esIPS:-,325jReyg . D.

RIMS ZEB-821 315.

DATE 1298--

RIMS EAB-4ftU..U.300

DATE /AB

(3) Titl e/Number/ Rev isionr- TtReo Qai ctonRIMS ,0A~1111M2..30Q

ElcticPeetaio/IS-&52DATE 1-6~ --

(4) Titl e/Number/ Revision- Te-s-tRenor-t Qual-ificratio RIMS EEB 811 Q
of Conax Instrumpntation Classifiration Coaxial
Fe edthrouzi Su4b ssgi 1:uIPS-585.4

(5) Titl e/Number/ Revision- "DesI-ix Qual ific ati~n
Rpt For a 42 Co~nduct~o~r #18 AWG ConaxLo
Volt. Service Classification F~edthrou~h
Assemb~l Consistent -it-he -Reg n--_
IEEE Standa_&rd 317-19S76 Es NRC Reultry Guide

DATE 116/l--

RIMS B26 8060801 048

DATE Ju~ng 23., 198-3

1.63. 7/78"/IPS-353.10/Rav. B.

OTHER. (ANALYSIS, VENDOR DATA, ETC.) Desi2n Qualification Material Test

Re-port f-or Mat-er-ials- UsePd__in Cona~x Elec trcal- Penetrat-gionAssemblies

and ElectriLc C~nduc!,tor uetA~emblietIS~25 e.E

PAGL;_._J1
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BINDER NO. WBNEQ-PENT-003 PLANT WI N UNIT(S) 1SHEET lA OF 29
R __R

BINDER TITLE CON AX ELECTRICAL CMPUTED DATE9-______ _______

PENETR.ATION, INSTRUMENTATION CHECKED DATE ___ ______

& INDICATION

45_N860-3 R7 - CQ d4 ri G d - l&2

-Details- - -Sheet. 1

45W8,60-1O. R8 - Conduit arid, Grouiidi ng - El-e-t-r-ical

,!k29-10003 Shet1. Rey. E - ZElec j ettrca PeretrtX gi f or Watt~ Bar-----

7AZ9-10003, Shee 2. Rev. E -Eetpl r Pia Ierit.xatiori forWtQ B ar

7429-24002,-Sbeet.~Rv -A Enr oureý SUB-ASSY--

PL7429-10003-01 -Sll 1. ReyA E - -PA jq----

PL7429-10003-01 ,S 2 Rev2 e -P

PL7429-10003-02ý Sbeet 1, Rey. -E - Part~s List.

PL7429-10003-0 2. Shjf 2. R * E - -P4ct t

PL7429-10003-03, Sheet. 1 , Rey. E - Part~s Liet.

PL7429-10003-03~, Sheet. 2, Rey.- E - -Parts Liat --

PL742 -10003-04, Sheqt 1, Reyi. E - P4rs -LjsQt

PL7429-10003-04, Sheet 2 Rey. E - Pg - -----

PL7429-10003-705 S 1, Re. E -P. P qLsL

PL742Z-910003-05 Sheet 2, Rev. E -Parts- Lisit. ---

PL,7429-10003-06 -Sheet 1L Rev. E - Parts I4is-t--

PL742-9-10003-06, Shieet. 2, &e- -E - Paxtip -Lilt.

PL7429-10003-707 Sheet 1, Rey, E - Patr s List--

PL7429-10003L-AJ Silee~t 2, Reyi. E - Part L-t

P!L742-10003-0Q8, Sh ee 1 Rey. E - P~ri Lit

PL7429-10003-0-8 5lq 2 R4rts *jq . ...P

PAGE LŽ.I
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BINDER NO. WBNEQ-PEN T-003 PLANT WEN UNIT(S) 1 SHEET 1B O F 2

BINDER TITLE ROPUE DATER

PENETRATO, INSTRUMENTATION -CHECKED DATE ____ ___
6i INDICATIONI

PL7429-10003-09. Sheet 1. Rev. E - Parts List

PL7429-10003-09. Sheet 2. Rev. E - Parts List

PL7429-10003-10. Sheet 1. Rev. E - Parts List

PL7429-10003-l0. Sheet 2. Rev. E - Parts List

WBNNAL3-004 -Accident Dose Inside Reactor Buildiniz (B45 860205 235)

TI-RPS-48 (R2) -Integrated Accident Dose Inside Primary Containment

CB45 851105 235)

GENNAL3-0O1 - Normal Radiation.Dose CB45 851117 235)

GENNAIA-001 - SQN and WBN Ann .ulus Temperature Analysis CB45 860317 237)

Maximum Containment Water Level (NEB 840120 220)

GENNAL3-002 - Reduction of Beta-*Dose by Sheet Steel (B45 860423 235)

EQP-02 - Average temperature for Rom Isd Lower Containment (R71 860402 200)

CENNAA-fl1 - f~~tn UI * ro nLJU te~.L* volume JDUt) OUUU.'4 L222

47E235-41 RO -Environmental Data, Upper Compartment

47E235-42 U - Environmental Data, Lower Compartment

47E235-44 RO -Environmental Data, Annulus Area

47E235-45 RO -Environmental Data. Annulus.Area

WBNEQ-IXT-001 - Environmental Qualification Binder for Acoustic Monitors

WBNEQ-SPLC-ý001 -Environmental Qualification Binder for Raychem Heat Shrink

Slices

45A860-1 to -54 - Electrical Penetration Connection Drawincys.

(not included in binder)

PAGER -3
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1SHEET 1C OF 29
R __R( ~BINDER TITLE C01NA ELECTRICAL COMPUTED DATE____ ___

PENETRATION, INSTRUMENTATION CHECKED DATE ___ ______

&1IN ICATION

TPS-752 is the document submitted by Conax Corporation as the key

qualification report for the Watts Bar Penetrations. It is a very

comprehensive summary report and documents qualification by analysis

and comparison to similar modular-type low voltage power and control

penetration assemblies of a universal design previously qualified by

type tests conducted in accordance with IEEE 317-1976 at levels equal to

or more severe than TVA specified requirements for Watts Bar. Most

references in this binder are to IPS-752.

IPS-325 documents qualification of Conax Electric Penetration Assemblies

from the standpoint of material tests, as a minimum satisfying requirements

( -~ of Section 6.3 of IEEE 317-1976. Appendix A of IPS-325 includes Conax' s

thermal evaluation program. IPS-325 is referenced in this binder for

identification of materials susceptible to aging degradation and to support

Arrhenius Aging Calculations. IPS-325 documents an ongoing test program.

Revision D of IPS-325 is referenced in IPS-752 and is included in Binder

TAB .D. Section D-2. A later revision of IPS-325. Rev. E is included in

in Binder TAB E. Section E-4. and is referenced in several places in this

binder.

IPS-585.4 documents tests on a coax penetration assembly referred to as

test data base 3 in IPS-752. It is a more detailed test report than

IPS-752 that includes raw data and therefore requires reference in a f-,_

places in this binder. Only the RG-59 coax is applicable to Watts Bar as

indicated in IPS-752. Table 4,3.

PAG~i

TVA 19537 (OE-3-86)
EQP162 .63



BINDER NO. WBE-ET03PLANT WNUNIT(S) 1SHEET iD OF 2

BINDER TITLE CONAX ELECTRICAL COMPUTED . W ,DATE R __R

PENETRATO, INSTRUMENTATION -- CEKD_ __ ___

-& I--mCHECKED DATE~~~ __

IPS-585.2 documents tests on an instrumentation penetration assembly

referred to as test data base 4 in IPS-752. It also is more detailed than

IPS-752. contains raw data, and requires reference in a few places in this

binder.- IPS-752. Table 4.4 indicates which portions of test data base

4 are applicable to Watts Bar.

.IPS-353.1O documents qualification tests of a low voltage penetration

module consistent with the requirements of IEEE 317-1976. For this binder

it provides environmental aualification documentation f or chemical enrav.

supporting IPS-752 in the same way that IPS-325, IPS-585.2. and IPS-585.4

dd.

PAGEiý-S
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT .(S) 1SHEET 2 OF 29

( ~BINDER TITLE CONAX ELECTRICAL COMPUTED DATE/R__R

PENETRATION, INSTRUMENTATION CHECKED DATE ___ ______

& INDICATION

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 See Sheet 2A.

COHMENTS/RECOMMENDATIONS These modular-type electrical penetrations

are used to convey both safety related and non-safety related low

voltage indication, communications, anitunciation, and instrumenta-

.tion circuits into primary containment. These penetrations are

qualified to maintain Pressure integrity and electrical integrity

for the worst-case postulated environmental conditions at their

location before, during, and after a LOCA or steam line brealZ

occurring any-time within the 40 year plant design life, pending

C satisfactory resolution of the above o pen items.

PAGE R -
TVA 19537 (OE-3-86).
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BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET 2A OF 29

BINDER TITLE COINAX ELECTRICAL COMPUTED 92 DATE R __R

PENETRATION,* INSTRUMENTATION -CHECKED DATE_________
& INDICATION

.1. Field Verification must be corrected and completed and NCRs W-353-P, R1
and 6224 must be resolved.

2. Documentation of penetration voltage level must be provided. See
.QIR EQP86102.'

3. Penetration DBA insulation integrity must be documented to be adequate to
support required instrument accuracy for several instruments. See QIR
EQP86094.

4. Document accident beta radiation dose inside penetration. See QIR
EQP8608.9.

PAGES-

TVA 19537 (OE-3-86)
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BINDER NO WBNEQ-PENT-0 03 PLANT WBN UNIT(S) 1SHEET 3- OF 29

( ~BINDER TITLE CONAX ELECTRICA COMPUTED D D DATE ~ R__R__

PENETRATION, INSTRUMENTATION CHECKED OW DATE_______ ___

& INDICATION

C.ALIFCATION 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 1OCFR5O.49
and/or NURE1-0588 Category I (1EEE323-1974)

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

JUSTIFICATION/ COMMENTS Cont cqt Dk t:- NQM* 14-,-197*- Ajthq~~-

Procured, deliye-ed. 4nd -ine-alled --- ir-- FebzuAr -22 -1983, the

elec rial4 Peerton mPpe NUREG-058 C-- -Re u et.-

INDICATE O0lIER Rff;ULATORY DOCUMENTS AND/OR INDUJSTRY STANDARDS MET

IEEE 317-197 6 Stndad E1 c aP ~t_ A e

Contanmen Stutures- for Nuclear- Pwr _Qeneratinzi

Statns

(7 PAGE

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENTO003 PLANT WBN UNIT(S) 1 SHEET 4 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED fL DATE 9Ai/rJYJL6 .

PENETRATION ,- INSTRUMENTATION ___CHECKED 44. DATE'V IF 9 ----
&INDICATION

D. -QALFICATIQNMETHQD LOGY (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 Assumiptions and Conclusions

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

JUSTIFICATION/COHMENTS -ona Quli1ato RorIS-752

sub ject Denetratigna of-Dgra 3.g otisteidniajek

-naths. leak -mechaniss edhucnet.sas insulation svsteme.

and -mat-eri-as -as test d-cata-bases-one. two.- three. -and foýur -and nuo

D!es-ixn whic-h-would aff-ect -oualif igation."- -Test data bAses -3 -And -4--

PAGIE
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BINDER NO. WBNEQ-PENT-n 3 PLANT WBN UNIT(S) _ _____SHEET 5~ OF 29
R __R

BINDER TITLE CON AX ELECTRICAL COMPUTED DATE_________

PENETRATION. INSTRUMENTATION -CHECKED DATE ' ______

& INDICATION

E. EQUIPMENT DESCRIPTION

Is the equipmnent identified in the qualification report identical to the

plant equipment which requires qualification (yes/no/NA)?

Qualif ication

Plant Devc DQcumn Ref erene

Elec. Pene. Elec. Pene. IPS-752
(1) Equipment Type Ir~r&I Ae§i.L- .§§.LLL

Conax Conax IPS-752
(2) Manuf acturer CopOu w Corpgratioj g

Data Base IPS-752

(3)* Model Numb~er( s) S~ee TAB--A- Thr~ee-Tbl 4.3
Data Base IPS-752

(4) Serial Number(s) See TAB--F otsaeNA4

(5) Identify Component-
Unique checksheet
attached: See 'TAB B. Su v lexet 3

JU ST IF ICAT ION/COMMEN TS

Tna7 ~ A I"ma 'Aaai an t-nnT-iition of the *QIJ.*Q~UJl .S ~ - - - - -

-ujet nenetrations 'of ar4a.31cnasthidtia eke

-paths. lea~k -mc~hanigm-. feedthr ocft.sas nuainsses

a4nd ratrials$ as ,tes~t_ -data bae on..o te. n fu an no

Desi~gn-which wol afetaaifctoQ Test-data bass3 n 4

ar h apiabetstiesfor thsbne. SeIS2.

Table -3.3 f or ýa -enera4_e dU i~t Q'of th-e WNV tvye -pene-trto

and -Tables 4.3 and 4.41ox &de~cription of tbe t~t d8tL~kA~&~L

PAGE: 16-1
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BINDER NO. WBNEQ-.PENT-003 PLANT 'WBN UNIT(S) 1 SHEET 5A OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED 400i DATE fl R__R

PENETR~ATION, INSTRUMENTATION -CHECKED G- DATE 01- ____ 2D__

& INDICATION

.IPS-585.2 and IPS-585.4 are the type test reports for test data bases three

and four described in IPS-752. IPS-5,85,2 and IPS-5-85.4 are much more

detailed and therefore require reference at some points in this binder. Test

data base 3 is the test item for RG-59 coax. Test data base 4 is the test

item for RG-11 triax. 14 AWG. 16 AWG, and-thermocouple types. Other

conduc Itor types in the test items (RG-114 for example) are not used at Watts

Bar. See Contract .76K61-87064 in TAB E, Section E-1. for description of WEN

Penetrations. Although Conax does state a type for test data bases 3 or 4.

they include thelconductor types TVA used for instrumentation, indication,

communication, and annunciation circuits in the electrical p~enetrations at

WBN.

See sheet 5B for correlation of WEN plant device EQIS numbers. model numbers

serial numbers, and types. Test data bases do n .ot have model or serial

numbers.-This is not significant since the test data bases include the same

conductor types as the WBN penetration s and Conax states there are no

sipgnificant differences that would affect qualification.

All WBN primary containment electrical Penetrations are tabulated on TVA

Drawing-45N860-.3 in binder TAB E. Section E-2. Penetrations covered

in this binder are-instrumentation and indication types and are listed on

45N860-3 as being-for node-voltage levels 1. 2. 2A. 2B. 2D. 2E. 2F. and 2G,

(Penetrations for node voltage level 5 ar~ cov~r~d in Rind~r WENEO-PRNT-Ofll

and those for node voltage levels 3 .3A. 3B. 4. 4A. and 4B are covered in

Binder WBNEQ-PENT-002).

PAGEJ~~
TVA 19537 (OE-3-86)
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BINDER No. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1 SHEET SB OF 29
R -_ R

BINDER TITLE CON AX ELECTRICAL COMPUTED DATE ___ ______

PENETRATION, INSTRUMENTATION CHECKED QM-" DATE &G__ ___

EQIS NO. MODEL NO. SERIAL NO. TYPE

WBN-1-PENT-293-0018- 7429-10003-05 400 Instrumentation

WBN-1-PENT-293-0019-E 7429-10003-03 391 Instrumentation

WBN-1-PENT-293-0020 7429 -10003-10 404 Instr. &Indic.

WBN-l-PENT-293-0022 .7429-10003-10 405 Enstr. & Indic.

WBN-1-PENT-293-0023-F 7429-10003-06 393 Instrumentation

WBN-1-PENT-293-0025 7429-10003-01 397 Instrumentation

WBN-1-PENT-293-0028 7429-10003-02 385 Instrumentation

WBN-l-PENT-293-0029 7429-10003-04 398 Instrumentation
Instr. & Post-

WBN-1-PENT-293-0030-B 7429-10003-09 402 Acc. Rad. Monit.

WBN-1-PENT-293-0031-G 7429-10003-06 394 Instrumentation

WBN-1-PENT-293-O03 7429-10003-04 399 Instrumentation

WBN-1-PENT-293-0034 7429-10003-02 386 Instrumentation

nrnn, flfl'1 flfl~ A 11.')fl1 Aflfl2.fl7

Wtfl1I.II LLET-23U003-a 4 I7±U U.

WBN-1-PENT-293-0038-D 7429-10003-03 392 Instrumentation

WBN-1-PENT-293-0039 7429-10003-02 387 Instrumentation

WBN-1-PENT-293-0040-A 7429-10003-08 403 Instr. & Indic

WBN-1-PENT-293-0043-D 7429-10003-0Q6 .395 Instrumentation

WBN-1-PENT-293-0045-F 7429-10003-03 389 Instrumentation

WBN-1-PENT-293-0049-G 7429-10003-03 390 Instrumentation

WBN-1-PENT-293-0050 7429-10003-02 388 Instrumentation

WBN-1 -PENT-293-0054-E 742 9-10003-0 6 396 Ins trumentat ion

(7-
PAGE 6 '1
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BINDER NO. WBNE .Q-PENTO003 PLANT WBN UNIT(S). 1 SHEET 6 OF 29

BINDER TITLE -CONAX ELECTRICAL _ COMPUTED i DTE R __R

PENETRATION, INSTRUMENTATION CHECKED DATE 61.__ 1__6_
&INDICATION

F. INSTALLATION-INTERFACES

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

Mounting B ol ts

External
-Process
Connections

El ectrical
Connections

Conduit Seals

Connector

Seals

Orientation

Phy sical
Conf igur ati on

Other

Pl ant
Req ui rement?

-NA

-----NA :

NAeiyJnefc

NA

NA

--NA - -

NA

NA

NA

-NA-

-----NA -

--NA

Ref erence

--NA

IPS-752, Table

NA

JUSTIFICATION/ COMMENTS

m tnfa nf o~nAivI aa

There -are -no -re-quired -external- nroces rea-9-euire-

-------------~..t.~aane a~ p~ppp, * an SJU~~Lfl.OL&JL SC .MJLn. flfl~~* flfl 4 S

I ~~PAGE /1
TVA 19537 (OE-3-86)
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BINDER NO. WBNEZTQ-PENT-OO3 PLANT WBN UNIT(S) 1 SHEET 6A OF ý29

BINDER TITLE CONX ELECTRICA COMPUTED L&L DATE , _

PENETRATION, IRSTRUMENTATION CHECKED DATE_________
& INDICATION

Note 1: Raychem WCSF-Niu7-iu-e evice inultin focnec1n ffi

c~ablps other than coax and triax. toPietX -4tiQJL.qcoaduct -tpjtails eret

provided -by -TVA-and a,4re po art of the penetration4 asem-blY qal4 1i fica4t i-on.

S pebinder WEE SPLC-O0l -fZe -i~ 1 VU.

adtr iax qconnectors Conax fgurihdacsndDu5wtRahe WCS-N

E-3-. and C( mn. lIPS-214,j .im54.4 .ad54.5l b e -AH

WBNEQ SL-QO1 Rkh WCSF-N

*Interf ace is an inbt nedsnomaitennc an-d-is

*L%'. A. 4G ~ ~&A 't'*

PAGE 3N
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BINDER NO. _WNEQ-PENTOO03 PLANT WBN UNIT(S) 1 SHEET 7- OF 29
R R

BINDER TITLE CONX ELECTRICAL COMPUTED DATE ___ ______

.PENETRATION, INSTRUMENTATION -CHECKED DATE ______________

&INDICATION

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)

IPS-752

(a) Equipment inspected f or damage

(b) Baseline perf ormance -e-
measurenents taken

(c). Equipment Aged:

Thermal Y.

RadiationYe

Wear N

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure -e

ý(f) Post-DBE: exposureYe

(g) Final inspection and
disassemblyNo_

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

----- A --- -

NAJ4-

test sequence

(3) Have the test, equipment, test equ4ipment accuracies and calibration data
been appropriately documented (ye's/no/NA)? 1e
(Ref erence,-IPS-5&5_J. Daze-32 and4 IPS-585.4, -page, 17).

JUSTIFICATION/ COMMENTS G(1)(a) Al thouth Conax does -not- satate---

-that an4 initial visual inspect-ion -as -done.- they havye C.ompieted

numrou sccesfu tst rorams andthrisnreont

PAGE
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BINDER NO. WB NEQ- PENT-00 3 PLAN T WBN UNIT(S) 1 SHEET 7A OF 2J9

(BINDER TITLE CONAX ELECTRICAL COMPUTED DATE /9R1R00L_
PENETRATION, INSTRUMETATION -CHECKED DATE6__________
& INDICATION

believe a visual inspection was not done. However, an initial visual

inspection is not required by IEEE 317-1976.

G(l)(c) Electrical penetrations are passive devices and are not subject to

wear as an aging mechanism. Wear aging is not required by IEEE 317-1976.

G(l)(0) Conax does not state that a final inspection and disassembly was

done, but extensive evaluation testing was performed (IPS-752. Sect 5.14.4 and

5.14.6) in accordance with IEEE 317-1976. fully proving post-accident

integrity and operability of the assembly. It is reasonable to assume that a

manufacturer of Conax' s experience did make a visual insoection. However, a

final visual inspection and disassembly are not required by IEEE 317-1976.

G(l)(e) and G(2) Test data bases 3 and 4 were exposed to the sequence as

listed above. However the DBA test for test data base 3 did not include

any chemnical spray and the DBA test for test data base 4 included only a

short period of spray. Spray compatibility of Conax penetrations was

established in report IPS-353.lO as statedin IPS-752. Section 5.14,10.2.

Report IPS-353.1O0 documents environmental' .qualification tests on another

(not test data base 3 or 4) Penetration assembly. This assembly received

sequential thermal aging, thermal cycling, radiation exposure, and DEL __

accident profile at levels approximately equal to test data bases 3 and 4

and in excess of WBN requirements. Thermal aging was somewhat less and

radiation exposure somewha t more than test data bases 3 and 4. See Conax

Justification/Comparison in IPS-752. Section 5.14.10. PG ~'

TVA 19537 (OE-3-86) EP6 6



BINDER NO. WBNEQ-PENT-003 PLANT WEN UNIT(S) 1 SHEET* 8 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED (~eL DATE ?h* R.I E ETRATION, IN STRUINWTATION CHECKED DATEq ____ ___

H.* AGING

(1) Was Aging considered in the qualification program
(Yes/no/NA)? -Xeq (Reference IPS-752, SjeG.,-5.7)

JUSTIFICATION/ COMMENTS _____________________

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

IPS-752
Az baz E-ffec t Yel/No/NA leeec

Thermal aging j..

Radiation exposure Ag-1 -IZ9

Vibration (non-seismic) aging .. AQ...... NAý

Operational (electrical/mechanical/process)
stress aging

JUSTIFICATION/ COMMENTS -Vib~ration 'P-iaminno-t r-equir-e-d b1y- EEEJ317

1976 -(yDenetra4tio4s'r asy eie n irto4srs snt

AR~fc1~aaLinR4eLr&d4t ion. -mechanism).

(3) *Were% all known synergistic ef fects which are believed to have a
signif icant ef fect on. equipment perf ormance considered in the aging
program (yes/no/NA)? NA (Reference ýN

JUSTI FICATION/COMMENTS -No sveesicefcsknown for these-

.enetrations, bae 'o a ieatr eie fa-lcbejaeil

d t* fgrinktetid-s -ised -i.n-onax in~strumentation and-indication.

n~netrnti-nna-

(4) Thermal Aging:

(a) Was thermal aging considei~ed in the qualification program
(Yes /no/NA)? . (Reference -P-5.Sc . .,5and
5.7.21

J-US-TIFICATION/COMMENTS- Aging based on materials tests and

PAG~' 1 analysis done in IPS-325 (binder TAB D, Section.D-2) by Conax..

TVA 19537 (OE-3-86)
EQP162.63

'ficantlazinz- detradation mechanism).



BINDER NOWB-PN-O PLT WN UNIT(S) ISHEET 9 OF 2?I/~R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED ~ DATE____ ___

PEN ERTO, INSTRUMENTATION -CHECKED DATE 'q__ (0 _

& INDICATION

R. &QzIN (Continued)

(b) Were the materials susceptible to thermal aging degradation

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

(Reference: IPS-325, Tab- .1 d -IPS-752 -T b1e,3. )

JUSTIFICATION/COMMENTS Se-P-2, ide A

Section. -D-2.

(c) Was the basis for thermal aging identified in the qualification

program (yes/no/NA)? j (Ref erence IP-.22

5..7.24.2 J

JUSTIFICATION/COMMENTS -Thermal azinx b-ased on-c-onduc-tor

ADend uIif A. 4-- n f-

(d) Was the aging acceleration rate justified and the parameters of

time and temperature identified in the qualification progran

(yes/no/NA)? Yee (Reference IP$-7.2~4.2),

Paraet e Plant- -M,4xjizuNorm-al Telst~ F--v4--~

Temperature -1l0(2 0 5,

Time 4Q~~x -v~r 0-yei

JUSTIFICATION/ COMMENTS 41esQt-_datat base -three- wa aed -at -15.1.6*C

foQr10Q2- hours. NJort cae 1 ee she-ee-t 19A.--S-ee- sheet9Afo

-if -oziz

(e) Was the Arrhenius methodology used f or accelerated aging

(yes/no/NA)? .j...,(Refer enc e IS7,52, S. -5.7.24.2).

JUSTIFICATION/COMMENTS ~

()If activation energies were used for determining acceleraLed

aging parameter s, are they properly referenced to the source

of the technical data (yes/no/NA)? jY..j..
(Refrene IS- R E. Seq 6.4.1 (F

page) in Binder TAB E, Section E-4.

PAGL~~~LL JUSTIFiCATION/ COMMENTS

TVA 19537 (OE-3-86)
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BINDE .R NO. WBNMX-PENT-003 PLANT WBN UNIT(S) 1 HE A OF 2

.BINDER TITLE CONAX ELECTRICAL /OPTE 7AT\ R __R

PENETRATION,~ INSTRUMENTATION CHECKED DATE ____ _1_ ___

& INDICATION

The thberal aue codtoi2cre hw nIS72 Fizure-5-.7.1 shows a--

40- yea~r-lif-e at_12Q0C. Thsipar2 trthntenaut mxmmnra

resMectively), and thergiefore afar grea4ter than -40 -year, 9-ualif ied- life i

-temperat~ure-r:is.e-assoocia4ted with _the loy po-wer i-ndi-cation, communic at ion,

Annunciation.-and, intumenaoncrit sinthohtee

-Conax- document IPS-32 ceranooi2ts Orm.AewreviOn f

-IPS-325 (Re~v.t E), shbows the laetfoa aacli. ctlyati-oa exen
2IJ1,-hichagres ýc-losely with the reeression line nresented in IPS-752.

TAB E. Section E-4. IPS-325. Rev K. nA~P 26.

~iaLAsArigCalculatjon Report WAC-70. nape 2. in binder TAB C

f~x'calculation of cualified life at 130OF (54.440C). Wnrat:

cas-e maximum normal ambient temnerature is llOP. hovpýpvpr t-he nnn14lfi A

lite ioc~alculated at :130*F for c~onsprvat~inm.

PAGE
TVA 19537 (OE-3-86)

EQPl62 .63

Fi-zure,5_.7*1. See in binder TAB E So tion E- IPS-325 Ray R 26

-$ýP-e--Material-Axtnz Calculation ReDort WAC-70 imize 2 in binclAr TAB C

secton C-1.



BINDER NO. WBNBQ-PENT-003 PL .ANT WEN UNIT(S) 1 SHEET 10 OF 2J9

( ~BINDER TITLE CONAX ELECTRICAL COMPUTED ~ DATE R__R

PENETRATION, INSTRUMENTATION CHECKED DATE_________
&INDICATION -

H. 29 (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)? (Reference IPS-325,- Rey. E

in Appendix A, binder TAB E, Section E-4).
JUSTIFICATION/CONMENTS Also s-mee- IF$-Z5 2 f jqre_ 5 .7.1.I a00d

(h) Was the equipment operated during the thermal aging

(yes/no/NA)? NQ-- (Reference NA*

JUSTIFICATION/COMMENTS N.t-rqjrd-b-IE 37176----_

-temaperatuze-r-ise-foths Detrtns hihaeudfr

low -rowver i-ns-trumnain -comuiain nucain

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Ye-- (Reference IPS-752,- Sec.

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? .

(Reference IPS-3-25 -Ta blje.1 gnd IPS-752.-Tabl -3.3 ----

JUSTIFICATION/COMMENTS Al-aeil eeirdiatdt

-the s-ame lvl

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Ný(
(Reference NA

JUSTIFICATION/ COMMENTS -Dose aD-plied -ex.e-eded WatsBa

TVA 19537 (OE-3-86)
!XQP162 .63



BINDER NO. WBNEQ-PENT-003 PLANT WBN UINIT(S) 1SHEET 11 OF 29

BINDER TITLE CONAX EL~ECTRICAL COMPUITEDL & AE7 R __R

PNTRATO, INSTRUMENTATION -CHECKED DATE ___ ______

& INDICATION

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? Yes (Reference IPS-752. Sec. 5.7.1,6

and 5.,7.22

.7 7Plant normal ambient radiation 2 x 10 gamma 2 x 10Q 9a
dose (rd) Data Base Three Data Base

8 8Test exposure dose (rd) 1.1 x 10 (H-0) 19x1

T est exposure dose rate (rd/hr) 34x.0(2 ,x1

'Test exposure source type
(e.g., Co-60 gamma) C-QGmaCo-60 Gam~

JUSTIFICATION/COMMENTS Test exposure dose is the sum-of 40

F'our

na

dose conversion from'wate .r to air equivalent.

(6) Vibration (non-seismic) Aging:

.(a) Were the effects of non-seismic vibration induced, during normal
and abnormal operation addressed in the qualification program
(yes/no/NA)?. No (Reference NA

JUSTIFICATION/ COMMENTS Not recuired by IEEE 31,7-1976

(Penetrations are 1.passive devices and vibrational stress is

not a significant a~in~ degradation mechanism')

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? NA
(Reference NA

JUSTIFICATION/COMMENTS See H(6)Ca).

PAGE4

TVA 19537 (OE-3-86)
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BINDER NO. WBNEO-PENT-0 3 PLANT WB N UNIT(S) 1 SHEET 11A OF 2
R __R __

BINDER TITLE CONAX ELECTRICAL COMPUTED ~L DATE____ ___

PNTRAION INSTRUMENTATION CHECKED DATE_______
& INDICATION

Dose conversion from rads water to rads air for the incident Co-60 gamma

ray flux used in the irr .adiation-portion of the test program is proportional

air and water, assuming an average-C00ý-60 gamma energ of 1.25 meV. The air

equivalent dose for test data base 3 is 1.1 x 10
8rads water x ý--o2ae

2

air and 0.0298-cm 2/jzm for water were used, (Reference:--ANL-5800.-Reactor

Physics Constants). In the same manner the test exposure dose-rate of

5.4 x 10 5rad/hr--(water)--for test data base 3 converts to-4.856 x 10 5rad/hr

(air).

8 5
For170 tes dat base four)- the tetdxosu rae-of 1.9 x 10-rads/h (water) cnet

PAGEI2I

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENT- 003 PLANT WIN UNIT(S) __ ___SHEET 12 OF 29

BINDER TITLE

ýPENETRATION, INSTRUMENTATION
& INDICATION

COMPUTED KZ-o DATE

CHECKED JY~ DATEI-~' ____ ____

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 progrmn (yes/no/NA)? Yes
(Reference IPS-752. Sec. 5,7.13. 5.7.14. 5.7.18. and 5,7.20).

JUSTIFICATION/COMM~ENTS Shipping and storage tests and thermal

cycle test.

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference IPS-752, Sec. 5.7.13,

5.7.14., 5.7.18. and 5.7.20).

JUSTIFICATION/COMHENTS Stressesa induced were in accordance

with IEEE 317-1976.

(8B) Was the qualified life of the equipment and its basis defined in the
qualification progran (yes/no/NA)? Yes
(Reference IPS-752. Sec. 1.4).

Qualified life (Document in QI4DS) 40 years

JUSTIFICATIOq/ COMMENTS SSee Justification/Comments in H(9).

PAGE -)
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BINDER NO. WBNEQ-PENTO003 PLANT WBN UNIT(S) 1 SHEET 13 OF 29
9/,I~R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE_______

PENETRATION, INSTRUMENTATION CHECKED DATE _________

& INDICATION

H. AGN (Continued)

(9) Were replacement intervals for the equipment or its components defined
in the qualification program (yes/no/NA)? N.
.(Reference INA

Repl acement Interval s (Document in QMDS) jgm

"IsaltinadMaintenancegp Maua" -See- bin-der -TABS -G -(QMDS)-

JUSTIFICATION/COMMENTS I

as used in Conax electric Denetzati~ue are-xieut uctietoSI

iggi rat egaatg-d d t-te -1-zg U -~ito-,4 -b

no aseeor servi.cejette co onfiuemdsesttawud

PAGE:4
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[ BINDER NO. WBNEXQ-PENT-003 PLANT WEN UNIT(S) 1 SHEET 14 OF 29
~~ R ___R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE ___ _r_ __

PENERTO, INSTRUMENTATION CHECKED DATEq 19.U~______
& INDICATION

I. MATRILS NALYS

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

Radiation Activation
Xaterial/1Prouertv/ Functo 'Tbreo-4 ol Ref-eeg -- trt eer-ence

..(a) fPolyvs04u1fone/se-alan t -NA-N-N
Kapton Poly~imide f ilml

(b) j~n-so-Iewa - -NA- NA ----

(c) 
a

(e)______-

JUSTIFICATION/ COMMENTS Pntainfetr eln n odco

insula4t ion -materials- -are- --cons ide-red4 susc ptiVble -to thermal- .and- rad iat ionL

-depura~dgtion implic i tlv when test, nrozrams- a-re deyelIoned bae on IEE

317-1976 zu-ide-Unea. teest inx -was- -done -in -acc-or-dance with IEEE 9317-1l976

Re-fer_ toQ TAB D. Secio D--2. IPS-,325 for Coax's disecussion-of -materials

P)AGE-

TVA 19537 (OE-3-86)
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BINDER. NO. WBNEQ-PENT-003 PLANT WEN UINIT(S) 1 SHE .ET 15 OF 29(R RR
BINDER TITLE CONAX ELECTRICAL CO MPUITED00 DATE ?,"__ ___

PENETRATION, INSTRUMENTATION CHECKED DATE 1i.t____ ___

& INDICATION

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

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference IPS-752. Sections 1.5_.

5.103. 5.1.4. 5.5.3. 5.5.4. 5.14.4. and 5.14.6

Identify Acceptance Criteria: Baseline gas leak-rate less than IE-06.

SCC/SEC helium ClE-08 for test data base three). Insulation

resistance greater than lE+08 ohms for 16 AWG. 1E+12 ohms for coax and

triax. During DBA. function and operate at specified service levels

without loss of mechanical or electrical integrity. After DBA. gas

(leak rate less tha n 1E-02 SCC/SEC nitrogen, c ontinuity and dielectric 4
strength *test with no failures.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, -and periodically during the test to judge equipment
performance (yes/no/NA),? Yes (Reference IPS-752. Sections

5.1.3. 5.1.4. 5.2.1. 5.3.1. 5.4.3, 5.4.4, 5.5.3,.5.5.4, 5.14.3.

5.14.4. 5.14.5. and 5.14.6)o

Identify baseline and functional testing: Baseline testing included

gas leak rate, pneumatic-pressure:,-dielectric strength, insulation

resistance, and conductor continuity.- During DBA test, penetrations

were energized and leakage current monitored except for 11 intervals

*when insulation resistance was measured on triax. Post-DBA t qts

included leak rate, conductor continuity, dielectric strength, and an

insulation resistance on-the 16 AWG size conductors.

PAGrE4=F

TVA 19537 (OE-3-86)
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PENT1'-0 03

BINDER NO. WBNEQ-PENTO003 PLANT HE N UNIT(S) 1 SHEET 16 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED (t~LDATE y R -R

PENETRATION, INSTRUMENTATION -CHECKED DATE~ 1. S __ ___

& INDICATION-

J. ELUIPMENT-EECTRICAL CHARACTERI- TIC -NECES SARY- QEN$URE- TE- ERE RMANC

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DEE test (yes/no/NA)? --Yej
(Reference IP-72

JUSTIFICATION/ COMMENTS

(4) Do the applied l oads during baseline testing reflect normal operating
conditions (yes/no/NA)? -N (Reference

JUSTIFICATION/ COMMENTS Electrical- baselietsi2cnitdo

iansla4tion- -rmesitance- and- hinot -teests- whic-h -orov-ide- -an indiLcation of

moltajze and- lo-ad carri-ed -by the nenpetrat ions- in service in the nlanti,

-Tess mer in-ccrnas n -itL IEEE-31-1976.

I ~PAGELi
TVA 19537 (OE-3-86)
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JPkNT-O 03

BINDER NO. WBNEQPENT-003 PLANT WEN UNIT(S) 1 SHEET 16A OF 29

BINDER TITLE -CONAX ELECTRICAL COMPUTED %~L DATE / _

PENETRATION, INSTRUMNIOTATION CHECKED DATE ____ ___

& INDICATION-

J. EKQUIPMENT-ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT_ CONDITIONJS (Continued)

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

(a) P.rm-t- Spec ifi- -Accdn Conditions

Open
Voltage VrusItem-

Load NA NA

.Frequency ýNA NA

Accuracy NA N

JUSTIFICATION/COMMENTS For instru-mentation! indicto Penetrat ions-

-the -reqtuired elcrcal cha~racteristi-csdep~end -on theeddvc

1 Switches
2 Transmitters
3 RTD9
4 Incore Thermocouples
5 Acoustic Monitors
6 .GA Post-Accident Radiation Monitors

(PAM)

Refer to TVA Drawinty 45N860-3 in' binder TAB -E eto- -,tQ

o-enerai de~crintion of each nenetration's use.~ For acomplete.

TVA 19537 (OE-3-86)
EQPl62 .63

i-Ahllt,1nnn eof tj0ievicP~ And/or' - h1Rhe 1onnePCtePd to each Denetration. see
apnpral tipszerintinn of each penetration's use. For a comvlete

TVAAraw'
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PENT-0 03

BINDER NO. WBNBXP-PENT-O03 PLANT WBN UNIT(S) 1SHEET 16B OF 29

BINDER TITLE CONAX ELECT'RICAL COMPUTED DATE R__R

PEN ETRIATION, INSTRUIMETATION CHECKED DATE ___ ______

& INDICATION

Excent for PAM circuits. category A divisional de~e~s~s~rvedby these

Dpenet-r a.tio-nsa o0perate at -4a -max mu oial-svstem mol-tax-e-of 12Q- VAC -or-

-e-tat in--0 -4d -45 6 VAtW6-10

bi-nder TAB E. Sectioný-Z E3) ga -eejt~rat ion circuit tabulation Dravin

45A-860-3 and 45A 3~lh Ardainmntroea~ ~R~Vl

bias- vQltage- -4n.4requiires a miimu islation ragiaranep of 1 10

-Thbesae ins trumen ta t ion- an-d Indi"-at iog Dpgentra t io gs re no t a si~e a-g , .n-y

mtill iam-p rangea Thee -small =urreat aus essIentall oba ieo

o-ther astress -in -the. aenetlat ions.

Eerial _eetr-atiog fi o reunvsnsitive sagd aveno 'accurac-y

reauiraemernts thmselyves. -Loo acu -vfor-the -end deyicesseedi

addr-essed in-the indivi-dualdicbner

PAGE '
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PEN 1-0 o3

BINDER NO. WqENEQ--PENT-0 3 PLANT WBN UNTS HE 7 OF 2

BINDR TTLE CONAX ELECTRICAL COPTDý_______

PENETRATION, INSTRUMENTATION -CHECKED DATE-______ __

& INDICATION -

J. EQUIPMENT 'ELECT-RICAL 'CHARACTERISTICS NECESSARY-TO-ENSURE THE PERFORMANCE

(5)(

SPECIFICATIONS_ CAN BE SATISFIED 'UNDER ACCIDENT CONDITIONS (Continued)

b) PA~r~mpetr ýDjmon e -Coniin Ref erece
IPS-752, Sec.
5.14.3.1 and

Voltage 200- VDC_51..
IPS-7 52

ýLoad 50mAfo 16 AWG

Frequency NA'- ----- NA -----

Accuracy NA NA --- -

Insulation Resistance 1
f Qr- TRIAX' I"Q Wohms -------;

Insulation Resistance
foQr '16 ýAWG 1.8- ;5 .19~ ýohm "diimuEx

IPS-585.2, App. A,

IPS-585.2, App. A,

JUSTIFICATION/COMMENTS '-Devie Ig tru~ 1 bm~ (wth

transm itters. RTDs. thermocouDles and acoust ic mnoni.tors See Sbmeet 16)1

oQpera4te -at -12 výol ts- or l-ess. The-300- volt- DBA test-yvol1taze represen-ts

p140 eret ryarj1.

The ýGroioj~p6 -PAM m~ir are the0 onl 'dvisioal devi~ces servyed by-these

npnptiaf'inn~ 'Tvisw 'errg,,i1tr~ that irni~t onerate after a DDA. Conax

ý.erformed .a -bslin pilcti stn.t tet_ te'r:xmdu

5.OkVAC -o' iue(P-5.Seg. 5ý.4.41-jjand a pt-DBA tes at3.

KVAC ,f or' minue 4IPS-752. sec 5.463-hno -brea kdown.,_This ---

more sevee thn th 'm -Poei 'otmjate~dat _Wattgs Bar. Purinp_ the DBA

PAGE-
TVA 19537 (OE-3-86)
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PENT-0 03

BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1SHEET 17A OF 29

BINDER TITLE CO~~CRCLCOMPUTED DATE ? R ____

PENETRATION,* INSTRUMENTATION CEKD___ 
______

& INDICATIONh AE____ ___ ___

with values ranging from 1E+10 to 4E+11 ohms (IPS-752. sec. 5.14.5.2).-

which exceeds the require .ment of 1E+09 ohms. The first measureme .nt was

made at 5 hours with the temperature over 330*F and the Pressure over

50 Psig, -in excess of the peak Watts Bar values. During the DBA test,

Conax energized the triax with 300 VDC with maximum measured leakage

current. of 0.13 milliamps (IPS-752. sec. 5.14.5.1). -Assuming leakage

current is proportional to voltage in this small range indicates a

leakage current maximum of 0.38 milliamps at 875 VCD. which is

acceptable. Since the triax module passed the post-DBA tests at 3.0

KVAC center conductor to shield with no signs of insulation failure and

the insulation resistance values and leakage currents measured du ring

the DBA indicate no problem would be experienced at 875 volts, the triax

module is-qualified for this service. This is additionally 2roven by

other tests Conax has performed on the same triax modules using 1000

volts duringj DBA testing. Thes e tests are documented in Conax

Qualification Report IPS-1334 and Test Report IPS-1054. which Conax

furnishedI TVA to qualify triax Penetrations for identical GA radiatinr

monitors at Seaunvab Nii~-1~nv P1~e.'
moniorsat Squoah ucler P---ý os trax moulues were oriptinally

-- ~ ~ ~ n wit th~LKWJLI~e rest or the

Penetrations covered in this binder and were transferred to Sequoyah as

discussed-in Sequoyah Binder SQNEQ-PENE-005,

Devices in Groups 1 through 5 are all served by 16 AWG copper conductors

in these penetrations. Group 6 devices are served by RG 11A/U Triax.

PAGE
TVA 19537 iOE-3-86)

EQP16 2.63



PENT-0 03

BINDER NO. WBNEXQ-PENT-003 PLANT WB N UNIT(S) SHEET 17 B OF 2-9

BI NDER TITLE CONAX ELECTRICAL COMPUTED (LL7DATE4/ R__R

PENETRATION, INSTRUMENTATION CHECKED DATE ___ ______

INDICATION

G rouo 1 switches are verv - .imii.ar t0 I ow~~oitanie. ~DOe4U4SQn~XAI

A~vi~s du0 f~o their annlicationa. such as 120 volts at 1 amD. A

mainimmu insu1lation resistagce of- 1.8 -x 10o5 bme- ise -cceotabl' for- tbese

ADD- iica4t ions, -- GrouD 5 acousiti-c-m9flitore --- -----~acu~c

reairmet4- -tbt wouQl4 -be adesl afetd--~Dgerto

insLa tiLou -r-esisaac e of--1.8 uj l$=-Binderim .-------- ~

FoQr QGroul~v 2.3 4. and 6. gdeqvacX of Dvefle~tiofl DBA-inslto

resistanuc~e '-is -aa oen item. -- --

P~ntr~i~ncoa c~d~tore. -tbermocounle cop-ductgrs. -,4ud 14AW

conductors -'do ~not serve any Cate2or'uA or B divisia1Ae~Li~ni

thpi,~forp they have no DIA electrical reauirementi~

PAGE-1--07

TVA 19537 (OE-3-86) 
P126

Groun 1 switches are verv similar to low voltaiz I sgatsal

conductors -do -not serve any Category A or B

t-hprpfnrp-.f-hpv havp no DBA electrical re6uirements



BINDER NO. WBNFXQ-PENT-003 PLANT WEN UNIT(S) SHEET 18 OF 29
~ R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE______

PENETRATION,~ INSTRUMENTATION CHECKED DATE 9___19 ____8%__

& INDICATION

K. -REQUIR XP~ r~ ENVIW NM18

Ref erence Environmental Drawing No.

(1) Normal Max

(a) Temperature (OF)

(b) Pressure (psig) -- sa

(c) Humidity AR)

(d Radiation (rd) 2LL-.&

(3). Process Interfaces: -1om

---See shbeet 12Ai-.-

(2) Abnormal Max

(a) Temperature (OF)

(b) Pressure (psig)

(c) HumidityC%

(d) Radiation Crd)

(4) State anticipated occurrence frequency and duration of abnormal

conditions: Uo ato 8 9u Ler exurig oc cur i~g L-e g thas

IX-Ld-m&at-life. 2001 dffee in maximum tpmnpra-n-- r f -h4'a

-tine -2riod is- neglip-ibl

(5) Accident (worst case for any combin~ation of specif ied accident
paraneter including peak, duration, and prof ile):

Ca) Temperature (OF) 12Z Accident type "CH

(b) Pressure (psig) Accident type "QCAHELB

(c) Humidity, MC1%) Accident ty pe ILO-CAHELB
1.5 x 107 gamma

(d) Radiation (rd) IQ Accident type LQC

Ce) S pr ay Ty pe Accident type kQ IM

*0.1844 molar H3 BO3 , 0.033 molar NaCI, pH 8.35.

I I . ~PAGE_ý-
TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENTO003 PLANT WEN UNIT(S). 1 SHEET 19 OF 29?I/~R R __

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE___

PENETRATION, INSTRUMENTATION CHECKED DATE______
& INDICATION

K. REURE PER ATING ENVIRONMEN (Continued)

Comments (duration/peak/profi-le/spray composition and pH, margin, etc.):

On~e ,eqd- of each "vengtratiofl iU exoosed- -t9 4AMnulu enyviognmen-ta

Containi=ent--endL -arei loer cm1part ot (9tcr t sal oi-

lower copQt1jtisrmn om r- upperC co-Dartment.k P'4 -ztyrs

ejiwnare'wrstcae.S~e she 19A.

(6) Is the equipm~ent subject to moisture or liquid intrusion which can

affect the performance of the equipment under design basis accident

conditions (yes/no/NA)? __12_ (Reference S-5,scig

5.14.3, p .1.

(7) Subject to submergence (yes/no/NA)?
(Ref erence CAl-culatiorn (NEB--840120- 220) .--aim C, gtiet Wtr

Lo-ve1 f or Flood -Elevatirl ( l 7Z17.7 ou4tside-_qraa& wxl w-'here2ýý

PenetlatimA2gge Ig .1 sane hinder TAB ;Afo~r ep~eetratiOfl eleV'ati

A1.19-s~ee'draon 4N6O- g id; A

vpr .ification biuid=-TAA F-1for1-12 ti=)a

Section E-2. field

Identify initiation time and duration of submergence: NA----

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

RIMS-No.

See -Sheet-"12B _ _ _ _ _ _ _ _ _ _ _ _ _

TVA 19537 (OE-3-86) FXQP162..63
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BINDER NO. WBNEQ-PENT-003 PLANT WEN UINIT(S) 1

BINDER TITLE CONAX ELECTRICAL COMPUTED02 DATE ?h

PENETRATION. INSTRUMENTATION CHEwrtIn flATC:9-

SHEET 19A OF 29
R -R._

& INDICATION

AREA/ENVIRQIMENTAL DWG

UPPER
COMPARTMENT
(47E235-41)

LOWVER*
COMPARTMENT
.(47E235-42)

AN NULU S
(47E23 5-44)

INSTRUMENT
ROOM

(47E235-45)

Max Normal
Temperature, OF,

Max Abnormal
Temperature, *F

Max Normal .14.7 (0.3)
Pressure, PSIA (PSIG)

Max Abnormal 14.7 (0.3
Pressure, PSIA (PSIG)

Max Normal 80
Ri. Z.

Max Abnormal 90
Ri. Z.

40-Yr Normal 1 X 10 6 gamma(4)
Radi~ation, Rads

14.7 (0.3)

14.7 (0.3)

2 x 10 gamma

ATM

ATM

14.7 (0.3)

14.7 (0.3)

I X 10 6 gamma(4) .3.5 x .105 g--u(4)

Peak Accident
Temperature, *F 160

Peak Accident 1203
Pressure, PSIG

Accident
Radiation,

Total 40-Year
Plus Accident
Radiation, Rads

1.5x 10 7glmma(6)
Rads 3.8 x 10

beta (3)

5 .4x10 
7

gamma plus
beta

327

12.3

1x10 7 # mma(7)
3.8x10
beta (3).'-

6.8x107

gamma plus
beta

134

ATM

327

1.2.3

1.2.10 7 gamma
plus beta (5)

1.3x107 gamma
plus beta

1X10 7  am
3v.8xlO0
beta (3)

4.8356x10 7 gamma
plus beta

*Fan rooms and accumulator rooms (outermost small rooms).

(1) Documented average temperature. See calculation EQP-02.
(2) Documented average temperature. See calculation GENNAL4-OO1.
(3) Open Item. See QIR request EQP86089
(4) See Calculation GF2NNAL3-OO1.
(5) See Calculation GENNAL3-004.
(6) See Calculation TI-RPS-48, Sheet 7.19.

(7) See Calculation TI-RPS-48, Sheet 7.21. PAGL~~

105 (1) 95 ý(2)

TVA 19537 (OE-3-86) EQP162.63



BINDER NO. WBNBQ-PENT-003 PLANT WB N UNIT(S) 1 SHEET 19B OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED -L~LDATE R__R

PENETRATION, INSTRUMENTATION CHECKED DATE ___ ______

& INDICATION

WBNAI3-04 Acidnt ~s Iside leacto; _Bqi n ---5 86020 235)--

TI-PS-8(R) -Intgraed ccdeat Do~se -Ing ide--ftimalv Contliumegt

GENNAL3-O01- N~rm1 --- ption D~se -----85117-235)

GENNAL4-O01 - -SQN gpndWBN §6Q~u TmrtueAavi B58017 5)

MMajimvzCon~tgji.ent Wa~t~eLLeve1 (NEB 840122 220)._

GENA3-02- ~dcio'o BtaDoeby- Sheegt S$-ee1- (B45860423 25).-----

ggQP-0 2 ---- AverjgszTemweraturfg Rm ~ieLie oti~~ B1860402 200).

GENNAL3-Q13 -__Beýta ýDo R.Sg fg~FnieV1e(B45 860624 3)

PAGE: 8 -3

TVA 19537 (OE-3-86)
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BINDER NO. WBNMA-PENT-0 3 PLANT WBN UNIT(S) 1SHEET 20 OF 29

________________ DTE I,~ R __R

BINDER TITLE CONAX. ELECTRICAL COPUTED 49Qa DATE

PENETRATION, INSTRUMENTATION CHECKED -16A DATE'~e ______

L.* SUQMMARY COMPARISON OQF TETCONITION TO SPEF EDCNIIS

(1) Comparison of worst-case maximum paraneters:

P rmt-er '-j__DcLonstrated~

Operating Time A~Q_- 13davs.615 days

Temperature (0 F). 40.9

Pressure (psig). Q 70g__0

Relative Humidity WZ 0.0
2000 ppm 6200 ppm boron

boron and 50 ppm Hydrazine
NaCE, pH &Trisodium Phos-

*Chemical. Spray &1 hate...... DH
0.989 x 10 m

6.8xl1 gamma -8 lr

**Radiation (rd) Pisizj 1.709 A 10 g-a
(air)

IPS-752

Fi. 5.14.2-a-

Fig. 5.14.2
k .AA
Fig. 5.14.2

fi- LIA-1
Fig. 5.14.2&

Section

5.7.16 &

5.7.22-_

Submergence ---- Noue-

*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 p rofiles and margin assessment:

Test Profile
Pag-uEnv el ope~s Spec if ied IPS-752

Fig. 5.14
Temperature Yem

Fig. 5.14
Pressure Yea-----

Fig. 5.14
Relative Humidity yes. _$ee__Sheet 2Q.1 .1.

Section

Chemical Spray NA Id l

Submergence -------

.2

.2

.2

JUSTIFICATION/ COMMENTS PAEý3

L(1) Chemical Spray - Specified 2,ontainment spray is 30 days PG
and the flow rate is 0.92 gpm/ft-. Spray chemistry varies with

TVA 19537 (OE-3-86)
EQP162 .63



BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1SHEET 20A OF 29

BINDER TITLE CONAX ELECTRICAL - COMPUTED •~L~DATE ?h R ___

PENETRATION, INSTRUMENTATION -CHECKED DATE ____ ___

& INDICATION

JUSTIFICATION/ COMMENTS (Conutinued)
time.~~~~~~~~~~ ----e--r -----re-----st rsltn cnenrtin

Al 1 ".'.'~ h.~ *.',...4-','s,'.p '.a a.i,.1'.90aA ,. ,,.~,- ~i ~ '.hn,,pa ntiA n,.a
044 %~4 ~ ~ ~ ~L*4Q' flA jttJ

not subectto iret cemical srvionen. AlDnta

tiuo-gs cept ýNo. 225 (which isb jniiinl)aeadtoal

p-roQQteced JfrU 'chemical, jirav -by -the con-Qcrete fl~ sl-ab abo-ve

,th-em. 'ThemSe phvqi calibarriers neggte-the- effect- jof yrav f-lo! ---

.ra-te an4d,-diffeprence 'jin'~a chyi-str Also q e TAD -Bhe A.

Jusifiaton/omynt fortry G1.e ande- _et

L(l) Radiat ion -Worst 'case total radiation is in lowercoatmn

L(12) -Temperatugre - As is--see iýn--TAB ",-Section Report-WAC-

70 ite test- "proQf ibs- Ado not- enveloDp -the WNacdn rfl o

Anproxiiatelv the 'firet 100 saeconds- -- This egists dug, to agtartinz---

a4t- a 'loitr tempgrature and- the-difficulty in ie-ttine the-

tepeatre'-o riein 'the-steam-ghember 'a fs steWEN

-ac-cid'ent qpommm-oe.a oro opr-Qblem- in-utests. Reltort--

W AC -7Z0 "does 'not 'inud th b frs tes f ~ Pr r trniis

This -egxta,.trganignt- and the -'igtif icantlv'histhe; test ------

tem~eaturf -cmenae fr -the-A siphtlY s- lower, transient r ie -

t iimeg 'Also 'as-no--Qte.d 'in -IP-S-752-. S-ec t ion 5. 14.01. lQ tiny-

wihot~a~erialbx smoesevegre --th4an with. the- box du9.-toQ

theal la~and'de '~i~tefects.' asociated-with-the box hs

t-hia IT ll' vint-in ijn -fp 'nrlFa"Fn -hp t-hp ;firat few seconds
PAGE .3

is o"'infiat

TVA 19537 (OE-3-86)

ESP162 .63
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BINDER NO. WBNEQ-PENT-003 PLANT WEN UNIT(S) 1 SHEET 20B OF 29

BINDER TITLE CONAX EL.ECTRICAL COMPUTED L4~r.DATE R-R

PENETRATION, INSTRUMENTATION CHECKED DATE ___ ______

& INDICATION

L()RelaieHmdj '-- Cane test reporta-do naot state, the -bhgidityv

i-tbe-eionetlcaerdrn DBBte---e The relativep humidity

was- 'not'inaed-t10 -thro-utho,4t'the-enire t-esatsconducted-by-

Co~x- ut'dd ocura-t-:arioustim- &easetetest 'prof iles-were'

a 'cmb inationg of 'bthLl 'h l90C&,and HELD cond it ions. saturated steam.

Qbxiounlv. codno e'tetest medim- throuzho=,---Howver.x -Dortio~'

of '-the "tests 'wre vDerf ormed- under -sat-urated -steami--hile the- HEl

cQn-ditions 'wee-siuluated by low humidity sunerheated ste"i._-Botb te-'

-t-emeratures an~d ipressuresj -used -throughout the- tests -Mere sell, in

.2~c2v--.o-j im=-Wa 'oBa e l ibLie conhervative for electrical

1~flYin$~w. 4',,~. -

I ~~PAGEJ~I
TVA 19537 (OE-3-86)

EQP162 .63



BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1SHEET 21 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED (L4LDATE R__R

PENETR~ATION, INSTRUMENTATION -CHECKED DATE 9-~ ___ __

& INDICATION -

L. UMMRY OMPRISN 'F TST QjNDITI.QNS--TQ-SPXQIFIZD CONITIONS (Continued)

()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
Su4ze-s-t-e-d- Mgr er -IEEE-321(74) Te es/No/NA

Temperature: +15 degrees F 73 0 F.68-oF e
57.7,

Pressure: +10% but no more than 10 psig 6ZZ-T.j ..Xg..

Radiation: +10% of accident dose. >10%----------

Time: +10% (or 1 hour + operating time Sge~ NoQt e 1eq
per NUREG-0588)

Voltage: ±10% of rated value See NoQte 2

Frequency: t5 of rated value0 L-

Environmiental Transient: the initial
transient and the peak temperature Transient
applied twice: appied t& lea-

(Seismic)
Vibration: +10% added to acceleration +10% ----- ---- Ye -

JUSTIFICATION/COMMENTS: Electrical leertosae ýo recruepcv

by- IEEE 317Z-1276.-

Ntje 1:, -Material ,A~jn-'Calcula.tionrj Ror-t-WAC-7 b bindegr TAB- C'

size 16 AWG 'aimd -m4 'AWG'zconducors used -fo --------t~n

iNdictiosevie Var -tarwas 0fo coxadtix odc -

See iscusion'on sh1eet I17As

I PAGE j31
TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENT-003. PLANT WEBN UNIT(S) 1SHEET 22 OF 29

BINDER TITLE COA LETIA COMPUTED DATE 9,~/ R -R

PENETRATION, INSTRUMENTATION CHECKED DATE 10-_ ___ ___

& INDICATION

M. OPERABILITY TEST RESULTS

()Identify the safety function(s) of this equipment:
(Reference IEEE 317-1976

JUSTIFICATION/COMMENTS Maintain pressure boundary -and

electrical integrity.

*(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Ref erence IPS-,752. Sec. 5,14.3. 5,14.4. 5,14.5. and 5.14.6 )

JUSTIFICATION/COMMENTS _____________________

* (3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? -Yes
(Reference IPS-752. Sec. 5,14.1. 5,14.4. 5,14.5. 5,14.6

JUSTIFICATION/COMMENTS _____________________

(4) Did the. test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yes/no/NA)? Yes (Reference IPS-752. Sec. 5,14,10.1,C )

JUSTIFICATION/COMMENTS Tests were for 13*and 15 --days. See

analysis extendiny time to 100 days in IPS-752. Sec. 5,14.10.1.C.

PAGE

TVA 19537 iOE-3-86)
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BINDER NO. WBNEQ-PENT-003 PLANT WE N UNIT(S) 1 SHEET 23 OF 29

BINDER TITLE CONAX ELECTRICAL CMUEDAE/R __R4

PENETRATION, INSTRUMENTATION CEKD ~ DT ___ ___ ___

& INDICATION

M. OPERABILITY TEST RESULTS (Continued)

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

JUSTIFICATION/COMMENTS No anomalies were reported in IPS-752 for

test data bases three a nd four. IPS-585.2. Sec. 5.2.6.6.1 does

report shipping damage that was the probable cause of eventual

problems with the 14 AWG feedthru in test data base four: see IPS-

752. Sec. 5.3.3.1. This'-is-reasonable since no problems were

experienced with the 16 AWG feedthru of the same design and-

construction. Also 14 AWG feedthru was included in test data base

one and was fully qualified as documented in IPS-752. At Watts

Bar 14 AWG conductors do not serve-any Category A or B divisional

or-Devices. See Sheets 17 through 17B. The minimum measured

insulation resistance for 16 AWC during DBE was 1.8 x 10 5ohm.

Adequacy of this value for WBN applications is an open item. RG-59

coax and thermocouple conductor tv~es do ~

A or B divisional devices and thei~r DBA electrical characteristics

do not need to be addressed..

TVA 19537 (OE-3-86)
EQPl62.63



BINDER NO. WBNEQ-PENT-003 PLANT WBN UNIT(S) 1SHEET 24- OF 29

BINDER TITLE CONAX ELECTRICAL

-EMMTATION. INSTRUMENTATION-
& INDICATION

COMPUTED DATE kI _ __ _ _

CHECKED ~{j DATE_ _ ____ ___

N. MAINTENANOE -AND -,9SUBVILLAN-CI

Ras the qualification progran 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)? Ies - (Enter all requirenents in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION/ COMMENTS See TMB G - OMQND3.e

PA EA -43

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENT-003 PLANT WB N UNIT(S) 1SHEET 25 OF 29

BINDER TITLE C(OIAX ELECTRICAL COMPUTED DATE /g R - R4

I PENETRATION, INSTRUMENTATION CHECKED DA __ _____ ____

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and

all extrapolations of test data used in an

analysis been justified and documented)?

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

(3) Choice of qualification methodology adequately

just if ied?

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

(a) Were equipment performance requirements
identified?

(b) Were specif ic f eatures and f ailure 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 identif ied?

Yes/No/NA

Yes

NA (No excep-
tions taken)

Yes

NA-

NA~

NA

NA

Yes _

Yes

Yes

Yes

NA (Preaging
perfo:- ed

Yes

PAGE A 44

TVA 19537 (OE-3-86)
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BINDER NO. WBNEXQ-PENT-003 PLANT WEN UNIT(S) 1SHEET 26 OF 29

BINDER TITLE. CONAX ELECTRICAL CMUEDAE?;/6R .R

PENETRATION. INSTRUMENTATION CHECKED DATE 19~_______
& INDICATION

0. -STWMRjA-01 .,R JR~EW (Continued)

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

Qualified life or replacement schedule-established?

Criteria regarding t emperatur e/pr es sure expo sure
satisf ied?

(a) Peak temperature adequate

Mb. Peak pressure ade quate

(c). Duration adequate

(d) Required prof ile 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, d ensity,
duration, and pH used in tests meet or exceed
those to be used for the plant?

Criteria regarding submergence sat isfied?

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/oA

les~

(7)

.(8)

(9)

(10)

(12)

PAGE 6 -w

TVA 19537 (OE-3-86)

E0P162 .63
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(See TAB B
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BINDER NO. WBE-ET03PLANT WBN NIT(S) ______SHEET 27 ROF 29

BINDER TITLE CONAX ELECTRICAL CMUED DT ______

PENETRATION, INSTRUMENTATION CHECKED DATE ___ ______

& ILNDICLATION

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?

q

Yes/No/NA

Yes

Yes

Yes

Yes

NA

Yes

Yes

NA (Penet.
ualified f or

(b) If exception to the 1-hour minimum operating time 100 days)
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied? Yes

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirenents adequately Yes
identif ied?

ýP. DISCUSSION

Conax Repart IPS-752 is the qualific~ation document for these penetra-

tions. The penetrations contain the identical possible leaae ats

leak mechanisms. feedthru concepts. seals, insulation systems. and

materials as the test data base penetrations number three and four

described in TPS-7 52. Detailed raw test data for the tested

Rsspmblipg is r~ontained in IP~-5R5..2 And IP~-5R5.4. IPS-752 is a

PAGF

EQP162 .63
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BINDER NO. WBNEQ?-PENT-003 PLANT WEN UNIT(S) 1 SHEET 27A OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED QQ 'DATE ~ R-

PENETRATION, INSTRUMENTATION CHECKED DATESIa7______
&INDICATION

P. D--03 (Continued)

i~znjrdocum-t 'o b&hereivortsf-on L-'thet~tted assemblies. It -is - very
.4--

-se lbe -keX-oualif icatimx evort--for -tte -suib jet Dmeneratiori '-4,

44 . 4 b , 4 4 - 4 .,,. 4 4 4 .. 44 .. . . . . . 4

4 4~~~~~4 4G F -447 4 4 4 4 4 . .- ,

TV 19537Q 94.4 (OE4 - . . . . . . . . . . . .

t 4 4 . 4 . - 4 . . . . . . .h

.4 .4,, ..... 6246.



BINDER NO. WBNEO-PENT-003 PLANT WEN UNIT(S) 1 SHEET 28 OF 29_

BINDER TITLE CONAX ELECTRICAL COMPUTED DATE____ ___

PENETRATION, INSTRUMENTATION CECKED DATE 9 ~ ___

& INDICATION

SU PPL EMEN T 3
COMPONENT-UNIQUE CHECKLI1ST

ELECTRICAL PENETRATIONS

Page 1 of 2

EQUIPMENT- IDENTIF ICATION

(1) Are the penetrations identified in the qualification program identical
to the plant penetrations which require qualification

Acceptable

(a) Penetration type

(b) Mounting

(c) External connections

Instrm. &

Connectors

Instrm. &

.Welded

Connectors

Report

Tables

.Tables

Tabl es

Comments: . conWge~st~was ; 9f -vinilpr -itze mith ot- g BAkul=Y

per -1P9-7-&2 ,-8ec '1 A-ryie -the i~ -mi icefln:

(2) Does the qualification report identify the following performance
characteristics:

(a) Temperature rating

(b) Voltage rating

(c) Cont inuous current rating

(d) Short-time overload

current rating & duration

Ce) Rated short circuit
current & duration

(f) Pressure rating

Acep/tp/a)l

.. Yes.-

Report

5.4.3 &

!- NA ,--- ,

5il 1 il3 -

ý .1. .

PAGELA-
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BINDER NO. WBNEQ-PENT-003 PLANT WEN UNIT(S) 1SHEET 29 OF 29

BINDER TITLE CONAX ELECTRICAL COMVPUTED = DATE ?//~ R R

PENETRATION, INSTRUMENTATION CHECKED DATE ____ ___

& INDICATION

EQ~UIPMENT IDENTIFICATION (Continued)

Perfgranee.'Ohsrac terjst jp
Acceptable
t~lestslM&

Page 2 of 2

IPS-752
Report

(g) Maximum gas leakage rate

Comments: ~ ..-. , 
.

'9 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .1 *'lj. 4 *tt4~91'9I .4 44 .

(3) Does th e Qual if ica ti on progr an addr ess9 th e f olIwoi ng t es tsa

Acceptable

(a) Continuous current rating .

Wb Short-time overload
current rating and duration

Cc) Short circuit current rating
and duration

(d Rated maximum duration of
rated short circuit current

C)Pneumatic pressure ratingYe

Mf Maximum gas leakage rate :e

(g) Conductor continuity

(h Dielectric strength

Ci) Impulse

(j) Insulation resistancele

Wk Flame

Comzments: ImnIlsc-tests-1not-recuire'-for- 'Y-nIIAWPnu l ri'w

IPS-752
Repor t

AfL

PAGFE--Vqq
TVA 19537 (OE-3-86)
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TAB I-EflLPMT IUTIFIC671VA RMull

Eats go. ElIT DEVICE 15 0. DESCIPTION oL camE Al I.EM RIM06 comi~ EVWI CAT

lU-14IlT-293-0055 1-55-1 PUSOM~i AIR.01 7205-10000-01 062-00 71'0* US6 SIKI9-026971 LOCA I
ELE PENETRATION 1111

VIN-1-MtT-293-0056 PE1BM 1h.L1K
ELSE PEWETRTIOM
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too0
loco
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811069-0069 LOCA 9 1low RAINTAIN PRESUW- ODIUM*6
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BINDER TITLE CONAX ELECTRICAL COMPUTED 4017- DATE

PENETRATIONS - AIRLOCK CHECKED DATE~

A. DOCUMENTATION

Equipment Description Electrical Penetrations - Airlock

Vendor/Manufacturer Conaix Corporation

Equipment Model No.(s) 7205-10000-01

QUALIFICATION REPORTS (Continued on sheet 1A)

(1) Title/Number/Revision "Design Qualification Report RIMS EKE 811223 308
for Electric Penetration Assemblies-Airlock for Watts
Bar Nuclear Plant Units 1 and 2"/IPS-757/Original DATE November 25, 1981

(2) Title/Number/1levision "Design Qualification
Material Test Report for Materials Used in Conax
Electric Penetration Assemblies and Electric
Conductor Seal Assemblies's/IPS-325/Rev. D

(3) Title/Number/Revision "Design Qualification
Test Report For a Conax Instrumentation
Service Classification Conductor Module to the
Requirements of IEEE Standard 317-1976 and NRC
Reg. Guides 1.63 and 1.100O"/ IPS-353.l/R~ev. B.

(4) Title/Number/Revision "Design Qualif ication
Test Report For a Conax Low Voltage Control
Service Classification Conductor Module to the
Requirements of IEEE Standard 317-1976 and NRC
Keg. Guides 1.63 and l.lOO"/IPS-353.2/Kev. A.

(5) Title/Number/Revision "Design Qualification
Test Report of a Low Voltage Power and Control
Service Classification Electric Pene tration
Assembly for Class 1E Service in BWK and P1K
Containment Structures"/IPS-585 .3/Rev. A.

RIMS EKE 811221 303

DATE May 14. 1981

RIMS EKE 811221 309

DATE March 10. 1981

RIMS EKE 811221 305

DATE March 10. 1981

RIMS EKE 811221 307

DATE February 10. 1981

PAG
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BINDER NO. IBNýýP~l-O04 PLANT WBN UNIT(S) 1 SHEET 1A OF 29
R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED A~•IDATE ___

PENETRATIONS -AIRLOCK CHECKED 4v .DATE '1i5/Y( VC

OTHER (ANALYSIS, VENDOR DATA, ETC.)

(1) Title/Number/Revision "Design Qualification RIMS EEB 841029 302

Material Test Report For Materials Used In
Conax Nuclear Products For Service In Nuclear DATE August 16, 1984

Power Generating Stations"/1PS-325/Rev. E
(See TAB E).

(2) GENNAL3-001: "Doses for Equipment Qualification
for all Shield Building Spaces." (B45 851117 235) (See TAB E).

(3) TI-RiPS-48 R2: "Integrated Accident Dose Inside
Primary Containment." (B45 851105 235) (See TAB E).

(4) WBNOSG4-44: "Flooding in Auxiliary Building Due to
Postulated Pipe Breaks." (B45 860110 218) (See TAB E).

(5) "Maximum Containment Water Level" Calculation
(NEB 840120 220) (See TAB E).

(6) Watts Bar Nuclear P lant Environmental Drawings 47E235-06R1,
47E235-41MD 47E235-42R1, and 47E235-OORO.

(7) TVA Drawing No. 44N240R4 - "Personnel Access Lock Arrangement
and Details" (See TAB E).

(8) TVA Drawing Nos. 45AB24-IRD and 45A828-1RO Wire Termination

Lists (See TAB E) .

(9) Conax Drawing Nos. 7205-10000, Rev. A, and PL7205-10000, Rev. 0.

(10) Conax Corporation Certificates of Conformance (EEB 820114 312
and EEB 820114 310) (See TAB E).

(11) INPO Operating Experience Review 85-004: Solvent Damage to
Containment Electrical Penetration Seals ML33 850729 802)
(See TAB E).

(12) WBNNAL3-004: "Accident Dose Inside Reactor Building." (B45 860205 235)
(See TAB E).

(13) QIR NEB86106: "Location-Specif ic Acc ident Dose-Electr ical Penetrations."
(B45 860807 253) (See TAB E).
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BINDER NO. WBNEO-PENT-004 PLANT WBN UNIT(S) 1SHEET 2 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED AWf7L DATE R__-_R

PENETRATIONS - AIRLOCK -CHECKED Z-,k& DATE _________

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. Field verification is not comolete.

2. Electrical Penetration Protection Analysis is not complete.

COMMENTS/ RECOMMENDATIONS See Tab C for extension of post-accident

operating time qualification from 30 days to 100 days.

PAGE~
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BINDER NO._WBNEQ-PKNT.-004PLANT WIN -UNIT(S) 1SHEET 3 OF 29

BINDER TITLE -CONAX ELECTRICAL COMPUTED AVTz DATE R 0-ols-c
-PENETRATIONS -AIRLOCK CHECKED.~ DATE~/k

C. OIJALIFICATION CRITERIA

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

x Components are Qualified to the Criteria of lOCFR5O.49
and/or NUREG-0588 Category I (INE1323-1974)

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

JUSTIFICATION/COMMENTS Contract date: July 28. 1981

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 317-1976; "Standard for Electrical Penetration Assemblies in

-Containment Structures for Nuclear Power Generating Stations."

IEEE 323-1974; "Standard for Qualifying Class 1E Equipment for

Nuclear Power Generating Stations."

NRC Reg. Guide 1.63, Rev. 2,.July 1978; "Electrical Penetration

Assemblies in Containment Structures for Light-Water-Cooled Nuclear

Power Plants."

PAGLL
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BINDER NO. WBNEQ-PENT-004 PLANT WBN UNIT(S) 1 SHEET 4_ OF 29

BINDER TITLE CONAX ELECTRICAL COM PUTED Add4Z: DATE 6~//~ R - R

.PENETRATIONS - AIRLOCK CHECKED 4fWAW DATE 4~

D. SQUALIFICATION METHODOLOGY (Check only one block)

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

X Test of Similar Items with Supporting Analysis

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

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

JUSTIFICATION/COMMENTS ConAX Qualification Report IPS-757 is the principal

Qualification document for these airlock penetrations. It is a summar document of

-tests done on -data b-ase Penetrations as desc-ribed in Conax-reports IPS-353.2. IPS-
353.1-and IPS-585.3. Test DataBase One, a loy-voltage c-ontrol Penetration

described in IPS-532. ith r ardtabsuedfrualification, with

supp~lemental data-on a low-vol-tg intuentation assembl vProvided-in IPS-353.l.

IPS-5853 was Primarily used by Conax -to-documenat--installa-tion weld test'n2 for t e

airlock Peertoswihae eddhae ein. The subje~ct airlock

penetrations-are considered low-vltase-Rover Dene-trations which contain the
identical Posil lekg ah ekmchanisms. feed-thru concepts, seals.
insulation, system n aeil "as t-he dAta- bsetrations described in IPS-757,
See Tab B. sect-ion P for-further discuosion.

SPA__



BINDER NO. WBE-EN-0 PLANT WEN UNIT(S) 1 SHEET 5 OF 29
R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED 441'r DATE _________

.PENETRATIONS - AIRLOCK CHECKED DATE____ ___

E. EQUIPMENT DESCRIPTION

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

Qualification
Plant Device Document Reference

Equipment Type

Manuf acturer

Model Number(s)

(4) Serial Number(s)

Electrical
Penetration
Conax
Corporation
7205-10000-
01 (LVP)

1922

1920

Same

Same
7641-10000-
0 1 (LV I)
7508-10003-
01 (LVC)
7508-10003--
01 (LVP/C)

IPS-757.
Sec. 1.1
IPS-757.
Sec. 1.0
IPS-757 .
Sec. 4. 1
IPS-757.
Sec. 5.6.2.4
IPS-7 57 0
Sec. 5.6.2.6
Certificate of
Conformance Tab E
.Certificate of
Conformance Tab E

(5) Identify Component- See Supplement 3 of Tab B.
Unique checksheet
attached: __________________________

JUSTIFI CATION/COMMENTS Qualificati on report IPS-7117 documented

qualification by analysis and comparison to similar penetration assemblies

previously qualified by type tests conducted at levels equal to or more

PAGE~
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B3INDER NO. WBNBQPENTr994 PLANT WBN UNIT(S) -1 _ _SHEET --6-- OF 29-

R __ R
BINDER TITLE CONAX ELECTRICAL COMPUTED z4 5?Z DATE A___421 _____6_

PENETRATIONS - AIRLOCK CHECKED *-DATE _

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

Interface

Mounting Bolts

External-
Process
Connections

El ectrical
Connections

Conduit Seals

Connector
Seals

Orientation

Phy sical
Configuration

Other

IdntfyInterface

NA

In-linie splices

NA

NA

NA

NA

NA

Plant
Requirement?

(Yes/No)

NA

NA

NA

NA

NA

NA

NA

NA

Reference
Test Report

NA

NA

NA

NA

NA

NA

NA

NA

JUSTIFICATION/ COMMENTS .Penetration wiring js non-safety related,

therefore qualification of the in-line asIplices is not a concern.

Splices vere furnished by TVA.

PAGE -
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B3INDER NO. WBNEQý-PENT-004 PLANT WBN UNIT(S) 1 SHEET 7 OF 29

BINDER TITLE -OONAX ELECTRICAL COMPUTED A4•W2 DATE R ___ R

.PENETRATIONS - AIRLOCK CHECKED A" DATE_______

G. TEST SEQUENCE

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

,(a) Equipment inspected for damage

(b) Baseline performance

measurements taken

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

Yes/No/NA

No

Yes

Yes

Yes

No

Yes

(e) Design basis event (DBE)
exposure Yes

Mf Post-DBE exposure Yes

(g) Final inspection and
disassembly Yes

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

Reference

See Below
IPS-757.
Secs. 5.1-5.5

IPS-757.
Sec. 5.6.1(4)
IPS-757.
Sec. 5.6.1(5)

See Below

IPS-757,
Sec. 5.10

IPS-757,
Sec. 5.1
IPS-7 57,
Sec. 5.12

IPS-757
Sec. 5.12.2

test sequence

(3) Have the test equipment. test equi pment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes

(Reference IPS-353.2. p. 37;IPS.-353.1. p. 30; IPS-585.3, p. 32).

JUSTIFICATION/COI4MgTS G(l)Ca)-Conax does not implicitly state that

an initial-visual inspection for damage was done. However, Conax has

completed numerous successful test programs and there is no reason to

believe visual inspection-was not done. G(l)(c)-Penetrations are

passive devices and are not subject to wear as a .n aging mechanism.
09

< The penetrations, however, were subjected to simulated operational

11A Inc. f'1

BQP069. 23
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BINDER NNO. WWBNEQ-PENNT-004PLANT_____ UBN I() 1SET 7OF__2
BINDER TITLE CONAX ELECTRICAL COMPUTED AV DATE &.RLOA

PENETRATIONS - AIRLOCK CHECKED A ( DATE $~
C. TEST-SEQUENCqE (Cont'd)

strsss hih included thermal cvcling (IPS-757. Sec 56 nd hr

tim ovrlod ad fultcurrenjt teat(IPS-757, Seca, 5.8 and 5.9).
au b mgmn 3117-19076.
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BINDER NO. _WBNEQ-PENT-0O4 PLANT WlEN UNIT(S) 1SHEET 8 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED .ZL DATE R ___ R,
PENETRATIONS -AIRLOCK 

-CHECKED A ~ ~DATE ~46

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference IPS-757. Sec. 5.6,).

JUSTIFICATION/ COMMENTS

(2) Were the following effects considered in the aging

Aging Effect Yes/N4

Thermal agingYe

Radiation exposureYe

Vibration (non-seismic) aging No

Operational (electrical/mechanical/process) Yes..Xu
stress aging

JUSTIFICATION/COMMENTS H(2)-Vibration a2ine not r~

program:

a/NA Reference
IPS-757,
Sec. 5.6.1(4)
IPS-757,
Sec. 5.6.1(5)

See-Below
IPS-757,
Sec. 5.6.1(3)

iquired by

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

JUSTIFICATION/COMMENTS A literature-review 2f applicable materials

dataj for the materials of construction for-the airlock jelectrical

Penetrations revealed no known 'Mnru is t ic- effec ts.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? If& (Reference IPS-757. Sec. 5e6.293 )

JUSTIFICATION/CO!4MfjTS Aging based on materials tests and

analyses done in IPS-325 by ConAx.,,

TVA 19537 (OE-3-86) EQPO6 9.23

0
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BINDER NO. WBNEQ-PENT-004PLAIYT WBN UNIT(S) 1 SHEET 8A OF 29

BINDER TITLE CONAX ELECTRICAL CMUE Z DAE2o/ R __R

-- ENETRATIONS - AIRLOCK -CHECKED DATE____ ___

via motor express from Conax to Isomedix in New Jersey and returned to

Conax, a round trip of approximately 1000 miles. A mechanical recording

accelerometer which records shocks and impacts in three mutually perpendicular

axes measured impact forces of the Test Data Base ranging from 7.7 to

.29.5 g's."1 These forces far exceed installed vibration forces.

PAGEIJ
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BINDER NO. WBNEQ-PENT-004 PLANT WIN UNITIS) 1SHEET 9 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED A4wz DATE R___ - __R

PENETRATIONS - AIRLOCK CEKD ~ DT ______

H. AGING (Continued)

(4)(b) Were the materials susceptible to Ithermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: IPS-325. Table 3.1 and-IPS-757. Table 3.2. )

JUSTIFICATION/COMMENTS ___________________

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? YM (Reference IPS-757. Sec. 5.6.2.3 )

JUST IFICATION/ COMMENTS __________________

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Xna (Reference IPS-757. Sec.--5.6.2.3 )

Pxmtr Plant Maximum Kormal i Ecuivalent

Temperature .120 0F 25O 210.4 0F
Time 40,vrs. 169 hrs. >40 yrs.

JUSTIFICATION/COMMENTS SEeg Sheet 9A.,

(e) Was the Arrhenius methodology used f or accelerated aging

(yes/no/NA)? In (Reference IPS-757. Seg. 5.6.2.3 )

JUSTIFICATION/COMMENTS ___________________

f) If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? Yu
(Reference IPS-325. Sec., 2&0 and A~p~ndig A )

JUST IFICATION/COMMENTS

PAGE 3 ,-j ..
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BINDER NO. WBNEQ-~PENT-004PLANT WEN UNIT(S) 1 SHEET 9A OF 29
R __RBINDER TITLE CONAX EFLECTRICAL COMPUTED AgEL DATE____ ___

-PEN-ETRATIONS -AIRLOCK CHECKED DATE___

VOW(d Aging:

The age conditioning curve at 70*C shown on IPS-757. Figure 5.6.1 shows a
40-year qualified life at 700C (1584). This is far greater than the plant

maximum normal temperature inside the personnel access airlocks (120*F max.)

and therefore a greater than 4 O0-year qualified life is established for the

subject Watts Bar personnel access airlock electrical penetrations. Accounting

for possible internal heat rise due to electrical operation of the penetrations,

Conax Test Data Base One was age-conditioned for 169 hours at 124*C (2550F)

which was equivalent, to a 40-year service temperature of 99.13%C (210..40F) as

shown by figure 5.6.1.

Conax document IPS-325 covers an ongoing test program. A newer revision of IPS-

325 (Rev. E) shows the latest Conax calculation of activation energy for their

feed-thrus is 3.916 eV, which agrees closely with the regression lines presented

in IPS-757, figure 5.6.1. Refer to Binder Tab E, IPS-325, Rev. E, page 26.

PAGEDiQ.ý
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BINDER NO. WBNEQ-PENT-O4 PLANT HEN UNIT(S) 1SHEET 10 OF 29

BINDER TITLE -CONAX ELECTRICAL COPUE -.AZ DAER_____

-PENETRATIONS -AIRLOCK CHECKED DATE____ ___

H. AGING (Continued)

(4)(g) If a regression line vas used for determining accelerated aging
parameters, are test points or*failure modes identified on the
line (yes/no/NA)? -,~

(Reference IPS-325, Arnendix A. Sec. 2.0).2

JUST IFICATION/ COMMENTS __________________

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? 12 (Reference _jA )

JUSTIFICATION/COMMENTS Aaing time/temperature conditions

were sufficient to account for any internal heat build-up

due tg electrical operation of-the Penetrations.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? XU

(Reference IPS-75Z.-Sec. 5.6.1(5) )

JUST IFICATION/ COMMENTS ___________________

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA? Yes
(Reference IPS-325-. Table 3.1 and IP§-757. Table 3.2.

JUST IFICATION/ COMMENTS ___________________

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? XM
(Reference IPS-757, Sec. 5.6.1l(5) )

JUSTIFICATION/COMMENTS __________________

PAGED-JJL0
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BINDER NO. WBNMEQ-PENT-0 4PLANT_______ UNIT(S) 1 SHEET 11_ OF 29

BINDER TITLE CONAX ELECTRICAL C OMPUTED ~7 .DATE 4/-.oA6_______
.PENETRATIONS - AIRLOCK CHECKED DATE____ ___

H. fl (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/RA)? _Y (Reference IPS-757. Sge. 5.6.1(5)

Plant normal ambient radiation
dose (rd) 1.,OE + 06

Test exposure dose (rd) 2,238E + 08

Teat exposure dose rate (rd/,hr) --2.04E + 06

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

JUSTIFICATION/COMMENTS ___________________

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during normal
and abnormal operation addressed in the qualification program
(yes/no/NA)? fig (Reference-SehetA

JUST IPICATION/ COMMENTS __________________

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? JA
(Reference ... A)

JUSTIFICATION/COMNENTS No viration asing done.

PAGE'
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BINDER NO._WBNEQ-PENT-004PLANT WIN UNIT(s) 1 SHEET 12 OF 29

BINDER TITLE CONAX ELECTRICAL CMUE A±LDTEs/o R __ R

-PENETRATIONS - AIRLOCK CHECKED-4<J DATE~'g

H. Afi (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/Rh)? Yes
(Reference IES-757. Se1 .. 13.57 5.8. Aand 5.9 )

JUSTIPICATION/COKMMIT TherMl cycle test.-continuous current

test, short-circuit current test-. and short time overload test.

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? In (Re ference IPS-757. Sec. 5.6.1(31)

JUST IFICATION/ COMNENTS _________________

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? im
(Reference IPS-Z57. Sec. 8.0 )

Qualified life (Document in QMDS) 40 :zears

JUSTIFICATION/CONNENTS See coMmets in H1(9). Sheet 13.

PAGI:2- 06
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BINDER NO.__ENEQ-PKINT-,O4PLANT WN UNIT(S) 1SHEET 13 OF 2

W BINDER TITLE CONAX ELECTRICAL COMPUTED 4 ZIDATE R --

-PENETRATIONS - AIRLOCK CHECKED DATE____ ___

H. AGN (Continued)

(9) Were replacement intervals for the equipment or its components defined
in the~qualification program (yea/no/NA)? 12 (Reference NA )

Replacement Intervals (Document in QHDS) None required.

Penetrations gualified f or ex~ected life-of Plant.

JUSTIPICATION/COKHENTS IPS-757, Sec, 8.0 states that "materials

as-used in Conax electtic nenetrations are not susceptible to any

0ianificant dearAda ion due to-thermal ox-radiation effects and

that no au rsrice-related coumon failuremodes exist that

would preclude a SMAlified life--of 40 years."1

UPAGE.R ?
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BINDER TITLE _CONAX ELECTRICAL COPUE R~IDT

I- MATERIALS ANYALYsS

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

Radiation ActivationMAteriAl/propertvlpunctign _T1shl RefgrecEneg eeecPolysul fone/Mechanical./ . _kjjec
(a) ned- hrU-Sealant

Uapton Polyimide Film/-
Electrical/Conductor

(c) ________________ 
_

(d) ______________ 
_

JUSTIFICATION/ COM)%q __________________________

Penetration fethneaatndoductor 
insulation m~aterialp are

considered sucpil tote:ladrdaindgaaion 
implicitly when

test ProgaAMs are devel pe basd o2 IEEE 317-1976 st idelius Testine
was done in--accordnewt IEEME 317-1276 and test ProgrAM included tests on

nulton and sealant mtrial. -No material an al i reuied

PAGE~L
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BINDER NO. WBNZQ-PENT-004 PLANT WBN UIS) 1 SET15 OF29

BINDER TITLE -CONAX ELECTRICAL COMPUTED -4421L DATE ~ R__R_
PENETRATIONS -AIRLOC CHECKED DATE____ 

___

J. EQUIPMENT ELECTRICAL CHiARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDlER 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)? No (Reference NA )

Identify Acceptance Criteria:. Gas leak rate less than 1.OE-06

acc/sec excluding aperture seal(s) (pro-DBE exposure), and less

than 1.OE-02 scc/sec including aperture seal(s) (post-DBE

exposure), per IME 317-1976, Sections 5.1.4. 5.1.5,-6.4.13. and

8.3

(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 (yea/no/NA)l Yes (Reference IPS-757, Secs. 5.1-5.5, and
and 7.1-7.5 )

Identify baseline and functional testing: gass leak rate, dielectric

strength, insulation resistance, conductor continuity

JUSTIFICATION/COMMEN4TrS_____________________

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference IPS-757, Sec. 5.12.1.1 )

JUSTIFICATION/ COMMNTS______________________

PAGE~
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BINDER NO. WBNEQ-PENT-O04PLAIT VUN UNIT(S) SHEET 16 OF 29

BINDER TITLE -CONAX ELECTRICAL COMPUTED DATE R R
PENETRATIONS -AIRLOCK CHECKED DATE~4

J. EQUIPMaHUMLETICAL CE R !CEITC NCESSARY TO ENSUR T~ EFRM09~E

SPECIFGICAIOS EAI B SAIF ED ER, ACCIDEN CONDITIONS ( Continued)
(4) Do the applied loads during baseline testing reflect normal operating

conditions (yes/no/NA? ft (Reference

JUSTIFICATION/COHNENTS Baseling teptipland isubsequent func-tional

MeASurements hich Drovde a indication of-Penetration-insulated cond-

utr c2ondition but aire no the ac~tual voLtaRe and load carried

by-the peetratijou conductors in serice in the-nlant. The telto were

in ccordance with IEEE 317-1976. The demonstration-of the genetrations

Ito Perform-" ititended-mechanical intearily safety- function was

accomp~lished-during th a fccidenLtu tes.

PAGEI~2
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BINDER NO. WBNEQ-PENT-004PLANT HEN UNIT(S) 1 SHEET 17 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED .4•7ZDATE 5,1A R -_ R

-PENETRATIONS -AIRLOCK CHECKED DATE ______ _____

J. EQUIPM(ENT ELECTRicAL rrUrTP@T@WP~A i~mr..- e'naa.iL LU¶ YCUR11U

SPEIFCATON CA B SAISIEDUNER ACCIDEN CONDITIONS (Continued)

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

(a) ZAXmatr specific, Acciden~t Conditiona Reference

Voltage NA NA

Load NA NA

Frequency NA N

Accuracy NA NA

JUSTIFICATION/COMME~TS Frequ.ency: Cables are not freguency sensitive.

Accmracy -cables have n accuracy earmnto P

reaimed to function electrically duRinAS AR accident .therefore. anni-

dent voltaae and 1n A UL% A.L .DVt1

(b) PAAMt Demonstrated Condijtions Reference-
IPS-7 57,

Voltage 600 Vag Sec. 5.12.1,1
IPS-7 57,Load 61 ames Sec. 5.12.1.1

Frequncy 6039IPS-353.l,
Freqency 60HzSec. 5.1

Accuracy NA NA

JUSTIFICATI0N/C0MMENTS See coments in J(D)(p) congerning frequency

and accuracy,

TVA 19537 (OE-3-86) PAGFJ9.23
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BINDER NO. WBNEQ-PENT-004 PLANT WEN UNIT(S) 1 SHEET 18 OF 29
R R __

BINDER TITLE CONAX ELECTRICAL COMPUTED AeLL.. DATE________

PENETRATIONS - AIRLOCK -CHECKED DATE____ ___

K. REQUIRED OPERATING ENVIRONMENT

Reference Environment~al Drawing No. See Sheet 19A

(1) Normal Max (2) Abnormal Max

(a) Temperature ( 0 F) 120 (a) Temperature ( 0 F) 130

(b) Pressure (psig) 0. Cb) Pressure (psig) 0.3 .

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

(d) Radiation (rd) 1.OE + 06 (d) Radiation (rd) NA

(3) Process Interfaces: None

(4) State anticipated occurrence frequency and duration of abnormal
co ndit ions:

Up to ei~gbt hours per excursion and occurring 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 LOCA/HELB

(b) Pressure (psig) 12 Accident type LOCA/HELB

(c) Humidity M(10 Accident type LOCA/HELB
1 .8E+06 gamma

(d) Radiation (rd) 5.6E+06 beta_ Accident type LOCA

(e) Spray Type Chemical -Accident type LOCA/HELB

PAGELiR--&2
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BIND .ER NO. WBNBQ-PENT-004PLANT_______ UNIT(S) 1 SHEET 19 OF 29

BINDER TITLE CONAX ELECTRICAL. COMPUTED A !gL. DATE RA R&
PENETRATIONS - AIRLOCK CHECKED DATE" ___ ___

K. RMQIRED OPERATING ENVIRONMENT (Continued)

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

See 8heet 19A.

(6) Is the equipment subject to moisture or liquid intrusion which canaffect the performance of the equipment under design basis accidentconditions (yes/no/N)? X2~ (Reference IPS-Z57. Secs. 5.12.A1.2 and

(7) Subject to submergence (yes/noIKA)? & (Reference Tab A. Calculation

WBAOSG4=44 (W4 860110 218), anad "Maimuim Containment WAter Level"

CAlculation (BIB 84020ZQ 220) )

Identify initiation time and duration of submergence: NA

(8) Special environmental calculations (temp., red., etc.)

ZxM RIMS No.

See Sheet 19A

TVA 19537 IOE-3-86) PAE ~ ~ ~ 5P6923



BINDER NO. JPNEQ-PENT-004 PLANT-- WEN UNIT(S) LSHEET 1I9A OF -2-9
R __R

BINDER TITLE CONAX ELECTRICAL COMPUTED -,A4U7L DATE____

PENETRATIONS - AIRLOCK -CHECKED _ ___DATE 96 __ __

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Environmental parameters are taken from the following sources:

1. GENNAL3-O0l Normal radiation dose (B45 851117 235).
2. 47E235-42R1 All temperatures, pressures, humidities, and chemical

spray.
3. QIR NEB86106 Location-specific accident dose-electrical penetrations

(B45 860807 253)
4. WBNOSG4-44 Flooding in auxiliary building due to postulated pipe

breaks CR45 860110 218).
5. Maximum containment water level calculation (NEB 840120 220).

The references listed above provide the worst case environmental conditions for

the subject airlock penetrations. The penetration located in the upper

compartment containment airlock is bound by the conditions in the upper

compartment (TVA dwg. 47E235-41 RO) on the inboard end and by the conditions in

the reactor building access room 757-A12 (TVA dvg. 47E235-06 Rl) on the outboard

end. The penetration located in the lover compartment airlock is bound by the

conditions in the lower compartment (TVA dwg. 47E235-42 RI) on its inboard end

and by the conditions in the reactor building access ro on 713-A08 (mild

environment per TVA dwg. 47E235-00 RD) on its outboard end.

PAGEAŽ02
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BINDER NO. WBNEQ-PENT-004 PLANT WBN UNIT(S) I SHEET 20 OF 29
R -_ R

BINDER TITLE CONAX ELECTRICAL COMPUTED 4T DATE____ ___

PENETRATIONS - AIRLOCK CHECKED 4/_*_Z___ DATE ___ ______

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference
IPS-757,
Fig. 5.12.1 &

Operating Time 100 days 30 days Fig. 5.12.2
IPS-757,

Temperature ( *F) 327 342 Fig. 5.12.1
IPS-757,

Pressure (psig) 12 128 Fig. 5.12.2
IPS-757,

Relative Humidity (Z 100 100 Sec. 5.12.1.3

3000 ppm Borated
2000 ppm H3B03  H 0 v/ NaOH,
wIN&OH, PH910.5,24 his., IPS-7517,

*Chemical Spray H 8.5017tmf Sec. 5,12,1.2
8.4E+06 2.238E + 08 IPS-757,

**Radiation (rd) gamma + beta Paaa Sec. 5.6.1(5)

Submergence None None NA

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

**Enter 40-year integrated normal dose plus integrated accident dose

and specify type.

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

Test Profile
Parameter Envelopes Specified

(Yes/No/NA) Reference
IPS-757,

Temperature Yes Fir. 5.12.1
IPS-757,

Pressure Yes Fig. 5,12.2
IPS-757,

Relative Humidity Yes Sec. 5.12.1.3
IPS-7 57

Chemical Spray Yes Sec. 5.12,1.2

Submergence NA NA

PAGEL&2g
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BINDER NO. WBNEQ-PENT-004 PLANT WBN UNIT(S) 1 SHEET 20A OF 29
R -_R

BINDER TITLE CONAX ELECTRICAL COMPUTED ./ Z DATE____-__

PENETRATIONS - AIRLOCK -CHECKED (&Ibk4L-Z. DATE ~L

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS (Continuedl

JUST IF ICA TION /COMMIENTS

These penetrations are

See Tab C for operatng time calculation.

;naIp thp nirlocka at the auxiliary

building vail and are not 6ubiectto direct chemical sriay. The

spray chemistry varies with time:values shownareL.total

concentration considerinit all sources,

Conax spray testing was done concurrently with DBE exposure and

was in accordance with requirements of IEEE 323-1974. This

demonstrated spray testing and the protection afforded by being

inside the airlocks near their ceiling demonstrates that the

Penetrations are impervious to chemical s~rov.

PAGE .L-I
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BINDER NO. WBNEQ-PENT-004 PLANT WEN UNIT(S) 1 _SHEET 21 OF 29__

BINDER TITLE .. CONAX ELECTRICAL COMPUTED DAT __-

PENETRATIONS -AIRLOCK -CHECKED 4ldriC/UK DATE Ak

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

(3) Were margins applied to the test parameters or otherwise addressed in

the test progran 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 degree F +15 0 F Yes

Pressure: +10% but no more than 10 psig >+10% Yes

Radiation: +10% of accident dose >+10% Yes

Time: +10% (or 1 hour + operating time 0 No
per NUREG-0588)

Voltage: ±10% of rated value > 10% See below

Frequency: ±5% of rated value NA NA

Environmental Transient: the initial
transient and the peak temperature
applied twice -same Yes

Vibration: +10% added to acceleration NA NA

JUSTIFICATION/COMMENTS: Margins applied per IEEE 317-1976.

Frequency margin not applicable to low voltage power circuits.

Voltagte: Test voltage of 600Vac is 125% of maximum nominal

(48OVac) system operating voltage.

Vibration: Not required by IEEE 317-1976. _____

pAGr A22l
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BIDRN._ _ _ _ _ 
_ _N-04LN 0B 12

BINDER TITLE CONAX ELECTRICAL COMPUTED .~4IDATE____
PEETATON -AIRLOCK CHECKED DATE________

M. OPIRABILITY TEST REULSu

(1) Identify the safety function(s) of this equipment:
(Reference Siee SectionP p f Tab B )

JUSTIFICATION/COMMEM These penetratious hAve no electrical

function durn n acident and are -reguired only to maintain

containment pressre bounpdary ijnteerity,_

(2) Did the equipment perform its intended function-during the simulated
design basis accident exposure (yeslno/NA)? ~j
(Reference IPS-757. Secs. 5.,12.2 and 5,12,A )

JUSTIFICATION/ COMMENTS.____________________

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? yM
(Reference IPS-757. Sges. 5.12.2 jand.1j2.4 )

JUST IF ICATION/ 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)? 12 .(Reference .JiA)

JUSTIPICATION/COMMENTS Fugctioned for 30 days.- See Tab C-for

extension to-100 dave ovetrability.-

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? In
(Reference IPS7153.2. Sec.t 5.20 and IPS-585.3, Sec. 6.241)

JUSTIFICATION/COIOBTS. AnoMalies_ rvieWe and determined acceptable.

PAGF 8Qý
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BINDER NO._WBNEQ-MET-004PLANT WBN UNIT(S) SHE 23O
R RBINDER TITLE CONAX ELECTRICAL COPTD62..DT ___ ______

-PENETRATIONS - AIRLOCK CHECKED DATE_______

N. MAINTRNANC MN SURVEILLACE

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)? ~j (Enter all requirements in Section G of the Binder-
Qualification Maintenance Data Sheets).

JUSTIFICATION/COMMENTS See Tab _G for recommended surveillance and

PreventAtie mintenance yrocedures.

PA
TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-PENT-004 PLANT WEN UNIT(S) 1 SHEET 24 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED 44Vr7 DATER__R

-PENETRATIONS - AIRLOCK CHECKED DATE~ I___

0. SUMM=R OFREVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of test data used in an
analys'is 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 par ameters which affect
equipment performance identified?

(5) Adequate similarity between eq uipment 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/pA

_NA

NA

NA

NA

PAGEI~
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PAGIEZ -31,
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BINDER TITLE CONAX ELECTRICAL COPUE R5Z AE___ _

PEERAINS-AIRL.OC[ CHECKED DAT5~~

0. SUNMMARY OF REVIEW (Continued)

Yes/No/NA

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

(7) Qualified life or replacement schedule established? -e

(8) Criteria regarding temperature/pressure exposure -e
satisf ied?

(a) Peak temperature adequateYe

(b) Peak pressure adequate Yes

(c) Duration adequate -Yes

(d) Required profile enveloped adequately -e

(e) Steam exposure adequateYe

(9) Criteria regarding teat se~quence satisfied? -e

(10) Criteria regarding spray satisfied? -e

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

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

(11) Criteria regarding submergence satisfied? X
(Not Submerged)

(12) Criteria regarding radiation satisfied?Ye

(a) Was dose rate considered? -e

* (b) Was beta radiation considered?Ye

(13) Criteria regarding operability status/mode satisfied? --Yea

(14) Criteria regarding test failures or anomaliesYe
satisfied?



BINDER NO. WBNEQ-PENT-004 PLANT_________ UNIT(S) 1 SHEET 26 OF29

BIDRTTECONAX ELECTRICAL COMPUTED e4 {LDATE R___ -___ R__

PENETRATIONS -AIRLOCK CHEKE DATE

0. SUMMARY OF REVIEW (Continued)

Yeo/No/NA

(15) Criteria regarding functional testing satisfied? -e

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

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

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

(16) Criteria regarding in strument accuracy satisfied? NA

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

(a) Is the minimum specified operating time at least Yeo...
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? e

(19) Criteria regarding margins satisfied? Yo

(20) Maintenance and surveillance requirements adequately -Yeej
identified?

P. DISCUSSION

Conax report IPS-757 is the principal qualification document for these

airlock penetrations. It is a summary document of tests done on data

base penetrations as described in Conax reports IPS-353.2,

P AGE
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BINDER No. WBNEQ-PENT-oO4PLANT WBN - UNIT(S) 1 SHEET 27 OF 299 ~BINDER TITLE CONAX ELECTRICAL _COMPUTED .•ZiDATER__R
PENETRATIONS - AIRLOCK CHECKED ADATE~

P. (Continued)

IPS-353.l1 and IPS-585.3. These penetrations are considered low-voltage

power penetrations which conutain the identical possible leakage paths,

leak mechanisms, feed-thru concepts, seals, insulation system, and

materials as the data base penetrations described in IPS-757.

Airlock penetrations are located in the upper and lower compartment

airlocks which provide personnel access to the primary containment from

the auxiliary building. They are located in the airlock wall on the

auxiliary building end of the airlocks and pass lighting, telephone,

and indicating light circuits into the airlock from the auxiliary

building. The penetrations' only safety function is to provide a

containment pressure boundary in the event that the inner airlock

(containment) door seal is compromised during an accident inside

containment, at which time the penetrations would see containment

accident conditions.

P .AGEJ5-,_
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BINDER NO., WBNXQ-PENT-004 PLANT WEN UNIT(S) 1 SHEET 28 OF 29

BINDER TITLE OCONAX ELECTRICAL COMPUTED 407L DATE 4&6R -_ R

PENETRATIONS -AIRLOCK CHECKED -A k DATE~1

SUPPLEMENT 3 Page 1 of 2
COMPONENT-UNIQUE CHECKLIST
ELECTrRICAL PENETRATIONS

EQUIPMENT IDENTIFICATION

(1) Are the penetrations identified in the qualification program identical
to the plant penetrations which require qualification
(yes/no/NA)? No

IPS-757
Acceptable Report

Item Plant Report. Yes/No/NA Section
LVP & C&
thermo- v

.(a) Penetration type LVP couple Yes 4.3

(b) Mounting Welded Welded Yes 5.6.2.6
in- line

Cc) External connections splices NA NA NA

Comments: -TVA provided in-line splices. Conax test was of similar

items vith supporting analysis, per IPS-757. Sec. 1.0.

(2) Does the qualification report identify the following performance
characteristics:

IPS-757
Acceptable Report

Performance Characteristics (Yes/No/NA) Section

(a) Temperature rating Yes 5.7.4

(b) Voltage rating Yes 3.1

(c) Continuous current rating Yes 5.7 & 5.11

(d) Short-time overload
current rating & duration Yes 5.8

(e) Rated 'short circuit
current & duration Yes 5.9 & 5.13

(f) Pressure rating Yes 5.1 & 5.2

PAGE!LŽ( S
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BINDER NO. WBNEQ-PENT-oo4 PLANT 1WBN -UNIT(S) 1 SHEET 29 OF 29

BINDER TITLE CONAX ELECTRICAL COMPUTED 4117 DATE ,"t R _

PENETRATIONS - AIRLOCK CHECKED DATE____ 
___

EQUIPMENT IDENTIFICATION (Continued) Page 2 of 2
IPS-757

Acceptable ReportPerformance Characteristics (Yes/No/NA) Section

(g) Maximum gas leakage rate Yes 5.1

Comments:

(3) Does the qualification program ad dress the following tests:

I PS-757
Acceptable ReportItem Yes/No/NA Section

(a) Continuous current rating Yes 5.7 & 5.11

Wb Short-time ov'erload
current rating and duration Yes 5.8

(c) Short circuit current rating
and duration Yes 5.9

Wd Rated maximum duration of
rated short circuit current Yes- 5.13

(e) Pneumatic pressure rating Yes 5.2

Mf Maximum gas leakage rate Yes 5.1

(g) Conductor continuity Yes 5.3

(h Dielectric strength Yes- 5.4
SeeCi) Impulse NA Below

Qi) Insulation resistance Yes 5.5

(k) Flame Yes 6.3

Comments: Impulse testing required only for medium voltage

penetrations.



IAS A -ClVKAIJ IDEMIKKIAII0N MIMI0

------- 40IED --------------
FI015 u0. UNIT DEVICE ID NOl. DIESCRIPTION 11009 £01101. At 9ELM RN/lAB CONTRACT EVENT CAT OFER 1111

Box-I-AS -005-OlI&AB -A I-lBs -003-0lI6AIR -A H6IIDSWIICI CLASS 9001 943 713' A0l 36922 L 1 1009

011/A IT 100

As 1 10ro

Nfl-I 115 -0/i3-0116811 -A 1-119 -003-0l168/8 -A HA11DSWITCH CLASS 9001 Si 713. hol 86927 L S tool0

CR/A B IM0

M11-1-115 -003-0126AIS -1 1-116 -063-0126A/B -B RANDSVIItH CLASS 901 SRI 713' A01 96922 1 S 1000l
RH/A ST [110
CY/A B 100
AF B no1
All IT [no

MO-I-AS -003-0126111 -8 1-16 -003-01261/B -1 HAJIDSWIICH CLASS 9001 544 713' A01 06922 L. 1 1005
1111A I IND0
CR/A I IND0

AB B IND0

AU-I US -003-0136A/B -A I-IS -003-0136AII -A HUADSVIICII CLASS 9001 IAI 612' A06 06922 I. B 1000

-IR-I Il -003-0136211 -A 1-11S -003-01369/0 -A IIAIDSVIICII CLASS 9001 RIl 692' oft 86922 L Bl 1000

1111-1-11S -003-OI17A/S -8 I-0S -001-0179AIB -1 IHiRDS1ICII CLASS 9001 TAT 692' A06 86922 L IT 1001

f 91LOWALTBAL LLEVAIJIIM - At1011 FEL911R1011 ARE DOC1109111ED ON1 FIM ELO NCIFICAIIII SHEETS RAND 90111 INI IAO f.

BINDER NO0. WSO0 uS -001
KNPLIFACIIS9Ri SK140 D
PAGE. I OF1 27

SAFETY FIKIIOV

NO0 £HAWAS IN CONTACT STATE

NO CRUISE IN CONTACT STATE

U 1011 CHNG i111 CONAC4SAT

NO0 CRAM1169I CONTACT STATE

NO CIRUSE IN CONTACT STATE

NO0 CIRUISE IN CIRACI STATE

NO C1HANGE IN CMNACT STATE

-- - - ----- -

CREPAO(RIDA1E

C.

C)

* J

\ *0

1~.)

C,

V

8

C C,

0
s-I
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IAI A - EQUIPMENT ISHI1IFICRIION P411111

EmI No. W1IT DEVICE I NO. DESCRIPTION

1191 -115~ -003-01193/o _I 1-11 _003__0179313 _9

11BNAI-Hs -026-02404

wIl i-HS -026 024 1

1151-1-115 -026-0742

WWNI-HG 430-000"

-A I-HG5 -026-0240B

-3 F-ile -026-0241

-A 1-HG -026-0242

-A 1-Il -026-024t

-1 I-Il -076-0244

-A' 14H -026- 0245"

-A ItKs -015-0003

3 I-HS-5000

-c 149 -030-0013

-II-,Hi -030-00,19

I*!-1 -3-02

HANDSVIICH

ANSITCH

HANOSNIICH

HANDSVITCH

HAMlOSNIlTCH

HANDSNIICH'

HANOSHI CH'

IA.SSVIICHl~ ý;

CLASS 9001

CLASS M01

CLASS 9001

CLASS 9002

CLASS 9001

CLASS 9001

CLASS 909I

CLAS 9001

cLAss 1001,

CLASS 90

CLASS 9001"

---- ----LOCATION--, ...
COLUMN Al 'ELI V. RMIRAB CONTRACT EVENIý

692' A04 96922

Ra9n

96922

869h22

96922-

56922

96922

116922

731 AOS' 80h2

L

I. _

L:

IIAIIWAC WRER :- SQUIARE 4

,CAT OPEN, IINE, SAFE TY 'FUI IBMC,,I

v' l1005 NO0 CHANGE -II COIIACI STAlE'

I 003 '0CHAMS 'INCONIIACl SlATE'

lI :, 2005 10 HAISE Ill CONTACTl STATE-

3 oor 003 NOZ'CIIAM` IN CONTACT, SlAlEI-k

3. 10014 No CHAISE IN CONTACt STATE;

3 1003 NO'CIIANGE IN CONTACT SlATE-l

3 1005 lode. CHANGE-I WCONTACI SlATE..

Il 1003~ NO CHANGE IN CONTACI STATER

Sý 1643 NO CHANGE IN-1COIIIACT STATE-

3! lOW- NO CgHANE inl COmICISTAFE

3I I03- 11ý WCHIANGGE IN CONTACT-SLATEc.

L 3~ I003~ NO CHANGE IN CIINIACI SlATE~

a LOOAIAMLTA CEFVAII(M- -ACTUAL. ELEVAlIONS ARt DIIEIMIIEl i~ii FIELD VE11IFICAYI~Ni SHWEES 011 mO11 IN Ike K~ 11- - Il- R~

IJ.

J

o
0

'701ý



]AD A - COTIIPI9TMT IDENTIFICAT1ION HA1011

--------- OCATION-------------
COLINIM At ElLEY ONIRAO CONTRACT EVENT CAI

731' A005 9U922

86922

90.922

86922

5692?

B6922

6692

132123

06922

86922

86922

06922

1. B

L I

L I

L. I

L I

L I

BINDER NO. 19HEO-Ms -001
1IANUFACIIJRE11 SgUARE B
PAGEs 3 OF 27

OPENRTIRE SAFF17 FUNCTION

TODD NoD CHANGE IN COINTACT STATE

1000 NO CHANGE IN CONTACT STATE

100D NO CHANGE IN CONTACT STATE

1000 *O CHANGE IN CONTACT STATE

(000 ND CHANGE 19CONTACT STATE

1000 NO CHANGE II!' CONTACT STATE

1000 NO CHANGE IN CONTACT STATE

1000 00 CHANGE '". CONTACT STATE

1008l 90 COANE IN CONTACT STATE

1009 NO1 CHANGE IN CONITACT STATE

1008 NO CHANGE .M CONITACT STATE

tFLDWOIACIIJAL ELE VAT l09 - ACTUJAL ELEVATIONS AR OOLPTiKINlE0 ON4 lIID VERIF ICATION SHELETS AND FOUND IN VA1 F.

PAEPM.LA/bAT0 I -

CTTELKLN/ATE 
v ' < J

0 /0

flIS MD. ElIT DEVICE ID MD.

-U

G')

yON- I -MTS

WIM-I-HS

11IN 1-I-S

M84H -iMS

11141-i MS

ibT1 I-MHS

valN I -Hi

WMil-I-MS

Nwsk- I -MS

-030-0029

-030-0032

- 030-0033

-030-0660

-030-0069

-030-0016

-030-0079

-030-0091

-830 -0115S

-030-0l 16

-036-0117

-010-0118

I-MS5 -030-0029

-030-0032

-030-0033

-030-0060

-030-wfill

-030-0076

-030-0019

-030-0071

-030-01 I5

-030-011IA

-030-0111

-030-0119

DESCRIPT ION

-B HANOSIIITCM

-A MANDSMITCM

-8 IIANDSMIITCM

-A HAN 25811CM

-8 MANDSWITCH

-A HANDSWITCT4

-9 HANDSHITCH

-A HANISWITCM

-A MAN0SVITLII

-1 WJIDSOITCH

-A HANDISVITCH

-9 HANIITCATE

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 900!

CLASS 9001

CLASS 9001

CLASS vool

CLASS 9001

CLASS 9001

CLASS 9001

CL.ASS 9001

CLASS 9001

~1

U

a'

1.~)

.3

U

()

.3

' )

~~1

I

0
0



TAB A - EQUIPMENT IDENTIFICATION NA1911

UNIT DEVICE 19 NO.

1-14 -030,0111WON- I -IS

NN- I -HS

NON I K1S

UBM-I -S

210- I -HS

MON-I-16

MON-1-115

hNPI-KS5

0TH-I KS

09O-2 -115

"IfK-I -KS

NON I-ITS

DESCRIPT ION

-A HARDSWITCK-030-0119

-030-0120

-030-0121

-030-0124

-030-8125

-030-126

-030-0131

-030-0 132

-030-01461

-030-01579

-030-0115

-030-0I17

MODEL
-------- -LOCATI ION--- ----

COlON Al EtEVo OhIRAD CO NTRACT EVENT CAt OPER TIME

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

ClASS 9001

CLASS MI0

CLASS 9001

1371 A01 86922 L I

L IT

L I

L I

I I

L I

L a

L I

L a

L I

L 3

L I

CR15 NO.

#FIODR/ACTUIJA ELEVATION - ACTUAL fLEVAlIbdIS ARE DOCUMENIEO OK fIELD VERIFICATION SHETS AND 1`01N1 IN TAN F. a -- -- l - -- N

TVPRIPLTIDATET ---- ---- ---

------~ -- -- - --TE- - -- -

BINDECR No. NDDNEQ-KS -001
MTANUFIACTURAER: SOKARE D
PASE: 4 OF 27

SAElT FUNCTION

NO CHANGE IN CONTACT STATE

NO CHIANGE IN CONTACT STATE

NO CHANGE IN CONTACT STATE

NO CHANGE IN CONTACT STATE

NO CHANGE IN COUNTACT STATE

10 CHANGE IN EONTACT STATE

NO CHANGE IN CONTACT STATE

NO CHANG IN CONTACT STATE

NO CHARGE IN CONTACT STATE

NIT CHANGE IN CONTACT STATE

NO CHANGE IN CONTACT STATE

-Q

-030-0120

-030-0121

4030 0124

-030-0125

-03"-120

-030-0, 31

-030-0132

-030-014is

-030-01572

-030-4113

-DW0OliN,

KAITOSNITCH

HAMOSVI TCK

HANDS WITCH

NANOSWI ICH

wiTAIsuITCK

IIANOSVIIICK

ITANDSVI)ICH

KANTISWITCK

HANDS WITCH

KANDSVI TCIT

HI.NDSNITCN

-I

U

U

'-I

U

'I



0

TAB A - E.9UIPKiEO1 IDENIIFItAIIOM11 KA011

TllIs No. UNIT DEVICE ID NO. DESLRIPIION1

MBA-I KS -030-0111 -A 1-115 -030-0171 -A IIANDSNIYCH

VON-I-IIS -010-0119 -1 I-MS -1130-011 -9 HAHDSIITCII

MOBN-I-HS -030-0179 -8 I-lBS -030-0179 -B HANDSUITCII

MON-I-iOs -030 0le0 -A 1-fl -030-0190 -A IIANDS4IICH

RON-IIHS -030-0582 1s -Ill -030-0192 IIAIOSMIICII

11141-I-11S -030-0193 -A I-NB -030-0103 -A HUADSMITCH

MOM-I-OS -030-0196 -A I-lB -014-01116 -A HANDSMIICH

0911-2-OS -030-0186 -A 2-11S -010-DI06 -A HkNDSMIICH

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

---- ----- LOCATION ------------
tLU.IIN Al 0EIV' 0111000

1106 676' A09

TA6 616' ADS

VAY 02' A12

VAl 692 A13

TIM 692' AI0

004 692' AO9

OAT4 692' A07

OAT? 692' A25

CONTRACI EVENT

96922 L

86922 L

96922 L

96922 L

96922 L

96922

96922

96`122

OPN-C TINE

300

309

1000

1000

1001
IND
IND
IND1
IND9

19001
TIED
lIE
fie
lIE

1000
$He
IND
IND0
Ina

1000
IND0
IED
InI
IND

BINDER NO. MONEQ-OS -001
MANUFACTURER. SOIJAA 9
PAG6: 5 OF 21

SAFET f17 FNCIOM

NO CHANGE IN CONTAC STATE

N0 CHANGE INI CONTACT STATE

NOl CHANGE IN CIINACI S1A1E

NOl CIWISE 11 CONTACT STATE

NO CHANGE IN CETACI STATE

NO CHANM IN CONTACT STATE

NO CHANGE IN CONTACT STATE

NO CHANGE 10 CONTACT StATE

I KLOYURArlO110 ELEVAIILIA - ACTUIAL ELEVAIIONS ABE DOUMEILNIEB ON FIELD '~IAIICA110M SHEETS AND Ff010 IN TAB f.

PTIEPA lENI DATE,/, S & ý --- -------- ---

CHECTEB/BOTE wo --- e-t71 - -- -- ---

I,

U

I)

1)

U

s.J



I

IAB A - EQUIPMENIT IDENTIIFICATION 2261921 BINDER NO9. VBVEQ-225 -001
ONIUFACTUAERt SQUARE I
PAGEI Oft0 21

EVIS NO. UNIT! DEVICE ID No. DESCRIPTIIN MODEL
----------LDAIIcN ------------

ChIUM Al ELMY RIIIRAS CONTIRACT EVENT CAT OPEN TIRE

HSN 2-211S -030-0187 -0 2-225 -030-0181

9222-2-KS -030-0187 -1 2-225 -30-0918

-8 HAIIDSVIICH

-N IWIOSVItCH

11911-1-115 -030-01"0 '-A 2-A -030-0090 -A HANIDSMIICH

G~)

2s-199-2-2 -030-919 -I 1-N -030-0292 -8 IAI29SNIICH

9922-0-IIS -030-192 -A 0-229 -030-0112 -A M209S921t24

CLASS 9001 692' A07 86922

CLASS 9001

CLASS giml

CLASS 9002

CLA55 9002

692 * 25 96922

L 1 20011
R9I2 1 S 11
CEVA I '220
r I 2220

AD a IND

NO EHANGE IN CONTACT STATE

L S6 2008 NO CHOSE0 IN CONTACT SlATE
22221 IT 2220
C18 S iNi
AF 'I 2220
AD a 1,6

U

~. .J

7123 A01 6922 L - IT 2000 NO CHANGE IN CONTACT STAIE

AF 11 1110
oAt I IND

123, A01 9922

1371 A01 96922

L 3 005 NO2 CHOSE6 2N CONTACT STATE
RH/A1 a 2IND
CVIA ST 2220
AF 11 2220T
AD I 2229

Ct~lA I I H
42/ I I129

As 0 2IND

N0 CHAINE IN COM22AC STATE

0.

i ELDOI2IACIOAL ELEVATION - ACTUAL ELEVATION2S ARE DOCUMNTEDILON2 FIELD VERIFICATION SHEET5 AND2 FOURD1 IN 10 F. S---- R -.....

SAFETY FUNCT ION

I. j

0
0

~.1

- /



[AD A - FQOIFMiTT IDENTIFI3C.ATI3ONMTRIX41

---- ----- LOCAII[ON ------------
Eels Va. UNIT DEVICE Is No. DESCRI3PTION 13IID. COLUiNS Al RLEVi 3313/AD CONTRACT EVENT CAI OPEN TIME

11111-0-115 -030-0193 -3 0-MS -050-0193 -11 MAIosvi CH CLASS 9001 MA9 131 A001 86922 L I 300

RH/A IF IND

NON13-3-S .-030-0394 -A I-FIS -030-0394 -4 HA!IDSVIICH CLASS 9001 P5I 731' A05 86922 9. I IDOL,

CV/A I IND
Of IT 1110
As I 33

11011-2-115 -030-0194 -A 2-US -030-0194 -A 33A330513C33 CLASS 9001 VA12 737* A09 36922 L a 1000

111-1-115 -0310-0195 -1 1-115 -030-0195 -g K300SMITCM CLASS 9001 VAI 131' 005 3692? L IT 1000

38-2-33 -030-0195 -8 2-01 -030-0195 -1 ITA3DSVITCH CLASS 9003 VAII 731' 009 86922 9 B 3008
IIH/A I 3N0
CVIA 0 IN30
AF a 9ORD
OD B 3IN0

NFN-I-ITS -030-0996 -A 3-uS -030-0396 -A HA033SVITCM CLASS 9003 VA? 1133 406 86922 L3. I 300
RH/A B IN3D
tV/A B 3IN0
RIF I 9IN0

All I too3

IIIII-2-1S, -030-0196 -A 2-11S -030-0196 -A HANDSV3TCN CLASS 9003 hAlI 7133 A39 66922 L. IT 3008
HillA IT 33N1

CAT I 3130
OD B 9IN0

# FLOMRACTUAt EMOATi3I - ACTUAL ELEVAJIMIS ARE 00L3T0E11ED 014 FIELD VERIFICATION3 SMEETS 000 90156 IN TAB f.

BINDER NO. 3BE@ HS -001
MANUFACT3URER SQUAR 0
PAGE- I OF 21

NO0 CRANE116 CONTACTi STATE

NO1 CIIA3E 11 CW1T1 STATE1

1310 03M 2' EMIKIi STATE

NO CHlANGE M9 COUIC STATE

NO CRANK6 14 CmiiKi STATE

No0 £330560 MAEC]i~ STATE

NO CHARME is C931301 STATE

PREPARER/OAIE -

CRECEK IIDAIE- -- - --- - -- - ---

-U

G)

8

o~)
0



- I

IAB A -EQUIPMWENT IDENTIFICATION MIIARII BINDER No3. NONIQ-HS -001
NAIWtACIUl3E11 SQIMAR 0
PA61: 9 OF 21

Eels No. UNIT DEVICE ID NO0. DESCRIPTION NO E L
--------LOCATION ------------

CO1URIN At E~fV# 11MiAD CONTRACT EVENT EAT OPER lIKE

9911-1-115 -030-0191 -0 I-in -030-01`17 -0 HWSARMICI CLASS 9001 113' A06 86972 90 CHRMSE 11 EOIIIACI STATE

1130-2-33S -030-0191 -1 2-115 -030-0197

IN6-2-115 -030--M0 -4 2-116 -030-0200

10111-1-fis -0304201 -4 I-MS -030-0201

14141-2-11s -030-0201 -A 2-41S -010-0201

IIIIII-lI1S -030-0202 S0 3-33 -030-0202

-8 RM~OSVIICI4

-A WIMSVIIEH

-A ' HAN3SITNIC

-A RANISNIt

-mI 1111125111 ICU

CLASS 9001"

CLASS 9001

CLASS 9001

VAlTI

III, A19 86922

151 * A16 96927

692* A07 86922

692 * A45 86972CLASS 9003

CLASS 9001 692' ROY 96922

1000 NO CHANGE 311 CONTACT STATE
IN
3mD
IND
3,

L 1 1001 NO CHANG IN CONTACT STATE

L. 0 1009 NO CHANGE IN CONTACT STATE
RH/A. I IND"
CY/A I IND0
AF 1 ING1
AD I IND.

t00t NOI CHUMA IN1 CONTACT STAlE

3009 NO0 CRIANG 111 CONITACT SlATE
tm
3110
IND

0
I FIDUIAEMALIJI ELEVATION - AETUAL ELEVATIONS ARE DOCUIA¶NIED ONl FIELD VERIFICATION SHEEJS AND FOUND INi 11A0 F. 1 --

SAFETY FUN1CTION



FAB A - EWIMENIPA IDENTIFICATION MIATRIX

FuIS 10. MIT1 DEVICE III No.* DESCRIPTION MODEL COLUMN Al [LEVI ANIMRAD CONTRACT EVENT

MON-2 HS -030-0202 -0 2-KS: -030-0202 -0 IIANOSHITCII CLASS 9001 11415 692' A25 86922 L

CW/A
AF
AD

-030-0201

-030-0214

-030-0296

-030-0297

-030029

-030 -02"-

-031-004"0

-030-0201

-030-0211

-030-0296

-030-0291

-030-0298

-030-0299

-031-00493

HAN115111 CH

1103058 I 1(11

MAI4DSMITCH

IIANDSMII CH

IIANDSNITCH

ITANDSNITCH

HAJDSVITCH

MON-C-ITS -032-0080 -4 0-115 -031-0080 -A HAJIDSVIICII

CLASS 9001

CLASS W00

CLASS 9001

CLASS 900F

CLASS 9001

CLASS 90OF

CLASS 9001

CLASS 9001

86922

86922

36922

86922

96922

96922

86922

131* AOI 86922

1000

am

10005

[gon

1009

1000
'MO

am

BINDER NO. 311CR 115S -001
MANUFACTURER. SQU0E009
PAGsi 9 OF 21

-SAETY FIIICI [O

NO CHANGE IN CONTACT STATE

NO CHANGE IN COIIIACT STATE

111 CHANGE IN CONTACT STATE

NO CHANGE ?ý'CONTACT STATE

NO CRAMG 10 CONTACT STATE

NO CHANGE IN CONIACT STATE

No CHANGE lIr CONTACT STATE

NO CHARGE 11 CONTACT STATE

NO CHIANGE 19d CONTACT STATE

FLMRO!AEITAL ELEVATION4 - ACTUAL ELEVATIONS ARE DOCUMENTED 0N FIELD VERIFICATION SHTEETS AND F(JUN0 INI JAB F.
11 ---- A---- .

PREPAREPIDAIE

CIIECLERIDATE

1G)

3011-2 HS

11111-I-HS

11111- 1 -14

3011-1-14

IHIN 1-115

INI -I -laS

MON-O IS



I,

TAB A - EQUJIPMENT IDENTIFICATION HAIRII MlIEN W. HBRED4S -001
RAM~ACTOAREa SOIUhRE D
P056:10 OF 21

follS I. UNIT DEVICE ID NO, DESCRIPTION HODE(1

--------- LK I BM ------------
LOIJWN Al EREV& R1VRA# CONTRACT EVENT CAT OPEN TIRE SAFETY FUNCTION1

NOR-0-HS -031-0016 -6 0-0S -031-0096 -B HANDSMIIUI CLASS 9001 731* AOI 62 IO CHIANGE IN CONTIACT STATE

IiDN-0-II -011-04000 -A 0-115 -031-04009 -A IIANDSUITCH

WON-I-KS -043-0002 -4 I-HIf -043-0002 -0 HAPOSWITCH

NBN-1-HS -043-00026 4 1-HG -043-0042A -8 IIANOSUIIIH

CLASS 9(101 SAS

CLASS 9001 NAB

CLASS 9001

III' AOt 86922

MY3 413 B6922

NO CIUME IN CONTACT- STATE

L -B 1000 '1NOCI"WG IN CONTACT STATE
1114111 1 111
CVIA -1 IN1
AF I Ing0
As 1 4111

113' .13 96922 1, .9 1000 NO C(11US IN CONTIACT STATE
M~A 31 11IN

CVIA 3 I IND
AF -1 110
AD 8 IN1

vBN-I-KRS -443-0003 ,-i 1-0S -043-0003 -A HAIIISWITCK CLASS 9001 7113 A13 86922 L I 100D Ho CHANGE IN COHTACI STATE
RKOI 'Ing3
EVIA. I IN
'AF .0 ING
AD 311 IN

i FIOON/ALITiM. FLEVATIUM - ACTUAL ELEVATIMT* (.RE DOLUIBLTED OH FIELD VERIFICATION SHEETS AND FOUND IN ]AB F.

-- - - - - - - ......

tu , -)



0

TAB A - EQUIPMENT ID~IIENTIFIATION KATRIX

EGIS 9). UNIT DEVICE ID NO. ITESCAIPTIONý UTTEI

111N-1-115 -043-0011 -9 3-IIS -043-0011 -8 NAAT5NITCN CLASS 9001

NAN-I ITS -04S-0012 -A I-ND -041-0012 -A ITANtiS0ITCH

> BN-I-HS -043-0022 -0 I-ItS -043-0022 -9 HANDSNITCU

1191-I-HS -043-0023 -A I-KS -H43-0023 -A HANDSVITCH

wNANI-Its -045-0034

11111-11s -043-0035

NBN-I-HIS -043-00540

-11 I-Hs -043-0034

-A I-ItS -043-0035

-0 I-HIS -043-0054D

-A IIANDSNITCIT

-A IIANDSNI1CI4

-A IIANDbNITCII

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

El ASS 9001

-------- LOCATION ------------
COTITNK Al [LEVI MATIFA CONTRACT EVENT

WAS- III, Als 86922 I.
ARIA
CVIA
AF
All

111' A13 86922

713' Al3 86922

7133 413 96922

OftA TIRE

IND)
IND

1000

3110

IIND

INDb

IN0D

1000

BINDER 90. UBNED-HS -001
NANTJTACTURERt SQUIARE 0

PAGE:II OF 21

SAFETY FUNCTION

------AN --E-I -- --O ---C - --S-A --

NO CHANGE IN CONTACT STATE

N3 CHANGE IN CalNTact STATE

ND CHANE iN9 CONTACT STATE

NO CHANGE IN CONTACT STATE

NO CHANGE IN EUNTACT STATE

NO CHANGE IN CONTACT STATE

i FLUORIATLJAL ELEVATION - ACTUAL ELEVATIL4S ARE DTICUKEN11TE ON fIELP VERIFICATIOTN SHEETS AND FOUND IN TAB F.

PT1EPAAERAID E ------ --- --- --- --

CTIOCKEEiDATE -- --- --- -- - -- -



JAB A - EOL3TPHNTN IDiENTIFICATION NATRII

ERIS go.

RAN-I HS -041-0055 -A

HNmI-I-KS -043-00501 -A

UDN-I-ITS -043-AOS9 -B

VNN-I-HS -043-0061 -A

1304 -ITS -043-00631 -2

VI N-I -HG -043-0064 -A

HAN-I-HG5 -043-0015 -1

WNIT DEVICE ID No.

1-01 -043-0055

I-HS -043-00560

I-OS -043-0050

3-115 -043-00590

3-115 -043-0061

3-115 -0:3-0,06331

3-NB -043-0064

3-HG -043-0015

OtSCAIPTION

HANOSNI TCH

HATOSMI TCH

HAITsNiTCH

HANDSNIICH

31636513 3CM

HANDSNI TCH

ITANOSNITCH

HANDSVI ICH

IIBTTI-NS -043-0077 -A 3-MS -043-0077 -A HANASUIICH

NOBOEL

CLASS 9001

CLASS 9001

CLASS 9003

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

----- -- LOCAtION ------------
COLIITI Al ELF VI NA/RAD

NAB 1133 A13

idAl 1133 A01

1AB 7133 A13

VA7 113* AOL

NAB 1133 A13

VAT 7133 A01

NAB 113' A13

NAB 713' AIS

COVINACT EVENT

96922 L

06922 L

06922 1.

06927 L

86922 L.

06922 L.

86922 L.

7113 A13 86922

OPEN TINE

1009

3003

1001)

3003

3003

I1BOB

1000

3000
INO
3301
3IN0
33NO

1001)
INDl
I NO
IND
IND0

BINDER NO3. BNENC-HS -001
HANLWACTURER: SQUARE 0
PAEE#I2 OF 21

SAFETY FUNCTIONI

NO CHANGE 310 CONTACT STATE

MO CHANGE IN CONTACT STATE

N0 CHANGE IN CONTACT STATE

NO CHTANGE IN CONTAT STATE

NO CHANGE IN CONTACT STATE

NO CHANGE IN CONTACT STATE

NO CHANGE IN CONTACT STATE

NO CHANGE IN CONTACT STATE

#FLOTTNACTTTAI ELEVAIIOII - ACTUAL. EtEMAIONG AREL DOCUMENTED ON FIELD VERIFICATION SHEETS ANDO FOUND IN IAN F.

PREiPAJIMIIT ATE - -- --- --- ---

~L3 E---T -- -- -------



0.

0'

HQIS NO. UNIT MEICE 10 lI0. DESCRIPTION

IBN 1-115 -062-00639 -A I-HS -002-00631 -A IIARTSIITCH

NOR -1-HS -062-00900 -A 1-11S -062-00908 -A WIIDSVI IC1

9111-I-11S -062-00911 -I I-AS -062-00919 -9 HANDSWIICH

UIN-I -HS -062-00"ll -A I-ItS -062-00900 -A HANDSKIICII

TAB A - EOUIT'&IU ITENIIFIEAIION ITATRII BINDER 10. NoRwl ITS -00i
N1AMACIUIJE: SOMAE I
T'AGES13 OF 21

-------- -LOAIAON ------------
IMODL COLUMNU Al FLIVa 0K/RA0 CONTRACT EVENT CAI OPER TIME SAFETY FUNCTION

CLASS 9OOT

CLASS 9002

1123 A28 86922

123' A28 96922

CLASS 9001 VAS

CLASS 99002 IM

1. 1000 NO CHAISRE IN CONTACT STATE
AF I 2120

L S 1000l
ANI/A I IND
tv/A I - IN
aF I 111
AD S IND

No CHANGE 1N CONTACT STATE

1123 A2l 56922 L I I00 Dol 0N CHANG IlN CONTACT STATE
ARM/ I I NO
CV/A 1 2120
AF BI ND12
AD I I NO

7123 A28 96Y22 I. I
9111 I
CV/A I
AF I
AD I

(3

U

o

'3.

toot No cowNS IN CONAifCT STATE
110
IND0
IND
113

NON-I-ITS -042-00998 -g I-11S -062-00998 -8 IWITSVITCH

13K-I-ITS -062-01080 -A I-ITS -062-O1009 -A HANDSVITCH

CLASS M00 7113 hal 66922

CLASS 0001 692' A09 B6922

L I T00D 120 CHANGE IN CONTJACI STATE
RN/A I IND0
tV/A I IND0
Af I 2IN0
AB l IND0

L 3 20031 NO CRARS IN CONTACT STATE
RN/A I IKB
CV/A 3 2211
AF I IND0
As B [no0

& FLOOR/ACTUAL ILEVATIIII - ALTUA. ELEVATIINS ARE C.EUIJCITTED ON FIELD VERIFICATION SITEElS A4 FUNID IN lMe I.

PREI'AREIIDAIE 7VV

LNECEKERD/ATE A i

'--I



r)

TAD A - EONIPMNGI IDENTIFICATION NIIARII BINDER No. NINEQ MS -001
KATIUFACTIJIERz SQUARE 0
T'AGE:14 OF 27

Eels No. UNIT DEVICE is LID. DESERIPTION

891-1-MS -062-01321 -A I-1M -062-01329 -A MTNTJSVITCN

MIODEL
--------- LOCATION ------------

COLUMTN At [LEV# RN/ADA CONTRACT EVENT CAT OflR TIRE

CLASS 9001 713' ADl 66922

SAFETY FUNCTION

L 0 10011 NO CHANGE IN CONTACT STATE
DM14 I IND
tV/A I IND
Al, 0 1MO
As I IND

WI-I 115 06b2-01133 -9 1-H5 -062-613311 -9 HMDHSWITCH CLASS 9001 VII 1I1* A07 B&922 IL I
DM14 I
CV/A I
A! I
AD 1

NO CHANGE IN CONTACT STATE

DIN I-MS1 -062-01358 -4 I-115 -H62-01156 -A MAOSNIITCN

HM-I-MS -062-01369 -1 1-115 -062-01360 -1 MANOSSITCII

CLASS 9001 692' A07 86922

CUASS 9001 043 692' A0l 06922

L 1 1001
DM14 I 1110
Cv/A I INm
AP I It-
A1 s lIND

90 CHANGE IN CONTACT SWAE

L. 1 10011 10 CHANGE IN CONTACT STATE
RMID I IND
tV/A I 1110
a 6 IND1
AD I 100

ANIB-M-S -063-0018I -4 I-16 -063-00012 -A HANDS9IICN

118N-I-KS -063-00011 -A 1-MHS -063-.3C03B -A MANDSNITCH

CLASS 9001

CLIASS 9001

612' A09 06922

692' A09 96922

L a 1000
All/A I IND

NO CHANGE IN CONTACT STATE

L B 1000, NO CMANGE IN CONTACT STATE

#FLORRIJACEUAL ELEVATION - ACTUA ELEVATIONS AriL [H)CUiENTT ON FIELD OERIFICATIDN SHIEETS ADII FOUNID IN [AS F. I -- S-- 0 ---

--- -- -- - - -- -- -- - --

--- - -- -- - -- - -- --

'K)



JAB A - [0UI2'2NId IDENTIFICATION0 KAIR~i

EHIS NO.

03191-225 -065s-00049 -8

_G--45-63-000511 -3

331-I-KS -063-00013 -1

VIM-1-225 -063-00018 -A

M9--S-063-O020 -A

UN-I-KS -063-00113 -3

M K-I-HS -063-00150 -1

MS01-I-KS -063-00222 -1

M3-2-KS -063-00250 -9

UNITi DEVICE III No.

I-KS -063-00049 98

I-11S -063-00059 -8

2-KS -063-00069 -9

2-225 -063-000619 -A

I-IIS -063-000811 -A

-063-00 011

-063-00 223

-063-00259

DESCRIPT ION

HARDSITS2IJ

KAMOSVI TCK

KANOSM I VICl

12000532ICR

HAMO053I TER

CLASS 9001

CLASS 9001

CLASS 9002

£1065 9002

CLASS 9002

CLASS 9002

CLASS 9002

MASS5 9002

---- ----- OATION ------------
£21315 AT FELLA RN/RAD

VAT 692' 423

OAS 692' 409D

VAS 692' A09

005 692' ADO

VA5 713* A26

CONTRACT EVENT

06922

96922 L

96922 L

86922 L

56922 L

B6922 L

06922 L

96922 L.

96922 L.

CA/A

AF

CAY

3

B

I

3

S
3

I

I
3

3

3

S
3
S
3
S

OPFEN fll[

2000

T00D

1000

2009

1003
1009

1000

1000
IND0
IND0
IND
IND0

I FIATTTIACO2JAL ELEVAIAON2 - ACTUAL EIEVAIIENS 90E DOCUMETITED ON FIELD VERIFICATION SHTEETS AND FOlUND IN2 TAB F.

FTIEPARER/lIAIE ~ ~ z.
CKECEEOIDAIE P

11111111 Mo. USriG-FS -001
MNAJUFACTURAER. SOMAE D
PASC:25 OF 27

5141111 FUNCTION

NO CRMANK IN CONTACT STATE

NO DIAWIS 11 CONTACT STATE

NO C1IANG IN COYIIACI STATE

00 OYMNGf 11 CONTACT STATE

NO CMAGE IN CONTACT STATE

* OImO 11 CONTACT STATE

NO CRUSE 10 CONTACT STATE

NO CHAN% is CONTACT STAlE

RD CHIANE INIG TNIACT STATE

NO DMAGE IN CONTACT STATE

I)

-I

U

I-)

'I

V

ci)')
3

0



)

TA0 A - EITIPMNET IDEWtIFICATION MATRIX

EGIS No. unit DEVICE 1D No. DESCRIIPTION

1191-I-fiS -063-00261 -6 I-ItS -063-00260 -A ItANDISVITCM

111W-I-tS -061-00478 -0 I-115 -063-00479 -A IIANDSWI~TH

ABN-I-ItS -06J-00480 -* a-I -063-00429 -9 MANDSVIICII

HBlIN-I ItS -003-0013 -4 a-K -063-00123 -A HANDSVIICH

9911-I-115 -063-00738 -9 1-0S -063-0013D -B HANDSKITCH

601-I-ItS -6-03 4 115-6-0

9911 I-ItS -063-00942 -I 1-05S -063-00940

HIM-I-MS -063-0152D -4 1-015 -063-0152B

-A tIANDSIITCH

-0 HNAKSHITCH

-A IIANDSVIICN

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

----7----LOCATION ------------
EOLU;UI Al [LEIT RHIRAS CONTIRACT EVENTI

VAS 711' A20 06922 L
Alt/A
CiAA
AT
Al

692 A001 86922

OPER TIRE

1001T
IND
IND
IND'
lIND

1000

1009

am
IN
IND

1000l
IND
amo
IND
IND

INDl

1001

1000

BDIDER AG. 1191fi-ItS -001
IIAMWACIUREN: SQUARE D
PAGE06 OF 21

SAFElY FUNCThION

WG CHANGE IN CONIACI STATE

NO CHANGE IN CONTACT STAlE

NO CHANGE IN CONTIACT STATE

AG CHANGE 111 CONTIACT STAIE

NO CHANGE IN CONTIACT STATE

Al0 CHANGE IN CONTACT STATE

DO CHANGE IN CONTACT STATE

*FLDOM/ACIUAI. ELEV0TII* - PLIACI. ELE VATIONS ARE DOCUMENTED ON FIELD VERIFICATIIO SHEET S AND LOIJUD l1t TAB F.
.-7TT TI T . pI It -- -- R . .. I

71CE6,U6IE --Q ---/-- ----- ----

---- -- e- ---



TAB A - t(PJIPNEUfi IDENTIIFICATION KIINlII

BuIS so.

VO-1--1S -01.3-01568 -A

111N-1- HS -063-03513 -3

lIEN-I-MS -063-03123 -3

0393--1-HS -063-031759 4

11119-1-115 -063-01178 -A

319-0 MS -065-00233 -A

VNON-0-01 -01.5-00421 -1

NVe-I-NI -065-00930 -4

VBN-I-MS -065-00e2 -1

Ni-I-NI -1.65-0090 -A

393-3195 -065-0097 -0

MIT DEVICE ID NO. DESCRIPTIFION

-063-01530

-063-03563

-06S-W 513

-063-01123

-063-03 153

-063-03110

-065-00233

-065-00423

-065-0000

-665-0092

-065-0090

-065-0091

069305931CH

HANDS3IITCH

IIGNDSWITCII

3IANDVIWICII

HANDSVI TCl

IIAIDSWII1CN

3IJISWITCII

WIIAOSNIICII

IIANOSMITCII

---------LOCATION ------------
rOLIJI , Al ELE~o 39313DB CONTRACT EVENT

CLASS 9001

CLASS 9003

CLASS 1003

CLASS 90003

CLASS 9001

CLASS 9003

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

7133 A28 8692?

96922

66922

86922

8692?

96922

86922

96922

06922

06922

06922

06922

L I

L I

L I

L I

L I

L I

L IT

VuNDER No9. OVmkg-Il -001
MINIMACUURER SOUARE I
PAGE:I1 OF 27

CAI OPFEN lIIE SAFETY FUNCTION

1 1000 NO CRAMG 1N CONTACT STATE

e 1006 NO CHANM IN CONTACT STATE

I 1003 NI) CRUSIE IN CONTACT STATE

1 1003 No CHANGE IN CONTACT STATE

foIol NO CHARM~ IN CONTACI STATE

1000 NO OWAG I4 CONTACT STATE

10011 NO CHANRM IN CONTACT STATE

30011 No CHANG In CONTACT STATE

30011 N0 CHANGE IN CONTACT STATE

300l NO CRAUSE IN CONTACT STATE

3000 NO CHANGE IN CONTACT STATE

f fLOORAEIACUiL ELEVATION1 - ACTUAL ELEVATIONS ARE DOWNJEiJIED ON FIELD VERIFICATION 5HEETS ANDO FOUND) IN TAO F.

?93EPAAEPIOATE Ta0-
EHECKEET OATE --- -- -- - -- -- --- -

)

()

' ' ,

N

o I.~ I

0
-4'.



138 A - EMIlPMEN0 IDENTIIFICATION KAIJII BINDECR NO. vbNE9-HS -001
IIANUFriC!VOCR: SQUARE 9
PAGE:28 OF 21

ERIS M32. unit DEVICE IS No. DESCRIPTION

98RN-I11S -061-00930 -A 1-NI -067-00030 -A IIAIDSUITCH

UBN1-2-HS -067-00895 -0 1-11S -067-0098B -1 HAKDSUIIISC

VIIN 1-115 -061-00913 -4 I-KS -Oh1-00923 -A KANDSVITCN

lICK--11S -047-00963 -3 2-NI -06-00968 -1 NANDSUIICII

238-1-146 -067-0099 -6 I-RI -061-0099 -8 HANOSUITCH

--------LOCATION ------------
WOEL. COLUMN At ELEVA ORIDO CONTRACT EVENT CAT OPER 1IFX

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 900f

CLASS 90.01

006 125' ANN 96922

350 729' ANN 94922

1" 1729 AIM 84922

170 128' AM 86922

170 128 AMI 96922

L 3
Ks/c 9
WE/ I

RN/C 3
tV/C B

I. a
iis/c I
FU/C 3
All/C S
WVC I

L I
145/C a
Fl/C I
RN/C -1
Cy/c I

L I
"SIC I
WE/ 3
RH/C I
Cl/C I

L. I
"S/t 3
2.0/C 3
RN/C 3
Cl/C 9

SAFEIY FUCIONY 01

Nil CHARGE IN CONTACT STATE

NO0 CHANGE If CONTACT STATE

2003 NO1 CHANGE 1IN CONTACT STATE
2003
t00l
IND0
IND

2000 120 CHNGIE 19 CONTACT STATE
2000
20011
IND0
IN2

Tool NOl CHANGE IN CONTACT STATE
1000
2009
IND
IND2

8

0
0
3-A

iFLOTORIACTUJAL ELEVATIOIN - ACTUAL ELEVATIONS ARE DOCUMENJTED ON FIELD VERIFICATION SHEETS AND FOUND IN TAR F. NI

0

r)

R ------ R ------ A

------- ------- -------

LKIEKLWAIE



.0@

TAD ft - EBUIPRENI IDE!I1!P!CA1ON URIRIJI

EOIS NO. UNIT DEVICE ID NO. .DESCRIPTION

HEN I-HI -067-0104D -A I-IlS -061-01049 -A HANDSUITCH

WDN-I-HS -061-01076 -1 I-ItS -067-01078 -0 HANDSWITCH

MND -I-HS -061-01121 -A I-NS -061-01123 -A HANDSWITCH

118N-I-1,S5 -067-0123B -I I-119 -067-01230

W9N11-2-1S -067-0123B -11 2-U1S -061-01230

WIN1-I-11S -067-01246 -1 I-HII -061-01248

WON-2-14S -067-0124D -3 2-Ill -067-0124B

W13N-I-419 -061-0125E -A I-Ill -067-01259

-, HANDOSNICH

-9 HANDSWITCN

-I HANDSWITWN

NDEL

CLASS 9001

CLASS 9001

CLASS 900!

CLASS 900!

CLASS 900

CLASS 9001

CLASS 7001

CLASS 9001

------- LOCATIONW------------
COLUMN Al 01EV# EN/RAD CONTRACT EVENT1

190 129' ANN 96922 L.
Il/C

BRIE
EU/C

350 129' ANN 86922

006 125' ANN 86922

OPEN TIll

1009
1001,
1009
ING0
ING

Itool
1009
1000
IND
lIND

logo
1000
Tool
ING
IND1

ID0

111

IEBD

I NO

IND

BINDER NO. IDNEQ 00 -001
NAN4WACIUREN, SOUARE 9
FA6E:19 OF 21

SAFETY FUNCTION

00 CHANGE IN CONTACT STATE

NO CHANGE 11 CONTAC STATE

NO CHANGE k ; 0DNDACI STATE

NO CHANGE 1N CONTACT STATE

NO CHANGE IN CONTACT STATE

NO CHANGE IN CONITACI STATE

NO CHANGE IN CONTACT STATE

NO CHANGE8 IP CONTACT STATE

I FLOORIACIUAI. EL.EVATION - ACTUAL ELEVATIONS ARIE DOCIUMEDTED ONl FIELD VERIFICATION SHEEIS AND FOUND IN TAD F. A -- f-- ---

F'AEPNNER/DAIE- --- ---

EHECIEEODATE --- ---

0

'-I



)

TAB A - EOUIJPIDNI IDENTIFICATION 1141831

folD 10. toit 8(1/ICE tO NIT. DESCRIPTION

M33-2 lID -067-01250 -A 2-ND -061-01258 -A IANDiSVITCH

139913 -IS -067-01269 -A 1-IS -061-01260 -A ANAISSIIICH

mbA-7-IIS -061-01260 -a 2-M1 -061-01260 -A HANDSVITCH

tiWI I IS -061-013001 -A 1-8 -067-01303 -A IIAT8SVITCT

L 13615 I-ND 0101313 -3 I-15 -061-01311 -9 I4AIDSNITCH

"ON1-1-IS -061-01330 -A t-11 -067-03333 -A llAN3DSIICH

13111-I-HS -061-0134D -B 1-ifS -047-01348 -8 HANOSVI ICH

NOCTEL

CLASS 9001

CLASS 9003

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 1001

CLASS 9001

---- ----LOCATION ------------
[mum ~ Al ELEM .13/114 CONTRACT EVENT CAI K OPl irt

14t1 737' A01 86922 I. B IND

VA7 713 A06 80622 L D IND0

A142 711' A19 06922 L 3 IND

313 006' ANN 06922 L 1 1000
AIS/C 1 1000
ENIC I IOOD
All/C I IND1
WVC I IND

316 806 ANN 66922 L. 1009
NS/C I 1000

FUIC I INDs

310 806' Am33 M922 L 0 1001
"s/c 6 F0O0
Fl/ C e 3000
flHIC I IND0
CYIC S 1110

320 606 AN0N 01922 L S 1000
AS/C 9 1000

All/ 0 10110
CV/C S 1110

BINDER no. gem-"I -001
MAAUACIUREN: ASIO
lPAGEM2 OF 27

SAFETY FWICTIOTI

1N0 CHANGE INl EMIIACT STATE

1N0 CHANGE IN CONTACT STATE

noI CHANGE INl CONTACT STATE

N10 CHANGE IN COINTACT STATE

1101 CHANGE INl CONTACT STATE

10 CHANGE IN CONIACT STATE '

NO HARE I CNIAI SAT

i FLT3IAIACIIJA& ELEVATIONI - ACMIU ELEVATIONS ARE DOCURERIED 0N FIELD, VERIFICATION SHEETS AND8 FMON IN TAD F.
F W AR R/g ll . . - ---- k -- - - A- - -

, CiU4 vE-------------E-

0

C
0



TAB A - EO1JIPIIENI IDENTIFICATIONAIJ IX81 BINDER Im. vwQ-44S -001
KNUl1CIMWES. SOIMIE 0

PAGEs2l OF 27

-------- LOCArII------------
Ellis MD. UNIT1 DEVICE ID NO. DESCRIPTION HODEL CotIJI ILI E1EVo 8111809 CONTRACT EVENT CAT OPEN TIlE SAFETY FUNCION

MAN1-I-HS -067-01381 -5I -1(5 -067-0138B -8 IIANDSMIICI

DIN-1-11S -067-01390 -4 I-UIS -067-013711 -A IIANISMITCII

M11N-I-115 -061-01410 -11 I-IRS -067-01418 -1 HANDSWIICII

111M-I-11S -067-01428 -A I-MS -061-0142B -A IIAJISMIICI

890-0-IIS -067-0152B -1 0-145 -067-01521 -B IIANDSVITCII

CLASS 9001

CLASS 9001

CL ASS 9001

CLASS 9001

316 806* AIIN 86922

310 8"6 ANN 86922

520 306* ANN 86922

310 806 An11 86922

CLASS 9001 131' A01 96922

1008 No CHANGE in ECWACI STATE
1001)
1000
IND0
IND

1008 NOl CHANGE IN COTACI STATE
1001)
1000
IND5
'Im

1000 NO CHARME 4; CMTKIC STAlE
OOD9

1000
IND1
1110

1000 RD CHANGE IN 1CW&C STATE
100,
1000
lIND
[so1

L 1 1000 M0 CHANGE IN CWAIk STATE
All/A 8 IlD
CV/A I IND
Ar I IND1
AD 1 1110

IFLUOOVACIVAL E11801100 - ACTUAL ELEVATIONS ARE DOCIIDERTED ON FIELD VERIFICATION SHEETS AND FOUND INI TAB F.

PREPARERIDAID -- -7------ -----

DILC6ERIDATE #IK q (

0

(..J -



TAB A - EOQiIPIENT IDENTIFICATION IKATAII BINDER NO. 6014(9-HS -001
RANUFACTOALR: SgUARE 0
PAGE-22 OF 21

f015 no0. UNMIT DEVICE 10 no). DESCRIPTION

U111-0-15 -067-02059 -A 0-I15 -067-02056

VIM-A HS -067-02085 -3 0-HS -061-02088

-A HANDSNITCH

-8 HANDSWIICH

Ub- ITI-1I1O -W6-022SB -4 1-115 -067-02238 -A HANOSNITCH

1450-2-OS -0671-22n1 -A 2-Il -061-07223 -A HANDSViITEN

MBN I-OS -061-04598 -Al I-NS -061-04500 -A HAtOSNTICII

MODEL

CLASS 9001

CLASS 9001

CLASS q001

CLASS 9001

CLASS 9001

--------- LOATION ------ o-------
COLIOSI Al ELE~f 014(000

113' AOI 86922

113' AOI 86922

731' ADl 86922

7i7' A01 86922

713? AOI 86922

CONTRACT EVENT EAT OPER TIKE SAFETY FUNCTION

NO CHANGE IN CONTACT STATE

NO CHANGE IN CNIACI STATE

L B loop NO CHANGE IN CUINTACTI STATE
RHIA I IND0
CM/A IT I13
AF I inI
AD B 1140

L IT 1000 no0 CHIANGE INI CONITACT STATE
RHIA I I110
CVIA D lIND
Al B IND
ADR I ND11

loop NTO CHANGE IN CONTACT STATE
I"D
114
1101
IND1

i FLOOR/ACIIJAL ELEVATIAB - ACTUAL ELEVATIONS IME DOCIJHENTEO ON FIELD VERIFICAMIM ASfl.T AN0 FflhU IN TAN F.. R -- ---A---

I DAATET404

0

0

r)

i~)

I;

, I



(ý0

TAB A - EBUIPITENT I CHIIFICAIOR M0AT RIX2 II1KB go. 13KB 115 -001
IOII*ACTURERt SQUARE D
P06Es23 OF 21

FoIS IO. ElIT DEVICE ID MD. DESCAIPIION1

VeN-I-Hi -061-0478B -3 I-225 -061-04706 -B1 HANDSVITCH

10N12-IHi -070-0038B -8 1-41S -070 00316 -0 HAIIDSW!CH

MCII-I-OS -070-004611 -A 1-115 -010-0046B -A l(ANDSMICII

9811-1 HS -010-00510 -A 1-116 -010-005111 -A HAIBSVIICH

NOBEL
-------- -LOCATION ------------

EOLUPOI AT [LEV# 6221300 CONTRACT EVENT CAT OPEN TIRE

CL.ASS 9001 131' A01 96922

CLASS 9001

CLASS 9001 143

CLASS 9001 102

113' A01 66922

713' A0l 06922

7123 AOi 06922

SAFETY FUNCTION

L C 1000 NO CHANGE IN CONTACT STATE
ANHIA I lINS
tV/A I 2IN0

L IT toot CO CHANGE IN CONTACT STATE

CylA a I NO
AF I 2220
As a IND3

L. C 1003

CV1/A I I2ND

Nl I IND1
AC C Too

I. IT

AT1 I
OF C

U CRUSE in tONTACT STATE

1000 go CRUSE19 In CONTACT STATE

2108

IND

U04-2-Hi -010-06516 -1 2-OS -070-00510 -1 MAIBSVIITCH CLASS 9001 113' A02 8Son I. I I2DOS
66/IA I IND
CVlA IT lIN
OF 1 IND
AS - IT 0IN

NOI CHANGE IN CONTACT STATE

I FLOTHIHCILJAL ELIEVATON 0 - fTALTTI ELEVATIUhS ARE DOCUY.ENIED ON FIELD VERIFICATION SHEETS AND0 FOUA IN 1AB F.

WCREUETIDPIE A K.?I

C)

.t 
I

C,,



148 A - E011919918 ID1ENTIFICATION HA1991

Ellis 1.

MN-I-KS -010-00926 -A

MN 9 995 -070-09348 -8

094-I 995 -070-01409 -0

-u I-I-MS -016-0143D -4

M S;-070-09539 -0

101" 010415be -

M-11-05-t9S ooa -

M-0-HS -010-01949 -8

9-AS -070-00908 -A

9-IS -010-01349 -8

I-9 -410-046B -11

9-us -010-01438 -A

I-IS -070-0953B -0

i-al -010-09568 -A

1-0 -010-0183B -A

0-Is -070-01949 -9

I1G9OSM9ICH

IANDS9IIICH

99990509CH

HkkmltSStcH

Drll-ft-MS -010-01919 -A #-US5 -010-0191B -4 991999599119

CLASS 9009

CLASS 9009

CLASS 9009

CLASS 9001

CLASS5 9091

CLASS 9009

CIASS 9009

CLASS 900

CLASS v009

---- ----- LOCTIO ------------
COttJ)0 AT (EUVe 911194

895 713' A05

"A5 III* A29

9945 7193 429

146 1tS* 409

141 713' 401

9350 III* Al3

SPA 137l 40

CONTRACT1 EVENT

96922 L

96922 1.

06922 L

96922 L

86922 L.

01922 L

06922 L.

91922 L.

713? AOl 96922

OKA9 1TIRE

1001)

9009

9000

90041

9900D

19091

9009

9000l

1009
Ina
I NO
I9N
9IND

9000
1110
'[no
[no0
IND

BINDECR 0. N01919 S -001
HAIWFAC1IRER $M1AE9 D
9'AGC,24 OF1 21

910 CHANGE 199 CONTIACT STATE

NO CHANGE6 9IN CONTACT STATE

MO CHANGE 0 EDM CITMC STATE

919 CHIANGE IN9 CONTACT STATE

no) CHARGE In CONTIACT STATE

MO CH9ANGE IN CONTACT STATE

RD CHANGE0 IN ICONACT STATE

NoDIAN9 1900I CONTACT STANE

an9 CHARGE6 IN9 CONTIACT STATE

NO CHAtNGE IN9 CONIACI STATE

s F999/3119AL ELEVA1TION - AC1103 ELEV41T0ONS ARE ODOCUI9EMIL ON FIELD VERIFICATION9 59115 AND3 FO9991099 140 F.

A91 E301 ...... R_ _

0



lAB A - EOTIPrTTHT IDENT4IFICATION3 WNRIT

ERIS NO. UITI DEVICE III lNo. DESCRIPTION

11111-0-115 -070-02068 -1 0-11S -070-02063 -0 H0125231ITCH

NBA-I AS -070-02018 -1 F-lS -070-02070

NBN-2-115 -070-02070 -1 2-11S -070-02010

-0 ITAADSTSITCH

-8 ITANDSIIITCH

N01-0-AS -070-02089 -A 0-US -070-02000 -A HANDSHIICII

NOBN-I-OS -070-0215 -A I-AS -010-0215 -A HANDSIITCH

VBN -I-H -012-00023 -0I -US5 -012-00028

MNS-I O1S -072-00100 -8 F-AS -072-00100

-1 HAHOSVAITC

-11 HANOSNITCH

---- ----LOCAT ION ------------
NOD~EL EOLUIN AT ELEY0 R"iRAD CONTRACT EVENT

CLASS 90,01 NAIl 692' A01 06922 L
BHlb
CVlA
AT
49

CLASS 900)

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

CLASS 9001

737' A01

131* A01

731' A01 80922

713' 013 9692

731* A05

616' ADO

CAT

I

B

L I

RAL I

EVIA B
AT I
AN I

L I
Et/A I
(VIA I
AF B

I. B

( W/A 0
A D / I

L I

L I

lIFER TIlE

1000
SllS
[nol
IND
IND

1000

1000
lIND
I NO
2201
IND

1000
I NO
IND
'IND
IAll

1000
I120
IND
I NO
IND

IND

IND

BINDER em. KMI'-HS -001
RMUACTUOSM SQUARE 0
PASC:2 OF 27

SAE"! FUNTONt D

NO CHANGE 11 COTINACT STATE

NO CRANK IN CONTACT STATE

NO OHANC 11 CONTACT STATE

NO CRARNE 11 CONTAC STATE

NO CHAIME It CONTACT STATE

ND CHANKE 1N CONTACT STATE

ND MOUMS I1 CONTACT STATE

IFLIUOR/LIACTAL ELEVATION - ACTUAL ELEVATIONS ARE COTTTITTCTED 01 HIELD VCAIFIEATIUIO SULES AND FOUND4 IN 1A0 F. a -- - - R- - -

PCPAMIIDA/Ti - -------

I)

I)

I)

U

'3



-- N
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0

TO3 A - E31111'ENT IDENIFIIiCATION WIIMII BINDER No. NBREO-MS -001
IIANUFACIIIVER: SOWsRE 0
PAGEtab O P77

folS go. UNIT1 DEVICE Is NO3. DESCRIPTION MODEL3

0991w-H-S -012-00130 -8 1-MS -072-00131 -B HANDS"IICII CLASS 9001

1181-1I MS -072-00213 -0 I-MS -072-0021D -0 MA*IDSWIIUI CLASS 9001

lION I-MS -012-00220 -h I-HS -012-00223 -8 IIAIDSMSICH

9ON-I-NS -012-00213 -4 I-115 -012-0027D -A IlANSVItCM

8321-I-MS -012-00340 -8 1-145 -012-00343

9ON-I-MS -072-00S95 -4 1-115 -012-0039D

YDN-1-US -071-M4044 -A 1-H0 -072-00449

-A HNAIOSDIICH

-8 IIAMbuISM 131

-A HANIVSITC"L

---- ----LOCATION ------------
EOatul Al ELE139 311138 CONTRACT EVENT3*

985 692' 309 U6922 L

IRS 676' 416 06922 L.
31113
CY/A
AF
All

CLASS 9001

CLASS 9001

CLASS5 9001

CLASS 9001

CLASS 9001

616, 816 96922

61b6 109 66922

OPEN TIRE

Ing1

1000
Ing
IND
IND
Ing0

1003
2IND
IND
IND
IND0

1009
Ing
Ing
I1W
ING2

300

300

1000,
IND1
I1NO
I1w
I NO

SAFETY FUINCTION

003 CHANGE INl CONTACT STATE

1N0 CHANGE IN CONTACT STATE

NO0 CHANG6E IN CONTACT STATE

NO CHANGE91 IN CONTACT STATE

NO DIM161 IN CONTACT STATE3

10 CHAGE18£ t CTMtIACI SlATE

120 [HUGSE 1ll CONTACT STATE

# FLOORIAClIUAL tIEVAI2ON - KCIIIAI ELEVATIONS 8141 WICUIMlNIED ON 1`IE1.5 VEIIFIATIO SHEETS AND F0OUND IN TAB F.

PRIPARAIGDATE

Cfi~cL13./mE11

a)

4

t)

()



0

leis M. UIMIT DEVICE ID NO. IIESCRIP33TM

1111141-115 -072-00458 -9 I-34S -012-00458 -B IIANSMIICII

11911-3411 -014 -00039

113-1-11S -074-00321

MmN-I-NI -014-00234

U014-1IT33 -614-0033B

IIO3- 1139 -014-DO358

-A I-MS -014-00038

-A I-11S -074-00120

-B -33 -014-00218

-1 1-115 -074-0024

-A 3-NI -014-0033B

-3 1-IIS -014-00359

-A HAIIDSVIICI3

-a A 3483053 13

-I 11A14058TC13

-0 33018513TC13

-A IIANDSM3IICH

-11 IANDSVITCH

ITODEL,

CLASS 9003

CLASS 9001

CLASS 9003

CLASS 9003

CLASS 9001

CLASS 9001

--------- LOATION------------
.COLUIW Al ELIV# RM/86 CONTRACT EVENT CAT

VA4 692' A01 96922 L a
AN/A IT
CT/A I
AF BT
AD a

TIM 616i All 96922 L I

VS616' 016 96922 L I

YA6 616' 630 96922 L I

YA5 616' A16 86922 L I

NAT 7133 A12 96922 1. 1

VAT 713' All 16922 L IT

TAD A -EOUIPKEIIE IDENTI FI3CATIONI HATIM

IFLOOR/ACTUAL ELEVATION - ACTUAL. ELEVATIONTS ARE DOCUTE41ETION0 FIELD 'VERIFICATION SHEETS AM1 FO0D114 3 TAB F.

RANINACTIIWER: 50QUARE I
PAGE121 OF 21

0PEN TIRE SAFETY FUNCTION

3000 NO CHAINGE INI CONTACT STATE
Ing
300
IND0
300

1000 111 CIIAIISE IM CONTACT STATE

3000) ND CHANGE 10 CONTACT STATE

l00t 00 CH3ANGE ImrM IIIACI STATE

3009l IN CHIANGE i.m L..sTACT STATE

3905l W CHANGE IN CONTACT STATE

loot M0 CHANGE IN CONTACT STATE

K)

' )

.1:::MRIAT ~ ~)e. ,/ L f-- ---------- ---



BINDER NO. WBNEQ-HS-001 PLANT WEN UNIT(S) 1 SHEET 1 OF 3

BINDER TITLE SQUARE-D COMPUTED .. ~. DATEk ~-IZ- t R-1R
HAN DSW ITCHES CEKDDATE 

___

A. DOCILMENTATioN

Equipment Description

Vendor/Manufacturer

Equipment Model No. (s)

Control Switches

Sguare-D

Class 9001 Type K Pushbutton Station and Class

9001 Type KS Selector Station

QUALIFI CATION REPORTS

(1) Title/Number/Revision Nuclear Environmental

Qual ification Test For Control Equipment And

Cable-Wyle est Report No. 17503-1

(2) Title/Number/Revision

(3) Title/Number/Revision

RIMS EEB 840123 300

DATE January 6, 1984

RIMS

DATE

RIMS

DATE

OTHER (ANALYSIS. VENDOR DATA, ETC.) ___________

REIC Report-No. 21 (applicable Pages). RIMS B70 851209 116

P~-Aciden Operating Time Calculation - WAC-51

Flooding Calculation - RIMS B45 860110 218

PpeatinalVolageLevels - WBPEVAR 8602005

PYnamit Noble Chemicals letter RIMS B71 860806 101

PAGEW
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BINDER NO. WBNEQ1-RS-00 PLANT WBN UINIT(S) I~ SHEET .2 OF a

BINDER TITLE SQUARE-D COMVPUTED. ý& DATE____ ___

HAN DSW ITCHES CHECKED DATE _____DAT

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualif ied

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

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES No gualification

deficiencies.

OPEN ITEMS 1. Location annrifi,- An., A.,.

COMMENTS /RECOMMENDATION S

PAGE: 8ýtt
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BINDER NO. WBNEQHS-00_ PLAN WB N UNIT(S) 1SHEET 3 OF 31

BINDER TITLE ____________ COMPUTED DATE 9 __

HANDSWITCHE CHECKED ~ 2 D A TE ~ /

C. QUALIFICATION CRITERIA

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

X Components are Qualified to the Criteria of 1OCFR5O.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588Category II or the DOR Guidelines of 1E Bulletin No. 79-01B (IEEE32-3-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS NA

IEECAE STandRd REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

* ~PAGE~

TVA 19537 (OE-3-86) 
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BINDER NO. WBEQ-Hs_001 PLANT HEN UNIT(S) 1 SHEET 4 OF 31

BINDER TITLE SQAEDCOMPUTED DATE 9 ___ ___

HANDSWITCHES CHECKED DATE____ 
___

D. QUALIFICATION METHODOLOGY (Check only one block)

X Test of Identical Item Under Ident ical 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

JUSTIFICATIOk/COMMENTS Thhe Qualification Test Report No. 17503-1

covers iunction boxes, terminal blocks. pushbutton operators, selector

switch operators. contact blocks for the switch and pushbutton

operators and cable. This EQ binder covers the Square-D Class 9001

Dushbution and selector switch assemblies. -The safety function

reurmn sta h otc lcsms not chanee state duitnb

the mitigating accidents listed in Tab A.

The Sauare- .D handswitches are Qualified to the evrnntal conditions

for whi-ch-they must retain their safety function as-substantiated by

the Wyle-Test Repo rt No. 17503-1 and information in Tab B -and C of

this biner

PAGEL -a
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BINDER NO.____________1 PLANT 1WN UNIT(S) 1SHEET 5 OF 31
SQUARE-D R -RBINDER TITLE COMPUTED DATE 9//-_ _

HANDSWITCHESCHCE A D T~/

E. EQUIPMENT-DESCRIPTION

.Is the equipment iden tified in the qualification report identical to theplant equipment which requires qualification (yes/no/NA)? Yes

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

(5) Identify Component-
Unique checksheet
attached:

JUSTIFICATION/COMMENTS.

Plant Device
Control
Station

S ouare-D

Class 9001
Type K and
Type KS

NA

None

Test item number

Qualif ication
-Document

Control
Staition

Souare-D

Class 9001
Type K and
Type KS

NA

4.14 was a Souare-D Push-

button station Class 9001 Type K.

Test-item 4.15-wa Is'a Spluare-D selector switch Class 9001 Type- KS.

PAGEQ:.ý

EOP125.28

Reference
Summary
-6.1.1
Summary
6.1 .1

Summa ry
-6.1.1
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BINDE R NO. WBEQHS-001 PLANT WE N UNIT(S) 1 SHEET 6_ OF 31

BINDER TITLE SQAEDCOMPUTED 47/9Xi DATE ____

H A N~ sw ITCHES C H EC K ED A D A T E_ _ _ _ _ _ _

F. INSTALLATION INTERFACES

L ist all interfaces pertinent to EQ identified in the test report
and/or evaluation and reference the source. Is the interface arequirement for our application (Yes/No).? (Note below.) If yes,
enter requirement in QMDS, if No. provide justification.

Plant
Renuirement-? V

Interf ace Identify Interface -(Yes/No)- Test Re~or

Mounting Bolts NA NA NA

External _NA NA NA
Process
Connect ions

Electrical NA NA NA
Connections

Conduit Seals NA NA NA

Connector NA NA NA
Seals

Orientation NA NA NA

Physical NA NA NA
.Conf iguration

Other NA NA NA

JTJSTIFICATION/COMMENTS The control stations were mounted on a NEMA 4

junction-box. The Junction-- box had weeP holes drilled in the bottom--of

the box-and the conduit feediniz the box was open to the EELB environment.

The boxi offered no additional Protec-tion gnd is userd for a mounting

surface and as mechan ical Protection for -the virin . This is typical of

mountia2 at- Watts- Bar Nuclear Wiring and -terminal blocks are covered

in binder WBNEO-JBOX-001 and the binders referenced therein.

PAGE~

I VAI 1~~%_A sn I 4~aatiI

0
_- - I



BINDER NO.WBNQ-HS-OOl PLANT WE N UNIT(S) 1 SHEET 7 OF 31

COMPUTED DATE 2f/~' _____ ___

CHECKED DATE _ _

HANDSW ITCHES

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 __Ye

(b) Baseline performance
measurements taken

yes

(74), paragraph 6.3.2

-Reference
Section I
Par. 1.2.6.1
and 1.2.7.1
-Section I
Par. 2.6 and

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
expo sure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

Yes

Yes

Yes

Yes

Section IV
Par. 1.3
Section II

Section VI
Par. 10

Section VIII
.Par. 1.0
Section X
Par. .1.2 and

Section X
Par. 1.2
page X-23, and
Tab C page 4
of binder-

Section XI
Par. 3.0

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

(3) Have the test equipment, test equipment accuracies and calibr,'tion data
been appropriately documented (yes/no/NA)? -Yes (Note 1)
(Reference Summary. Par., 6.2).

JUSTIFICATION/COMMENTS Note-1 .See-Anomaly No. 4,, TAB B.

Section 2C . aze 29.

PA GEIL2

VM ~ IU~-3-5OJ KOP] 2'i ~7X

BINDER TITLE

(1) Test Sequence:

I Volk I UU131 lut-13-00) F.npl 75 _?X



BINDER NO.WBNQ-HS-001 PLANT WE N UINIT(S) 1 SHEET 8 OF 31

BINDR TTLESQURE- COPUTE 1'X~t DAT 0--9,R __ R

HANDSW ITCHES CHECKED ______ DATE_______

iG

Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference Section II. Par. 3.0.

Seto V a.13 n eto VI * Par. 1.0).

JUSTIFICAT ION /COMMENTS

(2) Were the following effects considered in the

Aging Effect

aging program:

Yes/No/NA Reference

Thermal aging Yes Par. 1 .3
Section I

Radiation exposure Yes Par,. 3.0

Vibration (non-seismic) aging (1) No NA

Section VOperational (electrical/mechanical/process) Yes Par. 1.0
stress aging

JUSTIFICATION/COMMENTS (1) Switches installed in and/or on

I

I

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

JUSTIFICATION/COMMENTS No known svnergistic effects are present, for

the materials reguired for the switches to perforM their safety function.

at the levels of temperature and radiation the handswitches are subec~ted

to.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? Yes (Reference Section IV& Par. 1.3).

JUSTIFICATION/COMMENTS This binder is for items 4.14 and

4.15 of the test re-port (Suajare-D Class 9001 Handswitches).

PAGELEz R
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BINDER NO.. QH 0 PLANT WNUNIT(S) 1SHEET 9 OF 31

BINDER TITLE SQUARE-D COMPUTED 7t- DATE Ž& R -__ R

HANDSWITCHES
_____CHECED A& DATE _

H- AGING, (Continued)

(.b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? YU
(Reference: Section XII. TAble I. -Pazes XII-70 through XII-78 )

JUSTIFICATION /COMMENTS ___________________

(c) Was the ba sis for thermal aging identified in the qualification
program (yes/no/NA)? Yes (Reference Section XII. Par. 3.4.2.2 )

JUST IFICATION/ COMMENTS ___________________

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/n~o/NA)? Yeq (Reference Section XII-. -Par. 3.4-.l and 3.4.2.
and Tab C Daze 3 )

Plant
Parameter Maximum Normal Test Equivalent

Temperature -110OF 95C11O
Time 40 years 12893 hours .27 years

JUST IFICAT ION / COMMENTS ___________________

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference Section XII. Par. 3.-4.1 )
'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 Section XII. Par. 3.4.2.2 and Table 1I)

JUSTIFICATION/ COMMENTS __________________

PAGE~2
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BINDER NO. WBNEQ-HS-001 PLANT WEN UNIT(S) 1 SHEET _.U OF '-1a
R._ R

BINDER TITLE SQUARE-D COMPUTED -- DATE g-if-tz____ __

HANDSWITCHES CHECKED DATE____ ___

R. AGING (Continued)

(g) If a regression line was used f or determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? NA (Reference NA )

JUSTIFICATION/COMMENTS Arrbenius Methodoloizv was used.

(h) Was the equipment operated during the thermal aging

(yes/no/NA)? No (Reference NA )

JUSTIFICATION/COMMENTS The control stations were thermally

aged to provide a qualified life at a temperature they would

-experience if they were gnergized. The control stations are

not operated during normal Plant operation: they are used for

maintenance purposes.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference Section II. Par. 1
throuith 3) .

JUSTIFICATION/ COMMENTS___________________

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference Section XII., Table I. Dj2aftes XII-70 through XII-78 )

JUSTIFICATION/ COMMENTS__________________

(c) Was the basis for radi~ation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference Section XII., Par. 3.3 )

.JUSTIFICATION/COMMENTS See Tab B, Section P.-oaize 29 for

additional iustification.

PAGE~I
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BINDER NO. ____________1 PLANT WE1N UNIT(S) 1SHEET OF 31

BINDER TI .TLE _ _ _ _ _ _ _ _ _ _ _ _ _ COM PUTED , DATE ffR _ _ R

HANDSW ITCHES-.CEKD J • AT

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? Yes (Reference Section II. Par. 1.0 and 1.3 )

Plant normal ambient radiation
dose (rd) SM~ BP7I CM 1J~ F-P'vT OF&6A)D>U

Test exposure dose (rd) 2.75 x 105 //'

Test exposure dose rate (rd/hr) 1.0 x 104

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

JUSTIFICATION/C0MHENTS See Tab B. Section P. Paire 29 for_

additional information.-

(6) Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during normaland abnormal operation addressed in the qualification program
(yes/no/,NA)? NA (Reference NA )

JUSTIFICATION/COMHENTS Equipment 'ins-talled in and/or on

.enclosures which are rigidly mounted. See Tab C. page 5.

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? NA (Reference NA )

JUST IFI CAT ION /COMMENTS

TVA 1 9537 (OE-3-86)
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BINDER NO. WBNQHS-001 PLANT .WE N UNIT(S) 1 SHEET 12 OF 31

BINDER TITLE SQAEDCOMPUTED DATE R ___ R'
HANDSWITCHES

CHECKED ~DATE~

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? Yes
(Reference Section VI. -Par. 1.0).

JUST IFICATION/ COMMENTS ___________________

(b) Was the basis for stresses induced, during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference Section XII. Par. 3.4.3).

JUST IFICATION! COMMENTS ___________________

(8) Was the qualified life of the equipment and its basis defined in the
qualif ication program (yes/no/NA)? Yes
(Reference Suummary. Par. 4.0 and Tab B. Section P. Daze 29 )

Qualified life (Document in QHDS) 20 years

JUSTIFICATION/COMMENTS Tab B. Section P. page 29.

PAGELb.I2

TVA 19537 (OE-3-88) EQP125 .28
TVA 19537 (OE-3-86) EQP125.28



BINDER NO. WNQS01 PLANT BNUNIT(S) 1SHEET 13OF 3

BINDER TITLE SQUAE-D COMPUTED i& DATE XV94 R___ R__

HANDSW IT~IESCHECKED DATE ______

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components defined
in the qualification program.(yes/no/NA)? Yes
(Reference See Tab B. Section P. page 29 )

Replacement Intervals (Document in QMDS) Complete switch every 20

years.

JUSTIFICATI0N/C0IMMENTS Qualified for 20 years operation only.

PAGEU
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BINDER NO. WNQ-RS-01 PLANT WBN UNIT(S) 1SHEET 14 OF 31

BINDER TITLE SQUARE-D COMPUTED DATE R W__ R(
HANDSWITCHES CEKDDT ______

I. MATERIALS ANALYSIS

Identification of Materialsa Susceptible to Significant Thermal and/or
Radiation Degradation and Aging (Use Section C of Binder for Detailed
Materials Analysis) NA (ReferenceSection XII. 2age XII-70 through
XII-78.

Material/Proper~ty/Function Thresholjd

a) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

b) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

c) __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

d) __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _

e) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

JUSTIFICATION/COMMENTS See Section P of

Activation
RLefeence EnerX&X

Tab B for discussion of

Reference

PA F I-
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BINDER NO. WBNEQ-ES-001 PLANT WBN UNIT(S) 1 SHEET J.5 OF ..
R -RBINDER TITLE SQAR- COMPUTED __ý DATE -?Zf•- ____ ____

HANDSWITCHES CHECKED DATE________

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

(1) Acceptance Criteria: Does the report/analysis identify the limitingvalues of performance characteristics which would constitute failure ifnot met (yes/no/N.A)? Yes (Reference Section XII. Par. 2.2.2.3 )

Identify Acceptance Criteria: Circuit current shall not increase or

decrease by more than-10%. assuminiz load is held constant, IR, lx10 5

ohms, contact resistance of closed contact not'ý 0.2 ohMs. contact

5

interru-ption-!C 1 millisecond.

(2) Performance Characteristics: Does the report/analysis provide theperformance characteristics for the equipment which should be verifiedbefore, after, and periodically during the test to judge equipmentperformance (yes/no/NA)? Yes (Reference Section I. Par. 2.6 and 2.7 )

Identify baseline and functional testing: Visual, contact resistance/

op-era bility, insulation-resistance, and continuity. The testinp was--
done after every nhase of the cualification-test. (Baseline, radia-

tion, heat aging.- ccline. and DBA). Volta& -and current measurements

were recorded -periodically during the DBA Phase.

JUSTIFICATION/ COMMENTS _______________________

(3) Does the qualification report/analysis describe loads (or loadcombinations) applied during DBE test (yes/no/NA)? Yes(Reference Section X. Fig._X-6 and- X-7. and data sheets. Pages X-58
through X462).

JUSTIFICATION/COMMENTS See Tab C, Paize 6.

PAGEJ
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BINDER NO. WBEQHS001 PLANT WE N UNIT(S) 1SHEET 16 OF 31
~OTTAT~i~-fl IR -_ R

BINDER TITLE_______ _____

HANDSWITCRES

COMPUTED DATE 4K ______

CHECKED _ ___DATE____ ___

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 NA

JUSTIFICATION/COMMENTS Under normal operation the switches are not

under load. Switches are used during maintegnance activities only.

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

the equipment

JUSTIFICATION/COMMENTS Handswitches are not required to Perform.

saftyfunctionis not to chan2e state durina a DBA..

Their

PAGEZL-4 0
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BINDER NO.____________PLAN 1WN UNIT(S) 1 SHEET 17 OF 31
SQUARE-D R -RBINDER TITLE ___________COMPUTED DATE L• _______

HANDSW ITCHES
CHECKED 4 - DATE ______

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

(a) Parameter Specific Accident Conditions Reference

OE CalculationVoltage NA 140 VDC. 135_VAC WBEA8620

OE CalculationLoad NA 9 amp WBPEVAR8602005

Frequency NA 
NA

Accuracy NA NA

Other( s)

JUSTIFICATION/COMMENTS Handswitches are not reguired to Perform under

accident conditions.

(b) Parameter Demonstrated Conditions Reference
Section X,
Par. 3.0,

528 VAC (item 4.15) Figs. X-6Voltage 132 VAC (item 4,14) and X-7

Section X,
Par. 3.0,
Figs. X-6-Load 9 AMP and X-7

Frequency NA NA

Accuracy NA NA

Other( s)

J1JSTIFICATION/COMMENTS Maximum voltage levels required for handswitches

covered by this binder are 140-VDC and 135 VAC. See icsino

voltage, Tab C. Page 6, -PAGE81

VP' I;0/ luJE-aOoJ
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BINDER NO.WBNQ-HS-001 PLANT WB N UNIT(S) 1 SHEET 18 OF 31
SQUARE-D R -__ RBINDER TITLE ____________COMPUTED DATE 9~& ______

HANDSWITCHES CHECKED DATE 4 1

K. REQUIREb OPERATING ENVIRONMENT

IVA 1~37 (OE-3-86~ EQP125.28

Reterence Environmental Drawing No. See page 18A.

(0) Normal Max (2) Abnormal Max

(a) Temper .ature (*F) 110 (a) Temperature (*F) lap

(b Pressure (psig) ATM(-)....... W. Pressure (psig) ATM!(-)...
(c) Hum idity M(80 (c) Humidity M(2p

jreE oPe"' irt-m(d Radiation (rd) W E&7Cd)NLE Radiation (rd) NA _
(3) Process Interfaces: None

(4) State anticipated occurrence frequency and duration of abnormal
conditions:. YU to 8 hours Per excursion and will occurless than 1%

of the Plant life. The 10OF difference over this time-frame is

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

.(a) Temperature (*F) 26Accident type HELE

Wb Pressure (psig) 1.6 Accident type HELB

(c) Humidity MZ 100 Accident type HELB

Wd Radiation (rd) _______Accident type LOCA

Ce) Spray Type None Accident type NA

PAGEiL-1
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BINDER No. WBNEQ-HS-001 PLANT________ UNIT(S) 1 SHEET -1 BA OF 31

SQUARE-DR R
BINDER TITLE SQAEDCOMPUTED DATE 7Lz ____ ___

HA1NDSW IT~iES CHECKED DATE______

REFERENCE ENVIRONMENTAL DATA

Composite of worst case operating environmental conditions for areas

containing handswitches outside containment excluding the north and south

steam valve vault rooms.

RADIATION

REFERENCES: GENNAL3-001

TI-RPS-48 R2

WBNNAL3-004

WBNNAL3-025

TI-RPS-32

kTBNNAL3-026

TEMPERAýTURE, PRESSURE, AND HI

Doses for Equipment Qualification-for All Shiel'd
Building Spaces (B45 851117 235)

Integrated Accident Dose Inside Primary Containment
(B45 851105 235)

Accident Dose Inside Reactor Building (B45 860205 235)

Normal Operation Dose for Equipment Qualification

Outside the Shield Building (B45 860401 235)

Shield Design Review and Equipment Qualification
(B45 860407 237)

Comparison of SQN and WBN Auxiliary Building for
Application of TI-RPS-32 (B45 860328 237)

JMIDITY

Worst case Watts Bar Environmental Drawing 47E235-51 for areas with installed
handswit ches.

PAGE/3-
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BINDER NO. WBNEQHRS-001 PLANT WEN -UNIT(S) 1 SHEET 19 OF 31
R __R

BINDER TITLE SQUARE-D COMPUTED fL DATE -- Z-_ ____

HANDSWITCHES CHECKED A-1I -DATE

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

Radiation values shown for manv areas are greater than 3 x 10 6rads.

See Tab C. vage 2 for location specific doses-for these areas which-shows

t hese values are less than the 3 x 10 6 See Section P for discussion on

radiation dose values.

All-equipment is located outside of-reactor buildinp2 and not subject to

chemical sl~ray.

(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 Equipment mounted in junction
boxes which when subjected to moisture have weep holes drilled in bottom )

(7) Subject to submergence (yes/no/NA)? No (Reference Tab A for location and
Tab C for areas-subject to flooding )

Identify initiation time and duration of submergence: NA

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

Type RIMS No.

1. Post-Accident Operating NA

Time WAC-51

2. Flooding Calculation

3. Calculations listed on

B45 860110 218

See page 18A of Tab B

PAGE 4- 2 t'

paize 8A of Tab B



BINDER NO. WBE-S01 PLANT WNUNIT(S) 1SHEET 20OF 3

SQUAE-DR __R

BINDER TITLE SQAEDCOMPUTED 26 DATE 91146___

HANSWITIE - CHECKED DATE ~4L

L. SUMMARY COMPARISON OF TEST CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference

Section X.
Operating Time 100 days 54 min (Note 1) Fig. X-10

Section X,
Temperature (OF) 216 240 Fig. X-10

Section X,
Pressure.(psig) 1.6 3 Fig. X-10

Section X.
Relative Humidity () 100 100 (steam) Par. 1.2.1

*Chemical Spray NA NA NA

S~OEC d 0,f- iAe /v Section X,
**Radiation (rd) 11.J# 4  FRONT OF SJMVDtt 2.75xl0 (Note 2) Par. 2.0

Submergence 'j ANAN

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

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

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

Test Profile
.Parameter Envelopes Specified

.(Yes/No/NA) Reference
Section X,

Temperature Yes Fig. X-10
Section X.Pressure Yes Fig. X-10
Section X,

Relative Huimidity Yes Par. 1.2.1

Chemical Spray NA NA

Submergence NA NA

JUSTIFICATION/COMMENTS Note 1 -See Tab C, page 4 for calculation to

justify post-accident profile. Note 2 -See Tab B. pages 29 and 30

for radiation discussion.

PAGE-8-2-

T~IA ¶ ~ mr .hO
TVA 10-27I . -00) Q44 L I Z.) . z

0



BINDER NO. WNQ-HSO00l PLANT WE N UNIT(S) 1 SHEET .21 OF 31

SQUARE-D R -__ R
BINDER TITLE __ _ _ _ _ _ COMPUTED 4'22-- DATE '/ _ __ _ _

HANDSWITCHES CEKDDT ______

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SP ECIFIED 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
Su~zested Mirgins per IEEE-323(74) Applied Yes/No/NA

Temperature: +15 degrees F +j Yes

Pressure:,+10% but no more than 10 psig +10%L Yes
No (eeTS
Tab B, Sec.

Radiation: +10% of accident dose No Pg. vu29
No (See Tal

Time: +10% (or 1 hour + operating time No C. paste 4)
per NUREG-OS 88)

Voltage: +10% of rated value +10% Yes

Frequency: +5% of rated value NAý1 NA

Environmental Transient: the initial
transient and the peak 'temperature
applied twice NA(2 NA

Vibration: +10% added to acceleration NA(3 NA

JUSTIFICATION/COMMENTS: (1) Frequency: Control stations designed

to operate on AC and/or DC voltaize: therefore, freguency is not a

critical parameter. (2) Environmental transient: Handswitches

see only HELB (no LOCA): therefore, two transients are not re-

quired. (3)Vibration: Control stations were seismically aualiý

fied as devices, whicb is more stringent than qualification as an

asseblywc heyAre in the-ir actujal installed conditions.

PAGLL-2P
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BINDER NO. WNQ-RS001 PLANT WB N UNIT(S) 1SHEET 22 OF 31

BINDER TITLE SQAEDCOMPUTED 4rzý: DATE 93-// R
HANDSWITCHESCHCE . DT4 4

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference Section XII. Par. 2.2.2.3).

JUSTIFICATION/COMIYENTS No change of state of the contacts _dur~iAR

reguired accident duration. Switches are not required to opera-te.

(2) Did the equipment perform its intended function during the simulateddesign basis accident exposure (yes/no/NA)? X.
(Reference Section X. Par. 3.0).

JUSTIFICATION/COMMENTS 
_____________________

(3) *Did the equipment perform its intended function during the simulatedpost-design basis accident exposure (yes/no/NA)? Yes
(Reference Section -X. Par. 3.0).-

JUSTIFICATION/ COMMENTS _____________________

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

JUSTIFICATI0N/C0MMENTS See Tab C.'Paze 4.

PAGEL--3
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BINDER NO. BNEQHS-001 PLANT WE N .UNI IT(S) I_____ SHEET -2- OF 31

SQUARE-D /R__BINDER TITLE COMPUTED DATE ~ L _
HANDSW ITCHES CEKED DATE____ ___

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/ ,NA)? les
(Ref erence Summary).

JUSTIFICATION/COMMENTS Appropriate test re~ort sections and Tab B.

Section P.

PAGE6-4?
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BINDER NO. WNQR-O1 PLANT NUNIT(S) SHEET 24 OF 31
BINDER TITLE SQAEDCOMPUTED DATER R

HANDSW ITCHES o.uCHECKED -Ag DATE (11A

N. MAINENANCE AND SURVEILLANC .E

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

JTJSTIFICATION/COMMENI.S Required operation of the contro -stations

durin normal Plant operation (control stations only operated daring

equipment maintenance) would detect Problems a nd repair or replacement

would be initiated accordingly.

PAGEJ-22
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BINDER NO.WBNQ-HS-001 PLANT WB N UIS) 1 SET25 OF3

SQUARE-DR__RBINDER TITLE COMPUTED DATE ~ ~ _
HANDSWITCHES

_____CHECKED iŽ DA T EL

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 perf'ormance requirements
identif ied?

(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 cond it ions?

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

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

Yes/No/N

Yes

no

Yes

Y~es

NA

Yes

Yes

Yes

Yes

P AG E -6-
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BINDER NO. WB NEQ-HS-00 1 PLANT WE N UNIT(S) 1 SHEET 26 OF 31

SQAR-DR -RBINDER TITLE SUEDCOMPUTED DATE eŽ~-___
HANDSW ITCHESCHCE DAE___

0. SUMMARY OF REVIEW (Continued)

Ce) 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?

Cb)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?

C

C

C

C

C.

Yes/Np/NA

Yes

Yes

Yes

Yes.

Yes

Yes

Yes

Yes

Yes

NA

NA

NA

Yes

Yes

YeA

Yes

Yes-

PAGE&.
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BINDER NO.~QS~ PLANT WNUNIT(S) SHEET 27 OF 3
SQUARE-D R -__ R

BINDER TITLE COMPUTED 262C DATE 9-11-9__
HANDSWITCHES CEKDDT

0. -SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

(a) Does the test plan/report specify an acceptance
.criteria f or 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 (0 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
identif ied?

P. DISCUSSION

See attached ah~ptne

Yes/No/A

Yes

Yes

Yes

Yes

NA

No

No

Yes

NA

Yes

Yes

PAGE~.
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BINDER NO.WBNQ-HS-001 PLANT vs N UNIT(S) 1 SHEET 28 OF 31

BINDER TITLE SQAEDCOMPUTED ~4i~DATE £~Z
HANDSWITCHES CHECKED DAT

P. DISCUSSION (Continued)

1.0 The control. stations perform local control functions outside contain-ment. They are used when maintenance functions are performed on variousdevices. Although they are not required to operate during a design basisevent, the failure (change of contact state) of those in Class 1Ecircuits could prevent safety-related equipment from performing accidentmitigation functions.

The control station components are oiltight, dusttight, and moistureresistant. They are mounted in or on gasketed enclosures that providea degree of protection from humidity and steam exposure. All CategoryB control stations are located above the maximum expected flood levels.Samples of the contr tj~stations passed environmental qualification testby Wyle Laboratories ih the sequence given below:

5a. Radiation acing to 2.75 x 10 rads gamma at a maximum dose rate
of 1.0 x 10 rads per hour.

b., Ther11 aging at 95*C for 2893 hours to simulate a 20 year
life.

c. Operational cycling (11,000 cycles).

d., Seismic qualif ication.

e. Accident qualification at the following maximum conditions:
.2400F, 3 puig, and 100% relative humidity.

2.0 Anomalies that occurred during the test program that could affect thecontrol stations# ability to perform tkheir safety functions duringaccident conditions are listed below along with their resolutions.

a. Anomaly Nos. 1, 2, 5, 6, 7, 8, 9, 10, 12, 13, 18, 19, and 20:Not applicable to this binder.

b. Anomaly Nos. 3, 11, 16, and 17: Contact resistance measurements aboveacceptance criteria during testing. Each time the switches were cycledto remove a suspected oxide film. After cycling, all readings werewithin the acceptance criteria. This condition would not a,ýverselyaffect the safety function of the device (change contact 5a)

Wyle recommends that the contact blocks KA-2 and KA-3 not be used withthe Square-D spring-return-to-center selector switch (anomaly No. 17)as the contact blocks would not allow the selector switch to return toScenter from either the right or left position. This condition wouldPAGEIZ~ only occur during manual operation of the switch during maintenanceoperations and would be replaced at this time if a problem was found.The condition did not adversely affect the safety function of thedevice (No contacts changed state).

EQF125.28.21 tvr.-.3-001



BINDER NO. WBNEQ-RS-001 PLANT WEN UNIT(S) 1 SHEET 29 OF 31L

BINDER TITLE SQUARE-D COMPUTED DATE 4.S L /___

I3ANDS WITCHES CHECKED _______ DATE ___ ______

P. DISCUSSION (Continued)

c. Anomaly No. 4: During post-thermal aging functional test, the
selector switch handle fell apart. Probable cause was a splitting
apart of the cam carrier ring. None of the contacts changed state;
therefore, this condition would not adversely affect the safety
function of the device. A new selector switch handle assembly was
installed to allow testing of the contact blocks to be-continued.

d. Anomaly No. 14: Multiplier on instrument may have been in wrong
position while taking. insulation resistance readings after thermal
aging. If was in wrong position, readings would be off by a factor
of 1.0 (low). This would-mean that readings-taken were conservative
by a factor of 10 and therefore would have no effect on qualification.

e. Anoma ly No. 15: Specimen identifiers list in Table I did not agree with
identifiers in paragraph 1.3. Identifiers were corrected. There is no
effect on qualification.

3.0 The Wyle test states that the Square-U controlI stations-are qualified
for 10 years for the environmental conditions the handswitches will be
exposed to at Watts Bar Nuclear Plant;. the handswitches are qualified
for more than 20 years.

RADIATION DISCUSSION FOR SQUARE-U HýANDSWITCHES

a. Radiation - From an analysis of the operation of the type 9001
Square-D handewitch, it is concluded that the contact 'block is the
only component whose failure could affect the-required safety function
of the handawitch (handswi tch must- not change state).. The material
composition of these components is Trogamid T Nylon (a Polyamide).
This material either has a radiation threshold or retains a minimum of
75% of its physical properties (tensile strength, elongation, elastic
,modulu 0 shear strength a )impact strength) at radiation levels of
4 x 10 rads (4 x 10 ERGS) or higher. The suppla er ofTr ogamid T has
exposed Trogamid T to radiation levels of 3 x 10 rads with no
measurable effect on mechanical and physical properties other than a
slight drop-off in light transmission (not a concern) values. The
radiation caused a light blue discoloration of the material that was
reversible by heating to 1000C for I f)hours. The above data,
complemented by the Wyle Test results, justifi -es the conclusion that
the handewitches are qualified for radiation levels to 3 x 10'rads and
will perform their intended safety function after being subjected to
this level.

PAGE&
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.BINDER NO.~QU - 0 PLANT WNUNIT(S) 1SET3 F3
BINDER TITLE SQAEDCOMPUTED DATE R -R

HANDSWITCHESCECEDAE___

P. DISCUSSION (Continued)

b. Heat Aging - the handawitches were aged at 950C for 2893hours. The activatifpenergy used for the Arrhenius
methodology was .86. Fifty hours of the 2893 were reoved tobe used for post-accident operating time justification
(see d). The aging at 95*C for 2843 hours gave a qualified
life for the handavitches of 27 years.

c. Operational Cycling - the handuwitches are only used duringmaintenance operations and are not required to operate duringor after a DBE. Any problems with operation will be noted andcorrected during the maintenance activities. Loss ofoperation will not affect the safety function of the
handswitch.

d. DBE and Post-Accident Operation - the DBE test was run for(f)duration of 54 minutes with a maximum temperature of 240 0F.The required maximum temperature is 216"F. Since the accidentrequirements are not significantly different fromnormal/abnormal operating conditions, some of the aging timeand temperature can be used to fulfill the plant envelopin
requirement including margin. Fifty hours at 95*C were pn
removed from the heat aging time and added to the DBE andpost-accident time (radiation aging was done before the heataging). The required temperature prof ii)nd the simulatedprofile are shown in calculation WAC-51. It should be notedthat at TIME equals 840 to 3600 seconds the required,profile is slightly higher than the simulated profile.This condition is more than accounted for in the highertemperature peak shown on the simulated p;9file. Thecalculation slumary (calculation WAC-51) sIhows that the heataging applied to the handswitches during(ý1e simulation (witha conservatism factor of more than 114%) matches or exceedsthe aging that would result from the DBE and post-accident
operating time of lOO-days.

The above data a through d, complemented by the Wyle testresults, justifies the conclusion that the control stationsare qualified for their service environment for at least 2C,years plus one DEE with 100 day post-accident.

PAGELF
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BINDER NO. WNQ-RS-001

BINDER TITLE SQUARE-D

EANDSWITCHES

PLANT WBN UNIT(S) 1 SHEET 31 OF 31

R __ R
_______COMPUTED DATE ~ ___

CHECKED •. DATE_______

P. DISCUSSION (Continued)

REFERENCES: (1) Wyle Laboratories Test Report No. 17503-1 dated January
6, 1984, ."Nuclear E~nvironmental Qualification Test
Program on Sequoyah Nuclear Power Station Control.
Equipment and Cables."

(2) Calculation No. WAC-51, Tab C, page 4.

Note:L Copies of 1 above can be found in Tab D, a copy of 2 can
be found in Tab C, and a copy of 3 and 4 found in Tab E.

(3) Radiation Effects Information Center CREIC) Report No. 21
"The effect of nuclear radi -ation on elastomeric and plastic
components and materials"'.

(4) Letter from Dynamit Nobel Chemicals. RIMS (B71 860806 101).

PAGE-ZJ-,
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BINDER NO. WBNEQ-SPLC-001 PLANT WB N UNIT(S) 1 SHEET 1 OF 40

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE R ___ ___4

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE /"t
CABLE SPLICES

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Heat Shrink Cable Sleeve
(for applications of 600 VAC or less)

Raychem Corporation

Raychem' s complete line of nuclear- 2rade cable

connection heat shrink-siplices-and terminations

(600 volts or less) (Raychem material Type-52

and/or WCSF).

QUALIFICATION REPORTS

Report No. 1 Title/Number/Revision See title below/

Report No. 2

Report No. 3

Title/Number/Revision See title-below/

Raychem Report EDR 5046

Title/Number/Revision See title below/

Raychem Report EDR 5040

RIMS

DATE

RIMS

DATE

RIMS

DATE

B70 851119 101

Nov. 18, 1982

B70 851112 102

March 4. 1982

B70 851112 101

Oct. 15. 1981

6

OTHER (ANALYSIS, VENDOR DATA, ETC.) Report-Titles:

1. "Environmental Qualification Test Report of Raychem WCSF-N In-Line

2. Analysis of Heat Aging Data on WCSF Material to Determine Pre-Aginp-

S-Conditions for Nuclear Qualification Test ing."

3. Analysis of Heat Aging Data on -52 Molding.-Material to Determine

- Pre-Aging Conditions for Nuclear QualificationTesting.

See TAB E for additional qualification documentation. (Listed on Pazes

2 and 3) .

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-SPLC-001 PLANT WBN UNIT(S) ISHEET 2 OF 40
R -R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE ____ ____ ___

CATION OF RAYCHEM HEAT SHRINK CHECKED J i DATE____ ___

CABLE SPLICES7

ADDITIONAL DOCUMENTATION

1. Environmental Qualification Test Report

of Ravchem NPKV Nuclear Plant Stub

Connection Kit for Raychem Corporation

Report 58722-1 Rev. 0.

2'. Environmental Qualification Test Report

of Raychem Nuclear Cable Breakout and

End Sealing Kits Report 58442-2 Rev. 0.

3. Qualification Report Supplement for Raychem

Nuclear Grade Adhe~iv~ S119 Renort

EDR 5021 Rev. 0~

4. Wvle Laboratories Rpnort "Environmental

Qualification Test Report on Raychem Nuclear

RIMS EEB 830228 035

DATE August 24, 1982

RIMS

DATE

RIMS

DATE

RIMS

DATE

B70 851119 102

April 3, 1981

B70 851119 104

April 23, 1980

B70 851112 105

Dec. 21. 1982

Plant Kit (NPK) Report 58722-6 Rev. 0.

5. Raychem Palo Verde I Test Report EDR 5019 RIMS B70 851015 102

DATE March 4, 1980

6. Environmental Qualification Test Report of RIMS B70 851112 104

Raychem N-MCK Nuclear Motor Connection Kits'DATE July 28, 1980

Report 58442-3 Rev. 0

TVA 19537 (OE-3-86)
rADV1)Th Al

1. Environmental Qualification Test ReDort

Nuclear Grade Adhesive S119 Renort



I BINDER NO. WBNQ-SPLC-00O1 PLANT WEN UNIT(S) 1 SHEET 3- OF 40--

BINDER TITLE ENVIRONMENATAL QUAT.TFT- COMPUTED DATE R.R ___

1 CATION OF RAYCHEM HEAT SHRINK CHECKED /i. DATE____ ___

CABLE SPLICES

The renorts on ~a~e 2 will help substantiate the qualif ication ofthe

different configurations of heat-shrink cable connections used at Watts

Bar (see TAB B) .

Report 1- Covers NPKV Kits (Stub Connection Kit)

Report 2- Covers the nuclear cable break-out-(-52-material) and end
caps,

Report 3 Qualification report for new adhesive (S1119) which replaced
S1024. This report demonstrates that the new adhesive is
eqiuivalent-or superior to the S1024.---

Report 4- Covers NPK kits nuclear cable break-out (-52 material)

Report 5- Covers in--line splices using both the S1119 and S1024
adhes ives.

Report 6- Covers N-MCK Kits Motor connection kits.

The DBE profiles for these tests-encompass-the Watts Bar profile anda are

qualified for 40 years at 90*C. one DBE and 100 days post-accident time.

Some of the test items failed to hold the 1000--volts AC test voltave

during the-test. In all cases the failures were shown to be caused by-

overaging of the test cable that the-splices were used on. All splices

passed the voltage-withstand test and had acceptable IR measurements-in a

water bath when tested with the damaged portion of the leads out of the

water duringz the test. The remainder of the test item held the test

voltage (1000 AC) during the complete DBE test.

The above reportsiiocated in TAB E alon with the binder test re ort

SA722-2 mniilifipq all ravchem sp~lices 600 volts and below at Watts Bar

Nuclear Plant.

TVA

aThe above reports Llocated in TAB EY along with the binder-test report



BINDER NO. WBNE-SPLC-O 1 PLANT WBN UNIT(S) 1 SHEET 4 OF 40
/ ~R -_ R( BINDER TITLE ENVIROMENTAL QUALIFI- COMPUTED DATE____ ___

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE____ ___

CABLE SPLICES

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_____________

COMM4ENTS/ RECOMMENDATIONS The nuclear tdeRaychem cable connection

heat shrink splices are environmentally qualified for 40 years at

90*C including a DBA and 100 day post-accident operation for the

accident and normal conditions at the Watts Bar Nuclear Plant.

Note: Qualification continzent on resolution of all open items.

TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 5 OF 40

)BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE 2z R_R__ __

CATION OF RAYCHEM HEAT s'HRINK CHECKED -__ DATE
CABLE SPLICES

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the

Following (Indicate Which Criteria is Applicable):

x Components are Qualified to the Criteria of 10CFR50.49

and/or NUREG-0588 Category I (IEEE323-1974)

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

JUSTIFICATION/COMMENTS______________________

`INqDICA-TX OTRERý REGULATORY :DOCUMENTS-AND/OR INDUSTRY, STANDARDS MET

IEEE 383-1974

WA 
~VV~O ./tl
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BINDER NO. WBNEQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 6 OF 40

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATER__R___

CATION OF RAYCHEM HEAT SHRINK CHECKED -___ DATE ___ ______

CABLE SPLICES (

D. QUALIFICATION METHODOLOGY (Check only one block)

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

X Test of Similar Items with Supporting Analysis

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

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

JUSTIFICATION/COMMENTS This binder Qualifies-the-different con-_

using WCSF and/or -52 type nuclear grade heat shrink materials.

The test reports used in TAB B for qua lification are for-the WCSF-N

sleeconfilzuratidon.' Ad-ditional'-test r-o'shave been- included-in

TAB E detailing other configurations that have been-tested. All the

profiles encompass the Watts Bar environmental accident conditions

anelA al 1 at=a14 atnla 1=0 ,-a n r (110at 0"~A -rA40-n"' f-n 101'w10 wallj

above those required for Watts Bar. All anomalies were addressed in

each test report and no failures of the Raychem materials were noted

in any of the test. All apparent failures were not-Raychem failures

but were attributed to excessive heat ajaina (causing cracks in cable

insulation) of the cable used in the tests.

All cable connections must be made using TVA Standard Construction-

Specification G-38 which requires nuclear arade Raychem-heat shrink

be used on all safetyý-related equipment located in-a harsh environ-

ment that are spliced. This specification details-the sizes of-heat

shvini, qlppvn ~and~ breakpenut-n ur f e11 h ra~ size and confizu-
TVA 19537 (OE-3-86)
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[ BINDER NO. WBNEQ-SPLC-001 PLANT__WBN UNIT(S) 1 SHEET 7__ OF 4

BINERTITE VINT~QU~FI COMPUTED DATE R RIOZ
CATION OF RAY CHEM HEAT SHRINK CHECKED DATE_______

ration. This specification is used in conjunction with the instal-

lation instructions supplied with the heat shrink material (See TAB H).

This binder covers all nuclear grade Raychem splices 600 volts or less.

No safety-related equipment, located in a harsh environment, requiring,

a nuclear-grade Raychem splice is rated more than 600 volts. The

splice load rating is consistent with the cable rating, per manufacturer

and is demonstrated by the qualification type-tests described herein.

The IR measurements taken during the DBE test of the test specimens

(Raychem splice and connecting cable) were much greater than comparable

readings taken during the qualification testing for TVA Type MS cable

(sig nal cable) used in instrumentation circuits. The splices are

required to maintain mechanical and electrical integrity and insulation

characteristics during and following a DBE to allow the cable to which

the splice is attached to maintain its required performance during all

postulated service conditions. Thus, assurance is provided that the_

presence of splices in these cables will not result in degraded signal

levels caused by current leakage resulting from the use of the Raychem

splices.

All Raychem splice material and applications covered in this binder

are consistent with Watts Bar applications.

.The above information-kives reasonable assurance that the nuclear g-rade

Raychem heat shrink splices and terminations at Watts Bar Nuclear Plant

are environmentally qualified for 40 years at 90*C and one DRA with

100 days post-accident operation.

0

S

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-SPLC-001 PLANT WB N UNIT(S) 1 SHEET 8 OF 40
R _R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE _________

CATION OF RAY CHEM HEAT SHRINK CHECKED DATE____ ___

CABLE SPLICES

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) Manuf acturer

(3) Model Number(s)

(4) Serial Number(s)

Plant Device

Cable Sleeve

Raychem

See Comments

NA

Document

Cable Sleeve

Raychem

See Comments

NA

Reference

Report 1
Sec. 2.1.1

Report 1
Sec. 2.1.1

NA

NA

(5) Identify Component- None
Unique checksheet
attached:_________________ ____

JUSTIFICATION/COMMENTS This binder qualifies the cornplete line of

molding material and/or WCSF-sleeves. The following Products are

covered: WCSF-N, NPKC. NPKS (in line-splices), NPK (transition

splice): NPKV (stub connection)*: NMCK (motor connection): NCBK

(cable breakout kit): NESK (end sealing kit): and NEIS (nuclear

environmental interface seal).

TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-SPLC-001 PLANT WBN UNIT(S) I SHEET 9 OF 40
R R__

; BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE ____ ____ ___

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE ___ ______

F. INSTALLATION INTERFACES

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

Interface

Mounting Bolts

External
Process
Connections

Electrical

Connections

Conduit Seals

C onne.L-C t. or'

Seals

Orientation

Phy sical
Conf iguration

Other

Identify Interface

NA

NA

NA

See below

Pl ant
Requirement?

(Yes/No)

Yes

Ref er enc e
Test Report

No

JUSTIFICATION/COMMENTS 12 Raychem nuclear grade splices are designed to

provide an environmental seal to smooth non-woven surfaces including

polvolefin, most synthetic cable iackets and to many metals (TAB H Product

Features). The gualification status of the Raychem splice is conditional

upon the capability of the substrate-materials maintaininst ihysical

intdarity under the s .ame conditions under which the Raychem materials

are qualified. All safety-related cables at WEN are qualified-and are

exnected to maintain their physical inte2rity under the normal and DBE

I -

TVA 19537 (OE-3-86)

conditionB at WEN (Ref.. all c~able aualifi~ation binders).
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BINDER NO. WBNEQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 1Q_ OF 40.

R _R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE 4.L(L CATION OF RAYCHEM HEAT SHRINK CHECKED DATE ___ ______

CABLE SPLICES

F. INSTALLATION INTERFACES (Continued)

JUSTIFICATION/COMMENTS (1)

The test reports included in this binder do not include all sizes of

n.,..'..~.. ~ ~ ~- T~~1~T ,~. nil ~'nhl~ ~nr'k /in~it1.~ition material to L~4y~..~I~Ia ~ ~ ~U ~ ,--.~-------- -- - -

which the splices must-seal. As stated-above, the Raychem will seal most

cable material. Also during qualification testing-of safety-related cables

used at WBN,-Raychem splices were required-to connect the cable being tested

to the test-leads. These splices used during qualification of the cable

show that-the cable sizes and-material-types at--WBN-are compatable with-and

provide a qualified seal on the cable installations at WBN.

'~'~ ~ ii~,,,. ~ l*,~, Ar,'.o n Anr~v~ ~ i-he b~test revi-
~.,J ~P.LiL~ ~LU~L4iJ.dL.L~JL1 L~ ~ ~ ~

sion of TVA-Standard-Drawinps (SD)-E12.5.6. E12.5.7-1. E12.5.7-2, and

E12.5.8 and Raychem-installation instructions takinp_ into account the

two-inch minimum seal-lenpth after shrinking, for in-containment

applications. The test set-up utilized Raychem's installation

inst--,rucions whic~h also reauire a two-inch minimum seal len~gth. (See

TAB H for vendor installation/inspection--guides and TAB G installation).

TVA



BINDER NO.WBNEQ-SPLC-OO1 PLANT WBN UNIT(S) 1 SHEET 11 OF 40
R __R i

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE _____ ____

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE JAC_ ___

CABLE SPLICES

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) See

(a) Equipment inspected for damage Comments

(b) Baseline perf ormance Yes
measurements taken

(c) Equipment aged:

Thermal Yes

Radiation Yes

Wear (2) NA*

(d) Vibration/seismic testing
condCed (2) NA*-

(e) Design basis event (DBE)
exposure Yes

Yes (Total
(f) Post-DBE exposure of 30 days)

(g) Final inspection and
disassembly Yes

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

See Comments

58722-2. Sec. 3.2

58722-2. Sec. 3.3.1

58722-2. Sec. 3.3.2

a

58722-2. Sec. 3.4

58722-2. Sec. 3.4

58722-2. Sec. 4.3

test sequence

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes
(Reference 58722-2. Appendix B).

JUSTIFICATION/COMMENTS 1) The report did not describe test specimen

inspec-tion:, however Raychem has conducted many test Programs and we-

have no reason to beilieve that in'sDecti'on was --no It done.

2) See TAB B. Section P.

TVA 19537 (CE-3-86)
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BINDER NO.WBNEQ-SPLC-OO1 PLANT WBN UNIT(S) 1 SHEET 12 OF: 40
\R -_ R _

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE //i1

CATION OF RAY CHEM HEAT SHRINK CHECKED 4L DATE____ ___

CABLE SPLICES

Was-aging considered in the qualification progrmn

(Yes/no/NA)? Yes (Reference 58722-2. Sec. 3.3).

JUSTIFICATION/COMMENTS ___

(2) Were the following effects considered in the

Aging Effect

Thermal aging

Radiation expo sure

Vibration (non-seismic) aging

Operational (electrical/mechanical/process)
stress aging

JUSTIFICATION/ COMMENTS Se TB B. Secton P

aging progran:

Yes/No/NA Reference
58722-2,

Yes Sec. 3.3.1-
58722-2,

Yes Sec. 3.3.2

No*______

Yes* ______

(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 None

JUST IF ICATION /COMMENTS See TAB B. Section P.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification progran

(yes/no/NA)? Yes (Reference 58722-2. Sec._3.3.1).

JUSTIFICATION/ COMMENTS __________________

TVA 19537 (OE-3-86)

H. AGIN(
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BINDER NO.WBNEQ-SPLC-001 PLANT WAN UNIT(S) 1 -SHEET 13 OF 40

2 BINDER TITLE ENVIRON14ENTAL QUALIFI- COMPU TEDA''f DATE R21"/R__

CATION OF RAY CHEM HEAT SHRINK CHECKED DATE ____ ___

CABLE SPLICES

H. AGING (Continued)

(b) Were the-materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Yes
(Reference: IEEE 383-1974 & Raychem Reports EDR 5046 and EDR 5040).

JUSTIFICATION /COMMENTS All insulation materials are considered

sucpil -_pigdptaain

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? Yes ,(Reference 58722-2. Sec. 3.3.1).

JUSTIFICATION/COMHENTS Analysis of heat aging data found in

Raychem Reports EDR 5046 and EDR 5040 (see TAB D).

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? Yes (Reference 58722-2. Section 3.3.1)

Palrameter "Plant- Maximum, Normal Test Equivalent

Temperature 130OF 150 0C 900C
Time 40years 916.75 hrs >4 ears

JUSTIF'ICATION/COMMENTS For analysis see Raychem Reports

EDR 5046 (TAB D) and EDR 5040 (TBD). Also see TAB C.

(e) Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference 58722-2. Sec.33..

JUSTTIFICA TION/ COMMEN TS 'Also s-eeRaychem Reports EDR 5046 and

5040.

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

JUSTIFICATION/ COMIMENTS See HW(4)).

TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 14 OF 40

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED ED/-V DATE R___ -R __

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE ___ ______

CABLE SPLICES

H. AGING (Continued)

(g) If a regression line was used for determining accelerated aging
paraneters, are test points or failure modes identified on the
line (yes/no/NA)? Yes (Reference See below).

JUSTIFICATION/COMMENTS Raychem Reports EDR 5046 and EDR 5040.

A failure mode-of retaining-30% of initial elongation-was used,

since this resulted in the lowest activation enerz and is

considered the most conservative case.

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

JUSTIFICATION/COMMENTS Thermal aizina calculation based on

900C maximum conductor temperature. ___

(-5)*** Ra'diation Aging Epo-sure.--

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? Yes (Reference 582-. ec .. )

JUST IFICATION /COMIMENTS __________________

(b). Were 'the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? No
(Ref erenc e NA) .

JUSTIFICATION/COMMENTS Splices were subjected to a total dose

of 2.2 x 10 rads-and passed all functional tests. This dose

exceeds the worst case dose at WEN. ________

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference 58722-2. Sec. 3.3.2).

JUSTIFICATION/COMMENTS Aziniz and accident dose done at the

s'ame-time at 5.7E+5 rads/hour for 386 hours yielding TID of

2.2E+8 rads.

TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-SPLC-O~l PLANT WBN UNIT(S) 1 SHEET 15 OF 40

BINDER TITLE EN~VIRONMENTAL QUALIFI- COMPUTED DATE Ra_

CATION OF RAY CHEM HEAT SHRINK CHECKED _ ___DATE____ ___

CABLE SPLICES

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable

(yes/no/NA)? Yes- (Reference 582-.Scin3.. n al )

Plant normal ambient radiation 7
dose (rd) 8i SeScinK

Test exposure dose (rd) 2.2E+8 (accident included)

Test exposure dose rate (rd/br) 5.7E+5

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

JUSTIFICATION/COMMENTS Radiation dose and rate are acceptable

in accordance with IEEE 383-1974. ___________

(6) Vibration (non-seismic) Aging:

() Wr thefet ofnn-seismic' vibrati on- induced during normal
and abnormal operation addressed in the qualification program
(yes/no/NA)? NA (Ref erence NA4)

JUSTIFICATION / COMMENTS Se A ,Section P.

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? NA
(Reference_________________________

JUSTIFICATION/COMMENTS See TAB B. Section P.

TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-S1'LC-OO1 PLANT WBN UNIT(S) 1SHEET 16 OF 40

) BINDER TITLE ENVIRONM4ENTAL QUALIFI- COMPUTED .W~K DATER__R

CATION OF RAY CHEM HEAT SHRINK CHECKED DATE____ ___

CABLE SPLICES

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced--during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? Yes
(Reference _______________________

JUSTIFICATION/ COMMENTS See TAB B. Section P.

Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yes (Reference ____________

JUSTIFICATION/COMMENTS See TAB B. Section P.

(8) Was the qualified life of the equipment and its basis defined in the
qualification progran (yes/no/NA)? Yes
(Reference 58722-2. Sec. 3.3.1).

Qualified life (Document in QMDS) 40 years at 90*C

JUSTIFICATION/COMMENTS Also see Raychemn Reports EDR 5046 and EDR

5040. See TAB C for qualified life calculation.

TVA 19537 (OE-3-86)
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BINDER NO.WBNEQ-SPLC-00l PLANT WBN UNIT(S) 1 SHEET 17 OF 40

BINDER TITLE EN~VIRONMENTAL QUALIFI- COMPUTED ~1 DATER__R__

CATION OF RAYCHEM HEAT SHRINK CHECKED____ DATE____ ___

CABLE SPLICES

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its components defined
in the qualification progrmn (yes/no/NA)? NA
(Reference___________________________

Replacement Intervals (Document

(See TAB G).

in QMDS) Quliied life is 40 years

JUSTIFICATION/COMMENTS See TAB C for aging equivalent.

0s

0

TVA 19537 (OE-3-86)



BINDER NO.WBNQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 18 OF 40

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE R _DATR

CATION OF RAY CHEM HEAT SHRINK CHECKED .2.. DATE____ ___

CABLE SPLICES

I. MATERIALS ANALYSIS

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

Radiation Activation
Material/Property/Function Threshold Reference Energy Reference

EDR 5040
(a) Raychem--52 Molding Material _________1.31 and TAB C

EDR 5046
(b) Raychem WCSF-N Sleevinz NA NA 1.33 and TAB C

(c) _ _ _ _ _ _ _ _ _ _ _ _ _ _

JUSTIFICATIODN/COMMENTS The insulation material C-Polyolef in) and sealant

* are considered 4sdsc t-ibte fo' termal 'and radiation degradation.

The test was done in accordance with IEEE 383-1974 and IEEE 323-1974 and the

test values exceeded those values expected during-a DBE. The test progra

included tests- on all materials used in the splices, therefore no material

analysis-is required.

TVA 19537 (OE-3-86)



k BINDER NO.WBNEQ-SPLC-00l PLANT WEN UNIT(S) 1SHEET 19 OF 40
R -__R

BINDER TITLE ENIVIRONMENTALJ QUALIFI- COMPUTED DATE____ ___

CATION OF RAY CHEM HEAT SHRINK CHECKED DATE____ ___

CABLE SPLICES (

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 58722-2. Sec-. 1.0).

Identify Acceptance Criteria: IEEE 383-1974 criteria - Function

continuously during test then pass hig h-voltag e withstand test after

conclusion of DBE simulation.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
perf ormance (yes/no/NA)? Yes (Reference See page 18.1).

Identify baseline and functional testing: Imesdin water for 16

hours then-IR measurements at 500 VDC and voltage withstand test with_

3600 VAC hi-pot while still immersed in water. ______

JUSTIFICATION/ COMM4ENTS _______________________

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference 58722-2. Sec. 3.4).

JUSTIFICATION/ COMMENTS 1000 Volts AC at a current of 90A.

TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-SPLC-O0l PLANT WBN UNIT(S) 1 SHEET 20- OF 40
R R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE____ ___

CATION OF RAYCHEM HEAT SHRINK CHECKED - DATE 4!~
CABLE SPLICES

PERF01WANCE CHARACTERISTICS

1) Functional Test Baseline (Ref. 58722-2 Section 3.1 and 3.2)

- Immnersed in water for 16 hours

- Insulation resistance in water
at 50 0 VDC

-3600 VAC voltage withstand
test in water

2) Post Thermal and Radiation - Sane as above (1)
Aging (Ref. 58722-2 Section 3.3.3)

3) DBE..Exposure (Ref. 58722-2 Section 3.4; Fig. 4 and Table 3)

- Energized at 1000 volts AC
at 90 anps (nominal)

4)Po'st' -DB&(Ref .5'972,2-2' S'ection 4.3) -'Sam6e 'as above (1)

TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-SPLC-O0l PLANT WBN UNIT(S) 1 SHEET 21 OF 40

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED il. DATE RI_ _

CATION OF RAY CHEM HEAT SHRINK CHECKED DATE____ ___

CABLE SPLICES

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

(4) Do the applied loads during baseline testing reflect normal operating
conditions (yes/no/NA)? Yes (Reference 58722-2. Sec. 3.4)

JUSTIFICATION/ COMMENTS Baseline testing consisted of insulation

resistance at 500 VDC valtayeiwithstand at 3600 volts AC. The connec-

tion snlices are aualified to the relevant industrv standards and

IEEE 383-1974.

(5) Identify electrical characteristics necessary to ensure the equipment

performance specifications can be satisfied.

(a) Parameter Specific Accident Conditions Reference-

Voltage Mfpa. Std. (600 volts or less) See Comments

Load .- 1ý: Se-e-Comment-s See Comments

Frequency NA NA

Accuracy NA NA

Other( s)

JUSTIF ICA TION/ COMMENTS Splice ratinz is consistent- with cable rating

Der manufacturer. and as demonstrated by the qualification type-tests

described herein.

TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-SPLC'001 PLANT WBN UNIT(S) 1 SHEET 22 OF 40
R -_ R

) BINDER TITLE ENVIR01NMNTAL QUALIFI- COMPUTED DATE 2______

CATION OF RAY CHEM HEAT SHRINK CHECKED _____DATE________ ___

CABLE SPLICES

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE
SPECIFICATIONS CAN~

~)(b) Parameter

Voltage

Load

Frequency

Accuracy

JUSTIFICATION /C

FBE SATISFIED UNDER ACCIDENT CONDITIONS (Continued)

Demonstrated Conditions Reference

90 amperes 58722-2. Sec. 3.4

NA NA

NA NA

OMMENTS

TVA 19537 (OE-3-86)
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BINDER NO3'WBNEQ-SPLC-OO1 PLANT WBN UNIT(S) 1 SHEET 23 OF 40
R R_

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED _r DATE I--____

CATION OF RAYCHEM HEAT SHRINK CHECKED____ DATE____ ___

CABLE SPLICES

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature ( 0 F) 130

(b) Pressure (psia) 14.4

(c) Humidity ()80

(d) Radiation (rd) 8x10 7

(3) Process Interfaces: None.

Worst case 47E235-42 R2
and 47E235-76 R3

(2) Abnormal Max

(a) Temperature (0F)

(b) Pressure (psig)

(c) Humidity M%

(d) Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal

conditions: Abnormal service conditions duration is less than eight

hours per occurrence and total time isls hn1preto ln ie

parameter including peak, duration, and profile):

(a) Temperature (OF -327 Accident type LOCAl]

(b) Pressure (psia) 25.6 Accident type LOCAI1

(c) Humidity 100JQ Accident type LOCA/~

4xlO 7 gmma
(d) Radiation (rd) 4.7x10 beta Accident type LOCAl]

(e) Spray Type Yes (See L(2)), Accident type LOCAl]

EIELB

F{ELB

HELB

HELB

EIELB

140

14.4

100

NA

TVA 19537 (OE-3-86)
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BINDER NO.WBNEQ-SP.C-OO1 PLANT WBN UNIT(S) 1 SHEET 24 OF 40
RF R R _

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE4/iZ

CATION OF RAYCHEM HEAT SHRINK CHECKED U 1.DATE____ ___

CABLE SPLICES

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

Refer to Watts Bar Environmental Data Drawing Series 47t235 and

discussions in TAB B-on Radiation and Temperature.

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

(7) Subject to submergence (yes/no/NA)? Yes
(Reference See TAB B. Discussion page).

Identify initiation time and duration of submergence: NA

...........

(8) Special environmental calculations (tempo, rad., etc.)

Type- RIMS No.

TVA 19537'(OE-3-86)



BINDER NO.WBNEQ-SPLC-'O0l PLANT WBN UNIT(S) 1 SHEET 25 OF 40
__R __0

BINDER TITLE ENIVIRONMENTAL QUALIFI- COMPUTED DATE 1k R__R _

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE ___ ______

CABLE SPLICES

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

Comparison of worst-case maximum

Parameter Specified

Operating Time (days)

Temperature (0F)

Pressure

Relative Humidity M%

100

327

100

*Chemical Spray Yes

1 .2x1O 8gammna
**Radiation (rd) 4.7x10 beta

submer genceN

parameters:

Demonstrated

31.3 days
(See TAB C)

442

132 psijz

100
IEEE 323-1974
(See L(2) for
Justification)

2.2E+8

g amma

No

Reference
58722-2,
Sec. 4.2
(c). Fig. 6
58722-2,
Fig.6 P10)
58722-2,

58722-2,
Sec. 5.0

58722-2,
Sec. 3.4
58722-2,
Table 1,
2_17
TAB B, Sec. P,

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

**Enter 40-year integrated-normal dose plus integrated accident dose
and specify type. See discussion TAB B. Section P "Radiation"1 .

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

Test Profile
Parameter Envelopes Specified

-YsN/A Reference
58722-2,
Fig. 6,

Temperature Yes L(P 1..)
58722-2,
Fig. 6,

Pressure Yes (p 10)
58722-2,

Relative Humidity Yes (saturated steam) Sec. 5.0
58722-2,,

Ch .emical Spray Yes (see below) sec. 3.4__
TAB B, Sec. P

Submergence N Sbe nc e"W

JUSTIFICATION/ COMMENTS All cables in containment at WBN are enclosed
in conduit: thereforei the splices are not subiect to direct im in e-
ment of chemical s]pray. Test chemical spray encompasses requirements

ULr AMR Q=05jlrnlun Lae Aam R~i LU tISGppMIMn, *

TVA 19537 (OE-3-86) +
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BINDER NO.WBNEQ-SPLC-0O1 PLANT WEN UNIT(S) 1SHEET 26- OF 40

BINDER TITLE ENVIRON4MENTAL QUALIFI- COMPUTED DATE____ ___

CATION OF RAY CHEM HEAT SHRINK CHECKED ik DATE ___ ______

CABLE SPLICES

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

(3) were margins applied to the test paraneters or. otherwise- addressed in
the test progran to assure that normal variation and uncertainties are
accounted for? (Note margin applied, yes/no/NA)

Margin
Suggested Marzins per IEEE-323(74) Applied YesNoNA

Temperature: +15 degrees F 150F Yes

Pressure: +10% but no more than 10 psig 10% Yes

Radiation: +10% of accident dose -10% Yes

Time: +10% (or 1 hour + operating time -10% Yes*
per NUREG-0588) (equivalent)

Voltage: +10% of rated value 10% Yes

Frequency: +5% of rated value NA NA

Environmental Transient: the initial
transient and the peak tenperature 2
applied twice Transients Yes

Vibration: +10% added to acceleration NA NA

JUSTIFICATION/COMMENTS: Note: Margins noted are the difference

between the required WBN values and the values of the test.

*Refer to TAB C for operating time evaluation.

TVA'19537 (CIE-.3-86)



BINDER NO.WBNEQ-SPLC-O0l PLANT WBN UNIT(S) 1 SHEET 27 OF 40
/ ~R __R__

BINDER TITLE ENVIRONMENTJAL QUALIFI- COMPUTED DATE____ ___

CATION OF RAY CHEM4 HEAT SHRINK CHECKED (S DATE____ ___

CABLE SPLICES

H. OPERABILITY TEST RESULTS

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

(Reference None).

JUSTIFICATION/COMMENTS To maintain mechanical and electrical

integrity and insulation characteristics during and following a

DBE to allow the cable to which the splice is attached to maintain

its reqiuired performance during al otltdsrvc odtos

(2) Did the equipment- perform its intended f unction during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference 58722-2. Section 5.0).

JUSTIFICATION/ COMMENTS Ten of twelve test assemblies maintained

rated current and voltage during test. All sleeves passed voltage

with'st-and tesit: and: had- high- IR, measurements. oý See TAB B, Section P)

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Ref erence- 58722-2., Section 5.0)..

JUSTIFICATION/ COMMENTS See M(2) above. _______

(4) Did the test demonstrate the operability requirements for the required
time interval for which the equipment is required to operate
(yesr/no/NA)? No (Ref er enc e N

JUSTIFICATION /COMMENTS Time required is 10 as eticue

31.3-day LOCA test only (See TAB C).

TVA 19537 (CE-3-86)



BINDER NO.WBNEQ-SPLC-OO1 PLANT WBN UNIT(S) 1 SHEET 28 OF 40

BINDER TITLE ENIVIRONM1ENTAL QUALIFI- COMPUTED DATER__R

CATION OF RAY CHEM HEAT SHRINK CHECKED DATE____ ___

CABLE SPLICES ~

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Yes
(Reference 58722-2. Section 5.0).

JUSTIFICATION/ COM14ENTS See TAB B. Discussion.

TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 29 OF 40

BINDER TITLEF ENVIRONMENTAL QUALIFI- COMPUTED DATE R__R I
CATION OF RAYCHEM4 HEAT SHRINK CHECKED DATE ___ ______

CABLE SPLICES

N. MAINTENANCE AND SURVEILLANCE

Has the qualification progran 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 requirenents in Section G of the
Binder - Qualification Maintenance Data Sheets).

JUSTIFICATION ICOMIIENTS- See TAB G. There were no surveillance or

maintenance requirements identified from the vendor or test documentation:

however, TVA does have a maintenance and surveillance program at the

plant.

G

TVA 19537 (OIE-3-86)
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BINDER NO.WBNEQ-SPLC-OOI PLANT WBN UNIT(S) 1 SHEET 30 OF 40

BINDER TITLE ENVIRONMENTAL QUAL IF I- COMPUTED DATE R___ - __R

CATION OF RAYCHEM HEAT SHR INK CHECKED DATE ___ ______

CABLE SPLICES

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
justif ied?

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

(a) Were equipment performance requirements
identif ied?

(b) Were specific features and failure modes and
.effects-an-alyzie'd

(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 the .rmal/radiation
aging identified?.

Yes/No/NA

Yes

None taken

Yes

NA
(type test)

NA
(*type test)

NA
(type test)

NA
(Type test)

Yes

Yes,

NA_

Yes

NA (aging)

Yes

TVA 19537 (OE-3-86)



BINDER NO.WBNQ-SPLCO001 PLANT WBN UNIT(S) 1 SHEET 31 OF 40

BINDER TITLE ENVIRONIIENTAL QUALIFI- COMPUTED DATE 46" R -_ R ___

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE____ ___

CABLE SPLICES

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

satisf ied?

(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 satisf ied?

(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
satisf ied?

Yes/No/A

Yes-

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yr.es

Yes

Yes

Yes

Yes

Yes

Yes

Yes

TVA 19537 (OIE-3-86)
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BINDER NO. WBNEQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 32 OF 40
R -_ R

BINDER TITLE ENVICNMENTAL QUALIFI- COMPUTED 2,4 DATE

CAT ION OF RAYCHEM HEAT SHRINK CHECKED DATE____ ___

CABLE SPLICES

O0. 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)
satisf ied?

.)I-s the'min .imu .m Isp.ec-ified'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 sati.sfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately

identif ied?

P. DISCUSSION

See continuation vaze.

Yes/No/N

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

Yes

Yes

Yes

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 33 OF 40

) BINDER TITLE ENVIRCNMENTAL QUALIFI- COMPUTED DATE RI_ _

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE ___ ______

CABLE SPLICES

P. DISCUSSION (Continued)

A. Qualification Methodolozv

performed in accordance with a Raychem Test Plan. The-plan and program

were performed to also satisfy-the-intent of IEEE 323-1974 and IEEE 383-

1974. Report Nos. 2-& 3 (Raychem EDR 5046 and EDR 5040) documenlt the

aging study done to predict-service life of the material and this

information was used to establish accelerated aging criteria for Report

58722-2. These reports provide the basis for qualification and are

used in the evaluation of the Raychem splices. Additional

qualification reports for different variations of Raychem-splice kits-

are located in TAB E. The test parameters for these additional tests

meet or exceed the parameters required at Watts-Bar. No anomalies were

noted that would have an adverse affect on the test results of these

tests (see discussion on anomalies and refer to discussion-on-paize 3

of 36, TAB B). These additional reports. along with the

reports used to establish qualification. will substantiate that all

nuclear 7-rade Raychem splices are qualified.

6l.
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BINDER NO. WBNEQ-SPLC-O0l PLANT WBN UNIT(S) 1SHEET 34 OF 40
R R R

0 1 BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE____ ___

CATION OF RAYCHEM HEAT SHRINK CHECKED 4 DATE____ ___

CABLE SPLICES '

P. DISCUSSION (Continued)

B. Test Sequence and Synergistic Effects

References: 1. Wyle Test Report No. 58722-2 (See TAB D).

2. NUREG CR3588 (SAND83-2406) dated April 1984

The test sequence was in accordance with IEEE 323-1974 as follows:

Test Activity Report Section (Ref. 1)

Initial Functional Test (Baseline) I

Aging Simulation II

Post-Aging Functional Test III

Radiation Exposure (normal plus accident) IV

'Post-Radiation Functio'nal-Test' V

Accident Simulation (LOCA and MSLB) VI

Post-Accident Functional Test VII

Post-Test Inspection VIII

This sequence is considered to constitute the most severe order of tests for

the heat shrink cable sleeves. There are no known synergistic effects for

the Raychem heat shrink material (volvolef in). The values of the

temperature and radiation experienced during the test were much higher than

the material would experience during accident conditions and therefore

would compensate for any synergistic effects that may be present.

TVA 19537 (OE-3-86)



BINDER NO. WBEQ-SPLC-001 PLANT WBN UNIT(S) 1 SHEET 35 OF 40

) BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE /____y _____

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE ___ ______

CABLE SPLICES

P. DISCUSSION (Continued)

C. Radiation

The splices in the Wyle Test Report 58722-2 were irradiated with a

Cobalt-60 gamma field to yield a total dose of 2.04 x 10 8rads. The

maximum radiation dose expected is 5.9 x 10 8rads-(1.2 x 10 8 amma plus

88

of the plant will experience radiation doses above the 2.04 x 10rads

the splices were qualified for. The maximum radiation level that all

cables installed at Watts Bar are qualified to is less than 2 x 10 8rads.

Therefore all cable is either installed in areas less than 2 x 10 8rads

or th~ r~nhl~ i~ hpinc? moved out of th~ area. An no cable can be installed

in areas greater than 2 x 10 8rads. the tested total dose for Raychem

heat shrink splices of 2.04 xc 10 8rads qualifies them for all areas where

they are used. The following cable binders will confirm the above:

WERNO- CARBL-On? -003.- -006- -.OOR. -009. -010. -012. -013. -015. -017

-019, -022, -032, -036. -040. -042. -043. -044. -047. -048. -049.

-061, and -063.

The above discussion along with the test report shows that the Raychem

splices are qualified for the radiation dose they will be exposed to

and will perfoarm their safety function.

F0

TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-SPLC-0OI PLANT WBN UNIT(S) 1 SHEET 36 OF -40
R -_ R

BINDER TITLEr ENVIRONMENTAL QUALIFI- COMPUTED DATE____ ___

CATION OF RAYCHEM HEAT SHRINK CHECKED DATE____ ___

CABLE SPLICES

P. DISCUSSION (Continued)

D. Submergzence

The only safetv related cables which have cable splices that are

subjected to submergence are connected to the following devices: __

1 -FSV-62-72 1 -FSV-1 -147
1-FSV-62-73 1-FSV-3-1 85
1-FSV-62-74 1 -FSV-3 -186
1-FSV-62-76 1-FSV-3-1 87
1 -FSV-87 -7
1 -FSV-87 -8

The required operating time f or the above-devices is one hour or less.

The cables become de-enerizized and failure of the splice after this time

would not be a safety concern (see EQ Binders WBNEQ-SOL-006 and WBNEQ-

SOL-ý0O3*jfor 6jperating time, justification).- No splices are required for

submergence longer than the 1 hour given above.

The ~nhipeQ ~re mt-ni-ed ii, t-nnduit niiri/nr ni-eel lunt-tion bores and therefore

not exposed to the direct chemical spray solution. When the conduit or

junction box becomes submerged. the solution may submerge the splice.

The splices were subjected to the direct chemical spray at a much higher

Pres~sure and temperature (than p~lant accident conditions)-for 31.3 days.

Also the splices were subjected to a 16-hour water bath-prior to the

Performance of each functional test cycle. The 31.3 day-exposure Ito direct

~hemir~a1 ~nrav and the 42 hnnr water bath (3 at 16 honr~) en~nre that the

TVA 19537 (OE-3-86)
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BINDER NO.WBNEQ-SPLC-001 PLANT WBN UNIT(S) 1SHEET 37 OF 40

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE -7/Z_ __

CATION OF RAYCHEM HEAT SHRINK CHECKED____ DATE____ ___

CABLE SPLICES

P. DISCUSSION (Continued)

E. Temperature

The maximum room temperature the splices will be subjected to is 535*F

(Valve Vault Rooms) . All safety related cables are in conduit and any

cables required to operate f or the MSLB are in insulated conduit. The

maximum temperature the cables will be subjected to-is 220.20F. This

temperature is within the qualified temperature of the Raychem sp~lices

(OE Calculation WBNNAL6-001. RIMS B45 850912 235 located in TAB C).

Therefore, the worst case temperature-the splices are subjected to is

the 3270F inside containment and this temperature nrofile is enveloned

by the test profile.

a

TVA 19537 (OE-3-86)



BINDER NO.WBNQ-SPCOO01 PLANT WBN UNIT(S) 1 SHEET 38 OF 40

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED -DATE -___ R__

CATION OF RAYCHEM HEAT SHRINK CHECKED AIf DATE____ ___

CABLE SPLICES

P. DISCUSSION (Continued)

F. Normal Service Related Stresses

I nf T1~FE '~R'~-1Q7A th~ g,~ih1p t-prmi-

nations and splices, as installed, should be suitable for operation at

maximum ambient temperature. radiation. and atmospheric conditions and

normal electrical and Physical stresses for its installed life. Maximum

ambient temperature, radiation, and atmospheric conditions are covered

under the test prop~ram. Electrical and Physical stresses are not speci-

fically specified as a part of the test proaram. A voltaae withstand--

test of 3600 volts AC was applied to the cable connections after each

phase of the test program (3 times) and the specimens were eneraized-at

1000 volts AC during the DBE. These conditions ensure that the cable will

endure voltage stresses during normal operation. Seismic concerns are-not

applicable to cable or splicing systems which have inherently high dampina

and for which vibration is not a principal failure mode. As the values of

elongation for the connection kits and splices (500% in unaized state and

154% after thermal aging to simulate a 40 year life) would ensure that

normal Physical stresses durina operation would not cause a failure. Also

after the test was completed, the specimens were removed from the test

chamber and additional testine was Performed. This physical-handlina of

the specimens would cause a greater Physical stress than would occur during

nnrmnl nlnnt nn~vnf'nn.. Wvr~in th~ ~hivu'~ * ,,inu 1,~ ,~nyt'1nAaA th~,t *hn

specimens meet the intent of paragraph 1.3.4.1 of IEEE 383-1974. Reference

TAB E for letter from Raychem dated June 4. 1985 with additional

information.

TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-SPLC-OO1 PLANT WBN UNIT(S) 1 SHEET 3 9 OF 40
R_-R_

BINDER TITLE ENVIRWNMENTAL QUALIFI- COMPUTED AWt-DATE _____ ____

CATION OF RAYCHEM HEAT SHRINK CHECKED JL DATE___ ___

CABLE SPLICES

P. DISCUSSION (Continued)

G. Aging

materials. The snlices were aged for 916.75 hours at 150*C to give a

life eqtuivalent of more than 40 years. The Justification for the above

parameters is found in Raychem Report EDR 5046 (TAB D).

This binder also covers Raychem--52 molding material used as breakouts

in splicine kits (NPK Kit Report 58722-6, TAB E). The-activation enerzy

for the -52 moldina material (1.3)-is lower than the activation enerp-v

for the WCSF material (1.33). The justification-for the above

parameters is found in Raychem Report EDR 5040. The calculations

located in TAB C for a~ing are done using both sets of parameters for

the two types of material to show that both types meet the 40 year

life at 90*C.

01
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BINDER NO.WBNQ-SPLC-001 PLANT WBN UNIT(S) 1SHEET 40 OF 40
~ R -_ R

BINDER TITLE ENVIRONMENTAL QUALIFI- COMPUTED DATE____ ___

CATION OF RAYCHEM HEAT SHRINK CHECKED J L DATE ___ ______

CABLE SPLICES

P. DISCUSSION (Continued)

H. Test Anomaly Evaluation

1) At 9 minutes and at 5 hours into the test.-the test was interrupted

because of problems with the vessel pressure seal and the test extension

leads. Replacement of the vessel-penetration seal-and the test specimen

~xt~n~lon leads was renuired. The test snecimens themselves were not

modified or changed in any way. This anomaly had no effect on~the~te~t

results.

2) Two of the twelve specimens did not hold rated voltage throughout the

environmental exposure nor did they pass the voltap-e withstand test while

immersed inside the test vessel. At the conclusion-of the test. the-two

specimens passed a 3600 VAC withstand test in a water bath and--also measured

acceptable insulation resistance values-with the connectinp-extension-leads

excluded from the test. Visual inspection of all-specimens (including two_

that did not hold voltage) showed no cracking or splitting of-the sleeviniz

material. Failure of the two sp~lices to hold rated voltage througzhout the

environmental exnosure and nass the voltage withstand test while still in

vessel was due to damaged extension leads Testing of the two specimens after

removal of the test leads demonstrated their electrical integrity and visual

examination substantiated their Dhysical integrity. This anomaly does not~

affect the test results.

TVA 19537 (OE-3-86)
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TAB A - EQUIPMENT IDENTIFICATION MATRIX

EGIS NO. UNIT DEVICE ID NO. .DESCRIPTION

WNB-0-BO -228-0003 O-RD -22B-0003 CIRCUIT BREAKER

I MODEL
----- - I.-- OCAT ION - --------

COLUMN AZ ELEY RM/RAD

BINDER NO. NBNEG-OBR-'O2

PAGE- I OF 4

CONTRACT EVENT CAT OPER TIME SAFETY FIINCTIIN KANUF.

692' A01 73CD2-84112 L
AF
AD
RH/A
CV/A

BREAKER PANELS 1115
PROTECT ASSOCIATED WNiI-IE
CABLES DURING FAULT OR
OVERLOAD.

VESTINSRIOUSE

WBN-0-RO -278-0004

WBN-0-DFL -234-O00U /WDS

ARN"-0-PL -234-0002/WDS

0-BD -228-0004

U-RPL -254-0001 /NDS

R-DPL -234-0002/ ADS

CIRCUIT BREAKER

CIRCUIT BREAKER

CIRCUIT BREAKER

692' AOI 73C02-84112

692' AOI 77K6-82IAOB L
AF
AD
RH/A
CV/A

692' Aol 77K6-B21608 L
AF
AS
RH/A
CR/A

BREAKER PANELS MBST KESTIIGHOUSE
PROTECT ASSOCIATED MNll-Il
CABLES DURING FAULT OR
OVERLOAD.

BREAKER PANELS MIST SOUME D
PROTEF. ASSOCIATED 101-Il
CABLES DURING FAULT OR
OVERLOAD.

BREAKER PANELS MIST SQUARE D
PROTECT ASSOCIATED WWN-IE
CABLES DURING FAULT OR
OVERL OAR.

NOTES:
1. 0-HO -228-0003 CONTAINS B WESTINGORUSE JA CIRCUIT BREAKERS.
2. 0-HO -228-0004 CONTAINS 5 WESTINGHOUSE JA CIRCUIT BREAKERS.
3. U-OPL -234-00OOUY' 'ONTAINS I SQUARE D GOB CIRCUIT BREAKER.
4. U-DPL -234-0002/"- CONTAINS 3 SQUARE D 90B CIRCUIT BREAKERS.

-------------------------------------------------------------------/J2kiA

p <0



TAB A - EQUIPMENT IDENTIFICATION MATRIX BINDER NO. WDNEB-BKRA-02

PAGE: 2 OF 4

EHIS NO.

WB)I-U-DFL -234-UOAS/CVC

NBN-O-DPL -234-C0A41CVC

UNIT DEVICE ID NO. DESCRIPTION

U-DPL -234-UOA3CVC

0-DPL -234-OOA4CVC

WBN-O-DPL -2S4-00B3/CVC O-DPL -234-OODSCVC

WBN-0-DPL -234-UOB4/CRC O-DPL -234-OOB4CVC

MODEL
-- --- --- -LOCATION - - - - - - -

COLUMN AZ ELEV RM/RAD

CIRCUIT BREAKER

CIRCUIT BREAKER

CIRCUIT BREAKER

CIRCUIT BREAKER SI

ýCONTRACT EVENT CAT OPER TIME SAFETY FUNCTION

692' A01 77K6-821608 L
AF
AD
RH/A
CViA

692' A01 77K6-821608

692' A01 77K6-B21600 L
AF
AB
RHiA
CO/A

692' A01 77K6-821608 L
AF
AB
RH/A
CY JA

FANUF. *

BREA.KER PANELS MUST SQUARE B
PROTECT ASSOCIATED NON-IE
CABLES DURING FAULT OR
OVERLOAD.

BREAKER PANELS MUST S2UARE B
PROTECT ASSOCIATED NON-IE
CABLES DURING FAULT OR
OVERLOAD.

'BREAKER PANELS MUST SQUAR D
PROTECT ASSOCIATED NON-IE
CABLES DURING FAULT OR
OVERLOAD.

BREAKER PANELS MUST SQUARE D
PROTECT ASSOCIATED NON-IE
CABLES DURING FAULT OR
OVERLOAD.

NOTES-
I. 0-DPL -234-OUA3/CVC CONTAINS 35 DODB CIRCUIT BREAKERS.

2. U-DFL -234-V&A4/CVC CONTAINS 24 D00 CIRCUIT BREAKERS.
3;. V-BPL -2' -VOB3/CVC CONTAINS 34*90D CIRCUIT BREAKERS.
4. D-DPL -234-00114/CVC CONTAINS 23 DOD CIRCUIT BREAKERS.

R -- - - R -- - - R- - -

PREPARERIDATE j,2.jP 411

CHECKERIDATE .... ..... ....

-I

SA15



TAR A - EQUIPM¶ENT IDENTIFICATION MATRIX BINDER 10. MBNE-BIBA-02

PAGE: 5 OF 4

ERIS NO. UNIT DEVICE ID NO.
-------~LOCATION ---------

COLUMIN AZ ELEY RM/BADDESCRIPTION CONTRACT EVENT CAT OPER TIME SAFETY FUNCTION

MEW.

EAU

WBN-O-MCC -217-OOOA

WDN-O-11CC -217-ROODB

WDN-0-DPL -234-00AI/SIS

NDN-O-DPL -234-00A2/SI S

O-11CC -217-OOOA

O-11CC -217-000B

O-DPL -234-D0A2/SIS

CIRCUIT BREAKER

CIRCUIT BREAKER

692' AOL 74C5-84646 L B
AF B
AB B
RHiA B
CR/A B

692' AOl 74CS-R4646 L B
AF B
AD B
AR/A B
CR/A B

713' A06 77K6-821606 L B
AF B
AB B
RH/A B
CR/A B

713' AI9 77K6-821608 L B
AF B
AB B
ARiA B
CR/A B

CIRCUIT BREAKER

CIRCUIT DREAKER

BREAKER PANELS MUIST
PROTECT ASSOCIATED NIIN-IE
CABLES DMING FAULT OR
OVERLOAD.

LOUD BREAKER PANELS MIST
IND PROTECT ASSOCIATED IUUN-IE
1110 CABLES DAURIN FAULT OR
1IN0 OVERLOAD.
ING0

-J

BREAKER. PANELS MIST
PROTEC-1 ASSOCIATED NON-IE
CABLES WRING FAULT OR
OVERLOAD.

BREAKER PANELS MUST
PROTECT ASSOCIATED NOW-IE
CABLES &MNG FAULT OR
OVERLOAD.

SwwIR B

SQUARE D

NOTES:
1. 0-11CC -217-OOOA CONTAINS L5 ITE EF3- CIRCUIT BREAKERS.
2. 0-11CC -217-OOOB CONTAINS 12 ITE EF3- CIRCUIT BREAKERS.
3. 0-DPI '3"-OAI ' !S" INTAINS B (JOB SQUARE D CIRCUIT BREAKERS.
4. D-DPL -2`4-000i/C' CONTAINS 21 ROB SQUARE D CIRCUIT BREAKERS.

R B ___ R--- ___

PREPARER/DATE YttV i~A 4Ak~

CHECKER/DATE -ZQ

0

0



TAB A - EQUIPMENT IDENTIFICATION MATRIX BINDER NO. MBNEQ-6101A-002

PAGE: 4 OF 4

EDIS NO.

HBN-O-DPL -234-0OBI;SIS

UNIT DEVICE ID NO.

O-DPL -234-OOBI/SIS

DESCRIPTION

CIRCUIT BREAKER

MODEL
----- ----LOCATION ------------

COLUMN Al ELEV RM/RAD CONTRACT EVENT CAT OPER TIME SAFETY FUNCTION J

713' A06 77Kb-B2160B L
AF
AD
RN/A
CV/A

BREAKER PANELS MUST
PROTECT ASSOCIATED NON-BE
CABLES DURING FAULT OR
OVERLOAD.

NEW.

SQUARE D

WBH-U-DPL -234-00B21Si O-DPL -734-0082I'SIS CIRCUIT BREAKER VA13 713' A19 77K6-821608 BREAKER PANELS MUST SQUARE B
PROTECT ASSOCIATED NON-E
CABLES DURING FAULT OR
OVERLOAD.

B B _ N__
,NOTES:
1. O-DPL -234-ODli/SIS CONTAINS 9 SQUARE 0 DOD CIRCUIT BREAKERS.

2. O-DPL -234-00B2/SIS CONTAINS 20*SQUARE B'BOB CIRCUIT BREAKERS.
PREPARER/DATE i -- v

CHECKER/DATE

Y

01



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

BINDER TITLE MOLDED CASE COMPUTED _HWH DATE 1/lLR -_ R

CIRCUIT BREAKERS CHECKED ____DATE V/__ 7 ______

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Molded Case Circuit BrPRkPrS

ITE Siemens Allis. Westinghouse. and Souare-D

EF3-, JA. and QOB breakers

QUALIFICATION REPORTS

(1) Title/Number/Revision Test Report/17737-02 RO

Thermal Test on Circuit Breakers

(2) Title/Number/Revision_____________

(3) Title/Number/Revision______________

RIMS

DATE

RIMS

DATE

RIMS

DATE

B71 860911 100

Oct. 29. 1985

OTHER (ANALYSIS, VENDOR DATA, ETC.)

Calculation No. WAA-8 (see TAB C) System 1000.

Calculation WBN1NAL3-029 (B45 860506 236) See TAB C,

ZA!L± O.4L+

Molded Case Circuit Breakers

ITE Siemens Allis westinghouse and Sguare-D

TVA 19537 (OE-3-86)



BINDER NO. .WBNEQ-BKRA-002PLANT WBN UNIT(S) COMMON 'SHEET 2. OF 2A7

BINDER TITLE MOLDED CASE COMPUTED ihi/ 4 DATE fl R..R _ _

CIRCUIT BREAKERS CHECKED _ ___DATE c/ti ______

B. COCUINOF REVIEW (Check only one block)

X_ Equipment Qual if ied

Equipment Satisfies All Requirements Except Qualified Life or

Justification of Replacement Schedule

Equipment Qual if ication Not Establ ished by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES Se pniesfo

verification of manufacture to UL Standard 489, and -lists of -or-ganic

materials. Install qualified breakers e uipped with overload and

fault protection (-SCR WBNEQP8633).E

COMNENTSJRECOMMENDATIONS These associated circuits -breakers-are

qualified to the requirements for an associated circuits as described

in IEEE 384-1981,_paragraph_5.5.3.

TVA



BIDRN.WBNEQ-BKRA-002 PAT WE N UNIT(S) COMMON IS HEET 3_ OF 27
BINDERE NOCASE__ _ _ L N R -_ R

BINDER TITLE MLECAECOMPUTED HL 01 DATE ____ ___ ___

CIRCUIT BREAKERS -CHECKED _____DATE ___ ______

C. QUALIFICATION CRITERIA

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

Components are Qualified to the Criteria of 1OCFR5O.49
and/or NUREG-0588 Category I (IEEE323-1974)

X Components are Qualified to the Criteria of NUREC-0588
Category 1I or the DOR Guidelines of 1E Aulletin No. 79-
01B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS Breakers were purchased on TVA Contracts

74C5-84646, 77K6-821608. and 73C02-84112 and as such are Cateizory II

components. All breakers were purchased and delivered prior to

May 23. 1980.

INDICATE OTHIER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

These breakers meet UL Standard 484 titled "Molded Case Circuit

.Breakers and Circuit Breaker Enclosures."

TVA 19537 (OE-3-86) EQF21 8.42
TVA 19537 (CIE-3-86) EQF218.42



BINDER NO.____________00 PLANT- WEN UNIT(S) COMMON SHEET 4_ OFp 27

MOLDE CASER __R

BINDER TITLE MOLDED_____CASE__ COMPUTED HIV2AL DATE #11____/91____

CIRCUIT BREAKERS CH ECKED _____DATE____ ___

D. QUAIFICATION 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 Non 1E Cable s that the molded case circuit

breakers Protect are routed in the same cable trays with 1E cables.

can occur to the 1E cables.

TVA drawing 47E235-63 indicates that these breakers can be exposed

to a temperature-greater than 130*F-for a period of 150 seconds.

Test Report 17737-01/02 RO. the fact that these breakers meet UL

Standard 489, and materials analysis give a measure of assurance that

these breakers will protect their associated circuits.

TVA 19537 (OE-3-86) IQFZI~5.42
EQFZid.42TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-BKRA-O002 PLANT WE N UNIT(S) COMMDN SHEET 5OF 27

BINDER TITLE MLECAECOMPUTED # WkI DATE ?f~SL _

CIRCUIT BREAKERS CHECKED &Itr DATE ___ ______

E. EQUIPMENT DESCRIPTION

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

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Seri al Number(s)

Plant Device

Circuit
Breaker

NA

Qualif ication
Document

Circuit

Breaker

NA

Reference
Test Report
17737-02 RO,
PAR. 6.0 P. iii

to

NA

(5) Identify *Component- -

Unique checksheet
attached:

JUSTIFICATION/COMMENTS *ITE.

lone

Simila~r items were tested-with suRporting analysis to show

eq uivalence and qualification. Breakers are-equivalent except for

breaker rating and trip element. Breakers are tested on a family

basis. The trip coil-will chany-e with rating but other elements

(including oraacmtrials) do not change.

'AI Or '3 Ir7

ZW'Z18.42

Westinghouse, and Sguare-D.

lur--a-001



WBNEQ-BKRA-002 WB N COMMON 6 27
BINDER NO. _______ PLANT______ UNIT(S) _ _____ SHEET -_ OF

BINDER TITLE MLECAECOMPUTED H¶I DATER__R

CIRCUIT BREAKERS
_____CHECK ED DATE ~L~

F. INSTALLATION INTERFACES

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

Plant
Requirement? R

Interface Identify Interface C Yes/No) Te

Mounting Bolts

External
Process
Connections

Electrical

Connections

Conduit Seals

Connect or
Seals

Orientation

Physical
Conf iguration

Other

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

eference
St Report

NA

NA

NA

NA

NA

NA

NA

NA

JUSTIFICATION/COMMENTS No interfaces were identified in the test

report which are pertinent to EQ.

TVA 19537 (OE-3-86)
EQ rZA 0 944



BINDER NO. WBNEQ-BKRA-002 PLANT WBN UNIT(S) COMMON SHEET 7 OF 2

BINDER TITLE OLECAECOMPUTED HVIt DATE ___ ______

CIRCUIT BREAKERS CHECKED /71 DATE 9/ ______

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environmient in accordance with IEEE-323 (70), paragral~h 6.3.2
(yes/no/NA)? (note below)

Yes/No/NA Reference
Test Report
17737-02,

(a) Equipment inspected for damage Yes

(b) Baseline performance Yes

measurements taken

(c) Equipment aged:

Thermal No.

Radiation No (1)

Wear Yes

(d) Vibration/seismic testing
conducted No

Ce) Design basis event CDBE)
exposure Yes

Mf Post-DBE exposure No

Cg) Final inspe ction and

disassembly Yes

(1) See Calculation WBNNAL3-029. (TAB C)

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

Sec. 2.1. Paize I-1

No

UL Standard 489,
Part 19. P E-14

No
Test Report
17737-02,
p i

No
Test Report
17737-02 IRO,
Para. 3.0. p 1-3

ie test sequence

(3), Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes-
(Reference Test Report 17737-02 -RO. Appendix III).

JUSTIFICATION/COMMENTS Radiation, vibration/seismic testing.

and post-DBE ex .posure are not test-parameters for these devices.

Thermal lifetime in entablinhed thronob anAlvRisa. Oin1~f~r~nt-nri

for design basis event was established throu~h testinsr. Breakers

TVA 19537 (OE-3-86)

are allowed to fail onen durino a neinmic~ or other event.

Thermal lifetime is established tbrou h analvsis. Oualification

are allowed to fail onen durina a seismic or other event

WrZ16.42



BINDER NO. WBE-KA02PLANT-WE UNIT(S) COMN SHEET 8OF 2

MODE CSER -R
BINDER TITLE MLECAECOMPUTED MODATE //Z- -

CIRCUIT BREAKERS CHECKED OA' DATE ___ ______

Was aging considered in the qualification program
(Yes/no/NA)? No (Reference See Calculation

WBNNAL3-029 (TAB C) )
JUSTIFICATION/COMMENTS See TAB C (Analysis)

CalculAtion No. WAA-8.

(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 See TAB C. Breakers

any event.

aging program:

Yes/No/NA Reference
Calculation

No WAA-8
Calculation

No WBN1NAL3-029

No NA

No NA

may fail open during-

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

JUSTIFICATION/COMMENTS No svnerizistic effects known for this

equipment.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yes/no/NA)? NA (Reference ___________

JUSTIFICATION/COMMENTS A mate-rials analysis of organic

materials provides a large margin for expected lifetime.

(See TAB C - Analysis) Calculation No. WAA-8.

TVA 19537 (OE-3-86)

Hi. AGING

(1)

0s

EQP218.42



BINDER NO. WBNEQ-BICRk-flO2 PLANT WRN UNIT(S) COMMON SHEET 9 OF 2OF
jj R __R

BINDER TITLE -- MOLDED CASE COMPUTED JtLL DATE ___ ______

CIRCUIT BREAKERS CHECKED k~V DATE_________

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yea/no/NA)? NA
(Reference:___________

JUSTIFICATION/COMMENTS Thermal aging was not considered in

the-qualification program. A list of materials was supplied

by-Westinghouse. Qualification is determined by materials-

Analysis by System 1000.

(c) Was the basis for thermal aging identified in the qualification.
program (yes/no/NA)? NA (Reference_________

JUSTIFICATION/COMMENTS See TAB C (Analysis) TVA Calculation

WAA-8. WAC-17-0

(d) Was the aging acceleration rate justified and the parameters of
time and temperature identified in the qualification program
(yes/no/NA)? NA (Reference See TAB C '- -Analy~rs is).ý

TVA Calculation WAA-8
Parameter Plant Maximum Normal Test Euvln

Temperature 104 0F NA 100
Time -40 Yrs. 40 Yrs.

JUSTIFICATION/COMMENTS See TAB C (Analysis)-TVA Calculation
WAA-8.

(e) .Was the Arrhenius methodology used for accelerated aging
(yes/no/NA)? Yes (Reference See TAB C - Analysis).

JUSTIFICATION/ COMMEN TS TVA Calculation WAA-8.

Mf 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 ___________

JUSTIFICATION/COMMENTS See TAB C-(Analysis)
TVA -Calculation WA.A-8.

TVA 19537 (OE-3-86) EQP21 8.42
EQP21 8.42TVA 19537 (OE-3-86)



BINDER NO. WBINEQ-BKRAO002 PLANT WBN UNIT(S) COMMON SHEET 10 OF 27

/L R -_ R
BINDER TITLE MOLDED CASE

CIRCUIT BREAKERS

COMPUTED 1WI- DATE I/d4_ _____

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__________

JUSTIFICATION/COMMENTS Regression-line not used.

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

JUSTIFICATION/COMMENTS Thermal aging was not considered in
Qualification Program: therefore, operation of the devices
was not required.

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? No (Reference_______

JUSTIFICATION/ COMMENTS
Qualification Program.

Radiation aging was not considered in
TAB C analysis (Calc WAA-8)

identifies those materials subject to degradation and their
radiation thresholds. These values are significantly_,Zreater
than that seen for the devices installed environment.

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? NA
(Reference h

JUSTIFICATION/ COMMEN TS Those imterials sqibiect t2-radiation
- degradation are identified in-TAB C (Calc WAA-8).-

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? NA
(Reference

JUSTIFICATION/COMMENTS None

TVA 19537 (OE-3-86) 
EQP218.42

0

-0
EQP218.42TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-BKRA-002 PLANT, WEN UNIT(S) COMMON SHEET 11 OF 27

BINDER TITLE MOLDED CASE COMPUTED 00Wl DATE 9I'L R ___R

CIRCUIT. BREAKERS _________-CHECKED' t DATE ___

R. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? NA (Reference No radiation aginp

perform ed.)

Plant normal ambient radiation
dose (rd) 1 .4E4

*Test exposure dose (rd) N/A

*Test exposure dose rate (rd/hr) N/A

*Test exposure source type
(e.g. , Co-60 gamma) N/A

JUSTIFICATION/COMMENTS Radiation levels are low enough

that no breaker components are affected.

(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)? NA (Ref erence _2LA_

JUSTIFICATION/COMMENTS Equipment installed in enclosures

which-are rigidly-mounted.

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? NA
(Reference - A

JUSTIFICATION/COMMENTS Equipment installed in-enclosures

which-are rigzidly-mounted.

I VM I~JD3I IUL-3-~O1 EQP21 8.42

*Radiation aging was not considered for those breakers
ident if ied in TAB A.

EQP21 8.42IVA 19537 (OE-3-86)



BINDER NO. IWBNEQ-BKRAO002 PLANT- WN UNIT(S) COMMON SHEET 12 OF 27

BINDER TITLE MOLDED CASE COMPUTED YV 1 DATE , R__R

CIRCU IT BREAKERS -CHECKED _ ___DATE___

R. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process

operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? No

(Reference See Part-19 of Ut Standard 489).

JUSTIFICATION/COMMENTS UL Standard 489 reguires testing to

meet operational stresses. These-breakers-are manufactured

to Ut, Standard-489 reguirements.--

(b) Was the basis for stress *es induced during operational aging

identified and justified in the qualification program

(yes/no/NA)? No

JUSTIFICATION/COMMENTS Part 19-of-UL Standard 489 provides

endurance testing*

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

Qualified life (Document in QMDS) 40 years.-

JUSTIFICATION/COMMENTS See TAB C - Analysis-Materials-analysis

puts the-lowest expected life at 3008-years. -Since 40 years is

only 1.3% of the expected life, this gives a reasonable assurance

that the breakers have a 40--year life.

TVA 19537 (OE-3-86) 
EQP2l8 .42
EQP218.42TVA 19537 (OE-3-86)



WBNEQ-BKRA-002 WB N UI()CM 3 2BINDER NO. _______PLANT______ NTS Ol~ SHEET 13 27

BINDER TITLE MOLDED CASE COMPUTED N~lDATE / R -_ R

CIRCUIT BREAKERS
CHECKED DATE~

H. AGING (Continued)

(9) Were replacement intervals for the equipment or its. components defined
in the qualification program (yes/no/NA)? No
(Reference See TAB G - QMDS) .

Replacement Intervals (Document in QNDS) NA

JUSTIFICATION/COMMENTS See construction specification G-84 for

Periodic breaker maintenance reauirements.

TVA 19537 IVE-3-80) - "XX&A 0.6+4



BINDER NO. WBNEQ-BKELA-002 PLANT WB N UNIT(S) COMMON SHEET 14 OF 27

BINDER TITLE MOLDED CASE COMPUTED _____DATE R___ - __R

-CIRCUIT BREAKERS CHECKED _ ___DATE____ ___

I. MATERIALS ANALYSIS

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

Material/Property! Function
Glass Reinforced Polyester

(a) Rei/aeCs n Cover
Valox, Thermoplastic/

(b) Handle
Molded Fibre!

(c) AcWaper
Molded Phenolic - Wood

(d) Fill/Trip Bar

Threshold Reference Energy Reference

- -. 81-2.07 TAB C

- - 87-1.83 TAB C

- -1.31 TAB C

- - .02-1.82 TAB C

JUSTIFICATION/COMMENTS *Electron volts.

TVA 9537(OE--86)EQP2l8.42

0

S
TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-BKR-AOO2 PLANT WBN UNIT(S) COMMON -SHEET 15 OF 27

BINDER TITLE MOLDED CASE COMPUTED ... AW~ DATE /Ij,/4R __R

CIRCU IT BREAKERS
.CHECKED 14r DATE ___ ______

J. E UIPMENT 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 Test Report 1773.7-02 HO.

Para. 1.1).

Identify Acceptance Criteria: Br eakers must protect (during elevated

temperatures)-associated non 1E cables so that associated

cables will not convey any damage to IE Cables.

(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 Test Report 17737-02 RO.

Para. 1.1).

Identify baseline and functional testing: Breakers correctly operated

during- elevated temperature testing. Breakers were manufactured to

the requirements of UL. Standard 489.

JUSTIFICATION/COMMENT1S

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference Test Report 17_737-02 R0. Para. 2.2).

JUSTIFICATION/COMMEN TS ______________________

I VM I~3I IU~3~~I I4~F2i~.42
IVA 19531 (uE-3-86) EQP218.42



BINDER NO.WBNEQ-BKRAOO02 PLANT__WEN UNIT(S) COMMON SHEET 16 OF 27

BINDER TITLE MLECAECOMPUTED " Wf DATE L _

CIRCUIT BREAKERS -CHECKED _______ DATE 911______

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 Test Report 17737-02.

Para. 2.2).

JUSTIFICATION/COMMENTS The breaker loads during testing are tVnical

of loads carried during normal operation.

(5) Identify electrical characteristics necessary
performance specificatio ns can be satisfied.

(a) Parameter Specific Accident Conditions

Voltage 480 Volts AC

Load 10, 30. 50. and 70 amperes

Frequency 60 Hz

Accuracy 300% -5% of rated current
(trip current)

Other(s)

Trip times - See 17737-01. Para. 2.2. D 2.

to ensure the equipment

Reference
Test Procedure 17737-01,
Para. 3.2. P 3.
Test Procedure 17737-01,
Para. 3.2. p 4.
Test Procedure 17737-01,
Para. 3.2. p 3.
Test Procedure 17737-01,
Para. 3.2. p 4,

JUSTIFICATION/COMMENTS

TVA 19537 (OE-3-86) 
EQP2l ~.42

0

EQP21 8.42TVA 19537 (OE-3-86)



WBNEQ-BKRA-002 WB NCOMN1. 2BINDER NO. _______PLANT______ UNIT(S) COMMON 17F2

BINDER TITLE MOLDED CASE COMPUTED WN DATE /i/',R __R

CIRCUIT BREAKERS IJ/f,/ 17
CHECKED jWKALss, DATE LP

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

(5)(a) Parameter

Vol tage

Load

Frequency

Accuracy

Other(s)

Demonstrated Conditions

480 Volts AC

10, 30. 50. and 70 amperes

Reference
Test Report 17737-02
RO. Para. 2.2
.Test Report 17737-02
RO. Para. 2.2.2
Test Report 17737-0.2

60 Hz R Pr.2.2

+
300% -5% of rated current ~st Rw~rj j7Z37 -02

(Trip Current)

Trip times - See 17737-02, Para. 1.1

JUSTIFICATION/COMMENTS All breakers tripped within acceptable time

limits. See Test Report 17737-02 RD. Para. 3.0.

300% 15% of rated current

I VA 19537 (OE-3-86) rA(rt..L 0..+z



BINDER NO. WBNEQ-BKRA-002 PLANT WEN UNIT(S) COMMON -SHEET 1__8 OF 27

1)17_ 
R _R

BINDER TITLE MOLDED CASECOPTDJWLAE /7k

-CIRCUIT BREAKERS CHECKED __ t_____ DATE_______

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature ("0F) 104

(b) Pressure (psig) ATM-

(c) Humidity M(80

(d) Radiation (rd) 1.4E4 1

(3) Process Interfaces: None

47E235-56 El. 47E235-62 Ri

(2) Abnormal Max

(a) Temperature ( 0 F)

(b) Pressure (psig)

(c) Humidity (M

(W Radiation (rd)

(4) State anticipated occurrence frequency and duration of abnormal

conditions: 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 197 Accident type HELB* (ERR)

(b) Pressure (psig) ATM- Accident type RELB

(c) Humidity ()100 Accident type RELB

Wa Radiation (rd) 3.7E4 I Accident type HELB

(e) Spray Type. None Accident type NA

*HELB means high energy line break.

1TVA Calculation WBNNAL3-029.

TVA 19537 (OE-3-86) 
EQP21 8.42

110

ATM-

90

NA

47E235-56 Rl 47E235-62 RI

EQP21 8.42TVA 19537 (OE-3-86)



BINDER NO. 'WBNEQ-BKR-A-002 PLANT 'WBN UNIT(S) COMMON SHEET 19 OF 27
/j R __ R

BINDER TITLE MOLDED CASE COMPUTED Wit DATE ,kt___

CIRCUIT BREAKERS -CHECKED ____DATE_________

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

See TVA Environmental Drawings 47E235-62 RI and 47E235-56 R1 for

duration, peak, and profile.

(6) Is the equipmxent 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 47E235-62 RI,

HELB (steam). See TAB C - Analysis).

(7) Subject to submergence (yes/no/NA)? No
(Ref erence See 47E235-62 R1I. 47E235-56 RQ).

Identify initiation time and duration of submergence: NA

(8) Special environmental calculations (temp., rade, etc.)

.11pe RIMS No.

WBNNAL3-02 9 B45 860506 236

TVA 19537 (OE-3-86) EQP2l8.42
EQP218.42TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-BKRA-w002 PLANT WBN UNIT(S) COMMON -SHEET 20Z OF-2
III-R __R

BINDER TITLE MOLDED CASE COMPUTED YW DATE____ ___

CIRCUIT BREAKERS -CHECKED _ ___DATE 7& ____(__

L. SUMR COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum para .meters:

Parameter -Siecified Demonstrated Reference

Operating Time 100 days- 14 days WAC-170
See 17737-1.
Sect 2.2 Sect III.

Temperature (OF) 197-F! 153Y 197'F'+. 153 Fl 1.1 Sect. III

Pressure (psig) ATM -)NA NA

Relative Humidity M% 100 100 See TAB-C

*Chemical Spray NA NA NA

**Radiation (rd) 3.7E4 NA NA

Submergence NA NA NA

*Includes spray concentration, flo'wrate, density, duration, and pH.

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

1 CALC. WAC-170 (TAB C)

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

Test Profile
Parameter Envelopes Specified

(Yes/No/NA) Reference
Tab C.

Temperature Yes WAC-1 70

Pressure NA. NA

Relative Humidity Yes See TAB C

Chemical Spray NA NA

Submergence NA NA

JUSTIFICATION/COMIMENTS 'Pressure, chemical spray, radiation, and

submerizence-are not areas f or which these breakers must be gualified.

TVA 19537 (OE-3-86)
EQP21 8.42



BINDER NO.. WBNEQ-BKRA .-002 PLANT 1WBN UNIT(S) COMMON SHEET 21 OF 27
y~ R __R

BINDER TITLE MOLDED CASE COMPUTED IOWi DATE 1i'~ ______

CIRCUIT BREAKERS -CHECKED _ ___DATE 9/'Y __ __

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 Ye/oN

Temperature: +15 degrees F NA Yes*

Pressure: +10% but no more than 10 psig NA NA

Radiation: +10% of accident dose NA NA

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

Voltage: +10% of rated value NA NA

Frequency: ±5% of rated value NA NA

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

Vibration: +10% added to acceleration NA NA

JUSTIFICATION/COMMENTS: *.g9*F is less than the suggested-margin

Pressure, radiation, voltage, frequency. and vibration are not

test variables. See TAB C for equivalency calculation. Per

IEEE 323 (1974) margzin is not-required f or Category II

qualification.

EQP218.42TVA 19537 (OE-3-86)



BINDER NO.WBNEQ-BKRO02 PLANT HEN UNIT(S) COMMON SHEET 22 OF 27

BINDER TITLE MOLDED CASE COMPUTED J1LLDATE /~R_
CIRCUIT BREAKERS CHECKED _ ___DATE 22tY

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference These breakers protect associated cables. and

prevent associated cables from damaziniz IE cables.

JUSTIFICATION/COMMENTS The associated cables and IE cables share

a conmmon cable tray. See QIR EEB86027.

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? Yes
(Reference See Test Report 17737-01/02 RO. Para. 3.0).

JUSTIFICATION/COMMENTS Breakers operated under elevated

temperatures.

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? ýYes
(Reference See Test.Report 17737-01/02 11O. Para. 3).

JUSTIFICATION/ COMMENTS _____________________

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

JUSTIFICATION/COMMENTS See TAB C for accident equivalency

calculation.

TVA 19537 (OE-3-86) 
EQP2l 8.42
EQP21 81.42TVA 19537 (OE-3-86)



BINDER NO. WBEQ-BKRA_002 PLANT________ UNIT(S) COMMON SET23 OF 27

BINDER TITLE MODDAECOMPUTED IIWi DATER__R
CIRCUIT BREAKERS

CHECKED ~i~' DATE ___ ______

M. OPERABILITY TEST RESULTS (Continued)

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)?. Ye.
(Reference See Test RepoQrt 17737-01/02 RD. Appendix1)

JUSTIFICATION/COMMENTS Anomalies were reviewed and approved.

-N~ 0.1+IVA 19537 (0E-3-86)



WBNEQ-BKRA-002 WBN COMMON 24 27
BINDER NO.______ PLANT______ UNIT(S) -_____ SHEET -_ OF ___

BINDE R TITLE MOLDED CASE COMPUTED HRDATE~ gh/9 R -_ R

CIRCUIT BREAKERS CHECKED ______ DATE iiZJ

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________________________

These breakers were tested to elevated temperatures to assure that-they

will operate and not cause damage to associated IE cables. For

maintenance and surveillance see Section G.

TVA 19537 (CIE-3-86)
" T 22 IM

9-%( IG 0



BINDER NO. WBNEQ-BKRA-002 PLANT W N. UNIT(S) COMMN -SHEET 25 OF 27

BINDER TITLE MOLDED CASE COMPUTED J 1L DATE fl/lp/gý~ R -_ R

CIRCUIT BREAKERS -CHECKED 0___.) DATE______

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate
(Have all assumptions, mathematical models, and
all extrapolations of teat 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
identif ied?

(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 establ ished?

(6) Aging degradation evaluated adequately?

Ca ) Mechanical and/or cycle aging addressed?

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

Cc-.Absence of preagin~g in test/analysis justified?

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

I VA 19537 (OE-3-86

Yes

NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

NA

Yes

EQP21 8.42



BIDE N.WBNEQ-BKRA-002 WBN COMMON SHEE 27_OF__
BINDER___NO. PLANT______ UNIT(S) SHEET____ -__ OF _

BINDER TITLE MOLDED CASE COMPUTED DI DA TE / R -_ R

CIRCUIT BREAKERS CHECKED ____DATE2z4-

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

satisf ied?,

(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

NA,

Yes

Yes

NA

Yes

NA

NA

NA

NA

NA

NA

NA

Yes

r.1,11 I fl&Z

TVA 19537 (CIE-3-86)
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BINDER NO. WBNEQ-BKRAO002 PLANT WBN UNIT(S) COMM4ON SHEET 27 OF 2__7

R __R

BINDER TITLE MOLDED CASE COMPUTED ILV* DATE II~____ ___

CIRCUIT BREAKERS -CHECKED DATE4 /4

0. SUMMARY OF REVIEW (Continued)
Yes/No/N

(15) Criteria regarding functional testing satisfied? Yes

(a) Does the test plan/report specify an acceptance Yes
criteria for equipmnent perf ormed?

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

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

(16) Criteria regarding instrumient accuracy satisfied? Yes

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

(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) Maintenan ce and surveillance requirements adequately Yes

identified?

P. DISCUSSION

They were tested at elevated temperatures to ensure that their associated

cables would have no adverse effect on IE cables during a design basis

event. -See-Test Report 1773,7-02. These are-associated circuits ard are

not-subiected to a full qualification program.

Associated circuits are circuits which do not mitigate any accident or

perform any-safety related function. Associated circuits share space

with safety related circuits. The only requirement of-associated

Tiruit 1953 that-86 thyQotderdeuprb E 42c
~ircuits is that they not deurade nearby LE ciruc~itn

EQP218.42TVA 19537 (OE-3-86)



BIDE N.WBIIE-DMT-OO1PLN WIN UNIT(S) 1SHEET __OF__

BINDER TITLE BARTO 76 COMPUTED DATE R__

LOT 7 AND 4 CH~ECKED DATE~~{ 4

TAB A - Identificationl of Equipment

Comnprisinlg the Equipment Type

PAGFk-L-

TVA 19537 (OE-3-86) 
EQP085 .41



TAB A - EQUIPMENT IDENTIFICATION MATRIX BINDER NO. WBNEGX MTR-00I
MANUFACTURER: BARTON
PAGE: I OF 7

E91S NO.

WON-I-FT -001-0003A -D

NON-i-FT -001-0003B -O

WNONI-FT -001-0010B -E

WNONI1FT -001-0021A -0

WON-I-FT -001-0021B -E

WON-I-FT -001-0028A -D

UNIT DEVICE ID NO.

I-FT -001-0003A

I-FT -001-0003B

1-FT -001-00100

I-FT -001-00100B

I-FT -001-0021A

I-FT -001-00218

I-FT -001-0020W

DESCRIPTION

-D SGI MAIN4 STEAM 000
FLOW CHAN I

-E 561 MAIN STEAM 000
FLOW CHAN 2

-D S62 MAIN STEAM 000
FLOW CHAN I

-E S62 MAIN STEAM 000
FLOW CRAM 2

-D 56 3 MAIN STEAM 000
FLOW CHAN I

-E SD 3 MAIN STEAM WOO
FLOW CHAM 2

-0 SD 4 MAIN STEAM 000
FLOW CHON I

MODEL

704 LOT 7

764 LOF 7

764 LOT 7

764 LOT 7

----- ----LOCATION ------------
COLUMN Al ELEV RK/ROD CONTRACT EVENT CAT OPER TIME SAFETY FUNCTION

* 71C62-54114-1 MS/C A 5MIN INITIATE SI & KS ISOLATION
FW/C A SKIN ON HIGH STM FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

* 71C62-54114-1 MS/C A SKIN INITIATE SI &MS ISOLATION
FN/C A 5KIN ON 0160 SOM FLOW, INITIATE

REAC TRIF ON LOW FW FLOW

I 71C62-54114-1 MS/C A 5MIN INITIATE Si& MS ISOLATION
FW/C A SKIN ON HIGH 51K FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

* 71C62-54114-1 MS/C A 5MIN INITIATE SI & MS ISOLATION
FN/C A SKIN ON HIGH STM FLOW, INITIATE

REAL TRIP ON LOW FW FLOW

71C62-54114-1 MS/C A SKIN INITIATE SI & MS ISOLATION
FW/C A SKMIN ON HIGH SIM FLOW, INITIATE

REAC TRIP ON LOW FW FLOW

* 71C62-54114-1 MS/C A SKIN INITIATE SI MS ISOLATION
FW/C A SKIN ON RIGH SIM FLOW, INITIATE

REAL TRIP ON LOW FW FLOW

* 71C62-54114-1 MS/C A 5MIN INITIATE SI & MS ISOLATION
EN/C A SMIN ON H1GH STK FLOW, INITIATE

REAL TRIP ON LOW FW FLOW

764 LOT 7

764 LOT 7

764 LOT 7

f ECN 5174 15 RELOCATING THESE TRANSMITTERS, SEE OPEN ITEM SHEET I. 0 .. .. 0 . ..

PREPARER/DATE

CHECKER/DATE lt 4 /-z L

4



TAB A - EQUIPMENT IDENTIFICATION MATRIX

----- ----LOCAT TION---- ----
COLUMN AZ ELEV RNiRAD CONTRACT EVENT CAT lIFER TIME

BiD-FCE NO. WBNEO UMTR-&(Vi
MANUFACTURER: BAR.TON
PAEE: 2 OF 7

SAFETY FUNCTION

WON-1-FT -001-0028B -E I-FT -001-002BB

WON-I-LI -00:-0038

WDM I-LI -0,
3
-00

3
9

WDM-I-Li -003-0042

-E I-LI -003-0038

-F I-LI -003-0039

-6 I-LT -003-0042

WDN-I-LT -003-0043 -F I-LT -003-0043

WBN-I-LI -003-0051 -D I-LT -003-0051

-E SG 4 MAIN STEAM HOD
FLOW CHAN I

-E SIN GEN I LEVEL

-F STM DEN I LEVEL

-6 SIN GEN I LEVEL

-F SIM OEN I LEVEL

-D SIN GEN 2 LEVEL

7
6
4 LOT 7 71C62-54114-1 MS/C A 5MNI INITIATE SI MS ISOLATION

FW/C A SKIN ON H100 gTNM FLOW, INITIATE
REAC TRIP ON LOW OW FLOW

764 LOT 7

764 LOT 7

764 LOT 7

7IC62-54114-1 L A
MS/C A
OW/C 0
R.H/C A
CO/C A

71C62-54114-1 L 0
MS/C A
OWiE A
RN/C A
CO/C A

71C62-54114-1 L A
OW/C A
MS/C A
00/C A
CO/C A

7IC62-54114-1 L 0
OWC A
MS/C A
R0/C A
CO/C A

7IC62-54114-1 L A
ms/C A
OW/C A
00/C A
CO/C A

764 LOT 7

764 LOT 7

MEASURES SG WATER LEVEL, FAN

MEASURES SO WATER LEVEL, FAN

TRIOS REACTOR WHEN SS
WATER LEVEL IS LOW, FAN

MEASURES SO WATER LEVEL, FAN

MEASURES SO WATER LEVEL, PAN

D EN 5974 15 RELOCATING THESE TRANSMITTERS, SEE OPEN ITEM SWEET 1. R --- R -- --

FREPARER/DATE k'* -- ---- ...

CHECKER/DATE L b

EGIS NO. UNIT DEVICE ID NO. DESCRIPOTION MODEL



0

TAB A - EDUIPHENT IDENTIFICATION MATRIX

EGIS NO. UNIT DEVICE ID NO. DESCRIPTION

NON-I-LI -003-0052 -F I-LT -003-0052 -F SIN SEN 2 LEVEL

WNONI-LT -003-0055 -6 I-LI -003-0055 -6 SIN GEN 2 LEVEL

RDN-I-LT -003-0056 -6 I-LI -003-0056 -6 SIM GEN 2 LEVEL

RON-I-LI -003-0073 -B I-LT -003-0013 -D STM GEN 3 LEVEL

RDN-I-LT -003-0094 -F I-LT -003-0094 -F SIM GEN 3 LEVEL

BINDER NO. WBNEQ-XMTR-00I
MANUFACTURER: BARTON
PAGE: 3 OF 7

----- ----LOCATION ------------
MODEL COLUMN AZ ELEV AM/DAD CONTRACT EVENT CAT OPER TIME

764 LOT 7

764 LOT 7

764 LOT 7

764 LOT 7

764 LOT 7

71C62-54114-1 L A
FR/C A
MS/C A
CV/C A
RN/C A

* 71C62-54114-1 L A
MS/C A
FR/C A
RH/C A
CR/C A

71C67-54114-1 L A
FR/C A
MS/C A
RH/C A
CR/C A

* 71C62-54114-1 L A
MS/C A
FR/C A
RH/C A
CR/C A

71C62-54114-1 L A
MS/C A
FR/C A
RH/C A
CR/C A

SAFETY FUNCTION

MEASURES SG WATER LEVEL, PAM

MEASURES SG RATER LEVEL, PAM

MEASURES SG RATER LEVEL, PAM

MEASURES SD WATER LEVEL, PAM

MEASURES SG RATER LEVEL, PAM

* ECN 5174 IS RELOCATING THESE TRANSMITTERS, SEE OPEN ITEM SHEET I. R .. . . R .. ..

PREPARER/BATE

CHECKER/DATE 1 1-4- 12--



TAB A - EQUIPMENT IDENTIFICATION KAIR11 BINDER NO. MBNE9-XMTR-OUI
MANUFACTURER: BARTON
PAGE: 4 OF 7

EQTS NO. UNIT DEVICE ID NO. DESCRIPT ION

WON I-LT -H03-0097 -6 I-LT -003-0097 -6 STM GEN 3 LEVEL

ADO-I LT -003-0096 -G I-LI -003-0098 -G SIM GEN 3 LEVEL

MON-I-Li -003-0106 -E I-LT -003-0106 -E STM GEN 4 LEVEL

----- ----LOCATION ------------
MODEL COLUMN AT ELEV RMiRAO CONTRACT EVENT CAT OPER TIME

70fO 71C62-,41t4-1 L A
MS/C A
FW/C A
CT/c A
RN/C A

f 7IC62-54114-1 L A
FM/C A
MS/C A
R0/C A
CO/C A

764 LOT 7

764 LOT 7 71C62-54114-1 L A
MS/C A
FN/C A
R0/C A
CA/C A

SAFETY FUNCTION

--EASURES-S ----ATER -L ---E---P-M

MEASURES S6 WATER LEVEL, PAM

MEASURES SG WATER LEVEL, PAM

WbN-I-Li -003-0107 -F I-LT -003-0107 -F SIM GEN 4 'LEVEL

iS.N-I-L7 -Ov3-01 10 -6 1-L 1 Ov-00 11 -6 SIR SEA 4 LEVEL

764 LOT 7 7IC62-54114-1 L A
MO/C A
FM/C A
00/iC A
CO/C A

71C62-54114-1 L A
MO/C A
FA/C A
R0/C A
EO/C A

764 LOT 7

MEASURES 56 WATER LEVEL, PAM

MEASURES SG WATER LEVEL, PAM

fECN 5374 15 RELOCATING THESE TRANSMITTERSR, SEE OP-EN ITEM SHEET 1.

PREPARER/DATE 6v ------- ---- ---

CHECKER/DATE j ý") Al 9,2 346

764 LOT 7



(

TAB A - EQUIPMENT IDENTIFICATION MATRIX

COis NO. UNIT DEVICE ID NO.

NON-I-LI -003-0111-F I-LO -003-0111

DESCRIPTION

-F SIM GEN 4 LEVEL

MODEL
----- ----LOC ATION ---- -- --

COLUMN A, ELEV RM/RAD

BINDER NO. WBNEG-XM7R-001
MANUFACTURER: BARTON
PAGE! S OF 7

CONTRACT EVENT CAT UPER RIME

764 LOT 4 71162-54114-1 L
FW/C
msjc
RN, C
CV/C

SAFETY FUNCTION

KEASURES SG WATER LEVEL, PAM

WNONI-POP -030-0042 -6 I-POT -030-004' -6

NON-I-POT -030-0043 -F I-POT -030-0043 -4

NON-I-POT -030-0044 -E I-POT -030-0044

CNTMT PRESS 01FF
UMTR

CNlM? PRESS 01FF
XMTR

-E CNTHT PRESS 01FF
XMTR

764 LOT 7

764 LOT 7

301 720' 7' ANN 71C62-54114-1I

MS/C
FN/C
RU/C
EviC

296 729' 1' ANN 71C62-54114-1I

MS/C
FN/C
RU/C
CR/C

285 746' 1' ANN 71C62-54114-1764 LOT 7

PROVIDES A SIGNAL FUR
PHAUSE B ISOLATION, PAM

PROVIDES A S16NAL FOR
PHARSE B ISOLATION, PAM

PROVIDES A SIGNAL FOR
PHASE 0 ISOLATION, PAM

WON-I-POT -030-RU00 -O [-POT -030-0045 -D CNTMT PRESS 01FF
XMTR

764 LOT 7 307 720' 7' ANN 71C62-54114-1 PROVIDES A SIGNAL FOR
PROSE B ISOLATION, PAM

R~ -- - - 0- - - R
f ECN 5974 15 RELOCATING TRIS TRANSMITTER, SEE OPEN ITEM SHEET I.

PREPARER/DATE j
CHECKER/BATE ....

S 0,



TAD A - EQUIPMENT IDENTIFICATION MATRIX IDRN. WNOOT-0
MANUFACTURER: BARTON
PAGE: 6 OF 7

EDIS No. UNIT DEVICE ID NO.

WON-I-LI -063-01800

SON-I-LT -063-01B1

WON-I-LT -063-0102

WRN-I-LT -063-0102

-D I-LI -063-0160

-E I-LI -063-OIBI

-F I-LI -063-0102

-G I-LT -063-0183

'iBN 14 LI u6-032u -F I-LI -068-0320

DESCRIPTION

OD CNINT LEVEL KIN
LEVEL RHR RECIR

-E ENIRT LEVEL KIN
LEVEL RHO RECIR

-F CNITI LEVEL KIN
LEVEL 060 RECIR

-6 CNIME LEVEL KIN
LEVEL RHO RECIR

-F RCS POOR LEVEL

MODEL

764 LOT 7

764 LOT 7

764 LOT 7

764 LOT 7

---- -----LOCATION ------------
COLUMN AZ ELEVR0K/RAD CONTRACT EVENT

3
169 120' f' FAN 2 7IC62-54114-1I

$ha~ ~vr~ RH/C

359 120' 'V FAN I 71C62-54114-1I

277 720' V ACC 4 71C62-54114-1
7-

072 720' 2' 110 71C62-54114-i L
MS/C
FWiC
RH/C
CT/C

120 730'10' 110 71C62-54114-1I764 LOT 7

CAT OPER TINE SAFETY FUNCTION

DETECT HIGH SUMP WATER LVL
INITIATE SWITCHOVER ON LOW
RWST , PAM

DETECT HIDH SUMF WATER LVL
INITIATE SWITCHOVER ON LOW
ANSI, PAMl

DETECT HIGH SURF WATER LYL
INITIATE SWITCHOVER ON LOW
ANSI

DETECT NIGH SURF WATER LVL
INITIATE SWITCREVER ON LOW
RWST

ISOLATE RCS LETDOWN, CENT
REP SEAL WATER INJECTION,
PAM AND REACITOR TRIP

R V... A . ..

q FOEPATERIOATE ---~ t U -

CHECKER/DATE - J5p.t I %

'a

a



TAB A - EQUIPMENT IDENTIFICATION MATRIX

HOIS No. UNIT DEVICE ID NO. DESCRIPTION MODEL

MEN-I LI -068-0135 -E I LV -060 0335 -E RCS PROR LEVEL

ýbN-I-Ll -068-0339 -D I-LT -060-0339 -D RCS PRIR LEVEL

--------LOCATION ------------
COLUMN Al ELEV RiIIRAD CONTRACT EVENT EAT OPER TIME

764 LOT 7 085 732' 4" IIR 71C62-54114-1

764 LOT 7 103 732' B" IIR 71C62-54114-1

BINDER NO. WENEQ-XMTR-001
MANUFACTURER: BARTON
PAGE: 7 OF 7

SAFETY FUNCTION

ISOLATE RCS LETDOWN, COAT
REP SEAL WATER INJECTION,
PAM AND REACTOR TRIP

ISOLATE RCS LETDOWN, CUNT
RCP SEAL WATER INJECTION,
PAM AND REACTOR TRIP

R N V

PREPARER/DATE 91 / ý'

CHECKEET/ATE 9, - 3 h-W-G

.......

K.



WBNEQ-D4TR-OO1 WBN 1 1 1
BINDER NO. _______PLANT______ UNIT(S) _______SHEET __OF __

BARTON 764 ALIDR R_ __

BINDER TITLE ___________COMPUTED J1IM/ DATE 5 -ý _______

LOT 7 AND CHCE4~A E {

TAB B - CHECKLIST FOR EVALUATION OF

ENV IRONMENTAL QUALIFICATION

INCLUDING SUMMARY AND CONCLUSION

PAGE W-1

TVA 19537 JOE-3-86) EQP085.41



BINDER NO. WBNEQ-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 1 OF 24
R -R

BINDER TITLE BARTON 764 COMPUTED .L DATE

LOT 7 AND 4 CHECKED _ ___DATE_______

A. DOCUMENTATION

Equipment Description

Vendor/Manuf acturer

Equipment Model No.(s)

Refer to Tab A

West inp-house/ Barton

764 Lot 7

764 Lot 4
QUALIFICATION REPORTS

(1) Title/Number/Revision WCAP-8687. Supp.

2-EQTR-EO3A. Revision 2*

(2) Title/Number/Revision WCAP-8587. Supp.

l-EQDP-ESE-3A. Revision 4

(3) Title/Number/Revision WCAP-8587

Rev. 6

- Methodoloev

RIMS

DATE

RIMS

DATE

RIMS

DATE

R2-NEB 840807 362

3 /83

R4-NEB 840807 361

11/83
NEB 840724 354
NEB 840724 353

31/83

OTHER (ANALYSIS, VENDOR DATA) ETC.) _______________

(4) QRII 67142

(5) ORN 68859

(6) QRII 68872

(7) ORN 68188

(8) ORN 68284

(9) QRN 68873

*All references in Tab B are to this test report unless otherwise

noted.

TVA 19537 (OE-3-86) 
EQPO85 .41

TVA 19537 (OE-3-86) EQ PO 85 .41



BINDER NO. WBNEQ-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 1A OF 24

BINDER TITLE BARTON 764 COMPUTED DATE/1 R__R

LOT 7 AND 4 CHECKED ____DATE

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

(10) QRIN 67149

(11) QRN 74904

(12) QRN 67151

(13) QRN 67150

(14) QRN 68857

(15) QRN 56177

(16) Auditable Link Document (B45 860521 351)

(17) Calculation EQP-02 (B71 860402 200)

(18) WBNNAL3-004 (B45 860205 235) -

(19) GENNAL3-O01 (B45 851117 235)

(20) TI-RPS-48 (B45 851105 235)

(21) Cat, and Oper Time-- System 1 (B45 860722 219)

(22) Cat. and Oper Time --System 3 (B45 860411 219)

(23) Cat. and Oper Time --System 30 (B45 860320 224)

(24) Cat, and Oper Time - System 63 (B45 860314 219)

(25) Cat. and Over Time - System 68 (B45 860722 218)

(26) WBPE0038603018 (B43 860625 901)**

(27) WBPE0038603020 (B43 860402 904)**

(28) WBPE0638603024 (B43 860502 901)**

(29) Setpoint Methodology (B45 851211 600)**

(30) PAM Functional Requirement (B45 860127 351)**

(31) WAC-17

**See open item 4.

TVA 19537 (OE 3 86) 
EQPO85 .41
EQP085 .41TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 1B OF 24
R __R___

BINDER TITLE BARTON 764 COMPUTED NY DATE ___ ______

LOT 7 AND 4 CHECKED _____DATE____ ___

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

(32) WAC-15

(33) WAC-16

(34) WAC-21

(35) WBPE0308603017 (B43 860326 934)**

(36) WAC-23

(37) WAC-28

(38) WAC-26

(39) WAC-29

(40) WAC-27

(41) WAC-95

(42) WAC-72

(43) Spec Sheets 01410 - (NEB 840302 352 and NEB 840302 353)

(44) Spec. 955270 - (B45 850423 359)

(45) Spec. 953328 - (B45 850508 351)

(46) TVA-85-176 - (B70 850925 006)

(47) WAT-D-6354 (NEB 850201 609)

(48) WAT-EQ-001 (B71 860225 001)

(49) WAT-EQ-010 (B71 860516 003)

(50) Manual No. 82F2 (B45 850426 351)

(51) DwR. 8765D45, R7***

(52) WCAP-8687. SuPD. 2-EO3A Addendum 1 (B45 851105 356)

**See open item sheet 4
***See open item sheet 3

TVA 19537 (QE 3-86) EQPO85 .41
EQP085.41TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 2 OF 24

Al R __R

BINDER TITLE BARTON 764 COMPUTED DATE V-1__ ___

LOT 7 AND 4 CHECKED DATE-' -Z ___ ___

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 _____________

1. Relocate Transmitter (SCR WBNEEB6172 Rl)

2. SCR WBNEEB8575 R1

3. Drawing 8765D45

4. Demonstrated and Required Accuracy

5. NCR 6224

COMMENTS /RECOMMENDATION S_______________________

TVA 19537 (OE-3-86) 
EQPO85 .41

TVA 19537 (OE-3-86) EQP085 .41



BINDER NO. WBNQXTR_001 PLANT________ UNITIS) -_____1 _ SHEET 3_ OF 24_

BARTON 764 R __R

BINDER TITLE ____ ______COMPUTED dIAW DATE h2 ______

LOT 7 AND 4
- - - CHECKED DATE ___

C. QUALIFICATION CRITERIA

TVA 19537 IOE-3-86) PG~I.f~D9 ~

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 1OCFR5O.49
and/or NUREC-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of IE Bulletin No. 79-
011 (1.EEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/ COMMENTS _____________________

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IjEE 323-1974

IEEE 344-1975
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WBNEQ-XKTR-001 WIN 1 4 24
BINDER NO. ______ PLANT______ UNIT(S) _______SHEET -_ OF ___

BARTON 764 R -_ R __

BINDER TITLE -____ ______COMPUITED (1 DATE ___ ______

LOT 7 AND 4 -b
_ _ _ - CHECKED DATE_

D. QUALIFICATION METHODQLOGY (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

JUST IFICATION/ COMMENTS ______________________



BINDER NO.~ !BNQD(KTR- 1 PLANT UBN UNIT(S) 1 SHEET 5 OF 24

BINDER TITLE BARTON 764 COMPUTED I DATE ~ R__R__

LOT 7 AND 4 ___ ___ CHECKED DATE_

E. EQVIPMMN DESCRIPTION

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

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

Plant Deic

Stee

TALb C

Qualification
Document

Transmitter

Barton

76

(5) Identify Component- NA
Unique checksheet
attached:______________________

JUSTIFICATION/COMHENTS Section 2. ggane 2of the test report (Tab D)

idetifesthe tested units and to what baseline configuration they-

vere built. Table 9. page 33 of the test re2ort identifies that-the

Auditable Liak Document formally ~omvares the 01821 12ecific uRICh-

ased units and their baseline confizuratign to the qualification

test units. The AUditable Link--Documet is contained in Tab-C.-

Sec~tion A (Trace2ability) along Mith Table 1. which shows the link

.from the epUinment in the field to the test reggrt. Other BUDRort=-

TVA 19537nt are386 EQPO8 .41dd gLi sgjg

Reference,

See

Table 12

TVA 19537 (OE-3-86) EQP085.41



BINDER NO. WBNEQ-XMTR-001 PLANT WBN UNIT(S) 1 SHEET 6 OF2 4

BINDER TITLE BARTON 764 COMPUTED SVLL__ DATE 9/}~ R -__R _

LOT 7 AND 4 CHECKED ______ DATE 2-7326 ______

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)

Interface

Mounting Bolts

External
Process
Connect ions

Electrical
Connections

Conduit Seals

Connector
Seals

Orientation

Physical
Configuration

Other

Identify Interfac~e

4-5/16"Bolt/225-245 IN/LB

1/211 NPT/Female-

Per DwK. 8765D45 -R7***

Per Dwg. 8765D45 R7***

Per DwR. 8765D45 R7***

Horizontal

Per DwR. 8765-D45 R7***

See Comments*--

Plant
Req uirement?

(Yes/No)-

Yes-

Yes

Yes

NA

NA

Yes

Yes

Reference
Test-Report

Dwg 8765D45
Tab I
4.2 .3 , P7

Spec. 953328
Sec. 4.3.3,
Tab E. Sec C

Tab I

Note 2 of Dvg
Tab I - See
Comments"*

See
Comments**

Instrument Man.,

P. 3-

Tab I

JUSTIFICATION/COMMENTS *Raychem-splices are
being qualified in binder

y.,il-h a manufacturer
J TV CIVT fl...flf **I '2a~i~rrnn -rauSM.LLLers ar sug1;--------nuactre

seal (nottin~ compoun4Ly~&.k

A~,',-~h~e4 ~n the test reDort.

was tested and-exposed to total HELB environ-

This information-is contained in

Westinghouse letter WAT-EQ-0lQ (WAT-D-69-85) (B71 860516 003) which is in

Tab E. Section H. ***See open item--sheet 3.

TVJA

seal (DOtting comgound) 
which

I -

ru ru 85 -. 4T



BINDER NO. WBNEQXKTOl0 PLANT WIN UNIT(S) 1 SHEET 7 OF 24

BINDER TITLE IARTQI 76 COMPUTED MA' DATE S125R1816__

LOT 7 AND 4 CHECKED DT ______

(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
Imeasurements taken

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

(e) Design basis event (DBE)
exposure

(f) Post-DIE exposure

(g) Final inspection and
disassembly

XULE/f2ZA-

3. 1iaL2&3

3.1.2&

Yeg

(2) Was the same piece of equipment used throughout the test sequence

described in item (1) above (yes/no/WA)? It&!

(3) Have the test equipment, test equipment accuracies and calibration data

been appropriately documented (yes/no/NA)?

(Reference TAble 2. 2., 4. and psacs 23. 4 5 n,6)

JUST IFICATION/ CONMENS *O.=rjpgs and fill oil were reglaced: asee

**Calibration data sand tgest-agginent Ac.uace javaiabl fox audit

at Liestinahouse.

PAGE~
TVA 1 9537 (OE-3-86)
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BINDER NO., PLANT ____ UNIT(S) 1SHEET __OF__

BINDER TITLE B T 74__COMPUTED J1 -e DATE i//~R__R __

LOT 7 AND 4CHECKED DATE____ ___

H. AGING

(1) Was aging considered in the qualification progra
(Yes/no/NA)? lU (Reference 3..1 P. ).

JUSTIFICATION /COMMENTS _________ ___________

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

Agig ffect Yes/No/NA Reference.

Thermal aging Ye ....

Radiation exposure ...Il..._. 3~.1.&3,L.1

Vibration (non-seismic) aging Yes5.52t

Operational (electrical/mechanical/process) Yes 51 -
stress aging

JUSTIFICATION/COMMENTS *See WCAP-6517. Appendix B. It=m 17 P.3-7 in

Tab 3. Section D for further justificaition.

(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)? XU (Reference SeCoet

JUSTIFICATION/COMMENTS Thio is addressed in Ak~gendiz B of

WCAE-8587 (f2lP.3-8). Tab E. Section D2

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program

(yes/uo/NA)? _YM (Reference 3..1 i ).3

JUSTIFICATION/COMMEN'TS __________________

PAGE~
TVA 19537 IOE-3-86) 4



WBNQ-MM-l BN9 24
BIDRNO._WNQZT-~ PLAN UNIT(S) 1SHEET __ OF__

R -_ R

BINDER TITLE BARTON_764_COMPUTED_4#0__DAT

LOT 7 AND 4 CHECKEDNAIA DATE ___ _

H. AGN (Continued)

(b) Were the materials susceptible to thermal aging degradation
identified in the qualification program (yes/no/NA)? Xrj
(Reference: SgCg t*

JUSTIFICATION/COMMENTS *See A22endix D. Sectiog 3. page D-5

of ICA-8587 in Tabi.,3 Sget. Rz- Ibis is not for transmitters

only - a22iie to all Wesitine~housfe 1161.

(c) Was the basis for thermal aging identified in the qualification
program (yes/no/NA)? frM (Reference SeCg nj

JUSTIFICATION/COMMENTS See ADD. B. Section 7. Do B-2 and

ADD. P, Sect. 3. 2g D-1 of WCAE-858Z in Tab E. Section D.

(d) Was the aging acceleration rate J~ustified and the parameters of9 - time and temperature identified in the qualification program
(yes/no/NA)? Inj (Reference i&Lj.LiL )

prme Plant Mximu Normal ka guaAixa1nB
Fan RM I - 101*1
Fan RK 2 - 10001

Acc RM 3 - 92*F
AMc RN 4 - 95*F

Temperature III -75JA Aga. - 1102 1250 C -. 1040F~
Time 40 Yeiars ii J 163 10sI Years

JUSTIFICATION/COMNN!N *See Tab C. Section B for 211121

ten22ratur cARalulatio (30:991) 111Drtif2W these temperat9res.

(e) Was the Arrhonius methodology used for accelerated aging
(yes/no/NA)? fIn (Reference 5,1,i.. 2&

JUST IFICATION /COMMENTS _________________

Mf If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source
of the technical data (yes/no/NA)? frn±_ (Reference P. 2

JUSTIFICATION/COMMENTS *Test revgrt used a conservative

acstivation Anerax of -5ed; see A22endix D. Sect. 3. Do D-5 of

TVA 19537 IOE-3-86) 'AIJQ5U..4



BINDER NO. WBNEQ-xNT-001 PLANT__WBN UNIT(S) 1SHEET -0 GF 24_

BINDER TITLE BARTON 764 COMPUTED DATE ~ R__R__

LOT 7 AND 4 CHECKED 4~ .DATE____ ___

H. AGINLG (Continued)

(g) If a regression line vas used f or determining accelerated aging

parineters, are test points or failure modes identified on the
line (yes/no/NA)? Nh (Reference _________

JUST IFICATION/ COIMMENTS _________________

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? IM (Reference 7.1 g.-

JUST IFICATION/ COMMENTS _________________

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
program (yes/no/NA)? isa (Reference ~ )

JUJST IFICATION/ COMMENTS _________________

(b) Were the materials susceptible to radiation degradation
identified in the qualification program (yes/no/NA)? l
(Reference Sge .~mmn3D-a ).

JUSTIFICATION/C0KMINTS 622. C of WCA-P-6587-in Tab E. Sec. D

(c) Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? IX&
(Reference 3.1.2. m. I n .. p 0)

JUSTIFICATION/COKNKNTS *The basisya furxther identified in

Secion 6.7.1 (v, 6-3) And 6.7.4 (2agnes 6-6 through 6-2) of-

WCAP85 in ab .8Section R.

PAGE &~~
TVA 19537 IOE-3-86) ~u,.i



BINDER NO. __________-O~ PLANT ____ UNIT(S) 1 -SHEET 11_ OF 24

BINDER TITLE BARTON 76 COMPUTED AL- DATE R// -__ R__

LOT 7 AN CHECKED M-DATEO___ 
___

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? U1g (Reference 5.2. j).10 and 3,123, D22 )

Plant normal ambient radiation 7
dose (rd) 2S10 (40 years - Gamm)

Test exposure dose (rd) 6.8 X 1

Test exposure dose rate (rd/br) 2.0 to 3.0 M Rd/hr

Test exposure source type

(e.g., Co-60 gamma) Cg-60 GANuAa

JUST IFICATION/ COMMENTS _________________

(6) Vibration (non-seismic) Aging:

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

(yes/no/NA)? yes* (Referencele 2 n )
JUSTIPICATION/CONMNKNT *Sg2 AR2. 3 Item 17. Do B-7 of WCAP-

8587 in Tab E, Section D.,

(b) Was the basis for vibration aging identified and justified in the
qualif xcation program (yes/no/NA)? XU (Reference See -CommentA

JUST IPICATION/ COHMKN)TS *Seg AD22 LS Ite= 20. v. B8 of WCAP-

8587 in Tab E. Section R.

(7) Operational Stress Aging:

(a) Here the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA? Xii

JUSTIFICATION/COMMINTS Section .0 Test Drocedure

addresses the fact that ovezational stresses vere induced in

the gualification Program. gage,9

PAGE12

Aqruo-)..+.LiVA 19537 (OE-3-86)



BIDE N.WBNEQ-XMTR-,OOl WBN UI()112 24
BINDERNO._- PLANT_ ____ __________ SHEET __OF__

BINDER TITLE. ______ COMPUTEDS•JV DATE , _R_

LOT 7 AND 4
CHECKED4 DATE A- -

H. AGING (Continued)

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification progra
(yes/no/NA)? Xii (ReferenceSe omlt

JUSTIFICATION/CONHKNTS See &nn. B - Suboroftria A. Section

13-15, gagg B=§ of WCAP-8587 in Tab E. Sectiona D.2

(8) Was the qualified life of the equipment and its basis defined in the,
qualification program (yes/no/NA)? Inj (Reference Zj.5, EAga 2 .)

II1'.26.4 yrs.; Ann.in8.2 yrs.;
Fan Rm. 1-10.9 yrs.; Fan Ru. 2-11.2 yrn.

Qualified life (Document in QXDS) &cru. gal L4.6f yrls.-A~ Mc Ru.-12.8 20s

JUSTIFICATION/CONMENTS SEeg Tab C. Section B for 2malified Life

Calculations.

(9) Were replacement intervals for the equipment or its components defined
in the qualification program (yes/no/NA)? XJU (Reference js.L. ipagg-2..Z

Replacement Intervals (Document in QMDS) See Tab G.

JUST IFICATION/ COMNENTS

PAG&E) 0^4 4
TVA 19531 (OE-3-86)

0s



BINDER NO. WBNEQ-XKTR-001 PLANT liEN UNIT(S) 1 SHEET 13 OF 24

BINDER TITLE ARO ~COMPUTED Jl DATE /'/ R ___-h

LOT 7 AND 4 HCE M-DT

I. MATERIALS AALYSIS

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

XM.ater al/Pronert/uin t ion

EPT/0-ringa

Silicone 55OIFill Oil

Radiation

Wc ______________ _____

(d) __ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _

(e) __ _ _ _ _ _ _ _ _ _ _ _ _

JUSTIFICATION/COKMENT A& the conclusion of th

A t- ~4nimA t% t% i Ih nf n -1 f-4n fni41.A h

Activation

once eVgg

.92eV

p A n rpst~ingQ it WAR

noin~ tAmD~rnttirA

selected vias tog hish for, the internal 0-rinas material to survive--the

astina time. -Ile 0-rinsts and fill oil were reglaced and Aged for 350 hours

at 125*C baued on an activation enerav of .92eV based on the 0-rin~awmau-

facturer.X The Aging calculation is in Tab C, Section B.

TVA 193 f0E-386) AE-~. 4

a I

Alf Ax



BINDER NO. WBNEQ-XMTR-Ofl1 PLANT WRN UNIT(S) 1 SHEET AA14 OF 24
R R_ R

BINDER TITLE BARTON 76&

LOT 7 AND 4

COMPUTED DATE ___ __

CHECKED _ ___DATE

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

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference 3.2. 0age 4 ).

Identify Acceptance Criteria: Refer to Section 3.2 of the report.

paizes 4 and 5.

(2) Performance Characteristics: Does the report/analysis provide the

performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
performance (yes/no/NA)? Yes (Reference 3.2. P. 4. Thls. 5.6.7,8,&ll )

Identify baseline and functional testing: See Section 6.0.-Rage 6-1

and Section 6.8. page 6-9 on WCAP-8587 in Tab E. Section D.

JUSTIFICATION/ COMMENTS

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference 5.0. Pages 10-14 )

JUST IFICATION/ COMMENTS _______________________

TVA 19537 (OE-3-86) 
EQPO85 .41

TVA 19537 (OE-3-86) EQP085.41



BINDER NO.WRP'Q-MTR-'Oo1 PLANT_______ UNIT(S) 1 SHEET 15 OF 24

BINDER TITLE BATN74COMPUTED ie DATE R__R___
LOT 7 AND 4 CHECKED "'___ DATE ___ ______

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

(4) Do the applied loads during baseline testing reflect normal operating
conditions (yes/no/NA)? Yes (Reference __________

JUSTIFICATION/COHMENTS -See Comments on 5b

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

(a) Parameter Specific Accident Conditions Reference

Voltage See Comments______

Load See Comments______

Frequency NA______

Accuracy Open Item sheet 4 _____

Other(s)

JUSTIFICATION/COMMENTS Voltage and load are accounted for in_-the

desii n process and will not vary durnn accident conditions since

they are Dowe'red from regulated Dower*

TVA 19537 (OE-3-86) ~~~uO) .4±
TVA 19537 (OE-3-86) hqrVoD.41



BINDER NO. WBNEQ-XMTR-O0l PLANT WBN _ UNIT(S) 1 SHEET 15AOF 24
R __R

BINDER TITLE BARTON 764 COMPUTED DATE ___ ___ ___

LOT 7 AND 4 -CHECKED _____DATE_______

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

(5)(b) Paaee Demonstrated Conditions Reference
1.1.1 of

Voltage 15-52V-DC t IV ESE____3A

1.1.3 of

Load 10-50 MAJ ESE-3A
1.1.2 of

Frequency NA_____________ ESE-3A

Accuracy Open Ite~m Sheet 4______

O0ther(s)

JUSTIFICATION/COMMENTS Electrical characteristics are contaiued in--

EQDP-ESE-3A and Specification--953328.- Vendor submits to Westingzhouse-

for a~i~roval the verification-of electrical characteristics to Spec.-

953328. Verification-of electrical characteristics-on file-at West-

inghouse to be audited. Spec. 9253328 contained-in Tab E. Sectiona C:

EQDP-ESE-3A is contained in TAB D. Section D.--

EQP085.41TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-XHTR-001 PLANT WBll UNIT(S) 1 SHEET 16 OF 24

BINDER TITLE BM~74COMPUTED RV DATE R__R

LOT 7 AND 4CHECKED DATE____ ___

K. REQUIRED OPERATING ENVIRONMENT
See Sheet 16A for Transmitters

Reference Environmental Drawing No. Operating Environment - Normal & Abnormal

(1) Normal Max (2) Abnormal Max

(a) Temperature (*F) Sheet 16A (a) Temperature (OF) Shet16

(b) Pressure (psig) Sheet 16A (b) Pressure (psig) Set1A

(c) Humidity MZ Sheet 16A (c) Humidity M(het)6

(d Radiation (rd) Sheet 16A Wd Radiation (rd) Sheet 16A

(3) Process Interfaces:. The -transmitters are connerted by -impulse lines

to the Drocegs systems which, they are 2onitoring and are located in

instrument racks away from the Proceag -system so that they should not

see any aignificanj effect due-to the Process.

(4) State anticipated occurrence frequency and duration of abnormal
conditions: These conditions could exist for-up to eight-hours ver

ecrin-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):

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

(b) Pressure (psiA) 26. Accident type L~

(c) Humidity MZ JQQ0 Accident type L. HELB

4 7x1078(beta)
(d) Radiation (rd) 3:3410 7Uamma)* Accident type L

2000 ppm
Ce) Spray Type Boron DH 8.35 Accident type -- L. HELB

*Radiation level based on OE Calculation WBNNAL3-004 (B45 860205 235) contained
in Tab C, Section C, Subsection A. Page 3 of Calculation.

**Radiation level based on OE Calculation TI-RPS-48 (B45 851105 235) contained in
Tab C, Section C, Subsection C. Page 2 of talculation.

PAGEL6J2

TVA 19537 IOE-3-86) QI9-4



BINDER NO. WBNEQ-XMTR-00 1 PLANT__WBN UNIT(S) 1 SHEET 16A OF 24

BINDER TITLE BARTON 764 COMPUTED W - D AT E 31 __ __9/-_R

LOT 7 AND 4 CHECKED ____DATE ___ ______

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-42 R2, Lower Containment

(1) Normal Max (2) Abnormal Max

(a) Temperature ( OF) 105 (a) Temperature ( OF)

(b) Pressure (psia) 14.7 (b) Pressure (psia)

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

(d) Radiation (rd) 2 x 10 (d) Radiation (rd)

K. REQUIRED OPERATING ENVIRONMENT

130

14,7

100

NA

Reference Environmental Drawing No. 47E235-45 Ri. IIR-Incore Instrument Room

(1) Normal Max (2) Abnormal Max

(a) Temperature (0 F) -7- (a) Temperature (*F) 120

(b) Pressure (psia) 14.7 (b) Pressure (psia) 14.7

(c) Humidity (%) 60(c) Humidity (%)9

(d) Radiation (rd) 3.5 x 10O5* (d) Radiation Crd) NA

K. REQUIREDOEATING ENIRONMENT

Reference Environmental Drawing No. 47E235-44 RI. Annulus

(1) Normal Max (2) Abnormal Max

Ca) Temperature (COF) 110 (a) Temperaturi

Cb) Pressure Cpsia) AT(- (b) Pressure (

Cc) Humidity (Z0 Cc) Humidity 0~

(d) Radiation (rd) 1 X10 6  Cd) Radiation(

*Radiation level based on OE Calculation GENNAL3-0O1, containc
C, Subsection B. Page 2 of calculation.

ýsia)

rd)

~d in

120

ATM(-

-NA

Tab C, Section

TVA 19537 (OE-3-86)

EQPO85 .41



BINDER NO. WBNEQ-XMTR-O0l PLANT__BN - UNIT(S) 1 SHEET 17 OF 24

R __R __

BINDER TITLE BARTON 764 COMPUTED DATE ___ ______

LOT 7 AND 4 CHECKED ____DATE ___ ______

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

See pages 17A. B, C. and D.

(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 * Moisture Intrusion TAB C.

Section I )
(7) Subject to submergence (yes/no/NA)? No

(Comments See Tab A for elevation and sheet 17A1 ).
*See Open Item Sheet 1

Identify initiation time and duration of submergence: NA

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

Radiation B45

Radiation

Temperature

-Radiation

Moisture Intrusion

RIMS No.

860205 235

B45 851117 235

B71 860402 200

B45 851105 235

B45 860812 236

EQP085,.L41TVA 19537 (CIE-3-86)



CONTAINMENT TEMPERATURE. DOOUBLE,.ENOEO PUMP SUCTION WREAK (LOCA)
AND

MOST SEVERE STEAMLINE BREAK (NELB) COMBINED

IS0-

l~s

A"T

7sj

501-

'L-LiI 1J4 L LLfd I
Wo .2 so a to a 1sLtopiL2

fla *1@'
s lo a a iii



BINDER NO. WBNEQ-XMTR-001 PLANT WBN - UNIT(S) I SHEET 1A7Ab1F 24

BINDER TITLE BARTON 764 COMPUTED DATE ,~ _

LOT 7 AND 3 -CHECKED _____ DATE ____ ________

K. REQUIRED OPERATING ENVIRONMENT (Continued)

(7) Comments: Tab A contains the exact elevation of the transmitters (from
the field verification sheets contained in Tab F) which can
then be compared to the following flood level:

IIR - elevation 717 .7 ft. (47E235-45 Rl)

FAN ROOM4 1 - 717.7 ft. (47E235-42 R2)

FAN ROOM4 2 - 717.7 ft. (47E235-42 R2)

ACC. ROOM 3 - 717.7 ft. (47E235-42 R2)

ACC. ROOM4 4 - 717.7 ft. (47E235-42 R2)

ANNULUS - NA

TVA 19537 (OE-3-86) 
EQPO85 .41

0

0

EQP085.41TVA 19537 (OE-3-86)
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BINDER NO. W NQ-MROO 1 PLANTWE N UNIT(S) -1SHEET 17C OF24

BINDER TITLE BATO 76 COMPU TEDD DATE ~,,, R __R

LOT 7 AND ~ CHECKED _ ___DATE '__ ___?__

ANNULUS

ANNULUS TEMPERATURE RESPONSE TO A DOUBLE ENDED PUMP SUCTION '
BREAK (LOCA) AND MOST SEVERE STEAMLINE BREAK (HELB) COMBINED

OCCURING INSIDE PRIMARY CONTAINMENT
IFICIM 21

I 100

TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-XMTR-001PLANT WBN _UNIT(S) 1 -SHEET 17DOF 24

BINDER TITLE BARTON 764 COMPUTED 40C DATE 9 ~~ ______

LOT 7 AND 4 CHECKED DATE ____ ___

LOWER CONTAINMENT AND INSTRUMENT ROOM (IIR)

Chemical Spray: The chemical composition of the containment spray was
based on the following solutions which result in the most severe
conditions:

1. Ice Condenser - Quantity of Ice - 2.7195 x 10 6Pounds -Boron

Concentration 1800 PPM B added as Na B 0 ~-H*O 10 k4 z 0-

2. Boron Injection Tank - Volume - 900 GAL - Boron Concentration C0-05
2275a PPM B in the form of H 3B03 * A /;Z/-') .4C, ¶V2z3/,z-F /.3- 3

3. Cold Leg Injection Accumulators (4 Tanks) - Volume - 10,098 FT-
Boron Concentration: 2000 PPM B in the form of H3 B03,.

4. Upper Head Injection - Volume - 1800 FT3 - Boron Concentration:
2100 PPM B in the form of H3 B03 -

5. Refueling Water Storage Tank - Volume - 375,000 GAL - Boron
Concentration: 2100 PPM B in the form of H 3BO03.

6. Reactor Coolant System - Volume - 12,145 FT 3- Maximum Boron
Concentration: 2100 PPM B in the form of H3 B03.

Results: The solutions stated above yield a resulting concentration of
.19 Molar -N&O resulting in a pH of 8.3 at 250C.

410d

TVA 19537 (OE-3-86) 
EQPO85 .41

TVA 19537 (OE-3-86) EQP085.41



BINDER NO. UQ~O1PLANT_____ UNIT(S) 1SHEET -Ž OF 24

BINDER TITLE B~~74COMPUTED eltIDATE R__R__

LOT 7 AND 4 -- CHECKED ~LDATEL~I

L. SM2Y COMP IS OF TEST 9 ITI2ST IP CIFIE g2DITIONS

(1) Comparison of vorst-case maximu

141A~te Sueijine

parameters:

9022filated Refeencee

Fig. 2, p. 38
See Tab C, Sect.

Operating Time iiQ Dayr 15 DOmLariSOU

Temperature (OF) 327.- 42Q - Figu 2.n.38-
Figure 2, p. 38

Pressure (psia)6. 723.. . Table 1 of EQDP3A
Figure 2, p. 38

Relative Humidity (M I2.-Q 120..... Table-1 o QP3
See See Table 1

*Chemical Spray ohe 2 f EODP-1SE-3A3 2. 15, Tab D

5.3 x 10 7(gamma)*** 6.8 x JO (gama) 6.2 p. 15

**Radiation (rd) 4.7 X 10 8(b2eta)** 9 jQ 10 (bea) c. 25527Q. v96

See Section W(),

Submergence NA........ PL~.. Aae 17 and-U&A

*Includes spray concentration, flovrate, density, duration, and PH.

**Enter 40-year integrated normal dose plus integrated accident dose

and specify type.

***See Section K - 2 x 107 (normal), 3.3 x 10 7 (accident).

****See Section K(5)

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

Test Profile
Envelopes Specified

(Ya WoN21) -- eference

Temperature

Pres sure

,-AGLL..S

Relative Humidity

Chemical Spray

Submergence

JUSTIFICATION/ COMMUMT

yes

Yes

Yea

NA

SecTion C

Figure 2. afne 3

Tab D. Table 1

Tab 9. Section R

MTrUO .411

TVA 19537 IOE-3-86)
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BINDER NO.. ________00 PLANT.______ UNIT(S) 1 SHEET 19 OF 24

BARTO 764R - R
BINDER TITLE -ATK7 COMPUTED St- DATE Al._ ___ -

LOT 7 AN CHECKED ot -DATE-*

L. SUMMAY COMPARSON OF TEST CONDITIONS TO SPECIFIED CONDITION§S (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
Suffested MArains Per IEER-323(74) 6j221ild, YeaLNQLN&

Temperature: 415 degrees F + 120F 13L.6 .

Pressure: +10% but no more than 10 psig +.....Q.. INL,- Yes .

Radiation: +10% of accident dose +..±.L.. 0%Xu....

Time: +10% (or 1 hour + operating time + 10%Ye
per NUREG-O588)

Voltage: +.10% of rated value

Frequency: +5% of rated value

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

Seismic Vibration: +10% added to acceleration

JUSTIFICATION/COMMENTS: VoltAae Mgst not

See Note 4 of drawint 8765D45 in Tab I.

~No

AL~NA

exceed 52VDC t1VDC -

See Seismic Section
Se.Sisic5.ti

PAGEL L-4
TVA 19537 IOE-3-86) EQrua.) .41
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BINDER NO. -_____ WBE-MROlPAT WBN UI() 1SET 20 OF 24

- BINDER TITLE EATW74COMPUTED DATE Sj/i R __R

LOT7 AND CHECKED * _ DATE____ ___

M. OPERABILITY TEST RESULTS

(1) Identify the safety function(s) of this equipment:
(Reference Refer t Tab)A

JUSTIFICATION/ COMMENTS _________ ___________

(2) Did the equipment perform its intended function during the simulated
design basis accident exposure (yes/no/NA)? IMj
(Reference Z.4. 2,18. Table 6. D. 32 )

JUSTIFICATION/ COMMENTS _____________________

(3) Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? _ii
(Reference Za.4, 2,t...i ).

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)? XIn (ReferenceEg n ga)

JUSTIFICATION/COMMENTS $Ce TAb C. Section A Mhich demonstrates

that the transmitter o2erates for therequired time interval.

(5) Abnormal.Conditions: Were abnormal conditions or anomalies properly
addressed and resolved (yes/no/NA)? Inj (Reference SeeA~ gom*t

JUSTIFICATION/COMM1NTS See Sheet 20A.

TVA 19537 (OE-3-86) PG



BINDER NO. WBNEQ-XKTR-001 PLANT WB UNIT(S) 1 SHEET 20A OF 24

BINDER TITLE _BARTON 764 COMPUTED SAK DATE____ ___

LOT 7 AND 4 -CHECKED DATE___ __

M. OPERABILITY TEST RESULT (Continued)

(5) JUSTIFICATION/COMMENTS See Aggnendx A and Sections 7g1 thrm 7.4

on pa~es 17 thru 21 of test renort (Tab D) for a discussion of the

anomalies and their resolution. We concur with the resolution

for the 0-rinas and erratic behavior dmring HELD because:

1. The cover 0-lings axe beiB2 reglaced per Westinh2huse

regognedation as noted in the QHDS in Tab G.

2. The erratic behavior observed durinf HELB testing bag been

corrected in the Lot Z And 4 model by a Manufacturingt chanfe.

to build the trnmttr ith the soldered conpection.

3. The Lot 2 rnmitr are being ungraded to the ecuivalent

of th~ L~ 7 by mn1rin~ t~hA unIA~r mnA4f4~nt~nn nnti pv~,-tInino

the Dotentiometer A@ diacussed in Tab2 C. Section G. This Iwill

remain an o pen item until field verification is received that

the solder modification is comglete.

PAG"-~-
TVA 19537 (OE-3-86) EQFOkS5.41



BINDER NO., WBNEQ-XICTR-001 PLANT_______ UNIT(S) 1 SHEET 21 OF 2

BINDER TITLE - BA4TO 76 COMPUTED OW DATE S' 2/ R .R

LOT .7 -AND 4_ _ CHECKED DATE __

N.* KAINTNACE AND SURVEILLANCE

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

JUSTIFICATION/COMMENTS______________________

PAGOL-0.
TVA 19537 (OE-3-86)
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BINDER NO. -WBREQ-DITR-001 PLANT WEE UNIT(S) 1 SHEET 22 OF24

BINDER TITLE -_BARTON 764 CMUEDAE R -_ R

LOT 7 AND __ _ __ _ CHECKED DATEE7/F-

0. SUMMY 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 (ioe., sound reasons to the contrary)
taken to the specified qualification level
adequately just ifijed?

(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
ef fects 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) Katerials susceptible to thermal/radiation
aging identified?

*See Section I (5b)

YesN/a

Yes

FA

-Xel

Its

Yea

120

NA

AQ*

PAGE~
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WBNQ-MT--~l BNSHET 23 24
BINDER NO.-- E-XT-O PLANT WNUNIT(S) 1SET__OF__

BINDER TITLE BARTON 764 COMPUTED DATE ~ R__R__

LOT 7 AND 4 CHECKED DATE____ ___

0. EUMMQARY 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?

011)

(12)

(13)

(14)

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?

YegL/No/NA

Yes

Yius

JJL

Yes~

yel-

Yes~

**See Tab C, Section H.

PAGA211
TVA 19537 IOE-3-86)



BINDER NO .WNEQ-XMTR-001 PLANT__WEN UNIT(S) 1 SHEET 24 OF 24

BINDER TITLE BARTON 764 COMPUTED -DATE ___ ______

LOT 7 AND 4 CHECKED _ ___DATE '' ______

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

(15) Criteria regarding functional testing satisfied.? Yes

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

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

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

Open Item
(16) Criteria regarding instrument accuracy satisfied? Sheet 4

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

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

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

(18) Criteria regarding synergistic effects satisfied? Yes

(19) Criteria regarding margins satisfied? Yes

(20) Maintenance and surveillance requirenents adequately Yes
identif ied?

P. DISCUSSION

*A few of the transmitters have a minimum sgecified operating time of

five minutes.

**See Section 7.1.6 of WCAP-858Z in Tab E. Section D for justification.

TVA 19537 (OE-3-86) JWMOD .41



BINDER NO. WBNEQ-XMTR-003 PLANT WNUNIT(S) 1SHEET 1OF .
,7./AR .R

BINDER TITLE ROSEMOUNT 1153 SERIES ECOMPUTEDA DATE ____ ___

PRESSURE TRANSMITTERS -- CHECKED -- -DATE_______

TAB A - Identification of Equipment Comprising the Equipment Type

PAGE)".-

TVA 19537 (OE-3-86) 
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TAB A - EQUIPMENT IBM IFICATION MTRII

VODEL

BINDER NO. UBKOE-IIITR-003
MAUACTURER* ROSEMOUNT

PA6E% I OF I

Cawal~ Al FLEV# BRM/AD COARACT EVENTCAT OWEN TIRE SAFETY FUNCTIONI

VBN-I-FT -070-0215A -A 1-F1 -070-02I5A

MilN-14T -070-021B -4 14F1 -070-0215B

m"W-L-T -077-0134

IIBl-O-LT -077-0135

-I f0

-4 0-0. -077-0134

-11 0-IT -077-0135

-A SAMIPE HTI AIR
INLET FLOW

-A SAMIPLE 1111 HOR
OUTLET FLOW

-A PASSIVE SUMIP AUII
BIOS LYL TRANSMITTER

-8 PASSIVE SUMP 0111
BLDG LVI TRANSMITTER

11I330B3PR

i If3BBps

11530BAAN0014 UA5

1153DB4PAN0014 11011

713' A13 BMk943070 L A
AB A
AF A
Cy/A A
RH/A A

713' A13 B3XJ9-030570 L A

676, A09 82K62-828967-2 L A 10CR
RN/A A IND
tv/A A IND)

676' A14 8RK62-B2BAA-2 I A I005
RH/IA A IND0
CVlA A IND0

ISOLATION OF NOK1-WjU.IFIED
PIPING IN THE EVENT OF CCS LINE
BRAKM

ISOLATION OF W-W-QAIFIED
PIPING IN THE EVENIT OF CCS LINE
BRAKM

RHR OR CVCS LINE BREAK INDICATION.
ALSO, BAIR PUMP LEAK INDfICATION
AFTER IOCA

RAR OR CVtS LINE BREAK INDICATION.
ALSO, AMR PUMP LEAK INDOICATION
AFTER LOCA

fFLOGI/ACTUlAL ELEVATION - ACTUAL ELEVATIONS ARE DOCUMIENTED ON FIELD VERIFICATIONI SHEETS ANR FOUND IN TAB F.

PREPA AERID AT E~~'J ----- 7 0 --- --- ---

DIEWKR/DATE---- ------ ---------------

HBIS No. UNIT DEVICE 10 NO, DESCRIPTIlON

I



BINDER NO. WBNEQ-XTR-003 PLANT WIN UNIT(S) 1SHEET 1 OF1

BINDER TITLE ROS EMOU NT 1153 .SERIES B COMPU TEDIV- DATE R___ R__

PRESSURE TRANSMITTERS -CHECKED 21.DATE ______

TAB B -Checklist. for Evaluation of Environmental Qualification

including summary and conclusion.

PAGE 4
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BINDER NOYWBNEQ-XMROO03  PLANT__WBN UINIT(S) 1SHEET 1 OF 24

ES BW/ -IAR - R _

BINDER TITLE ROSEMOUNT 1153 SERIEB COMPUTED71(1 DATE Mft

PRESSURE TRANSMITTERS -CHECKED DATE____ __

A. DOCUMENTATION

Equipment Description

Vendor/Manuf acturer

Equipment Model No.(s)

Pressure Transmitter

Ros emount

ll53DB3PB

1153 DB4PAI4001 14

QUALIFICATION REPORTS

(1) Titl e/Number/ Revision Rosemount Report 108025. RIMS

Rev. B. * Oulfcto eotfrPesr
ITran~nsmtters. Rosemount Model 1153 Series DATE

(2) Titl e/Number/ Revision Rosemount Report 108026. RIMS

Rev. A. Type Test Report for Pressure Transmitters
RoRemountModel_1153_Series B Vol. 1 DATE

B70 851106 10

2/22 /83

EEB 840329 500

2/24/84

(3) Title/Number/Revision Rosemount Report 108026, RIMS B70 851108 108

Vol. 2. Type Test Report for Pressure T.ransmi~tters
Rosemount Model 1153 Series B DATE 2/24/84

OTHER (ANALYSIS, VEN4DOR DATA, ETC.)

(4) Rosemount Procedure 1802, Rev. A

(5) Rosemount Report 57820, Rev. D

(6) Wyle Report 45353-1

(7) Rosemount Report 37824D, Rev. D

*Per Rosemount letter dated May 8,1986 (B70 860606 005) several
rhnn~~Q ( *i - p. - revision levels) have eenmadet2.the ori.ginal

qualification report (108025). All of-the changes involve some

enhancement of the original report and thus the later revisions all

apply to the devices qualified under the oripia eot This binder

incorporates Rev. B of Report 108025 (revision levels of supplementary

reports identified on sheet 1 of 24 this TAB) but Rev. D (latest

revision level of 108025 to date) and corresponding revision level s)
of unnemntay e~otsmay beincoporatedatalatera date..

1'See open item concerning remote seal's qualification.

PAGEII
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BINDER NO. WBNEQ-XMTR-003 PAT WBN UNIT(S) 1SHEET 2 OF 24
R O S E M O U N T_ P L A N T _ _ _ _ _ _ _ _ _ _ _X IR -_R

BINDER TITLE RSOUT15 SEISBCOMPUTED DATE R__R
PR~bSURE TRANSMITTERS CEKDDT

B. CONCLUSION OF REVIEW (Check only one block)

X Equipment Qualified(Pending Resolution of open items)

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

Equipment Qualification Not Established by Documentation

Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

2. Raychem splices

3. Qualified-storapte temperature limits

4. Demonstrated accuracy calculations

5. Qualification of Remote Seal-System

6. Response Time Testiniz

7. Anomalies

8. Moisture.Intrusion

COMMENTS /RECOMMEN DAT IONS______________________

For details of the above open items. refer to the onen items sheets~

in the front of this binder.

PAGEa3
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BINDER NO. WBN4EQ-XMTR-003 PLANT________ UNIT(S) 1 SHEET 3 OF 24

BINDER TITLE ROSEMOUNT 1153 SERIES FCOMpUTED um DATE __

PRES SURE TRAN~SMITTERS 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 1OCFR5O.49

and/or NUREG-0588 Category I (IEEE323-1974)

____Components are Qualified to the Criteria of NUREG-0588

Category II or the DOR Guidelines of 1E Bulletin No. 79-

01B (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMHENTS None

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1974

PAGE~i

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-XMTR-003 pLANT WBN UNIT(S) ISHEET 4L OF ZL...

BINDER mIU ROSEMOUNT 1153 SERTES ECOMPUTED DATE R R__ _

PRESSURE TRANSMITTERS CHECKED-It___ DATE ___ ______

D. QUALIFICATION METHODOLOGY (Check only one block)

___ Test of Ident ical 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 t hat
Supports the Analytical Assumptions and Conclusions

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

JUSTIFICATION/COMMENTS The only difference between the models l153DB3PB

and 1153DB3PA is the flange option. Code A is a welded 3/8" Swagelok

compression fittingz process connection. Code B is a 1/4"-NPT -process

connection. Code B is qualified per Rosemount report 108025. Section 5.

page 15. except for the process connection interface, which is the

responsibility of the user.

Model 1153DB4PA is qualified by similarity to mode ls 1153DB3PA and

ll53DB5PA as documented in Rosemount report 57820. The conclusions of

their similarity analysis are documented in Table 20. page 96 of 57820.

PAGE
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BINDER NO. WBMQ-XTR-00
3  PLANT__WBN UNIT(S) 1SHEET 5_ OF 24

R -_ R _

BINDER TITLE ROSEMOUNT 1153 SERIES B COMPUTED AATE

PRESSURE TRANSMITTERS CEKD i DAE___

E. EQUIPMENT DESCRIPTION

Is the equipment identified in the qualification report ide ntical to the

plant equipment which requires qualification (yes/no/NA)? Yes

11) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s

Plant Device

Pres sure

Transmitter

Rosemount

1153 DB3 PB

*1153DB4PAN0014

404980
) 404979

405512
405-514

Qualif ication
Document

Pressure
-Transmitter

Ros emount

1153 DB3 PA

1153 DB4PA

235617_

235615

Reference

108025, Sect. 5

108025, Sect. 5
Paize 15
108025,
Table 11P& 16
108025,
Table 1 .PR 16

108026, Vol. 1
Table 1. PR 8
108026, Vol. 1
Table 1 ,-Pg 8

(5) Identify Component-
Unique checksheet
attached:_____________________

JUSTIFICATION/COMMENTS Only the-differential (D) pressure models

tested are listed above. Gaize(,G). absoluteCA) , and high-line- (H)-

pressure models were also tested. In addition. 3 different vintages

of transmitters were tested. designated as groups A. B, and C.

Failure of group A transmitters resulted in desizn-chanpes tested-in

groups B and C. Group C testing was abandoned when it was deter-

mined that the accelerated aging test temperature was too high and

TVA 19537 (OE-3-86)

4
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BINDER NO. WBNEQ-XMTR-003 PLANT WBN UNIT .(S) 1SHEET 5A OF 24

BINDER TITLE ROSEMOUNT 1153 SERIES B COMPU TEDD DATE R__R

PRESSURE TRANSMITTERS -CHECKED DATE____ ___

E. EQUIPMENT DESCRIPTION (Continued)

JUSTIFICATION/COMMENTS resulted in failures. Therefore, qualifica-

tion is based on Group B testing. Note-that all design changes are

incorporated in all production transmitters (108026, Volume 1. page

101).

*See open item concerning remote seal,

PAGE--
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BINDER NO. WBNEQ-XMTR-003 PLANT_________ NIT(S) 1 SHEET 6r OF 24

BINDR TTLE ROSEMOUNT 1153 SERIES BCOMPUITEDAERR__

PRES SURE TRANSMITTERS CHECKED DATE__-

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)

Interfac-e

Mounting Bolts

External
Process
Connections

Electrical
Connections

Conduit Seals

Connector
Seals

Orienta tion

Physical
Conf igurat ion

Other

Identify Interface
Requirement

4 5/16" ASTM A-193.,

Class 2, Grade B8,

torqued to 200 in-lb

3/8"1 Tubing Usina r
Swagelok Compres sion
Fitting

1/2-14 NPT

All conduit connectionss a:

well as the pipe plugs use
to seal off the unused
conduit hub, must be seale
with a qualified thread
sealant.-

Install with qualified
conduit entrance seal'

See Comment #1

See Comment #2-

Acceptable?
(Yes/No/NA)

See Comment #3
No

See Sect. D,
Pg 4 of TAB B

See Comment #3
No

B.

d

d

NA

See Comment
#4 p. 6A

NA

Reference
Test Report
Wyle Report
45353-1, Pg 5;
Inst. Manual
4392.. Py- 3

108025, Pg 19,
Sect. 6.2.4

1802, Pg l0,Sect.
4.2.1; Inst.
Manual-4302. PP- 5

108025, Pg 19,
Sect. 6.2.2

108025, Pg 19,
Sect. 6.2.2

See Comment #3 1802, Pg 71,
No Sect.-10.8 -

N/A -

See Comment #3
No

108025, Pg 20,

JUSTIFICATION/COMMENTS 1. Units could exhibit a maximum zero effect of

1. in_ or ±1%of span, whichever is greater-) deedn n mount inz

p--osition.- See Figure 3 of instruction manual 4302-fo~r typical 
mounting,

2. Installation and checkout must be Performed in strict compliance with

instruction manual.-

I~ A "No" in the acceptable column above signifies an unknown Plant

~'f I n1 tl rnther than an uncCtbtcniin. h by eurz

- will b ensured by the WEN mitnn

TVA 19537 (OE-3-86)
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BINDER NO. WBNQ-XM- 0 0 3 PLANT WBN UNIT(S) 1 SHEET 6A OF 24

BIDE ITE ROSEMOUNT 1153 SERIES BCOMUE DAT -R__ __

PRESSURE TRANSMITTERS CHECKED DATE____ ___

4. The transmitters listed in TAB A are located in areas which are not subject to

moisture intrusion in their conduit systems per QE Calculation GENNAL6-002

(refer to TAB C. section D).

P GF E31

TVA CD111.



BINDER NO. WBNEQ-XMTR-003 PLANT WBN UINIT(S) 1SHEET 7_ OF 24

/~ R _R _

BINERTILE ROSEMOUNT 1153 SERIESB COPLTED V~ DATE____ ___

PRESSURE TRANSMITTERS -CHECKED DATE____ ___

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the

accident environment in accordance with IEEE-323 (74), paragraph 6.3.2

(yes/no/NA)? (note below)

(a) Equipment inspected for damage

(b) Baseline perf ormance
measurements taken

Yes/No/NA

Yes

Yes

Reference

108026, Vol. 1
Sect. 6.5. PR 15
108026, Section 6,
Palze 13

(c) Equipment aged:

Thermal

Radiation

Wear

(d) Vibration/seismic testing
conducted

Ce) Design basis event (DBE)
exposure

(f) Post-DBE exposure

(g) Final inspection and
disassembly

Yes

Yes

Yes

Y es

Yes

Yes_

No

108026, Vol. 1
Sect. 9.-pg 35
108026, Vol. 1
Sect. 13 , Pg 54
108026, Vol. 1
Sect. 10, pgs 40

through 45
108026, Vol. 1
Sect. 18, pg 99
Sect. 14. pz 69

108026, Vol. 1
Sect. 15. -pg7
108026, Vol. 1
Sect. 16. Piz 97

See Comments(2

(2) Was the same piece of equipment used throughoutlyhe test sequence

described in item (1) above (yes/no/NA)? -Yes-

(3) Have the test equipment, test equipment accuracies and calibration data

been appropriately documented (yes/no/NA)? Yes

(Reference 1802. Table 6. pages 43 and 44 .)

JUSTIFICATION/COMMENTS ()As part of the functional aping the

amplifier, compensation, and calibration boards were replaced to

R ~pulate wear due to board replacement.-
klýAlthough final inspection and disassembly were not performed, the

relevant test specimens successfully completed the qualification testing.

The lack of this step in the sequence has no impact on the qualification

of the transmitters.

PAGE 15L
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BINDER NO. WBNEQ-XMTR-003 PLANT WNUNIT(S) 1SHEET 8 OF 2
R __R __

BINDER TITLE ROSEMOUNT 1153 SERIES B COMPUTED 091aADATE_________

PRES SURE TRAN~SMITTERS CHECKED DATE ___

H. AGING

(1) Was aging considered in the qualification program

(Yes/no/NA)? Yes (Reference 108026, Vol. 1, PP 17-50 )

JUSTIFICATION/COMMENTS None

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

Aging Effect

Thermal aging

Radiation exposure

Vibration (non-seismic) aging

Operational (electrical/mechanical/process)
stress aging

Yes/No/N

Yes

Yes

Yes*

Yes

Reference

108026, Vol. 1
Sect. 9. DR 35-
108026, Vol. 1
Sect. 13.-Dpa 54
108026, Vol. 1
Sect. 10.1 .pg 40
108026, Vol. 1
Payaes 40-50

JUSTIFICATION/COMMENTS *See also Section 18. piz 99 of 108026. Vol 1

(3) Were all known synergistic effects which are believed to have a

significant effect on equipment performance considered in the aging

progrmaa(yes/no/NA)? Yes (Reference 57820. Sections 5.4 and 6.0.

Pages 51-59. 108025, Sect. 8.4. pages 37. 38 )

JUSTIFICATION/COMMENTS These transmitters are not exposed to

lev els of temperature or radiation-at which known synergistic

effects occur.

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program

(yes/no/NA)? Yes (Reference 108026. Vol. 1. Section 9. p7 35 )

JUSTIFICATION/COMMENTS None

PAO~ ~3iI

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-XMTR-003 PLANT WBN UINIT(S) 1SHEET 9OF 24

I. R _R _

BINDER TITLE ROSEMOUNT 1153 SERIES BCOMPUITED 1  Q DATE ______

PRESSURE TRANSMITTERS CHECKED DATE ___

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation

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

(Reference: 57820. Sect 6.17. pp 78-92 & 108025. Sect 8.2. pp_33--37

JUSTIFICATION/COMMENTS None

(c) Was the basis for thermal aging identified in the qualification

program (yea/no/NA)? Yes -(Reference 57820.,-Sect. 6,1707

pp 91&92 & 108025. Section 8.2. pR 32-,17)

JUJSTIFICATION/ COMMENTS None

(d) Was the aging acceleration rate justified and the parameters of

time and temperature identified in the qualification program

(yes/no/NA)? YM (Reference 108026. Sect. 9. p 35. 108025. Sect. 8)
Section 8

PaaetPlant Maximum Normal Test Equivalent

Temperature 10AOF 203 OF 10....Q4..LF.

Time 40 Years 47D 95Yas

JUSTIFICATION / COMMENTS ___________________

(e) Was the Arrhenius methodology used for accelerated aging

(yes/no/NA)? Ye (Reference 57820. Sect. 6.17. PR 78 &_108025

Section 8.2. pp. 33-37 )

JUSTIFICATION /COMM4ENTS 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)? Ye

(Reference 57820. Sect. 6,17.1-6.17.7. pp 83-91 & 108025. Sect 8.2.

JUSTIFICATION /COMMENTS -None

PACE±

TVA 19537 (QE-3-86)
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BIDE NWBNEQ-XMTR_003 PLANT WEN UINIT(S) 1SHEET _P OF 24

R _R __

BINDER TITLE ROSEMOUNT 1153 SERIES B COMPUTED DATE____ ___

PRESSURE TRANSMITTERS CHECKED _ ___DATE______

H. AGING (Continued)

(g) if a regression line was used for detetmining accelerated aging

parameters, are test points or failure modes identified on the

line (yes/no/NA)? N/jA (Reference__________

JUSTIFICATION/COMMENTS None

(h) Was the equipment operated during the thermal aging

(yes/no/NA)? Yes (Reference 108026. Vol. 1 Sect. 9.2 )
Page 36

JUSTIFICATION/COMMENTS None

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification

program (yes/no/NA)? Yes (Reference 108026. Vol. 1

Sect. 13, Page 54

JUSTIFICATION/COMMENTS None

(b) Were the materials susceptible to radiation degradation

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

(Reference,1802. Sect. 5.4.5.3, Papte 34

JUSTIFICATION/COMMENTS Radiation qualification based-on

-irradiation of an assembled transmitter.

(c) Was the basis for radiation aging exposure identified in the.
qualification program (ye~s/no/NA)? Yes

(Reference 1802. Sect. 5.4.5.3. Pape 34 )

JUSTIFICATION/COMMENTS None

EQPI 13.23

TVA



BINDER NO. WBNQ-XMR-03 PLANT WBN UINIT(S) 1 SHEET OF24

BINDR TTLE ROSE14OUNT 1153 SERIES BCOPUED)AIV-10/6-DATE ~ R__R__

PRESSURE TRANSMITTERS -CHECKED DATE

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable

(yes/no/NA)? Yes (Reference 108026. Vol. 1
Figure 1, Page 61

Plant normal ambient radiation 47

dose (rd) *3.5xlO ._ 1.BxlO

Test exposure dose (rd) 2.62x0
2.0 Mrads at 2.0 MR/HR, 6.0 Mrads

Test exposure dose rate (rd/hr) at 1.5 MR/HR. & 18.2 MR at 1.0

MR/ HR

Test exposure source type

(e.g., Co-60 gamma) Cobalt 60 Gamma-

JUSTIFICATION/COMMENTS *See sheets 16 and 16A

(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 108026. Sect. 10.1 )
Papte-40. Sect. 1,p. 99

JUSTIFICATION/COMMENTS None

(b) Was the basis for vibration aging identified and justified 
in the

qualification program (yes/no/NA)? Y__es

(Reference 57820. Sect. 6.5. pp. 66-68 )

1802. Sect. 13.1. p. 77

JUST IFICATION /COMMENTS___________________

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process

operational stresses induced during normal and abnormal operation

addressed in the qualification program (yes/no/NA)? Y__e-s

(Reference 108026, Vol. 1, pp 40-50 )

JUSTIFICATION/COMMENTS See memo in TAB E for functional

cycles testine.

TVA 19537 (OE-3-86) P1 .11.
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WBE-KR-0 T W1 NTS 2 SET 12 OF 24

BINDER NO. PNLRANUITS ______SET - O

BIDRTTE ROSEMOUNT 1153 SERIES B COMPUTE DATER

PRESSURE TRANSMITTERS -CHECKED DATE ___

R. AGING (Continued)

(b) Was the basis for stresses induced during operational aging

identified and justified in the qualification program

(yes/no/NA)? Yes _(Reference 57820. Pages 69-78 )

JUSTIFICATION/COMMENTS Refer to TAB E for Rosemount letter

which supersedes above reference.

,(8) Was the qualified life of the equipment and its basis defined in the

qualification program (yes/no/NA)? Yes

(Reference 108025. Sect. 8. pip 32-42 and TAB C.-Section-B )

Qualified life (Document in QI4DS) 9.5 year's-(See Tab G) _

JUSTIFICATION/COMMENTS None

(9) Were replacement intervals for the equipment or its components defined

in the qualification program (yes/no/NA)? Yes-

(Reference TAB C. Section B )

Replacement Intervals (Document in QMDS) See Tab G

JUSTIFICATION/COMMENTS None

PAGELL~
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WBNEQ-XMTR-003 PLN_______ UNTS 1 AND 2 SHEET 13 OF 24
BINDER NO.. RLN _ R __S

BINDER TITLE ROSEMOUNT 1153 SERIES B COMPUTED /24 DATE ___

PRESSURE TRANSMITTERS CHECKED DATE____ ___

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or

Radiation Degradation and Aging (Use Section C of EQC Binder for Detailed

Materials Analysis)

material/Proverty/Fufct ion

(a) LM308 Integrated Circuit-
ESTRASOL 180 Transformer

(b) Magnet Wire Insulation
Cr088-linked Polyethylene

(c) Wire
Ethyl ene Prop Ioyl ene

(d) 0-Rinz

(e) Solder Joints

Radiation
Threshold

N/A

N/A

N/A

_N/A

N/A

Reference

N/jA

N/A

N/A

NIA

N/A

Act ivat ion
Energy Reernce

108025)i
0,78cV Sect. 8.2

57820, pg 85

1.5 eV... Sect. 6.17.2
57820, pg 87

* 1. eV Sect. 6.17.3

57820, pg 87
1.2 eV S ect. 6.17.4

57820, pg 88

2 eV sect. 6,17.5

57820, pg 91

0.98 eV Sect. 6.17.26_
111 eS&S~rS57820, pg 91

(z) capacitors __N/A N/A 1.68 eV Sect. .6.17_.6

JUSTIFICATION/COMMENTS As stated-on Page 34. Section 5.4.5.3 of 1 802.

these materials are not susceptible to significant degradation due to

radiation agin&.

0

TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-XMTR-003 pLANT WEN UINIT(S) 1 ~ SHEET --14 OF -24

BINDER TITLE ROSEMOUNT 1153 SERIES* AOMPUITED DATE R __R _

PRESSURE TRANSMITTERS CEKDDT ______

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 108026. Sect. 6. Daizes 13-16 )

Identify Acceptance Criteria: See Section 6, pages-13 thru 1 6.

(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/na/NA)? Yes (Reference 1802. Sections 10 & 11.

pages 56 thru 74
Identify baseline and functional testing:

JUST IFICATION/COMiMENTS None

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA),? Yes
(Reference 1802, Section 20. pages 116&117. )

JUSTIFICATION/COMMENTS None

I __________

I EQPI 13 .23
TVA



BIDR O WBNEQ-XMTR-003 PLANT__BN UINIT(S) 1SHEET 15 OF 24
R __ 7R__

BIDRTTE ROSEMOUNT 1153 SERIES BCOMpUTED ______ _DAT

PRESSURE TRANSMITTERS CHECKED DATE____ ___

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE PERFORMANCE

SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONS (Continued)

(4) Do the applied loads during baseline testing reflect normal operating

conditions (yes/no/NA)? Yes (Reference___________

JUSTIFICATION/COMMENTS See comment sheet 15A.

(5) Identify electrical characteristics necessary to ensure the equipment

performance specifications can be satisfied.

(a) Parameter Specific Accident Conditions Reference
57 820

Voltage 13.5 - 4OVDC pag~e_77
57820

Load 0-1325 OHMS page 77

Frequency NA______

Accuracy Open Item______

Other( s)

JUSTIFICATION! COMMENTS ________________________

PAGE (

TVA 19537 (OE-3-86) 
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WBNEQ-XKTR-003 WBN 1A 2BINDER NO. _______ PLANT______ UNIT(S) 1SHEET l.AOF 2

BINDER TITLE RSMUT15 SEISBCOMPUITEDM Z DATE R__R
PRES SURE TRANSMITTERS

______________________CHECKED DATE____ ___

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

(5)(b) Param-eter Demonstrated Conditions -Reference

Voltage See-Comment______

Load See Comment

Frequency NA

Accuracy Open Item

Other( s)

JUSTIFICATION/COMMENTS Voltage. load and frequency are accounted for

in the design Process and will not vary during accident conditions

since they are powered from regulated Dower supplies with fixed loads,

and connected with-qualified cable. The voltage and load will be

verified due to requirement Placed in QMDS.

P,~GBII ~EQP260.O1

TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-XMTR-003 PLANT WBN UNIT(S) 1SHEET. 16 OF 24

ROSEMOUNT 1153 SERIES BCOMPUTED~/I. AE___

BINDER TITLE 
RDRATE_

PRESSURE TRANSMITTERS -CHECKED ______DATE 4~

K. REQUIRED OPERATING ENVIRONMENT47E35-2R -53 1 MA3EL7137

Reference Environmental Drawing No. See Sheet 16A

(1) Normal Max (2) Abnormal Max

(a) Temperature (*F) _104 (a) Temperature '0 F) _110

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

(c) Humidity (Z 80 - (c) Humidity MZ -90

(d) Radiation (rd) 1.8 x 10O7* (d Radiation (rd) _NA

*See Tab C, Section G

(3) Process Interfaces: The transmitters are connected by impulse lines to

the process systems which they are monitoring and are located-in

instrument racks away from the process system so that they-will not

see any-sianificant effect due to process temperature.

(4) State anticipated occurrence frequency and duration of abnormal

conditions: These conditions could exist for Up to 8 hours and will

occur less than 1% of the plant life.

(5) Accident (worst case for any combination of specif ied accident

parameter including peak, duration, and profile):

(a) Temperature ( 0 F) 125 Accident type jiLA...

(b) Pressure (psia) 14.4 Accident type ALL HELB

(c) Humidity MZ 100 Acc iden t type ALL HELB

(d) Radiation (rd) 4. 1 x 10* Accident type LOCA

(e) Spray Type N/A Accident type N/A

*See Tab C, Section G

TVA 19537 (OE-3-86)
I
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BINDER NO. WBNEQ-XHTR-003 PLANT WEN UNIT(S) 1SHEET 16A OF 24

BINDER TITLE ROSEMOUNT 1153 SERIES B COMPUTED DATE 4.R - R _

PRESSURE TRANSMITTERS CHECKED DATE____ ___

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature (OF) 104

(b) Pressure (psia) ATM(-)-

(c) Humidity M% 80

Cd Radiation (rd) 3.5x10 4*
*See Tab

(3) Process Interfaces: See sheet

47E235-81 RO: RMS A9 & A14. EL 676'

C,
16

(2) Abnormal Max

(a) Temperature (OF)

Cb) Pressure (psia)

Cc) Humidity MZ

Cd) Radiation Crd)
Section G

(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 the plant l'ife.

(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 (psia) NA Ac cident type NA

(c) Humidity C)NA Accident type NA

(d) Radiation (rd) <1 x 107Accident type LOCA

(e) Spray Type NA Accident type NA

PAGEA3 A1

1 EQP113.23

TVA
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WBNEQ-XMTROO03 PATWBN UNIT( IS) 1SHEET 17_ OF 24_
BINDER NO. ______ LN_____ 

_

BINDER TITLE RO___40__NT _153_SERIES_ COMPUTED 19
4
-14 DATE ______

PRESSURE TRAN SMITTERS -CEKDDT

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

(6) Is the equipment subject to moisture or liquid intrusion which can

affect the performance of the equipment under design basis accident

conditions (yes/no/NA)? No (Reference See TAB C. Sect. E )

(7) Subject to submergence (yes/no/NA)? N

(Reference See Sheet 17A 
9

Identify initiation time and duration of submergence: NA

(8) Special environmental calculations (temp. , rad. , etc.)'

Type RIMS No.

Condensate Formation B45 851017 235

Flooding- B45 860110 218

Normal Radiation Dose B.45 860328 236_

Accident Radiation Dose B45 860328 237

TVA 19537 (OE-3-86)



BINDER NO. ~NQ~RO3PLANT__ ~ UNIT(S) 1HEET 24

R R_

BINDER TITLE ROSEMIOUNT 1153 SERIES B COMPUTED DATE_____ ___

PRESSURE TRANSMITTERS -CHECKED _____ ________

W() The following table shows the device ID number, actual elevation from the
field verif ication (TAB F) , and the submergence level based on flooding
calculation (TAB C, Section F).

ID #

1 -FT-70-21 5A
1-FT-70-215SB
O-LT-77 -134
O-LT-77 -135

Actual Elevation

717 '7"
717 T'7
681 15"1
6 81 '5 "

Submergence Level

713 '3"
713 '3 "
676 '6"
676 '6"

PAGEA62-

I EQP113.23
TVA 19537 (QE 3-86)



BINDER NO. WNEQ-XTR-00
3 PLANT WBN UNIT(S) 1 - SHEET 18 OF 24

R R

BINDER TITLE ROSFEMOUNT 1153 SERIES B COMPUTED DATE--_

PRESSURE TRANSMITTERS CHECKED DATE Y L

LJ SUMARY COMPARISON OF TEST CONDITION TO SPECIFIED CONDITIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specifi~ed Demonstrated Reference
108026, Vol. 1,

Sect. 16, pp 97-98

Operating Time 100 days 968 Hrs & Table 34. P 82
108026, Vol. 1,

Temperature (OF) _1250OF 318OF Table 34._p _82

108026, Vol. 1,

Pressure (psig) 14. 4 _psia 72 psi&_ Table 34,-p 82
108026, Vol. 1,

Relative Humidity M% _100% 100% _ p 76, Sect. 15.2

*Chemical Spray NA -NA ______NA___

7 7 108026,.Vol. 1,

**Radiationl (rd) 1.8 _x 10 2.62 x _10 Fig. 1. p 61

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.

***Demonstrated operating time includes 
an 80 hour DBE and 37 days of post-DBE

testing.

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

Test Profile

Parameter Envelopes Specified

(Yes/No/NA) _ Reference
108026, Vol. 1, Fig. 10

Temperature 
Yes p 86-, Sect. 16._2 97

108026, Vol. 1, Fig. 10

Pressure Yes p 86, Sect. 1'6,. p 97

108026, Vol. 1, p 76,

Relative Humidity 
Yes Section 1 _5.2

Chemical Spray NA NA

Submergence 
NA NA

JUSTIFICATION/COMMENTS None

L EQP113 .23
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BIDRN.WBNEQ-XMTR-003 PLANT________ UNIT(S) 1__ AN__SET_9OF 2

BIDRTTE ROSEMOUNT 1153 SERIESB COMPUTED JýJRR_____
BINESSRE TIASMT LE __ _DAE_

PRESUR TA1~MITER -CHECKED 4 fiDATE____ ___

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 Malgins Per IEEE-323(74) Applied Yes/No/NA

Temperature: +15 degrees F +150FYe

Pressure: +10% but no more than 10 psig +10%Ye

Radiation: +10% of accident dose +10% Ye

Time: +10% (or 1 hour + operating time +10% Yes
per NUREG-0588) (Comment (1))

Voltage: ±10O% of rated value NA NA

.Frequency: ±5% of rated value NA NA

Environmental T ransient: the initial
transient and the peak temperature
applied twice YesYe

Seismic Vibration: +10% added to 10%
acceleration Comment 2 Yes

JUSTIFICATION/COMMENTS: (1l)Accident dearadgtion equivalency in

TAB C. Section E demonstrates that the test conditions envelope

vlant accident-conditions for 100 days.

(2) Per TVA standard svecification SS-E18.12,01. this equipment-

should be tested to 3g's horizontal and 2a's vertical. The test-

in2 up to 9.82z's was more than adequate.

PAGE625
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BINDER NO0. WBNEQ-XMTR-00 3PLANT WD UNIT(S) L.U2 SHEET _20 OF _2_4

_____________ ~R __R_ _

BINDER TITLE ROSEMOUNT 1153 SERIES BCOMPUTED DAATE

PRESSURE TRANSMITTERS CHECKED / DATE

M. OPERABILITY TEST RESULTS

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

(Reference Refer to 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 Sect. 15.3. p 77 of 108026 )

JUSTIFICATION/COMMENTS None

(3) Did the equipment perform its intended function during the simulated

post-design basis accident exposure (yes/no/NA)? Yes

(Reference Sect. 16. p _97 and Sect. 17. p 98 of 108026 )

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 (Ref erenc e TAB C. Section E )

JUSTIFICATION/ COMMENTS None

(5) Abnormal Conditions: Were abnormal conditions or anomalies properly

addressed and resolved (yes/no/NA)? Yes

(Reference See Comment ).

JUSTIFICATION/ COMMENTS Rosemount has provided detailed descriptions

and analyses of test anomalies which occurred in several of the test

phases. We have reviewed these anomalies with respect to plant

specific -requirements and concur with Rosemount's disposition.

See open item.

TVA ______ _____

____________ tr~ 1 1 h J.LI



BINDER NO.WBNEQ-XTROO03 PLANT WIN UNIT(S) ____SHEET 11- OF 2,-4--

BINDER TITLE ROSEMOUNT 1153 SERIES B COMPUTED DATE_______

PRESSURE TRANSMITTERS CHECKED fDATE ___ ______

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 None

PAGE___d
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BINDER NO. WBNQ-XMIR-00l PLANT WBN UNIT(S) SHEET -22- OF 24
~ R - R _ _

BINDER TITLE ROSEMOUNT 1 153 SERIES B COMPUTED DATE___

PRESSURE TRANSMITTERS 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 perf~ormed, complete the following:

(a) Were equipment performance requirements
identif ied?

(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 af fect

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?

Ye s/No/NA

Yes

NA

Yes

NA

NAA

NA

NA
Open
It em

Yes

Yes

Yes

NA

Yes

P A G E- 6-g
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BINDER NO.W`nEq7MTR-003 PLANT WBN UNIT(S) 1 SHEET 23 OF 24

I Ag/A ~ /1L~ R -__R _

I BINDER TITLE ROSEMOUNT 1153 SERIES B COMPUTED DDATE

PRESSURE TRANSMITTERS 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 tem Iperature/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 p11 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 ope rability status/mode satisfied?

(14) Criteria regarding test failures or anomalies
satisfied?

6,aq

I EQPl13.23
TVA

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

NA

NA

NA

Yes

Yes

NA

Yes

Yes



BINDER NOYWBNEQ-XTRhOO
3  PLANT WBN UNIT(S) 1SHEET 24 OF 24

BINDER TITLE ROSEMOUNT 1153 SERIES B COMPUTED1*1 DATE R__R __

PRESSURE TRANSMITTERS -CHECKED Id DATE

0. SUMMARY OF REVIEW (Continued)

(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 Y_]es

required performance characteristics?
Open Item

(c) Has the test/analysis demonstrated that performance 
No_. 5

performance specifications and characteristics

(e.g., voltage, load frequency, and other

electrical characteristics) can be ensured?
Open Item

(16) Criteria regarding instrument accuracy satisfied? No. -5-

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

satisf ied?

(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? 
Ye~s

(19) Criteria regarding margins satisfied? 
Yes

(20) Maintenance and surveillance requirements adequately 
Yes

identif ied?

P. _DISCUSSION

None

PAG-Eb S

TVA 19537 (OE-3-86) 
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I BINDER NO.WBEQ-XXTR--004 PLANT WBN -UNIT(S) 1 SHEET IL OF

BINDER TITLE BARTON 763 COMPUTED iif DATE YZ-2J R -R _( LOT?7 CHECKED __ DATEA(L

Tab A - Identification of Equipment

Comprising the Equipment Type

wAEA:±
EQPO 55.*27

TVA



TAR A - EQUIPMENT IDENTIFICAT ION MATRIX BINDER NO. HBNEQ-XNTR-D04 4
MANUFACTURER: BARTON
PAGE. I OF 2

---LOCA-- LCTION -------
EBIS NO. UNIT DEVICE ID NO. DESCRIPTION MODEL. COLUHN AZ ELEY RH/RHO CONTRACT# EVENT EAT OPER TINE SAFETY FUNCTION

-- ---------- ------------ ---------- ----------------- ------------- ------ ------- ------ --------------- ----- --- --------------------------------------------

NON-I-PT -U0I-0009A --D I-PT -001-0DO9A -B S62 MAIN STEAM .763 LOT 7 731 2' A02 71IC62-54114-1 MS/V A 1000 INITIATES FEEDHATER 1501
ADO PRESS FM/V A 10O1D AND SAFETY INJECTION; PAN

8Ni-I-PT -0R1-00098 -E I-PT -001-O009B -E S02 MAIN STEAM 763 LOT 7 733' 5' AO2 71C62-54114-1 MS/V N 1001) IN!ITI ATES FEEXHATER 1601
NOR PRESS FM/C A 1 000 AND 'SAFETY INJECTION PAM

NON-I-PT -001-002VA -D I-PT -OV1-V020A -0 903 RAIN STEAM 763 LOT 1 73! 4- AR2 71C62-54114-1 MS/V A lOAD INITIATE*S FEEDMATER 1501
MDR PRESS FM/C N lOAD) AND SAFETY INJECTION; PAM

BMO-I-PT -001-0020B -E I-PT -0VI-0020B -E 663 MAIM STEAM 1 763 LOT 7 133 57 AR2 71C62-54114-1 MS/V A lOAD INITIATES FEEDMATER ISOL
ADO PRESS FM/C H lAUD AND SAFETY INJECTION; PAMN

MUM-I-PT -068-0063 01 I-PT -060-0063 -0 LOOP I HOT LES PRESS 763 LOT 7 717' 6* A06 71C62-54114-1 L A 1001) PAR
HF A Ina
HR A IMO
RH/A A ING
CR/A A IMD

MUM-I-PT -068-0322 -O I-PT -060-0322 -6 RCS PR1R PRESS 763 LOT 7 076 731' r IIR 71C62-54114-1 L A TRIM TRIP FUNCTION FOR BOTH HIGH AND
MS/C N SRIM LON PRESSURIZER PRESSURE
FM/C A SRIMN.
CR/C A SHIN
RH/C C SMIN

MEN-I-PT -068-0323 -F I-PT -060-0323 -F RCS PROR PRESS 763 LOT 1 714 32' HiR 71C62-54114-1 L. A SRIM TRIP FUNCTION FUR BOTH HIGH AND
1200 MS/C A SHIM LOM PRESSOBIZEB PRESSURE4

A LFM/C A TRIM
CV/C A 5MIR
RH/C C SHIN4

ICONTRACT NMURERS SRHOW IN THIS TAR MERE OBTAINED BY TRACING THE SERIAL HOMIER ON EACH TRANSMITTER TOROOGH PREPARER/DATE ---- --- ---TRA PROCUREMENT RECODRS AND RID NOT DEPEND ON FIELD VERIFICATION DATA FOR CONTRACT NUMBERS.
CRECEER/DATE L t (iA 7-"'

%0 ab



6~~

EGOS NO. UNIT DEVICE ID NO. DESCRIPTION

* NO-I-PT -068-0334 -E I-PT -060-0334 -E RES PRZR PRESS

* NO-I-PT -068-0340 -4 I-PD -06B-0340 -D RES PAIR PRESS

TAB A - EQUIPMENT IDENTIIFICATION MATMII

---------LOCA ATION -------- ---
MODEL COLUMN AZ ELED NM/DAD CONTRACT' EVENT CAT OPER TIDE

763 LOT 7 09l 734'10' 0DM 71C62-54114-1 L A ODIN
MS/1C A SHIN
FN/`C A OMIN
CD/C A ODIN

RU/C C 5MIN

096 135' IDR 71C62-54114-1 L-4 A ODIN

rmC A sDiN
fN/C A ODIN
CO/C A ODIN

RD/C C ODIN

163 LOT 7

RIDDED NO. NBNEQ-XDTR-004
MANUFACTURED: BARTON
PAGE: 2 OF 2

SAFETY FUNCTION

TRIP FUNCTION POD ROTA N16N AND
LOG PRESSURIZED PRESSURE

TRIP FUNCTION FOR ROTH NISH AND

LON PRESSURIZER PRESSURE

NCONTRACT NUDBERS SHOWN IN THIS TAD NERE OBTAINED BY TRACING TOE SERIAL NUMBER ON EACH TRANSMITTER THROUGH
TON PROCUREMENT RECORDS AND 0I0 NOT DEPEND ON FIELD VERIFICATION DATA FOR CONTRACT NUMBERS.

N --- 0 N --- A---

PREPARER/RATE

CRECKER/OUTE I z, -- ----- - ----

V.'' Nil' A'4t'i'JiNV '."4 ~ ~ N~i,' .' W.J 'I.'.' V I N .14k k.,,l' I). *.1 ' JAIik o.

.~2

U

0

S

-A

'a



BINDER NOWBNQ-XK~TR-004 PLANT WB UNIT(S) 1 SHEET L-- OF

BINDER TITLE BARTON 763 COMPUTED ____DATE R - R _

LOT 7 CHECKED DATE /

Tab B - Checklist for Evaluation of

Environmental Qualitication

Including Swnmoary and Conclusion

..PAGE~.
EQP05 5.*27

TVA



BINDER NO.WBNEOQ MTR-'004 PLANT WBN UNIT(S) 1SHEET 1 0~
R ___R

BINDER TITLE BARTON 763 COMPUTED X~i/e DATE_________

LOT 7 CHECKED PM DATE ______________

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

Pressure Transmitter

WP~tina'hnnAA/Barton

763 Lot 7

763 Lot 2 Upgrade

QUALIFICATION REPORTS

(1) Title/Number/Revision WCAP-8687.

2-EOTR-EnlA- Reviqion 2 *

(2)

(3)

Supp.

Title/Number/Revision WCAP-8587. Supp.

l-EQDP-ESE-LA. Revision 4

Title/Number/Revision WCAP-8587 Revision 6

"Methodology"

RIMS NEB 840807 359

DATE March 1983

RIMS NEB 840807 355

DATE March 1983
NEB 840724 353

RIMS NEB 840724 354

DATE March 1983

OTHER (ANALYSIS3, VENDOR DATA, ETC.).

(4) ORN 74911

(5) QRN 74962

(6) QRN 68872

(7). QRN 43423

(8) Auditable Link Document (B45 860521 351)

(9) WAC-33

*All references referred to in Tab B are to this test report (TAB D)
unless otherwise noted.

EOPO 55.27

TVA 19537 (OE-3-W',



BINDER NO. WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 1AOF 24

BINDER-TITLE BARTON 763 COMPUTED DATE R___ R__ _ _ _ _

LOT 7 CHECKED _ ___DATE ___ ______

(10) WAC-32

(11) WAC-34

(12) WBNNAL3-025 (B45 860328 236)

(13) GENNAL3-OO1 (B45 851117 235)

(14) WBNNAL3-004 (B45 860205 235)

(15) TI-RPS-48 (B45 851105 235)

(16) Cat. & Oper. Time-System-68-R8 (B45 860722 218)

(17) Cat. & Oper. Time-System 1 R9 (B45 860722 219)

([8) WBPE0018603012 (B43 860402 901)**

(19) OE Calculation (1-PT-68-63) -(B43 860318 901)

(20) PAM Functional Requirement Document-(B45 860127 351) *

(21) Setpoint Methodolozy Study (B45 851211 600)**

(22) Barton Upgrade Package WO7 851024 001)

(23) WAC-20

(24) WAC-18

(25) WAC-35

(26) TI-ANL-198 (B45 851001 236)

(27) WBNAPS2-001 (B45 860711 236)

(28) WBNOSG4-44 (B45 860110 218)

(29) Spec. Sheet No. 01010

(30) Spec. 955270 (B45 850423 359)

(31)Svece 95332& (B45-850508- 351.)

~ASee Open Item Sheet

TVA- 19537 (OE-3-86)



BINDER NO. WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1SHEET i-BOF 2___4
R __R

BINDER TITLE BARTON 763 - COMPUTED DATE _______ ____

LOT 7 CHECKED ______ DATE L' -(4~ ______

(32) WAT-D-6467 (B45 850321 600)

(3 3) WAT (EQ) -001 (B71 860225 001) -

(34) TVA-86-620 (B45 860804 612)

(35) Manual No. 82F1 (B45 850426 352)

(36) Dwz. 8765D46 Rev. 5

(37) Moisture Intrusion (B45 860812 236)

(38) WAT (EQ)-010 (B71 860516 003)

*** See Open Item Sheet

EQPO 55.27

TVA 1 9537:-(OE-3-86)



BINDER NO. WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1_____ SHEET 2 OF 24

BINDER TITLE BARTON 763 COMPUTED DATE i R__R

LOT 7 CHECKED _____DATE 1ZL-____ ___

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 _____________

1. SCR WBAkEB/L8575 & ECN 6119

2. SCR 6224 -Unqualified Splices

3. Lot 2 Solder Modification

4. Drawing 8765 P46 R5

5. Valve Vault Floodina (SCR WENEEB 8584)

6. Demonstrated and required looD accuracy (SCR EQP8621 Rl)

COMMENTS /RECOMMENDATION S ____________________

EQPO 55.27
TVA 19537 (0E.-3--86)



BINDER NO.WBNEQ-XTR-0 4 , PLANT WBN UI81 I uEET3 O 24

BIDR IL BARTON 763 -AE&A R -.It

LOT 7 CHECKED L 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 lOCFR5O.49
and/or NUREG-0588 Category I (IEEE323-1974)

Components are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of IE Bulletin No. 79-
0lB (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JUSTIFICATION/COMMENTS _______________________

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1974

IEEE 344-1975

I Q0377 PAGE-L .5
TVA LruJL



BINDER NO. WBEQ-XTR-004 PLANT WBN UNIT(S) 1 ~ SHEET A& 0F24-

BINDERTITTLE BARTON 763 COMPUTED DATE /s9 R -R_ _

LOT 7 CHECKED DATE __ ____

D. QUALIFICATION METHODOLOGY (Check only one block)

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

X Test of Similar Items with Supporting Analysis

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

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

JUSTIFICATION/COMMENTS "The lot 2 baseline confixuration has been

compared with the lot 4 and lot 7 baseline confieuration and differ-

ences noted. The baseline comparison showed only revision level

differences (not affecting qualification) of-some piece parts and a

solder modification. The Barton uparade vackaze is contained in TAB

C. Section G.

K ~PAGE!~
TVA EQP055-.27.



SUNDE No. WBNEQ-XMTR-OO'1LANy WBN -........ UN1TIS) 1. .- SHEET 5 OF 2

NDER rrruz BARTON 763 COmpUTW AT Rt _R

LOT 7 CHinCac L.. DATE -1/ý'

E.. EQUIPMENT DESCRIPTION

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

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

Plant Device

Transmitter

Barton

763 Lot 7

763 Lot 2

Upgrade

See Tab C

Section A

Qualification
Document

Transmitter

Barton

763 Lot 7

001

4I85

147 1

(5) Identify Component- ____________________

Unique checksheet
attached:_______________________

JUSTIFICATION/COMM'ENTS Lot 2 and Lot 7 transmitters can be

differentiated by the Baseline Design Document to which they were

built as shown in Tab C, Section G.

I ~PAGE,0.
TVA EQP055.27

Reference

See Tab C

See Tab C

Sect. G

Table 1

Page 23

N



BINDER N O.BNEQ-XMTR-OO4 PLANT WBN UNIT(S) 1 SHEET 6 OF24

BINDER TITLE BARTON 763 COMPUTED DATE R -__ R

LOT 7 CHECKED fV DATE ___ ______

F. INSTALLATION INTERFACES

List all in terfaces pertinent to EQ identified in the test report
and/or evaluation and reference the source. Is the interf ace a
requirenent for our application (Yes/No)? (Note below.) If yes,
enter requirement in QMDS, if No, provide justification.

Interface

Mounting Bolts

External
Process
Connections

Electrical

Conlnections

.Conduit Seals

Connector

Seals

Orientation

Physical
Configurati on

Other

Identify Interface

4-5/16"-225 to 245 in/lb

1/2" NPT FEMALE

PER DWG 8765 D46 R5

PER DWG 8765 D46 R5

PER DWG 8765 D46 R5

Horizontal

DWC 8765 B46 R5

See Comments

JUST IF ICA TION /COMMENTS *The

Plant
Requirement?

(Yes/No)

Yes

Yes

Yes

NA

NA

Yes

Yes

Reference
Test Report
DWG 8765D46R5
4.2.3 pg. 7
SPEC 953328
Sect. 4.3.3
-TAB E

TAB I
Note 2 of DWG
8765 D46 - TAB I
See Comments

See Comments

Instr. Manual
Sect. 3 TAB H

TAB I

panels each transmitter is installed in are

binder WBNEQ-SPL C-001. The Barton transmitters are supplied with a

manufacturer seal (potting compound) which was tested and exposed to

total HELE environment as described in test report. This information

cy0
is contained in Westinghouse letter WAT-EQ-010 (WAT-D-6985) (B71 8605164-:0

which is. -in TAB E. Section H. *See Open Item Sheet 4.

TVA 19537 (OE-3-86)

Panels each transmitter is installed in are



SUDER NO. WBNEQ-XMTR-OO4pLANT WBN Wi~) 1 SHEE 7 OF2

9gjM Tfuj BARTON 763 DATEwJ'c ';/' 3 3

cHEcacin -___ DATE

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environment in accordance with IEEE-323 (714), paragraph 6.3.2
(yes/no/NA)? (note below)

(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

Yes/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Reference

3.1.1 Pg.3
3.1.2 and
3.1.3 Pg. 3

3.1.1 Pg. 3

3.1.14 Pg. 4I

3.1.5 Pg. 14

2.T -&.9 Pg11

of "** EQDP-ESE-1A
(Tab D)

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

(3) Have the test equipment, test equipment accuracies and calibration data
been appropriately documented (yes/no/NA)? Yes"*
(Reference Tables 2, 3, and 14 ).

JUSTIFICATION/COMMENTS '0-rings were replaced, see Sections 5.1 and
7.1 Page 10 and 18. **Calibration data and test equipment accuracies
available for audit at Westinghouse. tt" This section identifies the
test sequences which the transmitters were subjected to. Test
.sequences are as specified in IEEE 323-19714.: Since no exceptions-were
taken it-is assumed that final inspection and disassembly were performed.

TVA EQPO55.27

LOT 7



UNIDER No. wBNIQxmTh-OO4PLANT .iW .... UNWW ...... SHEET .~.&OFVAL

WIDER TflTU. BARTON 763 Douw ~ AT ./ I R

LOT 7 _______ED 412/J(

H. AGING

(1) Was aging considered in the qualification program
(Yes/no/NA)? Yes (Reference -3.1.1 Page 3

JUST IF ICAT ION/ COMMENTS

(2) Were the following effects considered in the

Aging Effect

aging program:

Yes/No/NA Reference

Thermal aging Yes 3.1.1 P9.3

Radiation exposure Yes 3.1.2 & 3 P
Pg. 3

Vibration (non-seismic) aging Yes* 5.3.5 Pg.14

Operational (electrical/mechanical/process) Yes 3.1.1 Pg. 3

stress aging

JUSTIFICATION/COMMENTS -*See WCAP-8587 - App. B Item 17 P. B-7 in

Tab E, Section D for further justification.

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

JUSTIFICATION/COMMENTS -Section 21 (P. B8) - Appendix B of

WCAP-8587 in Tab E Section D

(14) Thermal Aging:

(a) Was thermal aging considered in the qualification program

(yes/no/NA)? Yes (Reference 5.1 Page 9

JUSTIFICATION/ COMMENTS ___________________

I ~PAGEZ
TVA EQP055.27

9.3



BINDER NO.ýNXQ-ýXTR0O4 PLANT WB UNIT(S) 1 SHEET 2- 0192

BINDER TITLE BARTON 763 COMPUTED ______ DATE ~ R -R__

LOT 7 CHECKED DATE_________

H. AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation

identified in the qualification program (yes/no/NA)? Yes*
(Reference: 5.1. Patel9* ).

JUSTIFICATION/COMMENTS *See Appendix D. Section 3. pi D-5 of

W-CAP-8587 in Tab E. Section D. This is for generic Westina-

house NSSS equipment.

(c) Was the basis for thermal aging identified in the qualification

program (yes/no/NA)? Yes (Reference_________

JUSTIFICATION/COMMENTS See WCAP-8587. Appendix B. Section 7.'

Page B-2 in Tab E. Section D.

(d) Was the aging acceleration rate justified and the parameters of

time and temperature identified in the qualification program

(yes/no/NA)? Yes (Reference 5.1. pate 9

Parameter Plant Maximum Normal Test Equivalent

IIR-!75-F, PENT. RM (A6)=
Temperature 104*F NSVVR(A2)-130*F 125*C 1040F
Time 40 years 1673hrs 10 vrs

JUSTIFICATION/COMMENTS See Tab C. Section B.

(e) Was the Arrhenius metbodology used for accelerated aging

(yes/no/NA)? Yes -- (Reference 5.1. vage 9

JtJSTIFICATION/ COMMENTS __________________

Mf If activation energies were used for determining accelerated
aging parameters, are they properly referenced to the source

of the technical data (yes/no/NA)? Yes*
(Reference 5.1. Pate 9 )

JUSTIFICATION/COMMNTS *Test report used a-conservative

activation eneray of .5eV (see Appendix D. Section 3. paze

D-5 of WCAP-8587 in Tab E. Section D).

EQPO 55.*27 PG

TVA



BINDER NO.WBNEQ-XMTROO04 PLANT WBN UNIT(S) 1 SHEET 10 OF 24
- - , , R -__ R

BINDER TITLE DAKILN113_ Ij

LOT 7

COMPUTED OJ DATE V'-:J5 _____ ____

CHECKED P1 DATE q____ ___ ___

H. AGING (Continued)

(9') If a regression line was used for determining accelerated aging
parameters, are test points or failure modes identified on the
line (yes/no/NA)? NA (Reference__________

JUSTIFICATION/COMMENTS Regression lines were not used.

(h) Was the equipment operated during the thermal aging
(yes/no/NA)? Yes (Reference 5.1. Page 9

JUSTIFICATION! COMMENTS ___________________

(51 Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification
progran (yes/no/NA)? -Yes (Reference 5.2. Ppae 11

JUSTIFICATION/COMMENTS ___________________

.(b)' Were the mat-erials susceptible to radiation degradation
identified in the qualification progran (yes/no/NA)? .No
(Reference _NA

JUSTIFICATION/COMMENTS Not
irradiated to required dose.

Was the basis for radiation aging exposure identified in the
qualification program (yes/no/NA)? Yes
(Reference 5.2. page 11

JUSTIFICATION/COMMENTS See WCAP-8587 for further basis

(Sections 6.7.1. pR 6-3. and 6.7.4. Piz 6-4) in Tab E.

Section D.

TVA 19537 (OE-3-86) -Q052



BINDER NO.WBNEOQXTROO04 PLANT WBN UNIT(S) 1 SHEET A1OF 24~
R __R

BINDER TITLE BARTON 763 COMPUTED _ ___DATE_______

LOT 7 CHECKED _____DATE_______

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? Yes (Reference 5.2, Piz 11/3.1.3. PR 3 )

Plant normal ambient radiation 7
dose (rd) 2 x 10 (40 years)

Test exposure dose (rd) 6.8 x 10O7

Test exposure dose rate (rd/br) 2.0 to 3.0 M

Test exposure source type

(e.g., Co-60 gamma) Co-60 gamma

JUSTIFICATION/ COMMENTS ___________________

(6-1 Vibration (non-seismic) Aging:

(a) Were the effects of non-seismic vibration induced during normal
and abnormal operation addressed in the qualification program
(yes/no/NA)? Yes (Reference See Comments )

JUSTIFICATION/COMMENTS See Appendix B. item 17, piz-B-7 of

WCAP-8587. Tab E. Also see 5.35.5 pg-14.-

(b) Was the basis for vibration aging identified and justified in the
qualification program (yes/no/NA)? Yes*
(Reference 5.3.5. pg-14 )

JUSTIFICATION/ COMMENTS *See Appendix B, items 17 and 20,

P~s B-7 and B-8 of WCAP-8587. Tab E.-Section D.

(7) *Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process
operational stresses induced during normal and abnormal operation
addressed in the qualification program (yes/no/NA)? Yes
(ReferenceSee Comments )

J.USTIFICATION/.COMMENTS* S-ectibon 5-.1. Pz-9.- Test -Procedure-

addresses the fact that operational stresses were induced in

the qualification program.

EOP055,27
TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-XMR-004 PLANT _____ _ UNTS21SET4iO

BINDER TITLE BARTON 763 COMPUTED ~4L DATE STl'R - R __

LOT 7 CHECKED _ ___DATE ___ ______

R. AGING (Continued)

(b) Was the basis for stresses induced during operational aging
identified and justified in the qualification program
(yes/no/NA)? Yea (Reference See Comments )

JUSTIFICATION/COlIMENTS See Appendix B. Subprogram A. Section

13-15. ye B-6 of WCAP-8587. Tab E, Section D.

(8) Was the qualified life of the equipment and its basis defined in the
qualification program (yes/no/NA)? Yes
(Reference 7.5. pi 21 ).-

IIR-26.4 yrs, PENT. RM(A6)=9.9 yrs.
Qualified life (Document in QMDS) NSVVR(A2) -4.4 yrs.

SJUSTIFICATION/CONMMUTS See Tab C. Section B. and--Tab G.

(9) Were replacement intervals for the equipment or its components defined
in the qualification program (yes/no/NA)? Yes
(Reference 7.5. ya 22 )

Replacement Intervals (Document in QMDS) See Tab G for-replacement

interval for cover 0-rings.

JIJSTIFICATION/COMMENTS Although not a replacement Part, the

Potentiometer (Lot 2) is recommended to be exercised at all

calibration cycles. -See QMDS-in TAB G.

EQP055.27 R A EL'



BINDER NO WNQXT-0PLANT ~NUNIT(S) 1 SHEET 13 OF 24

BINDER TITLE BTN73COMPUTED -DATE g/ R -R___

LOT? ~CHECKED _ __DATE___ __

I. MATERIALS ANALYSIS

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

Mat erial/PropertylFunc tion
Radiation
Threshold

(a) EPT/0-rinits

(b)

(c) ______

(e) ______________ _____

JUSTIFICATION/COMMENTS At the conclusion

Activation
Reference Enerity

.92eV

of the a2ine testin2.

Reference

5.1. D10

it was

$, 1% ;" inn .anaftp -r ,1,a

0-rings were replaced and aged for 14 hours at 125*C based on an activa-

tion energy of .92eV. This 14 hours simulated 2-years of service for the

0-rinjzs. See Section 7.1 on page 18 of test revort in Tab D. Section A.

All other cnmnonentn v~re conn~rvativ~lv aBni~ned an activation ener~v of

.5 eV.

PAGE/3SEQPO 55.*27
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BINDER NO.WBNQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 14 OF 24
- ,~ R -_ R

BINDER TITLE BARTON 763

LOT 7

COMPUTED dtV4 DATE _ _ _ _ _ _

CHECKED gM DATE __________ ____

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

(1) Acceptance Criteria: Does the report/analysis identify the limiting
values of performance characteristics which would constitute failure if
not met (yes/no/NA)? Yes (Reference 3.2. PR 4

Identify Acceptance Criteria: Refer to Section 3.2 of the test report.

(2) Performance Characteristics: Does the report/analysis provide the
performance characteristics for the equipment which should be verified
before, after, and periodically during the test to judge equipment
perf ormanc e (yes /no /NA) ? Yes (Reference 3.2. PR 4/Table 5. 6. )

7, 8, and 11.

Identify baseline and functional testing: See Section 6.0. PR 6-1 and

Section 6.8. PR 6.9 on WCAP-8587 in Tab E. Section D.

JUST IFICA TION/COMM1ENTS

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DBE test (yes/no/NA)? Yes
(Reference Section 5.0. P~s 9-15 )

JUSTIFICATION/ COMMENTS ____________ ___________

EQP055.27
TVA. 19537 -(OE-3-86)



UNDER No.* WMQ-XMO004 PLANT .. W......... UNIT(S 1 - S&OfT 1J5, OF 2

UNDERTITLE BARTON 763 coinww DATE ______

LOT 7 CHECKED DATE ______

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

(4I) Do the applied loads during baseline testing reflect normal operating

conditions (yes/no/NA)? Yes (Reference____________

JUSTIFICATION/COMMENTS See comment under section 5(a).-

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

JUSTIFICATION/COMMENTS See comments on sheet 15A.

I..I PAGE
TVA EQPO55.27



BINDER NO. WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 15AOF 24

BINDER TITLE BARTON 763 COMPUTED ______ DATE R__R

LOT 7 CHECKED ______ DATE ___ ______

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

(5) (a) Parameter

Voltage

Loa d

Specific Accident Conditions

NA

Reference

See Comment

NA_

Frequency

Accuracy

Other(s5)

See TAB C, Section F
See Open Item 6

JUSTIFICATION/COMMENTS Voltage. load, and frequencv are-accounted for
in the design Process and will-not vary during accident conditionsSsince these transmitters are powered from regulated-power supplies with
fixed loads, and connected with qu-lified cable. -The only electrical
characteristics on which qualification is based is accuracy. Variations
in the Power supply are accounted for in the loop-accuracy calculations.

(5) (b) Parameter

Voltage

Load

Frequency

Accuracy

Demonstrated-Conditions

15-52 VDC

10-50 M4A

NA
See TAB C, Section F
See Open Item 6

Reference
Sect. 1.1.1 of
ESE-IA
Sect. 1.1.3 of
ESE-lA
Sect. 1.1.2 of
ESE-lA

Other( s)

JUSTIFICATION /COMMENTS

Electrical characteristics are contained in EQDP-ESE-IA and
specification 953328. Vendor submits to Westinghouse for approval
the verification of electrical characteristics to specification
953328. Verification of electrical characteristics is on file at
Westinghouse and can be audited. Specification 953328 is contained in

:TAB. Ei Section .C, and-. EQDP-ESE-IA. is contained in-TAB D, Section B'.

EQPO55 .27
TVA 19537(E-86



BINER No. WBNE0-XMTR404%~ANT .. L...... UNITIS) .1... SHEET .JýOF

NoEt m"U BARTON 763 We" DATE~ om ~

LOT 7 CHECME ____ DATE________

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No.

(1) Normal Max

(a) Temperature ( F) e~et 16A
See

(b) Pressure (psig) Sheet 16A
See

(c) Humidity () Sheet 16A
See

(d) Radiation (rd) Sheet 16A

(3) Process Interfaces:.,The transmi

the Drocess svstems which thev

Normal and abnormal: See Sheet 16A
Accident: ~47E235-145 RO Instrument Room

tter

(2) Abnormal Max

(a) Temperature (F) e~et 16A
See

(b) Pressure (psig) Sheet 16A
See

(c) Humidity () Sheet 16A
See

(d Radiation (r'd) Sheet 16A

s are connected by impulse lines to

are monitoring and are located in in-

strument racks away from the process system so that they should not

see any significant effect due to process temperature.

State anticipated occurrence frequency and duration of abnormal
conditions: 1% of the plant life and could exist up to 8 hours per

excursion -

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

(a) Temperature ( 0F) 327 Accident type L

(b) Pressure (psia) 26.7 Accident type L

(c) Humidity ()100 Accident type L

3.3 x 1087 (Gakmma )*
Wd Radiation (r'd) 4I.7 x 10 8(Beta)"* Accident type L

2000 ppm
(e) Spray Type Boron pH 8.2 Accident type L

*Radiation level contained in OE Calculation WBNNAL3-004 (B45 860205 235)
contained in Tab C, Section C.

**Radiation level contained in OE Calculation TI-RPS-'48 (B'45 851105 235)
contained in Tab C, Section C.,

PAGE-61
TVA EQPO55.27



BINDER NO. WBNEQ-XMTRO004 PLANT WBN UNIT(S) 1SHEET 16 AOF 24

BINDER TITLE BARTON 763 COMPUTED DATE / R__R

LOT 7 CHECKED in!"'__ DATE i ____ ___

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-56 R1, 713-RM-A6-Penetration Room

(1) Normal Max (2) Abnormal Max

(a) Temperature ("F) 104 (a) Temperature ("F) 110

(b) Pressure (psia) AW- (b) Pressure (psia) ATM(-

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

Cd) Radiation (rd) 2.2 x 10O6* Wd Radiation (rd) NA

K. REQUIRED OPERATING ENVIRONMENT

Refierence Environmental Drawing No. 47E235-45 LU Instrument Room

(1) Normal Max (2) Abnormal Max

(a) Temperature (OF) 75 (a) Temperature (OF) 120

(b) Pressure (psia) 14.7 (b) Pressure (psia) 14.7

(c) Humidity M% 60 (c) Humidity (%) 90

(d) Radiation (r d) 3.5 x10 ** (d) Radiation (rd) NA

**Radiation level based on OE Calculation GENNAL3-001. Contained in Tab C,
Sect. C.

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. 47E235-76 R3, 729-RM A2-NSVVR

(1) Normal Max (2) Abnormal Max

( a) Temperature (OF) 130 Ca) Temperature (OF) 140

(b) Pressure (psia) AT(- Wb Pressure (psia) ATM(-).

C)Humidity. 50) Cc) Humidity M% 100

Cd) Radiation (rd) 1.8 x C03 d) Radiation Crd) NA

*Radiation level based on OE Calculation WBNNAL3-025, contained in Tab C,
Sect. C.

EQP0 55.27
TVA 19537 (0E-3-86).



BINDER NO.WBNQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET 17h OF 24

BINDER TITLE BARTON 763 COMPUTED 4M DATE 4'2.Z3/X R- R

LOT 7 CHECKED 1ýbr DATE ______________

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Comments (duration/peak/prof ile/spray composition and pH1, margin, etc.)

See pages 17A, B, C, Do E. F. and G

(6) Is the equipment subject to moisture or liquid intrusion which can
affect the performance of the equipment under design basis accident
conditions (yes/no/NA)? Yes (Reference See Moisture Intrusion )

(7) Subject to submergence (yes/no/NA)? Yes

Identify initiation time and duration of submergence: NA

Comments: See sheet 17A1 and open item sheet 5.

(8) Special environmental calculations

Rad iat ion*

Rad iat ion*

Radiation*,

Radiation*

Temp era tur e**

Flood ing***

Flood iniz***

Moisture Intrusion *

(tempo., rad., etc.)

B45 860328 236

B45 851117 235

B45 860205 235

B45 851105 235

B45 851001 236

B45 860116 235

B45 860711 236

B45 860812 236

*Radiation calculation contained in Tab C, Section C.
**Temperature analysis contained in Tab C, Section I.
***Flooding calculation contained in Tab C, Section J.

****Moisture Intrusion contained in Tab C, Section L.

I - EOPO 55.27
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BINDER NO. WBNEQ-XMTR-004 PLANT WBN UINIT(S) -1SHEET 17AI O

BINDER TITLE BATN73COMPUITED ____ DATE,!ý,/z -R -A
LOT 7 CHECKED 6b-\__ DATE ____ q ___

K. REQUIRED OPERATING ENVIRONMENT (Continued)

(7) Comments: Tab A contains the exact elevation of the transmitters

(field verification) which can then be compared to the following

flood level:

1 - MR - elevation - 717.7 ft. (47E235-45 ROX__________

2. North Steam Valve Vault Room (A2) - 731.6 ft. (Calculation

WBNAPS2-OO1-)

3. Penetration Room (A6) - 713 ft. 7 inch (Calculation -WBNOSG4-44ý

Transmitter 1-PT-1-20A presently will be flooded, but Calculation

WBNNA6-004 is being revised and should lower the flood level below

the-transmitter elevation (see open-items).-

ID# ACTUAL ELEV FLOOD ELEV

1-PT-1-9A 731 '2" 731.6' *

1-PT-1-9B 733'5" 731.6'

1-PT-1-20A 73114" 731.6' *

1-PT-1-20B 7 33V53 731.6'

1-PT-68-322 731' 717.7'

1-PT-68-323 732' 717.7'

1-PT-68-334 734'10" 717.7'

1-PT-68-340 735' 717.7'

*See ope n item sheet'5

EQP055.27

TVA 19537 (OE-3-86)
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BINDER NO. WBNEQ-XMTR-OO4PLANT WBN UNTS HET17 O

BINDER TITLE BARTON 763 LOT 7 COMPUTED •§ DATE >i R__R

_______________________CHECKED DAT_________

LOWER CONTAINMENT AND INSTRUMENT ROOM4 (IIR)

Chemical Spray: The chemical composition of the containment spray was
based on the following solutions which result in the most severe
conditions:

1. Ice Condenser - Quantity of Ice - 2.7195 x 10 6Pounds - Boron
Concentration 1800 PPM B added as Na 2B 40 7 O 101H20

2. Boron Injection Tank - Volume - 900 GAL - Boron Concentration go go@O
-i PPM B in the form of H 3BO 3'~LJ~

3. Cold Leg Injection Accumulators (4 Tanks) - Volume - 103098 FT 3_
Boron Concentration: 2000 PPM B in the form of H 3BO03.

4. Upper Head Injection - Volume - 1800 FT3 - Boron Concentration:
21-d0 PPM B in the form of H 3BO 3

5. Refueling Water Storage Tank - Volume - 375,000 GAL - Boron
Concentration: 2100 PPM B in the form of H 3 B03 .

6. Reactor Coolant System - Volume - 12,145 FT 3 _ Maximum Boron
Concentration: 2100 PPM B in the form of H 3BO 3

Results: The solutions stated above yield a resulting concentration of
.19 Molar itffON resulting in a pH of 8.3 at 250C.

/l1j 3/Q3
4
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BINDER NO.. WBNEQ-DffROO04PLANT- WAN UNIT(S) 1 SHEET 17F OF- 24

BINDER TITLE BARTON 763 LOT 7 COMPUTED NX DATE ~2/

___ __ ___ __ ___ __ ___ __ ___ __ CHECKED 66-___ DATE _ _ _ _ _ _ _ _ _

NORTH STEAM VALVE VAULT ROCHi (A2) -FEEDWATER BREAK

NORTH STERM VALVE ROOM
FEEOMRTER LINE BRERK

PRESSURE VS TIME
TEMPERATURE VS TIME

(FIGLN3S 253
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22

S200-
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2s, F

-TEN'5RRTURE
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NORTH STEAM VALVE VAULT ROCH (A2) - MA.IN STEAM LINE BREAK

NORTH AND SOUTH STEA~M VALVE ROOM
MAIN STEA~M LINE BREAIK
TEMPERATURE VS TIME

tFIGLRE 271

TIME ISEC)

TVA. 1 1~b-*46)

BINDER NO.-_-WBNEO-DIT-OO4PLANT W~IN UNIT(S) 1 . SHEET '6P" W"_24
R R

BINDER TITLE BARTON 763 LOT 7 -COMPUTED DATE _____-_ --
___ ___ ___ ___ ___ ___ ___ ___ __ CHECKED 6b"\ DATE _ _ __ _ _ _



BINDER NO. WBNEQ-XMTR-004 PLANT WEN UNIT(S) 1 SHEET 18 OF 24

BINDER TITLE BARTON 763 COMPUTED ffe DATE ___ ______

LOT 7 CHECKED DATE 2__________

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDTIONS

(1) Comparison of worst-case maximum parameters:

Parameter Specified Demonstrated Reference
See Tab C Sect.

Operating Time 100 Days 15 Days H for Comp

Temperature ('F) 327, 535 420 315Pz4
Figure 2

Pressure (psia) 26.7 72 Paze 38
Thi 1, Pg. 16
EQDP-Tab D

Relative Humidity M% 100 100 Sect. B
Thi 1, Pg. 16

2000 ppm 2500 ppm EQDP-Tab D
*Chemical Spray VH 8.2 PH 10.7 Sect. B

3.335x10 6 .8x10 6.1, Pg. 16

**Radiation (rd) 4.7X10 (BETA)*** 9X108  TAB C,-Sect.-C

Submergence See Sheet 17A1 See-Sheet 17A1 ______

*Includes spray concentration, flowrate, density, duration, and pH.
**Enter 40-year integrated normal dose plus integrated accident dose

and specify type. 7
***Based on informa~ion contained in section K; accident - 3.3 x 10

normal - 3.5 xIO
****The temperature for the North Steam Valve Vault Room is 535 0F.

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

Test Profile
Parameter Envelopes Specified

(Yes/No/NA) Reference

1 Fig. 2
Temperature Yes' Pg. 38

Fig. 2
Pres sure Yes Pit. 38

Thl 1, Pg. 2
Relative Humidity Yes EQDP-ESE-lA

TAB C
*Chemical- Spray -Yes. Section K

JUSTIFICATION/COMMENTS 1QE Calculation-TI-ANL-198 (TAB C. Section I)
establishes that the peak temperature the transmitter will-see--is

.258.6 WQF.

-EQPO 55 .27
TVA 19537 (OE-3-86)



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)

Margin
Suggested Margins per IEEE-323(714) Applied Yes/No/NA0

Temperature: +15 degrees F > +15 F Yes

Pressure: +10% but no more than 10 psig > +10% Yes

Radiation: +10% of accident dose >+10% Yes

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

Voltage: +10% of rated value _____ No *

Frequency: +5% of rated value NA NA

Environmental Transient: the initial
transient and the peak temperature
applied twice Same Yes

Seismic
Vibration: +10% added to acceleration ;7+1O% Yes*
JUSTIFICATION/C0MMNTS: *Voltage must not exceed 52VDC + 1VDC-

See Note 14 on Dwg. 8765 D146 in Tab I.

*See Section 5.3.5 on page 14.

PAG-E.P
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BINDER NO. WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1 SHEET .20 OF 2

BINDER TITLE ]BARTON 763 COMPUTED DATE ~ R -R__

LOT 7 CHECKED_'4yDATE _

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 Section 7.4 Paze 20

JUSTIFICATION/COMMENTS NA

Oj3_ Did the equipment perform its intended function during the simulated
post-design basis accident exposure (yes/no/NA)? Yes
(Reference Section 7.4 Page 20

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 7.4 Page 20

JUSTIFICATION/COMMENTS See Tab C Section H

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

JUSTIFICATION/COMMENTS See Sheet 20A.

EQP 55 * 27 P A G E A4L2-
TVA



BINDER NO. WNQXT-0PLAN WE UNIT(S) SHEET 20A OF A

BINDER TITLE BATN73COMPUTED g(Z DATE

LOT 7 CHECKED -5,ý DATE I2<JOA

M. OPERABILITY TEST RESULT (Continued)

(5) JUSTIFICATION/COMMENTS See Appendix A and Sections 7.1 thru, 7.4

on pages 18 thru 21 of test report (TAB D) for a discussion of the

anomalies and their resolution. We concur with-the resolution

for the 0-ring-s and erratic behavior during HELB-because:

1. The cover 0-rings are being replaced per Westinghouse

recommendation as noted in the QMDS-in TAB G.

2. The erratic behavior has-been corrected in the Lot 7-model by!

a manufacturing chang~e to-build the transmitters with-the

soldered connection.

3.* The Lot 2 transmitters are being upgraded-to-the equivalent

,-~ 41.~ 1,~.. 1 1.~, ~ ~-h~ otlAoi m fir~t-inn nnd exerCiSing
UJ~ ~~tiC fltJL ~ J ~ .naaJ...---------------------

the potentiometer as discussed in TAB C. Section G.-This will

remain an open item until field verification is received that

the solder modification is complete.

P AG tZ -,-2
EQP055 .27
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BINDER NO. WBNEQ-XMTR-00 14PLAN~T Wfl±L UNIT(S) 1SHEET -.a1 OF 24

BINDER rrrii BARTON 763 COMPUTED ___ DATE R -R_ _

LOT 7 CHECKED --__ DATE______

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, maintenance,and inspection parameters which are essential to maintain qualification andwhich 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 
_________________________

PAGE413
EQP055 .27
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BINDER NO.. wfl 0-flMITfl-OOPLANT __WR UNIT(S) 1~ SHEET 22 OF24

BINDER TITLE BARTON 763 COMPUTED ___DATE

LOT 7 CHECKED ____DATE / ______

0. SUMMARY OF REVIEW

(1) Documented evidence of qualification adequate

(Have all assumptions, mathematical models, and

all extrapolations of test data used in an

analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary)

taken to the specified qualification level

adequately justified?

(3) Choice of qualification methodology adequately

justified?

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

(a) Were equipment performance requirements
identified?

(b) Were specific features and failure modes and

effects analyzed?

(c) Were assumptions and mathematical models used

together with appropriate justification for

their use?

(d) Were environmental parameters which affect

equipment performance identified?

(5) Adequate similarity between equipment and test

specimen established?

(6) Aging degradation evaluated adequately?

(a) Mechanical and/or cycle aging addressed?

(b) Equipment aged to end of life condition prior to

application of DBE conditions?

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

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

*See Section H (5b)

Yes/No/NA

Yes

No

Yes

NA

NA

NA

NA

Yes

-Yes

Yes

-Yes

_NA

No*

P OPO9 .27
TVA



BINDER NO. WBNEQ-XMTR-004 PLANT WB N UNIT(S) 1 SHEET 23 OF 24

BINDER TITLE BARTON 763 COMPUTED DATE ___ ______

LOT 7 CHECKED _____DATE ________

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

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

(7) Qualified life or replacement schedule established? -Yes

(8) Criteria regarding temperature/pres sure exposure Yes
satisf ied?

(a) Peak temperature adequate Yes

(b) Peak pressure adequate Yes

(c) Duration adequate Yes

(d) Required profile enveloped adequately Yes _

(e) Steam exposure adequate -Yes

(9) Criteria regarding test sequence satisfied? Yes

(10) Criteria regarding spray satisfied? Yes

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

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

(11) Criteria regarding submergence satisfied? Open Item Sheet 5

(12) Criteria regarding radiation satisfied? Yes

(a) Was dose rate considered? Yes

(b) Was beta radiation considered? Yes

(13) Criteria regarding operability status/mode satisfied? Yes

*(14). Criteria regarding test- failures or anomalies Yes
satisfied?

*See specification 955270 (Tab E, Section B) section 6.0 page 6 and
Westinghouse letter WAT(EQ)-OO1 (Tab E, Section F). See Also TAB C, Section C.

**Due to the test chamber configuration being small, the flow rate is considered
adequate in regard to the plant's requirements.

EQP0 55.27
TVA 19537 (OE-3-86)



BINDER NO. WBNEQ-XMTR-004 PLANT WBN UNIT(S) 1SHEET 24 OF 24

BINDER TITLE BARTON 763 -COMPUTED RP 14' DATE ___ _____

LOT 7 CHECKED L' DATE _____J

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

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

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

Yes/No/NA

Yes

Yes

Yes

(c) Has the test/analysis demonstrated that performance Yes
performance spec if ications and characteri stics
(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)
satisf ied?

(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
identif ied?

F. DISCUSSION

Open--Item Sheet 6

Yes

.No

Ye

Yes

Yes

Yes-

See Section 7.1.6 of WCAP-8587containe4iT~b~e~ilon~±.

EQPO 55.27
TVA 19537 (OE-3-86)

See Section 7.1.6 of WCAP-8587 contained in Tab E, Section D.
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a
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a

a

a

a

a

a

a
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UNIT DEVICE ID NO.

i-ft -068-0002A -1

I-IE -06"-0020 -1

j-fE -069-0014A -9

I-TI -065-001549 -E

I-TE -068-0 025B -E

I-IE -068-0037A -E

I-Il -068-0037B -E

I-Il -068-0044A -4

DESCRIPTION

RLS LOOP I lilT LE00

OTi FAIN TEMP?

us LOOP I Cal L16

RCS LOOP I COLD0 LES
III MAi 10 IM

RCS LOOP 2 lilT LES
513 RAIN TEMP

k(S LOO 21H0T1.06
RID RAIN TENP

WS LOOPW 2 CDLi LES
IT9 MAIN TEMP

RCS LOWP 2 COLD LED
RID0 MAi IN TEM

RCS LOOP S NOT11LES
RID HAIN9 109?

Ill A - EQUIPMENIT IDENTIFICATIONI MATRIX

m001 COLIUMN Al ELEV# MUMq

1760 016 702; LC

170016 762 IC

I16 040 712 LC

17G040 102 LC

Im 158 702 LC

174hY 158 702' IC
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BINDER NO. WBNEQ-ITE-002 PLANT WEN UNIT(S) L~- SHEET BiL OF B30.

BINDER TITLE ROSEMOUNT RTD' S -COMPUTED DATE ~ R-

~CHECKED 45&DATE~

A. DOCUMENTATION

Equipment Description

Vendor/Manufacturer

Equipment Model No.(s)

RTDs --See Tab At-

Rosemount

176 KF

QUALIFICATION REPORTS

(1) Title/Number/Revision

-- (See Tab D)

(2) Title/Number/Revision

(See Tab D)

(3) Title/Number/Revision

Westinehouse WCAP-9157

Westinghouse WCAP-9745

RIMS

DATE

RIMS

DATE

RIMS

DATE

OTHER (ANALYSIS, VENDOR DATA, ETC.)

1. Category and Operatina Times WBNOSG4r-O17 (Tab C-4)

2. 40 Year Normal DoseCalc GENNAL3-001 (Tab C-7)

P GO tLZ

NEB80121 8300

NEB81 0331343

EQP1 13.22TVA 19537 IOE-3-86) - -



BINDER NO.. WBNEQ-ITE-002 PLANT- WBN UNIT(S) 1SHEET B2 OF 1BY

BINDER TITLE .R-HON T SCOMPUTED DATER

.... CHECKED DATE --//3

B'. CONCLUSION OF REVIEW (Check only one block).

X Equipment Qualified (Pending resolution of open items)

Equipment Satisfies All Requirements Except Qualifi~ed Life or
Justification of Replacement Schedule

____Equipment Qualif Lcation Not Established by Documentation

____Equipment Not Qualified Based on Test Failures

OPEN ITEMS AND QUALIFICATION DEFICIENCIES

1. Westinghouse SetRoint Methodology Document

2. Terminal Block Rel~lacement

PAGE-/ .

TVA 19537 (OE-3-86) 
~P113.ZZ

TVA 19537 (OE-3-861 . EQP113.22



BINDER No. WBNEQ-ITE-002 PLANT WBN -UNIT(S) 1SHEET -- OF -10O

ROSEMOUNR RT' tP DT

BINDER TITLE ROEON T'SCOMPUTED Y-O-Lp DATE __ ___

CHECKED AdgL DATEI

C. QUALIFICATION CRITERIA

Criteria Used to Demonstrate Qualification is in Accordance with the

Following (Indicate All Documents Which are Applicable):

____Components are Qualified to the Criteria of lOCFR5O.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 ______________________

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 323-1971

PAG-Ei

TVA A.- IIsz



BINDER NO. WBNEQ-ITE-002 PLANT _______ UNIT(S) 1SHEET B4. OF B30

BINDER TITLE ROSEMOUNT RTD' S COMPUTED J2 4L.DATE R...R

_____ _____ _____ ____CHECKED ak 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 qualification of these devices was based

on three things: 1) material aging data presented by Westinghouse

and Digital (see TABs C-2 and C-3), 2) the operating experience TVA

has with these devices, and 3) the operating time margin being.

significantly longer than required (see TAB C-8). The test reports,

found in TAB D, were used to establish 3 above. For a more detailed

qualification analysis see TAB B and TAB C-i.

PAGE___

TVA 
EQP113.22



BINDER NO. NE--O2 PLANT ~NUNIT(S) 1SHEET B5 OFB3

BINDER TITLE ROSEMOUNT RD IS COMPUTED DATE 4•,R__R__
~CHECKED~ DATE~/P~

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) Manuf acturer

(3) Model Number(s)

(4) Serial Number(s)

(5) Identify Component-
Unique checksheet
attached:

JUSTIFI CATION/COMMENTS

*WCAP-9157. page 3-4 and

Plant Device

RTD

Rosemount

17 6KF

See**

None

Qual if ica tion
Document

RTD)

-Rosemount

176KF

6561

6888

6889

WCAP-9745. Page 2-8. Table 1.

**WCAP-91-7'. page 6-3 and Tab C-ý6.

***8749 8745 8750 8777 8773 30097

8747 8755 8753 8762 8774

8744 8754 8781 8760 8767

TVA 19537 fOE-3-86)

Reference

*

*

*

**

**

**

3ri M.3 * L



B3INDER NO. WBNEQ-ITE-002 PLANT WBN UNITIS 1 SHEET B6 OF B30

R-R _

BINDER TIT ILE ROSEMOUNT RTD' S COMPUTED 24.DATE_______
_____CHECK ED A 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.

Interface

Mounting Bolts

External
Process
Connect ions

Etectrical
Connections

Conduit Seals

Connect or
Seals

Orientation

Physical

Conf iguration

Other

Identify Interface

None

None

See comments below

None

None

None

None

None

Plant
Requirement?

(Yes/No)

NA

NA

NA

NA

NA

NA

NA

Reference
Test Report

NA

NA

NA

NA

NA

NA

NA

JUSTIFICATION/ COMMENTS The termination qualification is addressed in

PAGE___

TVA E~rt23 .LL

If yes,

binder WBNEO-TB-001.



BINDER NO. WBNEQ-ITE-002 PLANT WBN UNIT(S) 1SHEET B7 OF B3

BINDER TITLE ROSEMOUNT RTD' S COMPUTED DATE ___ ______

_____________-CHECKED I ~ DATE____ __

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environment in accordance with IEEE-323 -1974,

paragraph 6.3.2 (yes/no/NA)? (note below)

Yes/No/NA Reference

(a) Equipment inspected for damage Yes Note 1

(b) Baseline performance Yes Note 1

measurements taken

(c) Equipment aged:

Thermal No Note 1

-- Radiation YsNt

Wear No Nt

(d) Vibration/seismic testing

conducted No Note 1

(e) Design basis event (DBE)

exposure Yes Note 1

Mf Post-DEE exposure No Note 1

(g) Final inspection and
disassembly No Note 1

(2) Was the same piece of equipment used throughout the test sequence
described in item (1) above (yes/no/NA)? Yes-(See-WCAP-9745. Paige 3-15
and WCAP-9157. Table 6-1. page 6-3).

(3) Have the test equipment, test equipment aiccuracies and calibration data
'been appropria'tely' documented-(yes/no/NA)? No
(Reference Note 2

JUSTIFICATION/COMMENTS Note 1 - The test seguence scenario outlined

above (i.e.. GM() a) through (0)) is from IEEE 323-1974. The guali-

fication criteria for this eguipment is NUREG-0588. Category II (IEEEp 323-1971). Table 1-1. Paste 1-2. of WCAP-9157 outlines the RTD test-

EQP113.22TIVA 19537 (OE-3-86)



BINDER NO. WnEQ-ITEý-002 PLANT WBN UIS) 1 - SHEET Bi& OF B;fl

R -R

BINDER TITLE ROSEMOUNT RTD' S COMPUTED L34.DATE ___

______________________CHECKED 
DATE 4~~

sequence and WCAP-9745 Provides justification for the adequacy of the

test sequence Per NUREG-0588. Category II (pages 3-15 and 3-16 of

WCAP-9745). Also, the sequence employed satisfies the requirements

of Section 5.2(3) of the DOR Guidelines.

?Note 2 - Although test eauipment data was not included in the test

(fafll1:7~ #-u A, -- ^ava.aovdin~ radiation and environ-

mental test facility, radiation and environmental test Plans, and the

data acquisition system warrant the conclusion that the test data

was correctly and accurately compiled (see WCAP-9157, pages 4-1. 4-2.

. -- , ~

pt-

4-t, 3-1, and 5-3j.

TVA hQY11-3.-72



BINDER NO. WBNEQ-ITE-002 PLANT--.. ____ U .NIT(S) 1 SHEET B9 OF _ _E3
R -_ R

BINDER TITLE ROSEMOUNT RTD' S COMPUTED _____DATE __

_____________-CHECKED ~/ -DATE___
H.. AGING

(1)
Was aging considered in the qualification program

(Yes/no/NA)? No (Reference*

JUSTIFICATION/COMMENTS *Tab C-i Materials-Analysis-

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

Aeinz Effect Yes/No/NA Reference

Thermal aging No*
WCAP-91 57
Sect. 4-4

Radiation exposure Yes- Date4-

Vibration (non-seismic) aging No

Operational (electrical/mechanical/process) No *

stress aging

JUSTIFICATION/COMMENTS *Tab C-1 Materials Analysis

**Operational and vibration-azinz are-not sistnificant concerns

Continued on sheet B1O

(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 See Tab C-i Materials
Analys is).

JUST IF ICATION/ COMMENTS _____________________

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program

(yes/no/NA)? No... (Reference*

JUSTIPICATION/COMMHNTS. *Tab C-i Materials Analysis-

cE~fi
nnfll 1~ Op
~A~L~'L ±3 .hS

T VA: 1953.7 (OE- 3 861 1wrl JL .3 .



BINDER NO. ý NEQ-ITEOO 2P PLANT WBN UNIT(S) 1SHEET EL0 OF B3

BINDER TITLE ROSEMOUJNT RTD' S COMPUTED TS- DATE ~L~4R.

_____________________CHECKED 
DATE

for these devices, These devices are of simple construction and

are rigidly Pipe mounted: the vendor drawing (Tab I. drawing 176KF.,

note 2.3) specifies a vibration Performance specification which, in

TVA's en~iern judgement. adequately demonstrates that vibration

is not a concern.

Also with regard to operationil stress aging. these devices

nn~v~t~ nnqmiv~1v (i.e.. no mechanical movement) and~A~ii~nei

for extended service: therefore, operational strs ~n is not a

concern for this type of equipment.

TVA"ý"1



BINDER NO. -- WBNEQ-ITE-002 PLANT WBN UNIT(S) _ _____SHEET B11OF B30

BINDER TITLE ROSEMOUNT RTD'S COMPUTED _DATE ~ R_

CHECKED 44 DATE 64I

H.- AGING (Continued)

(b) Were the materials susceptible to thermal aging degradation

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

(Reference: WCAP-9157. tnate 2-7- ).

JUSTIFICATION/COMMENTS See also Tab C-i Materials Analysis.-

Cc) Was the basis for thermal aging identified in the qualification

program (yes/no/NA)? No (Reference - * - )

JUSTIFICATION/COMMENTS *See Tab C-i Materials Analysis.

(d) Was the aging acceleration rate justified and the parameters of

time and temperature identified in the qualification program

(yes/no/NA)? No (Reference *

Parameter Plant Maximum Normal Test Equivalent

Temperature***
Time***

JUSTIFICATION/COMMENTS *See Tab C-i Materials Analysis.

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

JUSTIFICATION/COMMENTS *See Tab C-1 Materials Analysis.-

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

JUSTIFICATION/COMMENTS *See Tab C-1 Materials Analysis and--

Tab C-3 Westinghouse's Materials Analysis and Process

Interface Evaluation.

PACI~~II
EQFl13 .2TVA 19537 (QE 3-86)



BINDER NO.. -WBNEQ-ITE-002 PLANT WBN UNIT(S) 1 SHEET B202 F
-'IA R R__H __

BINDER TITLE ROSEMOUNT RTD S COMPUTED T W-P DATE______

~CHECKED MDATE~

H. AGING (Continued)

(g) If a regression line was used for determining accelerated aging

parameters, are test points or failure modes identif2ied on the

line (yes/no/NA? Yes-- (Reference__________

JUSTIFICATION/COMMENTS See comment on H(4)(f).

(h) Was the equipment operated during the thermal aging

(yes/no/NA)? NA -(Reference __________

JUSTIFICATION/COMHENTS Aziny, was-addressed-by analysis (see-

Tab C-i Materials Analysis),

(5) Radiation Aging Exposure:

(a) Was radiaton aging exposure considered in the qualification

program (yes/no/NA)? Yes (Reference WCAP-9157. Sect. 2-2. V. 2-1 )

JUSTIFICATION/COMIMENTS Refer also to Tab-C-i Materials-

Analysis.-

(b) Were the materials susceptible to radiation degradation

identified in the qualifi~cation program (yes/no/NA)? Yes

(Reference WCAP-9157. Section 2. Page 2-7 ).

JUSTIFICATION/COMMENTS See Tab C-i Materials Analysis. Tab C-2.

Digital-Engineering Analysis, and Tab-C-3 Westinghouse Materials-

and Process Interface Evaluation.-

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

qualification program (yes/no/NA)? Yes-

(Reference WCAP-9157. Section-2-2. vame 2-i1)

JUST IFICATION/ COMMENTS___________________

TVA 19537. (OE-3-86). EQP132



BINDER No. WBE-IE02PLANT-- E UNIT(S) 1 _SHEET 2~OF B

BINDER TITLE ROEON TSCOMPUTED JiiL.DATE R R

- CHECKED DATE -

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable

kyesmnoraifW Les
an d Appendix A. page A-3

Plant normal ambient radiation 7
dose (rd) .1.08 x 10-- gamma

8
Test exposure dose (rd) 1.027 x 10 , gamma-

Test exposure dose rate (rd/hr) 8.046 x 106 (Note;: WCAP-915
incorrectly identifies the normal dose rate as 8.046 rad/hr

rather than Mrd/hr)

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

JUSTIFICATION/COMMENTS, The 1.08 x 10 7rd. gzamma normal dose

is for 5.4 years and was calculated from-the 40 year normal-

donnof 8 w 10 7rads (see GENNAL3-001 in Tab C-7).

(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)? No (Reference*

JUSTIFICATION/COMMENTS *Vibration. although mentioned in

IEEE 323-1974. is not defined in relation to-either intensity

.or frecuency. Generally, in Power Plant applications. this

.vibration would be-of low intensity (low acceleration less

than iG) which exists whenever the plant is generatina Power,

These device ar !iidly Dive mounted and are-of simple

PACEi~j3

TVA 19537 fOE 3-86) 
J~(VI1i .~L

7

Eqviij.
TVA 19537 tOE-3-86)



BINDER NO. WBNEQ-ITE-002 PLANT MIIL. UNIT(S) ______SHEET -U4 OF -a301

BINDER TITLE ROSEMOUNT RTD'S COMPUTED DATE C)~)~___

______________________CHECKED 
DATE LL.

H. AGING (Continued)

degradation. Additionally, TVA has operating experience for

one 5.4 year qualified life cycle for these RTI~s and has

includinz low level vibration. Therefore, in TVA's enzineer-

ing Judgement. the accelerations experienced during normal

plant operation are not sufficiently intense to cause

eguipment malfunction or failure. See also note 2.3 of

drawing 176KF (Tab I).

(b) Was the basis for vibration aging identified and justified in the

qualification program (yes/no/NA)? NA

(Reference*

JUSTIFICATI0N/C0MMAENTS *See (6)(a) above.

(7) Operational Stress Aging:

(a) Were the effects of electrical, mechanical, and process

operational stresses induced during normal and abnormal operation

addressed in the qualification program (yes/no/NA)? No

(Reference ________

JUSTIFICATION/COMMENTS See Section H (2).

PA.C E L4J

TVA EQPl1. 3.22



BINDER NO_ WBNEQ-ITE-002 PLANT WBN UNIT(S) 1SHEET B15OF B3 C

BINDER TITLE ROSEMOUNT RTh'S COMPUTED _____DATER__R___

~CHECKED 4KDATE iý

H. AGING (Continued)

(b) Was the basis for stresses induced during operational aging
.identified and justified in the qualification program
(yes/no/NA)? NA (Reference_________

JUSTIFICATION/COMMENTS See Section H (2).

(8) Was the qualifi.ed life of the equipment and its basis defi.ned in the
qualification program (yes/no/NA)? No
(Reference*

Qualifi.ed life (Document in QHDS) 5.4 Years

JUSTIFICATION/COMMENTS *See Tab__G and Tab C-i Materials Analysis.

(9) Were replacement intervals for the equipment or its components defined

in the qualifi.cation program (yes/no/NA)? No

(Reference Tab G_ -)

Replacement Intervals (Document in QMDS) Replace-RTDs every-5.4

vears or sooner.

JUSTIFICATION/COMMENTS See also-Tab C-i Materials Analysis.

EQI'113 .ZZ
TVA 19537 (OE-3-86). EQF113.2z



BIDE N.WBNEQ-ITE-002 PAT- WBN UNTS) 1SHEET -Bl 6OF B3

BINDER TITLE ROEONRDSCOMPUTED i• DATEj R

CHECKED DATE

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to Significant Thermal and/or

Radiation Degradation and Aging (Use Section C of EQC Binder for Detailed

Materials Analysis)

Radiation Activation

Material/ProvertV/Fuflctiof Threshol Reference _ nrg-

0

Reference

JUSTIFICATION/COMMENTS See Tab C-i Materials Analysis and Tab C-3

Westinghouse Materials and Process Interface Evaluation.-

TVA, 19537 (QE 3 86)



BINDER NO. WBNEQ-ITE-002 PLANT ______ UNIT(S) 1SHEET B1 7 OF B3 0-
R R

BINDER TITLE ROSEMOUNT RTD'S CMUED J{ DATE jw

CHECKED Ae40 -DATE_

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

(Note - All references in Section J are to WCAP-9157 unless otherwise noted.)

(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 Sect* 2. especiall-v pts 2-1. )

2-2) and 2-8
Identify Acceptance Criteria: Westinghouse's stated test-acceptance-

see Pas 2-1. 2-2. and 2-8-for supplemental discussion). However, for

our application, the demonstrated oinerability as evidenced by the RTD

Pretest and Post-test calibration data (WCAP-9157. Table-6-1. DQ 6-3)-

and the loop accuracy data Provided by Westinghouse (Tab C-5 TVA Watts

Bar Nuclear Plant Units-1 and 2 Statistical-Setpoint Study, dated

12/10/85. RIMS B45 851211 600) demonstrate acceptable Performance-

during harsh Post-accident-conditions for these devices. Svecifically,

the Westingzhouse-demonstrated loop accuracies include inaccuracy

contribution due to harsh-nost-DBA conditions. The required and

demonstrated loop accuracies for-these RTD's-specified-by Westinghouse

~timmariz~d in Tab C with the WestinRhouse rePort.

P/ \§&fii EQPll13.21
TVA. 19537 (OE-3-86)

are summArized in Tab C with the Westinghouse report.



BINDER NO. WBNEQ-ITE-002 PLANT WBN UNIT(S) _______SHEET 
L1-8 OP300

ROSEOUN 
RT' --

BINDER TITLE ROEOTRD~COMPUTED -DATE 2-

_ _ _ _ _ _ _ _ _ CHECKED DATE 44 L--

(2) Performance Characteristics: Does the report/analysis provide the1

performance characteristics for the equipment which should be verified

before, after, and periodically during the test to judge equipment

performance (yes/no/NA)? Yes (Reference Sect. 6. Pa 6-1 and-Table

6-1. Pz 6-3 ).

Identify baseline and functional testing: Each RTD tested received an-

initial, post-radiation test. and Post-environment test calibration.

JUSTIFICATION/COMMENTS

(3) Does the qualification report/analysis describe loads (or load

combinations) applied during DBE test (yes/no/NA)? NA (Reference

JUSTIFICATION/ COMMENTS ________________________

PAC-PI
TVA



BINDER NO. WBNEQ-ITE-002 PLANT WEN UNIT(S) 1SHEET 319 O3OLO

B3INDER TITLE ROSE14OUNT RTD S COMPUTED DATE '/o~
_________ - -____CHECKED e DATE f-ALKii___ _

J'. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO L SURE 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 (Ref erence __________

JUSTIFICATION/COMMENTS

(5) Identify electrical characteristics necessary to ensure the equipment

performance specifications can be satisfied.

Ca) Parameter Specific Accident Conditions Reference

Voltage. NA NA

Load NA NA

Frequency NA NA
6.9% of span-channels 7 thru 11

Accuracy 4.9; of span-channels 12 thru 14*
None-channel 36

Other(s)

JUSTIFICATION/COMHENTS *See Westinghouse Statistical SetRoint Study-

Table 3-19 (Tab C-5). This study documents the demonstrated l~oo

Zz &PX. a 4 s gJULA &gCLL. auggsu &sghreenk or.A h s a.L n U1

span. These figures include inaccuracy contributions due to a harsh

Post-DBE.-environment.

PAGEA/

QPI1l3.21

I .

IVIA 19037 lut-3-80)



BINDER NO. WBNEQ-ITE-002 PLANT- WEN UNIT(S) 1 SHEET _ý_ F3

BINDER TITLE ROEIDN RTh' COMPUTED ±±j4ffi DATE 9/~

S~CHECKED &AK10zL DATE f ___ __

J. E-QUIPM4ENT ELECTRICAL CHARACTERISTICS WECESSARY TO EQ ;URE THE PERFORMANCE
SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT CONDITIONA (Coi

(5)(b) Paamt Demonstrated Conditions

Voltage NA

Load NA

Frequency NA
6.3% of span-channels 7 tbru 11

Accuracy 4.8% of sauan-channele 12 thru 14
3.2% of span-channel 36

JUSTIFICATION/COMMENTS *See reference for Section J(51LnX.

:atinued)

Referencme

NA

NA

NA

PAGE~-1:0

EQP113.21
TVA 19537 (OE-3-86)
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-> BINDER NO. W EQT-02PLANT WN UNIT(S) _ _____SHEET OF1

BINDER TITLE ROMTN m __COMPUTED-?W DATE R R

.CHECKED DAT

K.. REQUIRFED OPERATING INVIRONMENT

Reference Environmental Drawing.No. 47E235-42, RI

(1) Normal Max (2) Abnormal Max

(a) Temperature (*F) 120 (a) Temperature (0F) 130

(b) Pressure (psig) 14.7 (b) Pressure (psig) 14.7

Cc) Humidity M% 80 (c) Humidity (Z 100

(d) Radiation (rd) 7(1)3 (d) Radiation (rd) NA

(3) Process Interfaces; These RTD's function to detect Primaiv loop tempera-

tures, A discussion of the thermal effects due to the iprocess inter-

-- face is Provided in the Materials Anlalysis (Tab C-1) and Westinzhouse's

Materials and Process Interface Evaluation (Tab C-3).

(4) State anticipated occurrence frequency and duration of abnormal
.conditions: Abnormal conditions of temp. and humiditv could exist for up

to 8 hours Per excursion and will occur less than 1% of the Plant life.

(5) Accident (worst case for any combination of specified accident

parameter including peak, duration, and profile):

(a) Temnperature (*F) 327 Accident type HELB-IPC

(b) Pressure (psig) 12.0 Accident type HELB-IPC

(c) Humidity MZ 100 Accident type HELB-IPC

Ad) Radiation. (rd) NA ()Accident type NA

C(e) Spray Type Chemical Spray Accident type HELB-IPC

(1) 5.4 year normal dose - Since theme devices have only a 5.4 year qualified
life, the normal 40 year dose is reduced accordingly.

(2) These devices are only required to operate for a main ste am line
break. Therefore, there is no accident dose. Also, beta radiation is not a
concern since fuel damage villinot occur-during this accident.

EQP113 .21
TVA 19537 (QE 3-86)



BINDER No. _WBNEýQ-ITE-002 PLANT WBN UINIT(S) 1 SHEET B2 OFB30

DATE R __R __

BIDRTTEROSEMOUNT RTD'S - C COMPUTED-2L~ AEý- A - - -
BI D R T T EC H EC K ED Y A \ D A TE

K. REQUIRED OPERATING ENVIRONMENT (Continued)

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

See page B22A - Chemical Spray.

(6) Is the equipment subject to moisture or liquid intrusion which can

affect the performance of the equipment under design basis accident

conditions (yes/no/NA)? No (Reference WCAP-9157. Sect. 5-8. Fig. 5-11 )

Comments These devices were tested without a conduit seal, therefore.

exposure to 100% RH during accident conditions is not a concern.

(7) Subject to submergence (yes/no/NA)? No

(Reference See Page B22A

Identify initiation time and duration of submergence: NA

(8) Special environmental calculations (temp., rad.s etc.)

Type

40 Year Normal Dose Calculation____ B45 85111

RIMS No.

7 235

GENNAL3-001 (See TAB C-7)

Floodinz Caic WBNOSG4-048 B45 860602 218

I I d EQ21 13 21
TVA 19537 (OE-3-86)



WBNQ-IE-02 BNB22A B30
BINDERNO- PLANT --- _IN - UNIT(S) 1SHEET -_ OF __

BINDER TITLE ROEON msCOMPUTED 11/ý DATE / _

* ~ ~ CHECKED DATE _

SUBMERGENCE

The lowest elevation for any of these devices or their lead cables -is 715'
10". These-devices are only required to operate for 5 minutes following a
main steam1 line break. This accident will not cause flooding to 715' 10"
during the 5 minute required operating. time (See -TAB C-9).. Therefore,
flooding is not a concern.

CHEMICAL SPRAY

These RTh's will be subject to containment spray in the event of. a main steam
line break inside privary containment. The composition of the solution is
0.1844 molar H BO and 0.033 molar NaOH, resulting in a pH of 8.35 at 25%C.
The condition Zill exist for less than 30 days at a flovrata of 0.92 GPM.
(Reference 47E235-42 R1, Notes 5 and 22.)

Per the Test Report WCAP79157 * Section 5-2, page 5-1, the RTD's were subjected
to a chemical spray during the DBE simulation. The composition of the spray
was 1.14% weight H BO and 0.17% NaOH dissolved in water. The spray was
administered for 24 h~urs at a flowrate of 6 gallons per hour. Per WCAP-9745,
page 3-5, this. solution has a pH of 8.5.

The test spray was slightly more harsh (more basic) than the containment spray
as shown by the pH values. Although the test flowrate does not match the
flovrate of containment spray, it is considered acceptable based on two
things: 1) the RTD's are only required to operate for 5 minutes following
an accident, thus there is no prolonged exposure; and 2) the RTh lead wires
are covered with a stainless steel armor braid, thus providing some protective
covering to the wire insulation and delaying the onset of any harmful ef fects
to the cables until sometime after the devices have performed their safety
function.

RAGE6-OZ

TVA 19537 (OE-,3-86) rlJ2



BINDER NO. WBýNgU-ITE-0Q2 PLANT WBN -UNIT(S) 1HE R 2 OFB3

BINDER TITLE .ROSEM40UNT RTD' S COMPUTED ____DATE __ -

_______-CHECKED z~k DATE -4d

L. SUMMARY COMPARISON OF TEST CONDITIONS TO SPECIFIED CONDITIONS

(1) Comparison of worst-cas e maximum parameters:

Parameter

Operating Time

Temperature (O*F)

Pressure (psig)

Relative Humidity(%)

*Chemical Spray

**Radiation (rd)

Submergence

Spec if ied

5 minutes

Demonstrated

6 days

327 -340 -

12

Yes

l.08x10 gamma.

No

100

Yes

I 08 am

Reference
WCAP-91S7, Sect. 5,

pgs 5-5, 5-14; Sect. 6,

pe 6-3. Fig. 6-3. pe 6-6
wCAP-9157, Sect. 5,
pgs 5-5, 5-14; Sect. 6,
pe 6-3, Fig. 6-3., p~ 6-6
WCAP-9745, Table 1, pg 2-8
wCAP-9157, pgs
5-1 . 5-3
WCAP-9745, Table 1, pg 2-8

WCAP-9157, yes 5-1. 5-3

WCAP-9745, Table 1, pg 2-8;

Sect 2.2.8, pgs 3-13,
3-5. wCAP-9157,
Sect. 5-2. Piz 5-1

wcAP-9157, Appendix A,
Table A-1. pg A-3

See-K()

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

(See K(5) comments)

**5.4 year integrated normal dose.

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

Test Profile

Parameter Envelopes SpecifiedRe
(Yes/No/NA)Re

Temperature

Pres sure

Relative Humidity

Chemical Spray

Submergence

JUSTIFICATION/ COMMENTS

Yes

Yes

Yes

Yes

NA

pgs 5-5, 5-14; Sect. 6,
no 6-3. Fie. 6-3-, pe 6-6

WCAP-9745, Table 1, pg 2-

WCAP-9157 7~ 5-1% 5-3-
WCAP-9745, Table 1, pg 2-

WCA-9157. ps 5-1, -3

WCAP-9745, Table 19 pg 2-

Sect 2.2.8, pgs 3-13,
3-5. WCAP-9157,
Sect. 5-2. Pi -1.

See W)7

EQPlL3.21

TVA 19537 (OE-3-86)
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BINDER NO. _WBNEQ-ITE-002 PLANT WBN -UNIT(S) 1SHEET --ý4 OF B30
R -_R

BINDER TITLE _ROSEMOUNT RTD$'S COMPUTED T)R) DATE if Q_____4_

__CHECKED DATE~

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

(3) Were margins applied to the test paramieters or otherwise addressed in

the test program to assure that normal variation and uncertainties are

accounted for? (Note-margin applied, yes/no/NA)

Margin

*Sup-pested-Marzins-per IEEE-323C74) Applied Yes/No/NA

Temperature: +15 degrees F 130F Yes-

.Pressure: +10% but no more than 10 psig +54 ivsip Yes-
greater

Radiation: +10% of accident dose than
+10%- Yes

Time: +10% (or 1 hour + operating time 6 days 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: *The qualification

deiesi NUREGC-05988 Cateaorv II (IEEE 3

None

None

NA

NA

None NA

None- NA-See 11(2)
H1(6)

pPritri for these

23-1971). No formal

,.,. na n,.~1inaA n TREF~ '~2~-1Q74 ar~ in-
* ~uuA.L cm~.,o a.'. .ab.~A... p

cluded in the 1971 standard: however.-NUREG-0588. Category II,

Section 2.2.2 states that-"Test--results should-demonstrate-that-

the-eauipment can Perform its reguired function for all service

conditions Postulated (with marein)-durine-its installed-life."I
(continued on next page)

P~K EI~22~ EOPll3 .21

VA19537 (OE.3-86)

No formal



BINDER NO. WBNEQ-ITE-002 PLANT 'WBN UNIT(S) 1 _SHEET B2 OFB30

BINDER TITLE ROSEMOUNT RTD IS - C M UEDAE R - R

__~CHECKEDD DATEK4{~

JUSTIFICATION/COMMENTS (Continued) .....

The margins applied to the more important qualif icati-on

parameters (i.e. temperature, Pressure, radiation. and time)

more than adequately demonstrate qualification in accordance

with NUREG-0588. Category II.

.P, ,G E-2 ý Q(.0 EQP113.21

TVA 19537 (OE-3-.86)
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WBNEQ-ITE-002 PAT WBN UNIT(S) 1

BINDER TITLE ROEON T'~COMPUTED 4L.rj.L DATE ~J~

CHECKED 44~ -DATE_

M. OPERABILITY TEST RESULTS

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

(Reference*

JUSTIFICATION/COMMENTS *See Tab A - Reactor-over temperature

delta temperature trip, over-power delta temperature trip, and

Tave Low - Low trip (See also Tab C-5).

(2) Did the equipment perform its intended function during the simulated

design basis accident exposure (yes/no/NA)? Yes

(Reference*

JUSTIFICATION/COMMENTS *WCAP-9157. Section 6-3. Piz 6-l: See

- also J(1).

(3) Did the equipment perform its intended function during the simulated

post-design basis accident exposure (yes/no/NA)? Yes

(Reference*

JUSTIFICATION/COMMENTS *WCAP-9157. Section 6-3. pR 6-1: See

also J(1).

(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*

JUSTIFICATION/COMMENTS *WCAP-9157. Section 6. Table 6-1. Py 6-3:_

Section 7-1. pR 7-1. See also J(1).

(5) Abnormal Conditions: Were-abnormal conditions or anomalies properly

addressed and- resolved (yes/no/NA)? Yes
(Reference*

JUSTIFICATION/COMMENTS *WCAP-9157. Section 6. pg 6-1:

Section 7. pit 7-1. The anomaly explanation with regard to RTD

temperature deviation, attributed to the instability of the oil

bath medium. was evaluated and concurred with.-

F:G~i~~i~*lEQP1 13.21
TVA 19637' (OE-3-86)



BINDER NO. -. _ PLANT-----_ UNSEEIB2(S)
3

WBNE-ITE002 BN UIT(S - R R

BINDER TITLE -ROSEMOUNT RTDS COMPUTED DATE (.r-~

______________-CHECKED e* - DATE __

N. MAINTENANCE AND SURVEILLANCE

Has the qualification program identified those surveillance, 
maintenances

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 reguirements entered in QMDSs (TAB G).

A EQP113 .21

TVA 19537 (OE.3:86)



BINDER NO. WBNEO-ITE-002 PLANT WIN UNIT(S) 1 -- SHEET 2. OFB30L

"N R .R

BINDER TITLE ROSEMOUNT RTD.'S COMPUTED LML.DATE__________

____CHECEED E44DATE _

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 vhich 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 DEE conditions?

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

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

*Refer to Section H.

ROPi 1 ~ 21
EO11 21

TVA*

~-~1

Yes/No/NA

Yes

NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NA

No

Yes

Yes



BINDER NO. . WAN.EQ-IIE-2 PLANT ______ UNIT(S) SHEET -Bt OFB30-

BINDER TITLE ROSEMOUNT RTD' S COMPUTED DATE ~

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

C- 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?

PAOEý -6-c

C

Yes /No/ NA

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

C

C

C

C

~Ap111 '~1

TVA



BINDER NO. __WBNEQ-ITE-002 PLANT WIN _UNIT(S) 1 -SHEET B30OF B30

BINDER TITLE ___RSEOUTRTD IS COMPUTED L1~f-' DATE ....... -__

CHECKED DATE

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

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

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

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

(1 6) Criteria regarding instrument accuracy satisfied?

(17) Test duration margin (1 hour + function time)

satisf ied?

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

(b) If exception to the 1-hour minimum operating time

vas 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.

An oneratina time of one hour vas demonstrated: however.

Ye~s/No/NA

Yes

Yes

Yes

Yes

Yes

Yes

(See Sect P)
Yes

(See Sect P)

Yes--

Yes

Yes

Yes-

the svecified operating time is 5 minutes and failure after-5 minutes

in any mode viii not affect piant~safitv. The qualification assess-

ment documented in Tab B took credit for the 5 minutes recuired-

oDeratin2 time only for submerfenee oualification - See Se~ti9n.J&ZE.

and Tab C-i.

EQP1 13 .21

TVA 19537 (QE 3-86)

in anv mode will not affect Dlant safety. The gualification-assess-
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TAB A - EgUIPMENT IDENTIFICATION MATRIXI DINDER N O. NED-ITE -003
MANUFACTUIRER: RdF
PAGE: I OF 2

---- ----LOCATIN IO--- ----
EDIS 11O. UNIT1 DEVICE TO MO, DESCRIPTION MODEL COLWW Al ELET. RN/RADit CONTRACT CEVET CAT OPER TIME

WON-I-IC -060-0001 -D I-TE -068-0001 -D RES LOOP I HOT LEO
TEN?

DNB-I-TE -068-0018 -5 1-7E -068-0018 -0 DCS LOOP I COLD LES
TEMP

21205

21205

NOR-I-IC -068-0024 -DII -TE 40684024 -D DES LOOP 2 HOT LES
TEN?

WIN-I-FE -068-0041 -D I-TE -068-00l -D RES LOOP 2 COLD LEG
TEN?

WDN-I-T[ -068-0043 -E I-TE -0650-043 -E RCS LDOU 3 HOT LEG
TEMP

030 71ID 6' L 71C62-54114-1 L A
HS A
FM A
EM/C A
AM/C A

057 7118 4' L 7IC62-54114-1 L A
"S A
FM A
EM/C A
RH/C A

153 71ID L 71C62-54114-1 L A
NS5 A
EN A
CM/C A
RH/C A

119 71D S' L 71C62-54114-1 L A
its A
FM A
El/C A
ID/C A

208 7180 5 IL 71C62-54114-1 L. A
KS A
FU A
CT/C A
RflC A

1000 MONITORS DES LOOP I HOT LEG TEN?,
1000 PAM,
IOOD
IND0
IND

MNOITORS RCS LOOP? I COLD LEG TENP,
PAM

IIONITODS RES LOOP 2 HOT LEG TENP,
PAR

MONITORS RCS LOOP 2 COLD LEG TEMP,
PAN

MNOITORS RCS LOOP 3 HOT LEG TEN?,
PAM

f ELEVATIONG SHOWN IN THIS TAB ARE ACTUAL ELEVATIONS

of - LOWER CONTAINMENT PREPAREP/DAIE -. --- ---- ---

CHECI(ERiLATE 2~ )4~

S (o

SAFETY FUNCT ION



TAO A - EQUIPMENT IDENTIFICATION MATRIX BINDER NO. OFNEO-lTE -003
MANUFACTURER: RdF
PAGE: 2 OF 2

EUIS NO. UNIT DEVICE ID NO'.

UHN-1-TE -068-0060 -E 1-TE -068-0060 -E

WNDII-7-E -068-0065 -E I-TE -069-0065

KNH-I-TE -060-0083 -E I-TE -068-0083

DESCRIP71ON

RCS LOOP 3 COLD LEG
TERP

-E RCS LOOP 4 HOT LES
TENP

MODEL

21205

------- -LOCATION-
COLUMN AZ ELEY. R~M/13 CONTRACT EVENT CAT

232 7189 6 L 71C62-54114-1 L. A
KS A
FN A
CYIC A
RHIC A

330 718 6' L 7IC62-54114-1 L
"S

CRHIC

309 71ID 6' L 71C62-54114-1 L
"S
FV
CyIC
AMIc

-E RCS LOOP 4 COLD LES
TEMP

OPEN TIME

1,000
1000
1009
1IN0
IND0

SAFETY FUNCTION

MIONITORS RCS LOOP 3 COLD LES TEMP,
PAM

MONITORS RCS LOOP 4 NOT LES IEMP,
PAN

MONITORS RCS LOOP 4 COLD LES TEMIP,
PAM

*ELEVATIONS SHOWN IN THIS TAB ARE ACTUAL ELEVATIONS

4*L - LOWER CONTAINMENT

* R .. . . 0. . .

PREPARER/DATE ---------------

CHEtE 0:,EiD I-- -- -- - - -- - -



BINDER NO. WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 -SHEET I- OF 3.7.
R -R

BINDER TITLE INSTRUMENT COMPUTED DATE cr- iftIS ____ __

TEMPERATURE ELEM4ENT CHECKED Ad--J - DATE ?'~

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 Qualification

Test Report WCAP-8687 Supp. 2-EO6A R3

(2) Title/Number/Revision ____________

(3) Title/Number/Revision ____________

OTHER (ANALYSIS) VEI DOR DATA, ETC.) _______

RIMS B45 860512 365

DATE March, 1983

RIMS ______ _

DATE _______

RIMS _______

DATE_______ _

aualification is

included in TAB C --Analyses and Justification.

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

NUREG-0588 Category and Operatinpg Times (B45 860722 218).

b) OE Calculation GENNAL6-002. Identification-of Harsh Environmental

Areas with Hi~W Potential for Condensate Formation CB45 860812 236).

PAGE-j-A--

TVA 19537 (OE-3-86) EQP127 .23

Areas with HijzIx Potential for Condensate Formation (B45 860812 236).

TVA 19537 (OE-3-86) EQP127.23

w-



BINDE IR NO. WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SET2 OF 37

BINDER TITLE INSTRUMENT COPUE -'AERzfrk_______

TEMPER ATURE ELEMENT. CHECKED llC4 DATE ___ ______

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

c) Justification for, HELB/LOCA Chemical SprayQualification

Deficiency.

d) Initiation Time and Duration of Submergence Including Analysis

Supporting Operation of Submerged RTDs.

e) Material Aging Calculation Reports WAC-104 DTD 5-20-86, and

WAC-195 DTD 9-3-86. Calculations DetermineQualified

Lifetimes and Post-DBE Qualified Lifetimes.,

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 suppoirt

qualification is included inTA-B.D,- Qualificat ion-Documrents.

ýa)_ Equipment Qualification Data Package WC IAP-8587, EQDP-ESE-6 R5.L

DTD 3/83 (B415 860512 366).

(3) The following documentation required to. support qualification i-s,

included in TAB E - Miscellaneous Documents and Correspondence.

a) Design Specification 955322 R3. DTD 8/10/82 (B4I5 851210 351).

PAGF B&Z

TVA 19537 (OE-3-86) EQP 127.23
TVA 19537 (OE-3-86) EQP127.23



BINDER NO. WBNEQ-ITE-003 PLANT WEN UNIT(S) 1 SHEET 3 OF 37

BINDER TITLE INSTRUMENT COMPUTED DATE Ric'8 R______

TEMPERATURE ELEMENT -CEKD t'J AE'-2f ______

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

b) Design-Specification 955270 R2, dated 6/4/84 CB45 850423 359).

C) Specification f or Reactor-Coolant RTD's Drawing No. WATS-325-

04210 Ri. dated 10/5/84. page 1 (B45 850425 352).

d) Traceability of Insta lled RTD to Its Qualification Documenta-

tion (Section includes Auditable Link Document EQAL-WAT R31

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 ambient

temperature of 200*F is on file at Westinghouse.

--f) Letter from Westingho use to D. Wilson dated 3-27-86 (B71

860404 002) -States type, manufacturer and activation energy

of the epoxy used in RTD assembly. Also denotes epoxy

location in RTD assembly.

R) EN DES Calculations Maximum Containment Water Level Rise

(NEB 811125 267)

h) TVA Drawingts

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) Tracea bility of InstalledThermowell.

(4) Westinghouse's Draswings 2650C31 R3. 2710315 R3 and 206C740 R.5:

All j- 4 TAR T PAE31.
TVA 19537 (OE-3-86)
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BINDER NO. W EQEO 3 PLANT - -BN UNIT(S) 1SHEET .±OF __

R __R,_

BINDER TITLE INSTRUMENT COMPUTED DATE ___ ______

TEMPERATURE ELEMENT -CHECKED 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-Repl~acement S~chedule

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 /RECOMMENDATION S

PAGE~.

TVA 19537 (GE-3-86)
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BINDER NO. WBNEQ-ITE-003 PLANT WEN UNIT(S) 1 SHEET 5 OF 37
R -_ R

BINDER TITLE INSTRUMZNT COMPUTED DATE itu-19 ___ ___

TEMPERATURE EL!24ENT -CHECKED 1l'C..9 DATE 9- 12-U __ __

CONCLUSION OF REVIEW - Open Items and Qualification Deficiencies

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

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

SCR WBNEEB8559/ECN5993.

(2) Bine 0pen It em WBNEQP862 Ri (B4 801851) which reauires

revew f Wstighose' PA FuctinalRequirements Document

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

deostratin~gqualification of the RCS wide ran2e RTDs.

PAGE-fi--r
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BINDER NO. W EQIE03PLANT ENUNIT(S) _ ___-SHEET 6 0
R .R __

INSTRUMENT
BINDER, TITLE - _-COMPUTED ~ .DATE f-&-4t - -

TEMPERATUJRE ELEMENT 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 lOCFR5O.49
and/or NUREG-0588 Category I (IEEE323-l974)

Com~ponents are Qualified to the Criteria of NUREG-0588
Category II or the DOR Guidelines of 1E Bulletin No. 79-

OlE (IEEE323-1971) (DOR Guidelines Applicable to only BFN)

JIJSTIFICATION/ COMMENTS _____________________

INDICATE OTHER REGULATORY DOCUMENTS AND/OR INDUSTRY STANDARDS MET

IEEE 244-1975

PAGE t2 I
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BINDER NO. WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 7_ __P

BINDER TITLE INSTRUMENT CO PU E -DA ER~_ _ _ _ _ _

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.

Durint HELB simulation tests. RTDs were subiected to-chemical spray

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

gre reguired to operate for 10 days foljowin2 LOCA or lne beaks

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

ability.

RTDs are subject to submergence followinz a DBEE. During HELB

simulation tests. RTDs were not tested to demonstrate aualification

for s ubmergence. For analysis-supporting o~eration of submersted

RTDs. refer to TAB C. Section 6.

I PAGE~L
TVA 19537 (OE-3-86)
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WENEQ-ITE-003 PAT WBN UNCt) 7
BINDER NO.______ PLANT - -- _ ________ SHEET - C 7 _

R __R

BINDER TITLE INTUETCOMPUTED DATE -- 8 ____ ___

TEMPERATURE ELEMENT 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

(1) Equipment Type

(2) Manufacturer

(3) Model Number(s)

(4) Serial Number(s)

Plant Device
Resistance
Temperature

RdF

21205

421. 422.-

423. 424

qualif ication
Document-

SAize -

Same

21205

103. 14

Reference0

Thl 1. 220(1)

(5) Identify Component-
Unique checksheet
attached: ________________________

JUSTIFICATION/COMMENTS' (l ualificatiofl Report WCAP-8687.-Supp. 2 - EO6A-R3

PAGEA.
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BINDER NO. WBNEQ-ITE-003 PLANT ItBN UNIT(S) 1 -SHEET 9 OF 37
R -_ R

BINDER TITLE INSTRUMENT COMPUTED &n.j.DATE 51-6:&. -'A _ __-

TEMPERATURE ELEMENT CHECKED.~ DATE L3~____ ___

F. INSTALLATION INTERFACES

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

Plant
Requirement? Reference

Interface IdentfyIterface. (Yes/No)TetRpr

Mounting Bolts NA _____

External NA
Process
Connections

Electrical N
Connections

Conduit Seals M-Yes

Connector NA
Seals

Orientation NA______

Physical NA

Conf iguration

Other (3) (4) Yes(5

JUSTIFICATION/COMMENTS RTD cable assembly interfaces with a Conax

seal-and electrical connections are made within the Conax-seal- Refer to

TAB E. Section 8. TVA dravin2s 45W883-3 R15 Detail F3 and 45W862-19 R22.

Detail F19). Environmental qualification of Conax seal is documented in

E indr WNEQ-SC-001

--ualification-Re ort-WCAP-8687 Su i)2-E A 3,Par 7..PP1

()The RTD cable must be seismically supported to ma Iintain seismic quali-

fication. For seismic installation-requirements, refer to TAB I. DWG

TVA 9537IOE--86)EQP127 .23
(-i1qTTrTrATJDnxq/IIM1EKiTS enpntirnipti nn S~heet 9A) PAGE Q-4'

TAB E Section 8 TVA drawines 45W883-3 R15 Detail F3 and 45W862-19 R22

TVA 19537 IOE-3-86)



BIN IDER NO*. 'WBNEQ-ITE-003 PLANT WEN UNIT(S) I SHEET 9A OF 37

BINDER~~~ TITL _ISRMN R

BIDRTTEISTUET -__COMPUTED -AE,.'- DATE 4: Z~lttf ___

TEMPERATURE ELEMENT -______CHECKED A~e-DATE __

JUSTIFICATION/COMMENTS (Continued) (4) Installation reguirements-are Per

Westinghouse drawinp,-RCS Cold Lea RTD Installation Details--(Well Type).-

drawing no. 265031, R3 (Refezr to TAB I. Section-1). RTD-to-be used-with-

thermowell as specified on Westinghouse drawing-Installation Details-

Th~.rmniap11 ~.v~th RoAg~. drawinQ no. 271C315 R3 (Refer to TAB I, Saction 2)

(5') Enu~nm~nt Otitalific~ation Data Packa2e EQDP-ESE-~5~~pra2raPh 1.2.

Daze -2.

PAGEb-1 0

Thermo ell with Boss. dravinc, no. 271C3.15 R3 (Refer to TAB I, Sgction- 2)

EQP1 27.23TVA 19537 (OE-3.86)



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

R __R

BINDER TITLE INSTRUMENT COMPUTED DATE Q-0~-St~ ______

--TEMPERATURE ELEMENT CHECKED 40!4;h DATE~( 6
-_ _

G. TEST SEQUENCE

(1) Test Sequence: Was the test sequence established to simulate the
accident environment in accordance with IEEE-323 UP, paragraph 6.3.2
(yes/no/NA)? (note below) Refer to Para 2.9, p 9

Yes/No/NA Reference

(a) Equipment inspected for damage

(b) Baseline performance
measurements taken

(c) Equipment aged: (
4 )

Thermal

Radiation

Wear

Yes

Yes

Yes

Yes

Yes

(d) Vibration/seismic testing
conducted Yes

(e) Design basis event (DBE)
exposure Yes-

(f Post-DBE exposure Yes

(g) Final inspection and
disassembly(3

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

Para 2.9. y 2-(0)
Ap px C , (2)
DP 58, 52.--60--

Para -5.1.--p 10(2)
Paras 5.,5 2

Paras 5.5 5. t2)
pp 11 thru--14 -

1(2)
Para-5.7, p 14-

PArA 5.7, P 1 ý2)

(3)

test sequence

(3) Have the test equipment, test equipment accuracim)and calibration data
been appropriately documented (y rlýno/NA)? Yes
(Reference ThI IL, pp 21 thru 24 )

JUST IF ICATION/ COMMENTS ____________________

(1)Enimet Qualification-Data Package EQDP-ESE-6-LR5.

PAGEF 6-1
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BINDER NO. WBNEQ-ITE-003PLANT WBN UNIT(S) 1 SHEET 11I OF 37
R RH _

BINDER TITLE INSTRUMENT COMPUTED AA,, DATE -L86___

TEMPERATURE ELEMENT -CHECKED DATE ___

G. TEST SEOUENCE - Justification/Coxmenti (Continued)

(2) Qualfictio Report WCAP-8687.-SuPP 2-EO6A R3.

(3) .TDv r ofihieetpd to final inspection (Refer-to-Equjpment

n lif1~icat-4nn Dlata Patckapp EODP-ESE-6 R5 Paa -9OaR &10-ad er

aiihipp-IpA to nost-gualific~ation Derforlnpnce-teflts (Refer-oQuaifi-i

cation Rpnort WCAP-9687. Sunn 2-EO6 R3, Apx C).

- RTv were, suglectra--tg tnerMaJ cyc.LU fn I r

Report -WCAP-8687. -SupD 2-E06A, R3, Pgra-5.2. p 10).

(5) Calibration Data and Test Equipment Accuracies are available for

agdit at Westinghouse-

PAGE~J
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BINDER NO. WBNEQ-ITE-003PLANT WBN -UNIT(S) 1 SHEET 12 OF 37
R -R __

BINDER TITLE INSTRUMENT COMPUTED d,6Cw DATE (64C:&,3

TEMPERATURE ELEMENT -CHECKED DATE____ ___

H. AGII iG

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

WCAP-868 Sup 2-EO6A R3,Para_,l D.1

JUSTIFICATION/ COMMENTS

(2) Were the following effects considered in the

Aging Effec

aging program:

Yes/No/NA Refer-enc-e
-- Para( h 1l.1,

Thermal aging Yes-- D 3

Radiation exposure Yes Para4 3P- 3_

Vibration (non-seismic) aging Yes...Xi. L .-4
Para 3.1.2, p4

Operational (electrical/mechanical/process) Yee-- Para-3.1.5 -2
stress aging

JUSTIFICATION/COMMENTS Qua) fiation-Report WCAP-88.Sp

2-EO6A R3.

.(3) Were all known synergistic effects which are believed to have a

significant effect on equipment performance considered in the aging
program (yea/no/NA)? NA_ (Reference___________

JUSTIFICATION/COMMENTS Based__unon review--of materials-of construc-

tion. no-known synergistic effects apply to-this -equipment,

(4) Thermal Aging:

(a) Was thermal aging considered in the qualification program
(yea/no/NA)? Yes-n __..... (Reference Qualification Rep~ort

WCAP. SUDD 2-EO6A R3. Para 3.1.1. p 3 and Para 5.1. p 10).

JUST IFICATION/ COMMENTS

PAGE-b-\
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BINDER, NO.- 'WBNEQ- ITE-003 PLANT________ UNIT(S) A SHEET -- U OF 37L
A _R _

BINDER TITLE INSTRUMENT COMPUTED -H :DATE-6 iý&-

TEMPERATURE ELEMENT CHECKED 'DATE

H. 'AGING (Continued)

(b) ýWere the materials susceptible ýto thermal aging degradation
-identified in 'the qualification program (yes/no/NA)? Yes---

(Rfeece uaiication Report- WCAP-8687. SUPO -2--EO 6A R3.

Para 3 .1-1. ýp 3).

JUST IF ICATION /COMMENTS,___________________

(c) Was the basis for thermal aging identified in the qual-ification
program (yes/no/NA)? Ye..iL.... (Reference Eguipment Quaalifi-

cation Data Package'EQDP-ESE-6- R5.. Para 1.9. R 4: Qualification

Report WCAP-8687. SuDp 2-EO6A R3. -Para 5.1., '2 10).

JUST IF ICATION/ COMMENTS __________________

(d) Was the aging acceleration rate justified and the parameters of

time and temperature identified in the qualification program
(yes/no/NA)? YeaL.. (Reference Qua~lification Retport- -

WCAP-8687. SUPP 2-EO6A- R3. Para--5.1. y 10).

Parameter Plan Maim-Norma 1 -Equ ln

'Temperature 2000F(l) 4Q00F (2) ,200F

Time 40 -Years--11 days >40 -years%

JUSTIFICATION/COMMENTS (1)(2)(3) Refer to-Sheet 14. -this tab.-

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

Data Packafe EQDP-ESE-6 R5. Para-1.9. 4-).

JUST IFICATION/ COMMENTS ___________________

f) If activation energies vere used for determining accelerated
aging parameters, are they properly referenced to the source
of the tech 65 al data (yes/no/NA)? No
(Reference Refer to Sheet 14.-this tab.).

JUSTIFICATION/COMMENTS ___________________

PAGE
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BINDER NO. 'WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 14 OF 37
R RH _

BINDER TITLE INSTRUMENT COMPUTED le, DATE 'If- ____ ____

TF2MPERATUJRE ELEMENT CHECKED UW DATE 9,4 ______

H. AGING

(4) Thermal Aginz (Continued)

(dWlThe plant maximum normal for RTDs I-TE-68-1..-18.-24.-41.-43.-60.

-65,-83 is 200*F. Westingzhouse has performed an analysis which

shows that the air velocity and ambient temPerature of the area

in which the RTI~s 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 Westinyhouse - Refer

to TAB E. Section 5.

Qu)~alification Report WCAP-8687. Supp 2-EO6A R3. Para 5.1. p 10.

(3) Material Aizing Calculation WAC-104, Refer to TAB C, Section 7.

(.f S4 The activation energy used is denoted in Para 3.1.1. p 3 of

Qualification Report-WCAP-8687. Supp 2-EO6A R3. Also refer to

TAB E, Sec t 6 - Letter from Westinzhouse to D. Wilson dated

March 27. 1986 (B71 860404 002).

PNGJý-
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BIDR 6 WBNEQ-ITE-003 PLANT WN UNIT(S) 1 SHEET 15 3p

BINERNOR -

BINDER TITLE'- - -R-.--______ COMPUTED A,, DATE ~2~

TDIPERATURZELEM.ENT -CHECKED DATE

H. AGING (Continued)

(g) If a regression line w4as used for determining accelerated 
aging

parameters, are test points or failure modes identified on the

line (yes/no/NA)?, -. X (Ref-erence__________

JUST IFICATION/ COMMENTS __________________

(h) Was the equipment operatted during the thermal aging

(yes/no/NA)? Yes..._ (Reference qualification-Report

WCAPý-8687 * Supp 2-EO6A R3.* Para, 3.2. D5).

JUST IFICATION/ COMMENTS __________________

(5) Radiation Aging Expouirei:

(a) Was radiaton aging exposure considered in the qualification

program (yes/no/NA)? Y..... (Reference Quaijficati ý

Report WCAP-8687. Suno 2.-BO6A R3. Para 3.1.3.i 3 .1.-4-.-- pL and

Para 5.3j, 5.4. vg 10. 11).j

JUST IFICATION/ COMMENTS___________________

(b) Were the materials susceptible to radiation degradation.

identified in the qualification program (yes/Ino/NA)? ..JIsL...

(Ref erence qualif ication Re~ort WCAP-868Z .- Suipp 2-EO6A, R,3

Pa1ra 3.1.1., 123),..

JUST IFICATION/ COMMENTS ___________________

(c) Wa's the basis for radiation aging exposure identified 
in the

qualification program (yes/no/NA)? Yes

(Reference See commenits)t.

JUSTIFICATION/COMMENTS Design Specification 955270 R2.. Para

6.2. v 6.- Refer to TAB E. Sect 2: Quali-fication RegorttI WCAP-'

86a7. SuLpi 2-E06A R.I. Plara 3.1-.3. 3.1.4. D 4.

TVA 19537 (0OE-3-86)



BINDER NO. WBNEQ-ITE-003 PLANT WBN UNIT(S)__ 1_HET16 OF3
R R_

BINDER TITLE INTUETCOMPUTED DAE9/1i ____ ___

TEMPERATURE ELEMENT CHECKED _ ___DATE I___ k ___ K__

H. AGING (Continued)

(d) Is the radiation test exposure dose and dose rate acceptable
(yes/no/NA)? Yes (Reference Qualification Report WCAP-

8687, Supp 2-EO6A R3, Para 5.3, pp 10, 11).

Plant normal ambient radiation
dose (rd) 8 X 10O7 8()

Test eposurTip of RTD 2.478x 10-
Tetexoue dose (rd) Cable 1.22 x 'IQ~

Between 2 10-

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

Test exposure source type(2
(e.g., Co-60 gamma) Co-60 Gamma~2

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

Supp 2-EO6A R3, Para 5.3, pp 10, 11. q~esign Specification

955270 R2, Para 6.2, p 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,

Supp 2-EO6A R3, Para 3.1.5, p 14 and Para 5.5, p2 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 R3,

Para 3.1.5, p 14 and Para 5.5,_pp 11 thru 13.).

JUST IFICAT ION/ COMMENTS ___________________

PAGE.~~L
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BINDE NO. NEQ-ITE-003 PAT WBN UNTS 1NHE 17 ~37
R __R

BINDER TITLE NSR EN___COMVPU~TED d'VLý-.. DATE 5L __

TEMPERATURE ELEMENT-CHCEDAE_ __ ___

H. AGING (Continued)

(7) Operational Stress Aging:

(a) Were the effe-cts of electrical, mechanical, and process-

operational stresses induced during normal and abnormal operation,
addressed in' thie qualification progran (yes/no/NA)? Yes -

(Reference Qualification Report-WCAP-8687. Supp.-2-EO6A.Rev._3.,

Para, 3.1.2. p- 3. and Para. 5.2. 10) .

JUSTIFICATION/ COMMENTS __________________

(b) Was the bas~is for stresses ind Iuced during operational Aging

identified and justified in the qualification' program

(yes/no/NA)? Ye (Reference Qualification Report WCAP-

8687. Supvi. .2-ýE6A.: Rev ir3. Para -3.1.2. n 3)..ý,

JUSTIFICAtION/ COMMENTS ____________________

(8) Was the qualified life of the equipment and its basis defined in the

qualif ication progrsm (ye6s/noNA)? Yes
(Reference qualification Report.-WCAP-8691. Suplp 1-EO6A 92. Pais-

3.1.ý1 . -p 31. #And rik 5.1 p 10, Equipmjent ,Qualif icAt ion-

bata .Padkajýe EQDP-ESE-6 Rev. J5. ýPiva 1.9 A )

Qualified life (Document in QMDS) >0- vjr

JUSTIFICATION/COMMENTSý ------__________________

PAGE
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BINDER NO. -WBNEQITE-003 PLNT- ----- UNIT(S) L - SHEET' -

BINDER TITLE ISRM T ______COMPUTED I ~~~DATE ýL221r____

TEMPERATURE ELEMENT CHECKED - &-DATE

H. AGN (Continued)

(9) Were replacement intervals for the equipment or its components defined

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

(Reference See comments).

Replacement Intervals (Document in QMDS) Qualified life of RTD is

>40 years (refer to Material Aging Calculation WAC-104. TAB C,

Sect. 7).

JUSTIFICATION/COMMENTS Qualified life of test specimen is .10 years

(refer to Equipment Qualification Data Package EQDP-ESE-6. Rev. 5.

Tbl 1. P 18).

PAGE-Lfj
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BINDER NO. WB$NEQ-ITE-003 PLANT WBN UNIT(S), 1 SHEET, 19 OF3 7

R -_ R
BINDER TITLEISRMN COMPUTED "'-- DATE 3.& .___

-TEMPERATURE ELEMENT -CHECKED DATE 4?~

I. MATERIALS ANALYSIS

Identification of Materials Susceptible to.
Radiation Degradation and Aging (Use Sect.
Ma~terials Ana4lysis)'

(a)

(b)

Material/Property/Function
Silicon Varnish
(Cable Coating)

Epoxy (Potting Matl)

Radiation
Threshold

Significant Thermal and/or
C of Binder for Detailed

Activation
Reference Energy Reference

Not ()ParT 3 3' .1.1.
(1) Specified p

(1) .98eV Pr

J1JSTIFICATION/COMMENTS, Materials were irradiated to 1.22 x 10 8rads

8
gamma and 9.23 x 10 rads beta during radiation exposure test (refer to

Qualification Report WCAP-8687, Supp 2-EO6A R3, Paras 5.3.. 5.4, pp,10. 11).
(2)
-The silicon varnish is only used as a manufacturing-proces~s to prevent

the fiberglass insulation of the cable from fraying during manufactuEL'n&

and is not required for operation of the RID.

3Qualification Report WCAP-8687, Supp 2-EO6A R3.

PAGE )-
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WBNEQ-ITE-003 WBN UT()___ __SET20 C 37

B I N D E R N O . _ _P L A N T - - - - U N T S )S EE_ -C 

-INSTRUMENT
BINDER TITLE _-.COMPUTED /'y-.-L DATE~~~

TEMPERATURE ELEMENT -CHECKED A&64> 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 Equipment-Qualification

Data Package EQDP-ESE-6 R5. Sect. 1.7. D 3: Qualification ReVr

WCAP-8687.--Supp 2-EO6A R3,, Para 3.2. p 5. and Para 6.3. P 16).

Identify Acceptance Criteria: t 0.2*F repeatability. !1.cOP drift

allowanc ei insulation resistance > 1--Mezohm.

(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 R3. Para 3.2. P 5),

Identify baseline and functional testing: Refer to Sheet--21. this-tab.

JUST IFICATION/ COMMENTS ________________________

(3) Does the qualification report/analysis describe loads (or load
combinations) applied during DEE test (yes/no/NA)? NA-
(Reference Eguipment-Qualification Data Package EQDP-ESE-6 R5.

Para 1.1.-D 2).

JUSTIFICATION/ COMMENTS For electric connections, refer to Sheet-21._

this tab.-

PAGEiL
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:BIN DER NO. VBNEQ- ITE"003 PLANT .'WBN UNIT(S) 1 SHEET 21_ 0F3U-

BI31NDER TITLE INSTRUMENT COMPUTED HrA, DATE I h HimR_

TEMPERATURE ELEMENTCHCEDAE___ ___

J. EQUIPMENT ELECTRICAL CHARACTERISTICS NECESSARY TO ENSURE THE-PERFORMANCE

SPECIFICATIONS CAN BE SATISFIED UNDER ACCIDENT -CONDITIONS

(2) Perfomance Charact~er~isticg ('Continued)

Baseline Functional Tests (Operation - 'Normal Condition) are described in

baseline functionlal test-results and functional test. (static calibration)

results performed after each of the test phasesm refer to Qual ,ification-

Report WCAP-8687. Supp 2-EO6A R3. Appxj C. Rp 57 thru 61.

()Durinit static calibration -checks, the RTDs were excited -by ýa

constant current (approxjimately 1 isA: refer to'Equipment Qualification

'Data Packate EQDP-ESE-6 R5. Para 1.1. p 2) Applied to-the two leads

while the voltage drop wasmeasurd across-the other two las iia

voltmeter was used to measure resistalnce. Refer t&oQual.ification Rpr

WCAP--8687,. Supp .2-EO6A 13. T1ara .4.2.1. ýp 7., 'and -Fi&. -4. p 32.

Duriniz each of-the test phases. 'the RTD outputs werelmonitored via

Westinghouse 300 series, amplifiers. The 0-10-Volt--analog outp~uts of the

amplifiers were--monitored and recorded on a digital 'data lopmer. Refer to

Qualification Report WCAP-8687. Supp 2-EO6A R3. 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.

PAGE~
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BINDER NO. WBNEQ-ITE-003 PLANT WBN UNIT(S) I SHEET 22 OF 17
R __R

BINDER TITLE INSTRUMENT COMPUTED DATE 9-d8b ______

TEMPERATURE ELEMENT CHECKED ______ DATE ___ ______

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.0).

Sheet 21. this tab).

JUST IFI CAT ION/ COMMENTS _______________________

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

(a) Parameter Specific Accident Conditions Reference
. . R/I Converter with

Voltage 1-milliamp current ()2

Load NA

Frequency NA

Accuracy t21' (3)(4

Other( s)

JUSTIFICATION/COMMENTS ()Equipment Qualification Data-Package

EQDP-ESE-6 R5. Para 1.1, P 2. (2 ilectric Control Drawinpn 47W610-68-1.

-2,-3, and -4. ()Open item pending resolution of SCR WBNEQP8621.

(4) instrument Accuracy Calculations WBPE0688605005. P36 (Refer to TAB C.

Section 8).

PAGES 2
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BINDER-NO. WBNEQ-17E-003 PLANT WE N UNIT(S) 1-SHEET 23_ OF 37
R __R

BINDER TITLE INSTRUMENT COMPUTED DATE ~-I~ ______

TEMPERATURE ELEMENT-CHCE 'J' DAE_ ______ ___

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

(5) (b) Parameter Demonstrated Conditions Reference-
RIB Converter with

Voltage 1-ýmilliamp current U

Load, NA

Frequency NA CO ..

Accur Iacy ±26.2PF_2

Other(s)

JUSTIFICATION/COMMENTS (1) Equipment Qualification Data Packsze-

EQDP-ESE-6 85, Para 1.1. p 2.

Rfrto Sheet 24, this tab.-

PAGED:-&
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BINDER NO. WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 24 OF 37

BINDER TITLE INSTRUMENT COMPUTED DATE I ____g R__-_R

.TEMPERATURE ELEMENT -CHECKED 4'WeW' DATE f,. ______

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 environments.

The calibration accuracy is 10.2,F and the drift allowance is -1.0 F

(rfrt qimn Qualification Data Package EQDP-ESE-6 R5, Tbl 1.

p_18, and to Qualification Report WCAP-8687, Supp 2-EO6A R3, Para. 7 .2.

p 18.Frdmntaedlo-cuayo 26.2,F, refer to Instrument

Accuracy Calculations, TAB C, Section 8.

PAGaL&-11
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BINDERý,NO. ~WNQIEO3PLANT WBN UNIT(S) 1 'SHEET 25 OF 3L

,BINDER TITLE -INSTRUMENT COMPUTED .4t DATE 'rzg-. ____ ____

TEMPERATURE ELEMENT -CHECKED A.ffi. DATE ____ ____ ___

K. REQUIRED OPERATING ENVIRONMENT

Reference Environmental Drawing No. .47E235-42 R2

(1:) Normal Max (2) Abnormal Max

(a) Temperature (0 F)120 (1) (a) TemperaturE

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

(c) Humidity %) 80 (c) Humidity

Wd) Radiation (rd) 8 x lo~ (d) Radiation

(3) Process Interfaces: NA; RTDs are installed in thermowi

of Drocess temperatures. refer to sheet 26. this TAB.

(OF)

psig)

(rd)

ells.

130~'

.3

100

NA

'For effects

(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 s~pecified accide~nt
parameter including peak, duration,,and profile):

(a) Temperature (oF) .327(1 Accident type HELB

(-b) Pressure (psig) 11.2 Accident type LOCA

(c) Humidity W% 100 beaAccident type LOCA/HELB

(d Radiation (rd) 4 0gamma Accident type LOCA

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

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

PAGra-17
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BINDER NO. WBNEQ-ITE-O0-3 PLANT WBN UNIT(S) 1 SHEET 26 OF 37.
R __R

BINDER TITLE INSTRUMENT COMPUTED DATE e~8.______

TEMPERATURE ELEMENT -CHECKED _______* DATE ---. ____ ___

K. REQUIRED OPERATING ENVIRONMENT (Continued)

(1)Due to effects of pr ocess temperatures, the temperature of the RTD

head, durnn normal operation, will be approximately 200,F (refer to

H(~4)(d), Comment 1(1), Sheet 14I, this tab) and during DBE/Post-DBE

environments, the RTD will be subjected to a conservative 50,C temperature

rise above ambient (refer to Qualification Report WCAP-8687, Supp 2-Eo6A

R3, Para 5.1, p 10).

(2) Refer to Sheet 30, this tab, for composition.

PAGF B-7,1
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BINDER NO0. WBNEQ-ITE-003 PLANT WBN UNIT(S) 1 SHEET 27 OF 37
R __R

BINDER TITLE INSTRUMENT COMPUTED ~ -DATE 5!-42-4, ___

TEMPERATURE ELEMENT CHECKED We-*__ DATE _____ ____ __

K. REQUIRED' OPERATING.'ENVIRONMENT (Continued)

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

Refer to Sgheet 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

.condition's (yes/no/NA? Yes (Reference Refer to Sheet 2&,

thi~s tab).

(7) Subject to submergence (yes/no/NA)? Yes
(Reference Refer to TAB A).

Identify initiation time and duration of submergence:. Refer to Se"ction

6, TAB C.

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

Type

Condensate Formation -B45

ýRadiation.

PAGE"B4
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WBNEQ-ITE-003 WBN 1 28 37
BINDER N._______PLANT______ UNIT(S) _______SHEET -_ OF

INSTRUMENT R -R
BINDER TITLE ____________COMPUTED -- ".-, DATE "Iil~ -U-"____

TEMPERATURE EL EMENT CEKDDT

K. REQUIRED OPERATING ENVIRONMENT (Continued)

Areas with High Potential f or Condensate Formation (B45 860812 236). Refer

to TAB C. Sect. 2.

To firevent molettire ~ntri~ni, 4 vit-n t-h* RThI~nhi~ nsaom)~lu ~ W1T~ ~

assembly interfaces with a Conax seal assembly. The RTD cable leads are

enclosed in a flexible. 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. SUDD. 2-

Wf06A Rl P-n 7 1 D 17). Therefore, the RTD/cable assembly is not subiect

to moisture intrusion and will function as required under design basis

cond itioflA -

PAGE-5Bi1
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BINDER',NO. WBNEQ-ITE-003 PLANT WBIL UNIT(S) 1 SHEET 29i OF 37
R __R

BINDER TITLE INSTRUMENT COMPUTED _,f DATE 9f-if &- _______

TEMPERATURE ELEMENT CHECKED _______ DATE_______

L.. SUMMARY COMPARISON OF TEST CONDITIONS

(1) Comparison of worst-case maximum

TO SPECIFIED CONDITIONS

parameters:

Parameter

Operating Time

Temperature ( 0F)

Pressure (psig)

Relative Humidity M%

#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 108gam

41.7 x 10 8beta (3)

Yes

Reference

(1)
Fig 7, p 54
Fig 7, p 3"
Tbl 1, p 18 (1)
Fig 8.9, 3
Tbl 1

Tbl 1, 18 (2) 1

Paras '.3"0)4

pp 10, 11 (2)

Sect 6, for
No 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

(Yes/No/NA) Reference

Fig 7i, P 3 2
Temperature Yes Tbl 1. p 18(1

Figs 8, 9 p?236, 37
Pressure Yes Tbl 1, p 18

Relative Humidity Yes Tbl 1,.p 18 (2)

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

Submergence No Analysis

JUSTIFICATION/COMMENTS Qualification for submergence has been

established by analysis.

(1)(2)(3)Refer to Sheet 30, this tab.
PAGE~-aX_____
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BI NDER NO. WBN4EQ-ITE-003 PLANT WEN _ UNIT(S) 1 SHEET 30 OF 37
R __R

BINDER TITLE INISTRUMENT COMPUTED DATE 'ialdtt ______

TEMIPERATU1RE ELEMENT CHECKED tJW DATE ~~4

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

(1) Qualification Report WCAP-8687. SUDD 2-E06A R3.

(2)Eqipmn Qualification Data Package EQDP-ESE-6 R5.

()RTD TIP - 2.47 x 10 8rads izamma

Cable - 1.22 x 10 8rads gamma

RTD and Cable -9.23 x 10 8rads beta

Chemical Spray

Specified -The chemical spray composition .is 0.19 Molar H3 B0 (2000

ppm Boron), 0,033 Molar NaOH resulting in a PH of 8.3 at 25*C. The

flowrate is egual to 0.92 gal/min per .square foot of containment cross

section. Refer to Environmental Data-Drawing 47E235-42 R2. 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 250C

and was applied from the start of HELB simulation to 24 hours. The flow-

rate was not specified. Refer to TAB C. Sect 5 for acceptability.

PAGED[-I
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BINDEtR N .0 -WBNEQ-ITE-003 PLANT HEN UNIT(S) 1 SHEET 31 OF 37
R __R

BINDER .TITLE INSTRUMENT. COMPUTED Art-, DATE -s ___

TEMPERATURE ELEMENT CHECKED WC-,* DATE_______

L. SUMM4ARY 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
accountedfor? (Note margin applied, yes/no/NA)

Margin

Su22ested Maritins per IEEE-323(74) Applied Yes/No/NA

Temperature: +15 degrees F *> 150F Yes

Pr essure: +10% but no more than .10 psig '> 10% Yes

Radiation: +10o% of accident dose > 10% (4) Yes

Tim, e: +10% (or 1 hour + operating time NoneW -
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

J JSTIFICA ITION/'COMMENTS: ()Refer tLo TAB

spec if ic maritin.

NA

NA

C. Sect L for

Yes8

plant

Q2~ualification Report WCAP-8687. Supy 2-FO6A R3. Fin. 7.,p,35.

(3) Eauioment Qualification Data Packapte EQDP-~ESE-6 -R5. Para

2'.10'.3,.3. p 11.

(4) Refer to TAB C. Sect 9 for justification.

PAGE-8ý--a
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BINDER NO. WNQIE03PLANT w

BINDER TITLE ISRMN

TEMPERATURE ELEMENT

BN UNIT(S) 1SHEET 32 CIF3

R R

COMPUTED D~ DA T E .

CHECKED DATE

M. OPERABILITY TEST RESULTS

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

JUST IFICATION/ 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 R3. Para 3.2.-

P 5. Para-6.2. p 15. and Para 7.2. v 18).

JUSTIFICATION /COMMENTS ______________________

() 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-EO6A R3.-Para 3.2.

P 5. Para-6.2. p 15. and Para 7.2,_i)_18),.

JUST IFICATION/ COMMENTS _____________________

(4) Did the test demo nstrate the operability requirements for the required

time interval for which the equipment is required to operate

(yes/no/NA)? YeXgs (Reference Refer to-TAB C, Sect. 7).

JUST IFICATION/ COMMENTS ______________________

PAGP*6-3
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BIDE N.WBNEQ-ITE-003 PLANT WBN UNIT(S) _______SHEET 33 OF 3 7

R _

BINDER TITLE INSTRUMENT COMPUTED /4,- DATE -i 4A' . _?,j&

TEMPERATURE ELEMENT -CHECKED '~ N DATE~4/~

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-EO6A

Rev. 3. Para 6.2. P 15. and Para 7.3. p 19).

JUSTIFICATION/COMMENTS The Qualification-report denotes that-

durina beta irradiation testinzg. an apparent transient effect-

on the amplified RTD-output occurred.

Tests .were Performed-to investigate the-ap~parent-response to beta

radiation, and in none of the tests were the orizinal effects

repeated, Westinahouse 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 cond itions

reflecting. accident doses.

The above anomaly was Properly-addressed in the qualification-report

and the conclusion concurred with.

PAGF6,3
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BINDER NO. WBNEQ-ITE-003 PLANT

BINDER TITLE INSTRUMENT

TEMPERATURE ELEMENT

WE N

COMPI

CtIECI4

134 37
UNIT(S) 1SHEET CF

(TED 14h, DATE .- i

~ED /dK DATEJ//'//J/.

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 i--,
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BINDER NO'. WBNEQ-ITE-003 PLANT- WBN UNIT(S) 1 ~ SHEET 35 OF 3 7

R _R

BINDER TITLE _INSTRUMENTCOPTD AE 'd

TEMPERATURE ELEMENT ___CEKDDT

0. SUMMARY-OF REVIEW
Yes/No/NA

(1) Documented evidenc-e of qualification adequate Yes

(Have' all assumptions, mathematical models, and

All extrapolations of test data used in an

analysis been justified and documented)?

(2) Any exceptions (i.e., sound reasons to the contrary) NA

taken to the specified qualification level

adequately justif ied?

(3) Choice of qualification methodology adequately Yes-

just if ied?

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

(a) Were equipment performance requirements NA

identif ied?

(b) Were specific features and failure modes and _

e ffects Analyzed? NA_

(c) Were assumptions and mathematical models used

together with appropriate justification for

their use? NA

(d) Were environmental parameters which affect

equipment performance identified? NA

(5) Adequate similarity between equipment and test Yes

specimen established?

(6) Aging degradation evaluated adequately? Yes_

.(a) Mechanical and/or cycle aging addressed?Ye_

(b) Equipment aged to end of life condition prior to -Yes_

application of DBE conditions?

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

(d) Materials susceptible to thermal/radiation PL

aging identified?

1TVA 19537 10E 3 3 86) PAGFI~ E P 2 .2



BIDE N.WBNEQ-ITE-003 PAT WBN UI() 1SET36 37
BIDRN.PAN - --. _ UNTS-HE CF

BINDER TITLE INTUETCOMPUTED DATE S_6,-l

TEMPERATURE ELEMENT CHECKED h'~Z..DATE 0

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

Ce) Normally operating state of device (e.g., normally Yes

energized) considered?

()Qualified life or replacement schedule established? Yes

(8) Criteria regarding temperature/pressure exposure Yes
satisfied?

(a) Peak temperature adequate Yes-

Cb) Peak pressure adequate Yes

(c) Duration adequate Yes

(d) Required profile enveloped adequately Yes

(e) Steam exposure adequate Yes

(9) Criteria regarding test sequence satisfied? Yes-

(10) Criteria regarding spray satisfied? Yes

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

(b) Does the spray concentration, flow rate,
density, duration, and pH used in tests No; Refer to
meet or exceed those to be used for the TAB C., Sect 5 for
plant? Acceptability

(11) Criteria regarding submergence satisfied? Yes

(12) Criteria regarding radiation satisfied? Yes

Ca) Was dose rate considered? Yes

Cb) Was beta radiation considered? Yes

(13) Criteria regarding operability status/mode satisfied? Yes

(14) Criteria regarding test failures or anomalies Yes
satisfijed?

TVA 19537 IOE-3-86) EQP127i .23



BINDER NO. WBNEQ-ITE-003 PLANT WBN -UNIT(S) 1 SHEET -- n OF 17
R -_ R

BINDER TITLE -INSTRUMENT COMPUTED A .DATE" '-______

TEMPERATURE ELEMENT -CHECKED DATE ___

0. SUMMARY OF REVIEW (Continued)

(15) Criteria regarding functional testing satisfied?

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

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

(c) Has the test/analysis demonstrated that perfo .rmance
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 (0 hour + function time)
satisfied?

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

(b) If exception to the 1-hour minimum opera 'ting time
was taken, was adequate justification provided?

(18) Criteria regarding synergistic effects satisfied?

(19) Criteria regarding margins satisfied?

(20) Maintenance and surveillance requirements adequately
identif ied?

P. DISCUSSION

Yes/No/NA

Yes

Yes

Yes

Yes

No pending
resolution of
open item

Yes-

Yes

NA

Yes-

Yes

Yes-
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