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P.o. box 5000 - CLEVELANo. oHlo 44101 - TELEPHONE (216) 622-9800 - ILLUMINAllNG BLDG. - 55 PUBLICSQUARE

Serving The Best Location in the Nation

MURRAY R. EDELMAN
VICE PRESIDENT
NUCLEAR

May 22, 1985
PY-CEI/NRR-0250L

Mr. B. J. Youngblood, Chief
Licensing Branch No. 1
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Perry Nuclear Power Plant
Docket Nos. 50-440; 50-441
PNPP Enviror. mental Qualification
Of Harsh Environment Mechanical
Equipment - SER Outstanding 1ssue 4

Dear Mr. Youngblood:

This letter is provided to update two of the three mechanical equipment
qualification files submitted by letter of April 3, 1985 (PY-CEI/NRR-0228L).
As part of our ongoing qualification program, the qualification files included
as Attachments 1 and 2 to this letter have been updated. File No. SP810-20-005
is now Revision 3, File No. SP810-20-010 is now Revision 2. File No. SP810-

20-022 has not changed, and remains at Revision 1.

If there are any questions, please feel free to call.

Very truly yours,

/}Wtid'
'

Murray R. Edelman
Vice President
Nuclear Group

MRE: dip

cc: Jay Silberg, Esq.

John Stefano (2)
J. Grobe
Harold Walker, NRC
U.S. NRC Document Control Desk
INPO Records Center

8505300229 850522 h0PDR ADOCK 05000440 l lE PDR
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i Project Number: 20078 I
II ~

File Number: Sp819-2 H IS I

*

|
I I

-1- File Revision: 3 i R3
1 I

I Date: 85/97/85 I R3
I I

I I

I i
.I I

I I

I I

I EHANICA Elll! RENT |

| 1

1 2]ALIFICATI(31 IEVIEli FILE .I
I I

I FOR I*

I I -

1 I

I I

I i
1 1

I I

I WATER LEli IUIPS ' R3
I I

I Nanufactured by 1

1 I

I BIMiHAN WIL!.AlETTE I.

I I

I I

I l
-1 I

~l i
I I
I I

.

l I

I for i
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I I

I I

I I

I I
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I I
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I I
I I
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Cleveland Electric Illuminating - MEQ

RECORD OF REVISIONS

IREVISIONI ISSUE I PREPARED I APPROVED I Q. A. I PAGES REVISED I

I NUMBER I DATE I BY l BY l BY I & DESCRIPTION I

I I I I I I I

I O I 6/6/84 1 TMM l PAD I RAW l Original Issue i
I l i I I I I

I i I 9/6/85 i TMM I CRF l RAW l As marked on_ l

i I I I I I pages: 1, 4, I

I I I I I i 17-24 I

I I I I I I I

I 2 1 4/16/851 TMM I CRF 1 RAW I.As indicated byl
i I I I I I R2's on pages: 1
i I i l I i 1 -7, 9 |

- 1 I I I I i i
1 - 3 1 5/07/851 TMM i CRF I RAW l As indicated byl
I- 1 I I I I R3's on pages: 1
I I I I I i 1-9, 11, 19, 201
l | I I I I I

I I I I I I I

I I I
'

I I I I

| | | | 1 1 I

I I I I I I I

I I I I I I I

I I I I I I I

I I I I I I I

I I I I I I I

|| | | | 1 1 I

I I I I I I I

I I I I I I I

I I I I I I I

I I I I I I I

I I I I I I I

I I I I I I I

I I I I I i I

i l I I I i l
~

[.f" I l i I I l i

l i i i l i I
*

I I I I
~

l i I

I I I I I I I
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Ik Cleveland Electric Illuminating - EG Page 1

- Fors No. 1 Page 1 of 1

.g j-

i Perry Nuclear Pcwer Plant File Number: SP81029-005 1

1 I-

| Cleveland Electric Illuminating Cespany File Revision: 3 i R3
I I

I Date: 05/07/85 I R3
I I

I I

|. I

I I

I I

I ECHANICAL E3]IPENT 2]ALIFICATION I

I I

I I

I SIM WRY CDNClljSICNS '|
I I .

I Manufacturer: Bingham Willamette i
I I
I Model-alumber(s): 2 1 2 1 7-1/2, 6 I 6 I IF l/2 I

I I |
| | .

I Qualification Restrictions: None I p
i l
I i
l i
I Justification for Interis Operation (if applicable): Not Applicable i
I I
I I

I I

I I

I I
I I
I I

I I

I I

I Qualification Conclusion: This e i O
I without restriction or exception.quipment is qualified for service as defined herein I

I I

I I

I I
I I
I I

I I

I i 6 I

I by: I QA Approval by: I Certificate of Compliance: 1 R2

foM fani OhAd i eva to as p
I / / |' d I accordance with the customer's ase i' '

Thomas M. Maynard I RoyA.Woeste 1 order as provided to Farwell 8 ricks. |
Project Engineer , fr. I QA Manager i Inc. The engineering evaluation has been ||

I I I reviewed and approved by er. I

I ochnical Review by: I PrograsApprovalb( 1 I

Famell, $ II Dr. Charles
l Director of Engineering a E. O. Ii /J 6 ''

l Dr.ChadesR.Fa ,Jr.1 Vohn R. Hendricks, P.E. I I

I Program Manager i Program Director ! I

I I Registration P.E. No. 19163 I

I Progras Acceptance by: 1 State of North Carolina I

c--[L /u *ll ,, 3 i (I f!'//7f P.E. Stamp I
'

( l Data
v l < * Ii

ClevelandElectric!!!usinatingCospany( i I|
I l |

I I

r6H



I ClevelandElec5ric!!1usinating-MEO Page 8

Fors No. 2 Page 1 of 1
.

ei-

i Perry Nuclear Pewer Plant File Number: Spa 19-29-il05 1

1
I-

I Cleveland Electric Illuminating Ceepany File Revision: 3 i R3

I I

I Date: 05/97/85 i R3

I I

I
I

l l

I i

1
1

I IECHANICAL E211PIGiT EJAl.1FICAT131 1

I I

I I

I ERIFICATION SIMIARY REVIEW I

I I

I Manufacturer: Binghan Willamette i
I I

iModel-Number (s): 2 1 2 I 7-1/2, 6 I 6 1 19-1/2 I

I I

I I

I Non tetallic Materials: Gasket: K 0006 - Asbestos /SS (Flexitallic) |

0-Rin E 9007 - Ethylene Propylene (incl. EPT, EPDM) i|
Seal:g: E 8012 - Durametallie (Type PTO, EP) iI

I 6askett POL 0003 - Asbestos (Garlock) |

I 6asket K 0000 - Nitrile (Buna-N) |

I 'I
I I

I I

I ENVill00ENTR. LIMITATitMi i
l i
1 1

I i i i I

| PAllAPETERS I RE3] IRED 1 DEMONSTRATD I QllW PAGE IM OIER I
I I I I I

I I i i i

i Radiatien- | 7.8E37 Gamma (1) i 1.3E86 1 2,3,5 i R3 49
1 I I I| -

I Temperatus i 185 F l 225 F l 5 i R3
I I I I I

1II Pressure I- I --

I .
I I I I

1II Chemical Spray 1- I - -

I I I I I
1II Humidity 1 1995 llH I --

I I I I I

I Other I- 1 I I

I I I I I

I I I I I

I I I I |

1 I I l l
i I I I I

I I I I I

I I I | |

1 I I I I

I I I I I

:- 1 I

o- 1 I

I Notes: 1) The beta dose of 3.2E87 Rads has not been considered since all of the non- 1

I setallic saterials are shielded by the metal housing of components in the pump assembly. I

I I

I I

I I

l i
I I

I I

I I

I I

I I

I I
r H1



f Clavelard Electric !!!usinating - MEG Page S

Fors No. 3 Page 1 of 1 R3. .

i Ferry Nuclear i-;wer Plant File Nuscer: 5Fild-23-N3 i-

i Cleveland Electric Illuminating Company File Revision: 3 i R3
i I

| Date: 05/97/85 i R3
I I

I l
i I

I I

I I

| ECHANICAL E211 PENT GUALIFICATIGl i
I I

I I

I REFEMNCES I

I I

I I

i 1. "Flexitallic Spiral Wound 6askets Design Criteria,' Flexitallic Sasket Company, Bulletin 171, I

i 1979 Fourth Edition i
I I

I 2. " Radiation Stability of Asbestos,' Raybestos Manhattan Industrial Company i
I I

I 3. Parker Seal Company, Parker 0-Ring Handbook, March,1982 l
I I

i 4. The Effects of Nuclear Radiation on Elastomeric & Plastic Components and Materials, Radiation i
I Effects Information Center, REIC No. 21, September,1%1, pp.106-108 I

I I

'I 5. Installation, Operation, Maintenance Instructions for 6 I 6 I 19-1/2 Beta, 4 Stage Type CP, I

I RCIC Pump, Materials of Construction, Addendus 42, Procedure No. E38.70 1

I I

l 6. Durametallic Corporation Dwg. No. 2D-159431, PTO Mechanical Seal i

I 7. Installation. Operation Maintenance Instructions for 2 I 2 I 7-!/2 CAP, RHR LCPC, and HP Core I
I Spray Water leg Pump, Entract Specific Material List hter Leg Pump, Specification No. 9-586 I

I. I

I 8. Gilbert Associates Drawingi * Residual Heat Removal Systes,' Drawina No. 4549 D-329-643, 59, 60 for I
Revision i

B with DSP-E12-1-4549-98, Table 1, Systes Design and Operating Conditions. Data NintsI 3
I RHR Water Leg Pump I

I I

I I

9. Gilbert Associates DrawingYable 1, Systes Design and Operating Conditions.' Low Pressure Core Spray Systes' Drawing No. 4549 D-329-785,5 for
Revision i|

C with DSP-E21-1-4549-90, D.ta Nint 1. iI
I LPCS 4 ter Leg Pump i
l i

Revisioni
Gilbert Associates DrawingYable 1, Systes Design and Operati,ng Conditions.'High Pressure Core Spray Systes ' Drawing No. 4549 D-329-791,5 for

i 10.
C with DSP-E22-1-4549-90, Data Nint 18. i|

I LPCS Water Leg Pump I

i l

Gilbert Associates Drawing,549-90, Table i Sy' Reactor Core isolation Cooling systes,' Drawing No. 4549-D-329-631,
Ii 11.

Revision A with DSP-E51-1-4 Data Nints 1
2 and 1A for RCIC Pump and RCIC Water Leg husp,stes Design and Operating Conditions.

I
Respectively iI

I I

i 12. ' Radiation Effects on Organic Materials in Nuclear Plants * EPRI RP 1737-3, Final Report i
I I

I 13. ' Design Guide for Reactor Cover 6as Elastomeric Seals,' Atomic International Division, Rockwell |

I International, Report Al-AEC-13145 l
~

i14. ' Radiation Effects on Organic Materials in Nuclear Plants,' EPRI RP 1797-3, Final Report i
I I

i 15. 'Non-Metallic Gasket and Sheet Packing Handbook,' Non-Metallic 64sket and Sheet Packing Division, I
I Fluid Sealing Association. I

I I

i 15. Parker Seal Company,, Laboratory Reoortt 'An Investigation into the Radiation Resistance of I

I Selected Ccepounds, Report No. Kle. E A, Dated May 24,1973 I

I I

I I

I I

I I

I l
i I

I i
HH

.
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Fors No. 4 Page & of 1
.

i
I
I Perry Nuclear Power Plant File Number: SP810-2 H 05 I'

I
I
| Cleveland Electric Illuminating Company File llevision: 3 I R3

i
I

| Date: 05/0/8: 1 A3 .

I
I

I
I ll

I
|

1l-
I IECHANIClL EElIPIOT Elfil.IFICATIGI I

I
I

I
I
I ENVIIDfENilt EJAl.IFICATIGI I

| MAINTENflNCE gg SljRVEll.UllCE I
1

I
I I i i

I QRii PAIE IUSER (N & S ITENS) | SDEDLLE I BASIS' I

i I I I

I i l I

i l I i
i 1 | As required i These gaskets are made of age insensitive I

i I for routine I material and are applied below their i

I I saintenance I recognized ta perature limits i

I i 1 1

| Arrhenius methodology acclied for re iE
I service conditions fsee Appendix D) quired'l 2, 3 1 )44 yrs

iI
I I

I I I .I
i 4 | As required 1 These gaskets are made of age-insensitive iE

|
I I for routine I material and are applied well below their I|
| I saintenance I recognized temperature limits

l 5 I I Arrhenius methodology applied for required i R3

I I I service conditions Tsee in D) U|l
I I 5.% yrs | Ione M-4: Tag Mos. 1El
i I i 1E31C0003 I

I I I l

i I 9.18 yrs I Zone AS-2: Tag Nos.1E21C0002 l

i I i 1E22C0003 I

I I I l

i I I I

l i I l
1

i I I -

I I I .I
I I I I

I l i I

I I I l

i I I I

I I I l

| I I I

I I I I

I I I l

i I I I

i I I !

I I I I
.

I I I I

I I I I

1 I I I
*

I i 1 i

! I I I
.

i l I l

i I I l

i I I I

I I I I

I I I I

I I I l

! I I
I

I I I I

fel



' Claveland Ele:tric illuminating - NEG Page 5

Fors Noo 5 Page 1 of 3 R3.

i i-

i Perry Nuclear Power Plant File Number SP819-29-il65 I
I I.

I Cleveland Electric Illuminating Ccepany File Revision: 3 i R3
I I

I Date: 05/97/85 l R3
I I

' '
l |
|

-

1

I I

I PECHANICAI. E211PPENT alai.IFI' TIM IJ
I I

i l
I ERIFICATIW REVIEW WORKSFEET I

I I
I Equipment Tag Numbers: See Appendix A I
I l
i Vendor Nodel Numbers : 2 I 2 I 7-1/2, 6 I 6 I 16-1/2 I
I I
I Equipment Category : A _I,_., B (NllRES-il588, Appendix El i
I I
I Equipment Location : Inside Drywell I
I I
1 Outside Drywell _ I _ _ l,

i I

I Limiting Zone or P4D Number e Radiation i
I N -tU T Temperature I,
1 Non-Netallie Naterial Gasket: 194. 9006 - Asbestos /SS (Flexitallic CS-15C) I
l i
I I
I I
l * Values based on process radiation of 7.0EO7 Bassa (see Appendix A) i
I I
I 6 i i I

i ENVIROl0lENTAL PARANETERS I RE211 RED 1 DDDISTRATED I REFERENCE b I
I I I I I

I I I I I

I Temperature: 1 I 800 F l ! I
I Environmental i 168 F l l I
I Process I 185 F I I I
I I I I I

I Radiation : I i 1.9E11 Gamma i 2,12 I
I Emironmental I 4.1E07 6assa 1 i l
1 Process I 7.0E87 6assa l i I
I Pressure : I I I (1) 1

I Environmental 1- 1 I 1--

1 1I Process 1 I -- -

I I I I I
IChemical l I I l
I Effects : 1 I I I
I Emirormental (Sprayll 1 1I - --

I Process (Internal)I I I 1---

I I i I i
I Humidity : 1 I I I
I Environmental i 1995 RH I 1 1--

I I I I I -

1 Other I I I I
I I I I I
I I I I |
1 1 I I I
I I I I I

I I I I I
I I I l i
I i l I l
I I I I I
I I I I I

I I I I I
I I I I I

FHi

t



Clevelaed Electric Illuminating - EG Page 6
.

Fors % 5 Page 2 of 5 R3.

I-

I Perry Nuclear power Plant File Number: SP819-29-905 I

I I.

I Cleveland Electric illuminating Company FileRevision: 3 I R3
I I

i Date: 05/07/85 I R3
I I

I I

I I

I I

I I

I ECHANICE. EmJIPMENT 2R.IFICATIGI I

I I

I I

I EJR.!FICATIGi IElj,EIOlkSIEET I

I l
i Equipment Tag Nurbers: See Appendix A I

I I

I Vendor Model Numbers : 212 X 7-1/2, 6 I 6 X 10-1/2 I

I I

I Equipment Category : A _,,,I B 00llEiH588, Appendix E) |a
I I

I Equipment Location : Inside Drywell i
I I

I Outside Drywell _ ! _ , I.

I I

I Limiting Zone or P8ID Number e Radiation 1

*1 E-oT Temperature 1

I l
l Mon-Metallic Material: 0-Rings let. 9007 - Ethylene Propylene |
I I
I I
I I
I e Values based on process radiation of 7.IE47 Gamma (see Appendix A) |
I I

I ENVlilG0GTAl. PAMIETERS I IE2JIRED I ODOl6TilRTED I ilEFERENCE O I

I I I I I

i i i I i
i Temperature 1 I 258F I 3 i R2
1 Environmental i 164 F I I I

I Process i 185 F I I I
I I i 1 1

IRadiation : 1 I 1.0E08 Cama i 16 I
I Environmental I 4.1E47 Gamma l | I

| Process I 7.8E87 Gamma l i |

| Pressure : I I I I
| 11) 11I Environmental 1 --

III Process 1 1 ---

l 1 I i l

IChemical i I I l
| Effects : 1 i l |

11| Environmental (Sprayll 1 ---

1II Process (Internal)I 1 ---

I I I I I

IHusidity : I I I I.
11I Enviromental i 1995 Ill 1 --

I I I i 1

1 Other 1 I I I

I i l i l
I i l l I

I I I l i
I I I l |

I I I I l
| I I I l
i I I l I

I i l i I

I I I I l
| I I I I

I I I I I

t 91

_ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _



Claveland Electric 111usinating - IEG Page 7
.

Fors No. 5 Page3of9 R3
.

1 i-

1 Perry Nuclear Pcmer Plant File Number SP819-21Hl95 1

1 I-

| Cleveland Electric Illuminating Company FileRevision: 3 i R3
I I

I Date: 05/07/85 I R3
I I

I I s

! I

I l
I I

I IEDiRNICal. E21!PMENT REl.!FICATIDI I

I" i
I ERIFICATIQi REVIEW MSEET I

I I

I Equipment Tag Numbers: See Appendix A i
1 I

I Vendor Model Numbers : 2I217-19.,6I6I19-1/2 1

1 I

I Equipment Category : A __Ia B (IGIES-9588, Appendix E) i
I I
I Equipment Location : Inside Drywell i
I I

I Outside Drywell _J_ i
l |
I Limiting Zone or PllD Number * Radiation I

'I 3E-TUT Temperature i
I l
INovHietallicMaterial: Seals let. 1912 Durametallic (Type PTD) 1

I (See Reference 6: Ethylene Propylene) |

I I
I I

I * Values based on process radiation of 7.8EO7 Samma (see Appendix Al l .

I I

l~ 6 I I i
I EMRGeqENTAl. PARrdiERS I MIlED I DENINSTRATED I REFERENCEh I

I I I I I

I i i i l

i Temperature 1 I 250 F l 3 I

I Emirersental i 164 F l | I

I Process 1 185F l | I
I I I I I

IRadiation : I I 1.8EOS Gamma i 16 I
I Environmental I 4.1EO7 Gamma l i I

I Process I 7.8EO7 Sanna I i |

| Pressure : 1 I | (1) |
11 1I Emironmental 1

---

111I Process 1 ---

I I I | |
| Chemical i I I I

I Effects : 1 I i 1

11I1 Emironmental (Spravil ---

1I Process (Internal)I I I ---

I l I l 1

iHumidity : I i | |.

1| Emironmental 1 190s Ill 1 1 --

I I I I I

IOther I I I I

l | I I I

I I I I I

I i l | I

I I I I I

I I I | |
| | | | |
1 1 I I I

l I i i l
l I i I i
i i l l I

i l I I |

FHI



Cleveland Electric Illuminating - MEG Page 8.

*

Fors No. 5 Page 4 of 9 R3 -

'

i 4

I Perry Nuclear Power Plant File Number: SP813-29-485 I.

I I

| Cleveland Electric Illuminating Company File Revision: 3 I R3
I I

I Date: 85/97/85 iR3
I I

I I

1 i
i l
i I

I IECHANICAL E211PPENT 3.iAI.IFICATIGi l
i i
l i
I EIAI.!FICATIONRp_IEW0llHSEET I

I I
I Equipment Tag Numbers: See Appendix A I

I I
I Vendor Model Numbers : 2 1 2 1 7-1/2, 6 I 6 1 10-1/2 I

I I

I Equipment Category : A _I_, B (NUIES-t!88, Appendix El i
I I

I Equipment Location : Inside Drywell l
I I
l Outside Drywell _ ! _ l
| I

I Limiting Zone or P4ID Number e Radiation i
I K - E Temperature i
I l
I Non-Httallic Material N8. 4083 - Asbestos (Sarlock) (6asket) !
I I

I I
I I

I I
I e Values based on process radiation of 7.8E47 Gamma (see Appendix A) Ig

'I I i i l
i DN!RG0 ENTAL PARAfETERS 1 IE21IIED I DEMGETlWITED | REFERENE I

I I I I I -

1 i i i I

| Temperature I i 654 F i 15 I

I Environmental i 164 F l i I

I Process i 185F I I l
i i i I I

I Radiation : 1 1 1.0E11Gama i 2,12 I

I Environmental 1 4.!E47 Gam a i I I

l Process I 7.8E47 Sa m a l I l
1 Pressure : I I I (1) |

1 II Environmental 1 1 --

1 I| Process 1 1- -

I I I I I'

| Chemical | I I I

I Effects : 1 I I I
1I Environmental (Spray)I 11 -- -

1

I
~

(Internalli 11I Process ---

l I I i
iHusidity : 1 I I I

1II Environmental i 1995 RH I --

I I I I I

IOther I I I I

I I I I l
| | | | 1

1 I I I I

I I I I I

I i 1 1 I

I I I I I

I I I I I

I I I i l
I I i l I

i l i i i
i l I i I

UFki



- Cleveland Electrie illusinating - EG Page 9
.

Fors No. 5 Page 5 of 5 R3**

i'

I
| Perry Nuclear Pe=er Plant File Number: S;810-E9-405 I

I
I
| Cleveland Electric lliuminating Company File Revision: 3 i R3

l
I
i Date: 95/07/85 i R3

I
I

I
I il

I
I

I
I
I EDVIllCAL E211 PENT SJALIFICATI31 1

I
I

I
I
I Elft.IFICATIGI Rff].@_ MSEET |

||
|| Equipment Tag Numbers: See Appendix A
|

|
| Vendor Model Numbers : 2 I 2 I 7-1/2 I

I
I
I Equipment Category : A _I_, B UtjllES-9566, Appendix E) |

I
I
I Equipment Location : Inside Drywell |

II
I Outside Drywell ,_I _ . 1

I
I
I Limitirg Zone or P41D Number * Radiation I

* I- 3E-TUT Temperature i
II

I Nordletallic Naterials let. 9006 - Nitrile (Buna-N) Gasket i
I

I
l l

I
I lI
I e Values based on process radiation of 7.W87 6assa (see Appendix A) i

I,

I
I i i i a' I

I ENVIRD81 ENTAL PARAETERS I IE2JIED 1 DENGISTRATED I JEFERENCE I

I I I I I

I i i I i

i Temperature: 1 I 225 F l 3 I

I Emirormental i 164 F 1 1 I

| Process 1 185F l i I

I. I i | |

I Radiation : 1 1 1.9E86 6asma 1 4 I

I Environmental I 4.!EO7 6asma I I i
| Process I 7.8E87Gama l | I

| Pressure : 1 I I (1) i
1 III Environmental 1

--

1 II| Process 1
--

I I l i I

IChemical | | | |

1 Effects 1 I I I
|III Emironmental (Sprayll ---

111| Process !!nternal)I ---

I I I l i

IHumidity a l I I I
,

11I Emironmental I lets 191 1
--

I I I I i

IOther 1 I I I

I I I I I

I I I I I

I I I I I

I I I I I

I I I I I

I I I I I

I I I I I

I i i l i

I I I I I

I I I I I

I I I I i
rVI
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o.
MASTER MATERIALS LIST'

(MML)
.

MML NO. MATERIAL DESCRIPTION

001 UHMW Polyethylene

002 Viton (Fluorcelastomer)

003 Asbestos

004 Nordel

005 ~ Kalrez

006 Asbestos /SS

007 Ethylene Propylene (incl.. ,

'EPT, EPDM)
.

008 Nitr11e (Buna-N)

009 Silicone Rubber

010 Vespel (Poly 1mide)
4%

.

011 Neoprene

012 Durametallic

013 Teflon

014 Kel-F

015 Nylon

016 Graphite (Grafo11)'

017 F11 mite 7000

018 Rubber

019 RTV
'

020 Dow 781

021 Grease

022 Plexiglase

15
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I

ETHYLEME PROPYLENE PUMP PARTS

From Reference 13 the slope and Y-intercept values for the
Ethylene Propylene (EP) have been-determined to be 17798 and -

38.8, respectively. This results in an activation energy of '

1.53eV. Applying the Arrhenius methodology to this data for the
environmental profile defined below results in a determination of
the expected life of the material for the defined conditions.
This value can then-be used to quantify a replacement interval
which will assure the continued functional ability of the safety-
related component.

-

From Appendix A, Zones AB-2, AB-3, and AB-4 provide the
environmental conditions. References 8, 9, 10, and 11 provide
the process parameterst See EQPM for environmental profiles for
each zone.

,

Composite Environmental Profilet
'

Normals 123 F (From AR-3) -

Accident: 150 F.(From AB-4)
#' '

Pump Composite Process Conditions
.

Normals 123 F (From AB-3)
Accident: 185 F (RHR, LPCS, HPCS Accident) <

Sy utilizing this composite, the most restrictive replacement
interval can be established. For conservatism, the accident
temperature has been applied for the full term post-accident
condition of 140 days.

17794 (1/358) - 34.3In life =

145

= 49.7 - 34.4

life = 54174.4 Hours
185

Since only 4320 hours have been postulated for the post-accident
operation period, the residual life at 185 F can be related to an
estimate of normal service life at 123 F by using the Arrhenius
methodology. Tdis results in a determination of the expected
life at 123 F.

,

-17798 (1/358 - 1/323.5)
residual life elife =

123 185

17

f
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:. 0 e .

.

4

.

life = 49856.4 (200.7)
123

life = 1.OEO7 Hours >>40 Yrs
123

Based on the results above, no required repiscenent based on
environmental concerns is necessary over the postulated operating
life of the plant - 40 years.

.

D

.

18
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,
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.

.

BUNA-N (NITRILE RUBBER) PUMP PARTS R3

From Reference 13 the slope and y-intercept values for the Buna-N
have been determined to be 7825 and -14.23, respectively. This

results in an Activation Energy value of 0.67 eV. Applying the
Arrhenius methodology to this data for the environmental profile

defined below results in a determination of the expected life of
the material for the defined conditions. This value can then be

assure theused to quantify a replacement interval,which will
continued functional ability of the safety-related component.

From Appendix A, Zone AB-4 provides the environmental conditions
for Tag Numbers 1E12C0003 and 1E51C0003. References 8 and 11

provide the process parameters. See attached EQPM for

environmental profile for the zone.
,

Process Temperatures ambient

.

Based on the EQRL,. the pump will not experience the design basis -

environment. g,

in life = 7825 (1/318.2) - 14.23
113

= 24.59 - 14.23 = 10.36

life = 31,617 hrs
*

113 .

residual life = 31,617 -8372 = 23,245 hra

-7825 (1/318.2 - 1/311.5)
life = 23,245 e

101 .

.

= 23,245 (1.69) = 39,450 hrs

service life = 39,450 hrs Normal (113 F)
8,372 hrs Normal (101 F)

......

47, 822 hrs = 5.46 yrs with no accident

.

19
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Cicvolend Elcctric Illuminoting - MEQ Pcgo 20
.-

*s
From Appendix A, Zoner AS-2 provides the environmental . conditions R3*

for Tag Numbers 1E21COOO2 and 1E22COOO3. References 9 and 10
provide the process parameters. See attached EQPM for*

environmental profile for the zone.

Process Temperature: ambient

Based on the EQRL, the pump will not experience tho design basis
environment.

14.23In life = 7825 (1/314.3) -

106

= 24.89 - 14.23 = 10.66

life = 42,616 hrs
106

residual life = 42,616 - 7095 = 35,521 hrs

-7825 (1/314.3 - 1/305.4)
life = 35,521 e

90
= 35,521 (2.06) = 73,381 hrs

service life = 7,095 hrs Normal (106 F)
73,381 hrs Norpel ( 90 F)
______

80,476 hrs = 9.18 yrs with no accident

a

n.

.

I

i
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o

i* RADIATION CONVERSION CALCULATION
NVf TO RADS (AIR)*

.

From the reference, " Radiation Stability of Asbestos," Raybestos
Manhattan Industrial Co., asbestos shows no changes in properties

20
up to 1x10 NVT. To convert to rads air use the reference,

" Radiation Effects Organic Materials in Nuclear Power Plants,"

EPRI RP 1707-3, Final Report. From this reference:
for i Mev neutrons

2 -9
X neutrons /cm x 4.17x10 = Y rada (carbon)
1.OE20 x 4.17E-09 = 4.17E11 rads (carbon)

Also from this reference:
0.989 rade (air)rada (carbon) =

Therefore, 4.17E11 rada (carbon)/O.989 = Z rads (air)

' 4.216E11 rads (air)

Because of the wide range of neutron energy levels and

uncertainties in the rada carbon to air. conversion, a value of
1.OE11 rada (air) Egamma equivalent) will be used.

As

.

\

|

|

.

%+,

4

J

'
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Cleveland Electric Illuminating - MEQ

RECORD OF REVISIONS

IREVISIONI ISSUE I PREPARED I APPROVED I Q. A. I PAGES REVISED I

I NUMBER l' DATE I BY l BY I BY l & DESCRIPTION I

I I I I I I I

I O I 6/6/84 l TMM I PAD I RAW l Original Issue i
I I I I I I I

I 1 I 9/6/85 1 TMM I CRF I RAW l As marked on i

I I I I I I pages: 1, ' 4, I

I I I I I i 17-24 I

I I I I I I I

I 2 1 4/16/851 TMM l CRF l RAW l As indicated byl
i I I I I I R2's on pages: 1
I I I I I i 1 -7, 9 I

I I I I I I I

I I I I I I I

.1 1 I I I i i

i I I I I I I
'

I ' I | | | | I

I I I I I I I

l~ l | I I I I

I I I I I I I

I I I I I I i
| | 1 1 I I I

'

^

l i I I I I I

I I I I I I I

I i i i I I I

I I I I I I l

| I I I -l i I

I I I I I I I

I I I I I I I

| .I I I I I I I

|. I I I I I I I

! I I I I I I I

i I I I I i i'

.

| | | | d,' l I I l -

1 I I I I I l

i I I I I I I

I I I I I I I

i i i i l i l

i

1

i
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Cleveland Electric illuminattag - M23 Page '~
-

Fors No. 1 Page 1 of i
, .

6
I
I % Nuclear power plant File N ubert SP819-29-419 I

I
I
I Cleveland Electric Illuminating Ccepany

,
File llevision: 2 I R2

I
I
I Date 84/17/85 I R2*

Il I
I Il I

'. I
|i

I IElel!CR. EIEIRENT 2RIFICATit31 1

1,
'

i
1' 1

j S_L3OqAllV C3CLljSICNS I
'

I Manufacturer: Contromatics .I
I.I

1 Model-Musber(s): li-256-98, W256-CC, C-992iH:C, C-W256-O, C-W256iHIBe, C-2522-GC-FS* I
I.,

i i I-
1

I Qualification liestrictions: None I*

I
I

I'',
I I
I I
I
I Justification for Interis Operation (if applicable): Not Applicable I

i.

i i i* o
I I I*

I I
I I
I

I
I

1i* Mild enviroment only (see Appendix B) l
I
|

- 1

I Qualification Conclusion: These components are qualified for service in the enviromental tones definedl
II herein without exception or restriction.
I

I i
i i i

l I
I I
I I
i l
I 6 i

i by: I WI Poproval by: I Certificate of Compliance: I 11 2

I I I I

I pe _I bed. d i ev ion has perf f I

I < l accordance with the customer's !Ip / '

I Thomas M. Maynard, Jr. I Iloy A. lioeste I order asywided to DiBenedett Farwell I
i Project Engineer I GA Man ger I & ins. The 'nsering eva nation I

! I I I reviewed FM se. I
,

i- 1 I I 4 ) l

I schnical Rev i i program Approval by: I jfj
D b Charles N arwell, Jr.

| | A// k i
'

I

i- I v i l' I Director of Engineering and O. I

I . Charles R. Farne 1 ' I Jonn R. Hendricks, P.E. I I

I Program Manager i Program Director I i

i i i l

i | Registration P.E. No.19153 I

I Program Acc:ptance by: I State of North Carolina I

d /I!E~/ [I 'I Date
' P.E. Staso'
I L

\ l us t I i I'

; I Cleveland Electric Illuminating Company i I

I I I
I,

I UFef

1

4

i -
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Cleveland Electric Illuminating - MEG Page 2
,

Fors No. 2 Page 1 of I

i*
I

i Perry Nuclear Pcwer Plant File Number: SP819-29-019 I
II

l Cleveland Electric Illuminating Company FileRevision: 2 i R2
I

I

I Date: 64/17/85 i R2
II
I

I
II
I

I
II

I IEHANICAL E2]IPENT QJAllFICATION I
I

I
II

I EJALIFICATICN SLM@RY REVIEW I
I

I
I Manufacturer: Contromatics i

I
I
I Model-Number (s): ~ 16-256-38, w-2%MC, C-9922-CC, C-Pf.6iH:1, C-W256-BB*, C-2522-3C-FSa l

Ii
II

I Non-Metallic Materials: E teel-U MI Polyethylene Seat / Seal i
i 10L 8002-Viton 0-Hing i

i K 0003-Asbestos (Jonn Crane 210 Packing) i
I

I
I

I
I

I
I a Mild Environment Only (See Appendix B) |

I
I |I
| ENVIR30 ENTAL 1.lMITAT131S I

I
I I
I
I i 6 6 I

| PARAETERS I RE2] IRED I DEMQtSTRATED I Qini PAGE IUlllER I
I I I I I*

I I i i i

i Radiation i 4.'EB7 Sama I 9.8E97 Sasma 1 1 I

I I I I I

I. Temperature i 189 F (1) I 22 F i 1 1

I I I I I
1I Pressure i 12 PSI (1) 1 - 1 -

I I I I I
I1I D esical Spray I N/A I

--

I e i I I
1II Humidity 1 1801 IDI I

--

I I I I I

I Other: 13) i I I :1

I I I I I

I Temperature (Ball Valves) 1 330 F I 400 F l 2 I

I I I l I

I I I I I

1 I I I I,

I I I I I1

i i i l i i
i i I I I

! I I I I-

I J., n .:".

I
l
I Notes: 1) The Contromatics Control Seal valves are all ANSI 120 rated valves. I

I 2) The required values for ball valves are based on service as defined in Appendix D. I
I

I I'
|

I
I I
I I
I I
I I
I

I
I I
I Mt

2
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Fcrs No. 3 Page 1 of 1

*
1I -

File Number: SP819-29-010 I| Perry Nuclear Power Plant
l I

| Cleveland Electric Illuminating Company File Revision: 2 I R2

I
, I

I Date: 94/17/85 i R2
II
I

I
l

I
Ii

I I

I IEHANICA EMPYENT GJALIFICATIIN I
I

I
I

I
I REFERENCES I

I i
i 1. Thermal Stability of Polvuers, R)T) Conley, ed., marcel Dekker, Inc. New York 1979, P.171 I

I I

I 2. MIL-HDBK-780A, March 17, 1975, P.74 I

I.
I

i 3. "How Radiation Affects Engineering Materials * M/DE Manual No.173 Columbus, Giio: Radiation i
I InformationEffectsCenter, Bate 11eMemorialInstitute, July,1968,,p.131 I
i i

'The Engineering roperties of Viton Fluoroelastomer", Doc' ment No. E-%315 IpI 4.
i l

Conax Electrical Penetration Report, ion Conduct,or Module.'' Design Qualification Report for a Conax
|IPS-353.1I 5.

Instrumentation Service Classificat I- I
II

I 6. Rite Pak Packing, Crane Packing Company, Bulletin No. P-3023 I
.

I I

I 7. " Radiation Stability of Asbestos", Raybsstos Marhattan Industrial Co. I

I I

I 8. " Radiation Effects on Organic Materials in Nuclear Plants', EPRI RP 1797-3, Final lleport i
I I

i 9. 'Viton E-68-C-Long Term Compression Set Resistance', DuPont Data Sheet V+3-301 -1
I I

i i
| I

I I

I I

I I

I I
II

I I
I

I
I' I

I I
II
I

I

I I
'

I I

I I

L
l

i I

I I

| | 1

' '
f T1 iI

I I'

! I I
i

i i
! I I
' I I

, I I

l i I
ll I
II
I! I

i i I

I!' I
t

| |
DFM;
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Fors No. 4 Page 1 of 1

I
*

I .

File Number SP819-20-810 lI Perry Nuclear Power Plant
I I

I Cleveland Electric !!!uninating Company FileRevision: 2 i R2
I I

I Date: 04/17/85 iAL
I I

I I
I I

I I
I I

I ECHlWICIL E2J1PIENT Mt.1FICATI(31 I
i I

i l
I ENVIIDelENTAl. pl.!FICATIIN I

I NAINTENANCE _AN_D SURVEILLANCE I

I 6 6 I

I GRW PAGE RfelER (M & S ITEMS) I SCEDLLE I BASIS I

I I I I

I I I I

I I I I

i 1 1 I Arrhenius Equation evaluation of established i R1
1 I I thermal aging data l
I i 17.8 yrs I Zone AB-2: 1

I I I Tag Nos. 1642 F 0010, 1642 F 0020 I
I I 22.1 yrs I Zone AB-4: I
I I I Tag Nos. 1P45 F 00144, 1945 F 00148, !

,

I I i 1945 F 006aA, 1P45 F 0068B l,

I i 140 yrs i Zone AB-9: 1

I I I Tag Nos. 1911 F 0060, IP11 F 0000 l
l I 140 yrs i Zone'CT-2: I

.I I I Tag Nos. IP11 F 0090 IP43 F 0215, I
I i i 1943 F 0355,, 1943 F 0400, 1

I I I IP43 F 0410, IP50 F 0140 1

I I 21.8 yrs I Zone CT-3: 1

I I I Tag _Nos. 1D17 F SW 18, 1641 F 0140 I
gi I 21.8 yrs i Zone U-7: I

I I I Tag Nos. 1D17 F 0081B, 1643 F 08300, I
I I i 1643 F 00400 I

I i 140 yrs I Zone CT-8: 1

I I I Tag Nos. 1643 F 0030A, 1643 F 0040A I
I i 1.84 yrs I Zone FO-3: I
I I l Tag Mos. 0641 F 0005, 1641 F 0090 |
I I I I
I 2 1 140 yrs i Arrhenius Equation evaluation of established |

I I I thermal aging data |
I I I I

| 1 3 1 As required i This saterial is a sineral and applied below 1

I I for routine I its thermal limits, therefore it is considered I
. I I maintenance i not age sensitive I
L i I I I

L I I I I
I I I I'

I I I I
1 1 1I -

1 I I i*
.

,

|- I M I I <

| 1 1 1 I

i i I I

I I I I
i I I I

t

i i I I i
l i l I

! I I I I

l 26H

|
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Fors No. 5 Page 1 of 3

*
i - 1

I Perry Nuclear Power plant File Number: SP81929-919 I

I I

I Cleveland Electric illuminating Company File Revisien: 2 i R2
I I

I Date: 94/17/85 i R2
I I

i i
l |

I I

l i
I ECNANICR. EGJIMENT GRIFICATIGi i
I I

I I

I GRIFICATIQi REVIEW IDESHIT I

I I

I Equipment Tag 16sbers: See Appendix A I

I I

I Vender Model Numbers : Not Applicable i
i i
! Equipment Category : A _I_, B (MJRES-4588, Appendix 0 I
I I
I Equipment Location : Inside Dome 11 1

I I

I Qutside Drywell __I__ l
i I

I Limiting Zone or P&lD Number All-4 Radiation I

i 392-655 Temperature i
I I

I Mon-Metallie Material l#E. Het -lH61 Polyethylene (used as a seat material and a seal material) |

I I
I I

~

I I

l i
I I

l 4 i i i
I ENVIRD0 ENTAL PARAETERS I ilEGJIRED I DE)DISTRATED I IEFERENE 1

I I I I I

I I I I I

l Temperature: 1 I I I

I Environmental ll89/184.6F+ 1 259 F (Continous) I 2 I

I Process ll85/NA I .I I I

l | I I I

I Radiation : 1 I I I

I Environmental I 4.lE97 I 9.9E97 (25% damage) 1 3 I

I . Process 1 4.5E97 I I |

| Pressure : I I I I
I- | |I Environmental 1 -

1 Process i 159 PSIS I- 1 I

: I I I I I

I Chemical i I I |( *

[ l Effects : I I I |
I- 1 I

| | Emirormental (Spray)I -

1- 1 I
t i Process (Internal)I -

i I I I I I'

| | Humidity : I I I |

! I Emiramental i 1991 lih I- 1 I

| 1 * I I I I

! l Other: 1 I I |
| 1 I I I I

I I I l i'

I I I I I

I I I I I

I I l l I

| | 1 I I I

| | 1 1 Il

I i I I I
,

I i I I I
,

,

I * Isolation / Ball Valve Values ! I I s i
I I : I I g I

esa,

e

I e
5 ,j

;

L.
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Fcts No. 5 Page 2 of 3
''

6I
i Perry Nuclear Power plant File Number: SP819-29-919 I

I
I
I Cleveland Electric Illuminating Company FileRevision: 2 * I R2
I i
1 Date: 94/17/85 i R2

I
I

I I

I I
II

I I

I ECHANICPL E3]IPMENT EJALIFICATIGI I

I I

I I

l EJALIFICATIGi REVIEW WORKSEET I

I
I

I Equipment Tag Numbers: See Appendix A I
II

I Vendor Nodel Numbe s : Not Applicable i

I I

I Equipment Category : A _I_,,, B (MJRES-9588, Appendix El i
II

-1 Equipment Location : Inside Drywell - 1
II

I Outside Drywell J I
I

'
I

I Limiting Zone or P&lD Number AD-4 Radiation i

I 3b2-65!i Temperature i
I

I
I Non-Metallic Material: 198. 9002 - Viton (Used as an 0-Ring and a Valve Seat) |

II
I I .

II
I I

I
I
I I i i i

i ENVIRG0 ENTAL PARAETERS I E211 RED I DEMNSTRATED I IIEFEENCE I

I I I I I

I I i i l
i Temperature 1 I 480 F (Continuous) | 4 I

I Emironmental i 189F/184.6Fe I i I

| Process 1 185F/330F l | I

I . I I I I

I Radiation : 1 I 2.8EOS I 5 I

I Emironmental I 4.lE87 I I I

l Process 1 4.5E87 I I l

i I I I I

| Pressure : I I I I
11- 1I Emironmental 1

--

1I Process i 150 PSI 6 1- I -

I I I I I

I Chemical i I I I

I Effects : 1 I I I
I1- 1

i 1
-

Envirormental (Sprayll -
I -

I1- 1Process I!nternal)I --

I 1 I I I.
I-I Humidity : - '' I I I . 1

.

I Emir'onsental i 1995 llH I- 1 -

I I I I I

I Other: I I I I

I I I I I

I I i 1 1

I I I I I

I I I I I

I I I I I

i i | I i

1 1 I I I

I I I I I

I I i | I

I e Isolation / Ball Valve Values i I I I

I I I I i
UF ki
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Fors No. 5 Page 3 of 3
.

I
I
I Perry Nuclear Power plant File Number: SF819-29-919 1

I
I
I Cleveland Electric Illuminating Company FileRevision: 2 i R2

I
!
I Date: 04/17/85 I R2

I
I I
I

I
I

I
I

I
I
I EDWIICAL E3]IPMENT QLR.IFICATIDI I

I
I I
i
| ER.IFICATION REVIEil WORKSEET I

l
i I| Equipment Tag Numbers: See Appendix A I
I

1I Vendor Model Numbers : Not Applicable
i

I
B (E RES-9588, Appendix E) iI Equipment Category : A _Is

1i iI Equipment Location : Inside Drywell
I

I
I Dutside Drywell _ I_, i

1
1

I Limiting Zone or Pl!D Number AB-4 Radiation i
1

2 2-! K Temperature I
I

I
| Non-Netallic Material 19t. 4003 - John Crane 5818 Packing (Braided Asbestos) |

I
I I
I ~

i
I |l I
I
I I i i i

I ENVIRQ0 ENTAL PARAETERS I IIEEl! RED I DE!OSTRATED I IIEFEllENE I

I I I I I

I I I I l

i Temperature: 1 I 500 F l 6 I

I Enviremental i 189F/184.6Fe I i |

| Process i 187/NR I I l

i I I I I

I Radiation : 1 i 1.8E11 1 7, 8 I

I Environment >l I 4.!E97 I I l

I process 1 4. E37 I I I

I I I I l
1 Pressure : 1 I I I

1II Environmental 1- I --

1I| Process 1 150 PSIS I
--

I I I I I

I Chemical | I I |

| Effects : 1 I I I
1lI Environmental (Spray)I - I

-~

11I Process (Internal)I - 1
--

i I i l i

i Humidity : ," 1 I i 1..

1II Env:ichmental 1- 1
--

I I I I I

I Other 1 I I I

I I I I I

I I I I l

i I I I I

I I I I I

L I I I I I

| | 1 I I I

I I I I I

I I I I I

I I I I I

I * ! solation / Ball Valve Values i I I I

I I I I I
LF Hf
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stant lacias pas's Rui .

*
E0s2104 (lam 8sidl ass ITIChile Im
#8HSit 4 - seeSe EastlesENI EWlflEN Ll$i (page 1 of Il

INEf8C1WER s Centramatses i

E4 Ilti staess; -tie
i Ist 6 1

IDetElft af$leellat i 3DE I p 814 8 088 8 882 3 483 I I N Insete 1 IML 188E8 i SIN 8 Eellites EK81Miel .
: : ; I : : : : : :

stem-leil 4549- 4 229-8 i C-tESE&E I le* I Fuel Amel Caeling 8 Cleanup leslatian WalveI 2Wien, Arv. NNel F 8085 I FS-3 13b2455 I I I I I I I I
4- 4549 46 4 72-0 i C- 95224 1 1* I Radsation Ihmitaring 818 mens lataard sell Valve1947 F 88788 i Cl-3 8 406-004 I I I I I I I

1887 F etelt I Cl4 IagL-N7 0 t i I I I I i 25-len i 4549-W212-4 i C- 9424 I l* I tediatian itsnelerlag 05 Ateen lahoard Ball Valve
St F 0918 8 f t-3 I B2451 8I I I I I I I E24W es- Rev. al 4549-W928-8 ~ l C-tES6-CC 1 8' 8 F8CaC System Butterriv Valve
1648 F 4840 i CT-3 5 382 658 I I I I I I 1 8 (mig-le - Bew. N 4549-48 229-l 8 C-tE564 8 30* I ffC4C System leteard lentatian Butterfly Valve
lett F 8844 i AS-2 1 302448 8 I 1 1 4 I I I (MS- Sev. N 4549-W235-8 i C-tESE6-N I 12' I Supp. pool train & Cleanup pump Suel. lee. Valve
1C42 F 0029 IM4 8 382448 1 I I I I I I I (2498-46- Rev. At 4549-46-2 5 -8 I C4E566-IB i 82* 8 Supp. At train 4 Cleanup ump Sect. Ise. Valvep

1643 F 88384 I C1-4 8 3RF6AL 'l I I I I I I I iMW-M- Rev. N 4549-46 4 57-8 i CiE556E i M* I supp. peel nahe up butterfly Valve
1043 F 0B388 i Cl-7 6 3824f' I I I I II I I IMW44- Rev. N 4549-40-257-8 i C4E5664 5 M* I Supp. pool nahe-up butterfly Walve
23 F OHSA I Cl-8 I Je24L 'a i I I I II 4 I IMEM- Auv. N 4549-48 4 57-8 8 C-tE5544 8 24* 1 Sulp. puel Ashe up tutterfi Valve

| Cill Outenard leelatianSumn. peel nahe-up tatterf ValveIE43 F IDhat 1 C1-7 5 3EF6N ' 8 I I I I I I I sMS-M Guv. # 45W46457-8 8 195E6 4 i M*
s erfir Valve1948 F Said i AS-9 8 302-182 0 t i I l I 1 1 EMESS tev. N 454 40-2D-l 1 -N - 1 12*

tiell f teee 1 N-9 8 52-182 6 3 4 1 8 1 i B tMM-08- Rev. h 454 25-l 4 -4E556-N I 12' O Clis Cent. pnel train line lseldsen Valve
sell F este i CT-2 1 3B2-le2 I I I I I I I I eMie-I Rev. N 45W46129-8 I C-4ESEE-N I 18* I CilS Cant. bl train Lise testation Valve
IP41 F 8215 1 01-2 13B2413 8 I I I I I I I 126WSD- Asv. m 4549-46 4 5-1 1 C-tE5E6-N 1 12* I IEIS laneers tentaimmat isolatien Valve
1943 F SE5 I CT-2 l M2413 8 1 l I I I I I EM18-le- Arv. N 4549-46 420-8 i C-tE5E&-N I 18* 1 IEIS Outtoard tryuell lentation Valve
IP43 F 0440 I C14 4 302413 I I I I I I I I EM10-10 Rev. m 4549-48-2ED-l l C-tE5E6-Et I 10* I IEIS li f f nusat inelatten volve
1843 F 0410 i Cl4 6 382413 8 I I I I I I 1 (MM-10- Rev. N 4549- * 229-8 1 C-4ES6-N I 10* 1 IEIS II Effluent feelation Valve
IP45 F Seine B 44 8 W-7W I I l I i 1 l I t.4W29 4 Rev. N 4549-46 4 22-l i C4E5E6-N I 20* l ESS leeat Esch. lastation Valve '
lA5 F esite 1 88-4 1 382-792 8 1 1 I I I I i 824 9 - & Rev. N 4549-44-222-1 i C-tESE6 5 1 20* I ESS Be ibat fadi. lselation Valve
IP45 F GefM i 88 4 8 3024T l I I I I I I I (2416-29 Asv. N 4549- * 229-8 I C-TEM 6-N I 20* I ESS Se linat Each, leelatian Valve -
IA5 F eaL66 l as-4 1 382-792 I I I I I I I I (MWN4 Rev. # ' 4549-44422-1 1 C4E5E&-N I 20* 4 ESS Sa lamat iscli. leelation Valve
IP54 F Site i Cl-2 4 943-808 I I I I I I l I (M18-48 2 Sev. BI 4549-44 4 14-3 i C-tE566-99 1 6* I Cent. Vessel Chilled heter Dutheard Ite. Valve

R2

Obelll4B6

famperature taag. FI pressere Ip6863 Badiation tilti

ha. En=trwans,t 189483 ,
- 4.lf47 Samma EP)

an. Swess 212438 L5etti 2.aE85 Genna/2.lE00 Beta 151 I liner tuta = 2.597 tads 10
4.587 Sammat3.It? tuta LSI I tener beta = 1.4E05 8.as 40

sLtest til toned en AB-1, see Appendas 9
ta tasal en At-4
1 33 tases sa 382455
(48 Saus a 983 000
89 84+d sa pt4El/El-1268, 648
40 the i fear beta done est! he secladed for valve seats. this le a resservative estimate eF the salve esponere since

the weal response taues are en the wear s,f I sinute, fria ER.

e

9-

*

.



.

.

.

C1 volend Electric Illucinating - Mca Pegs 10
'

.

O

APPENDIX 3

.

e

4

9
.

9

e

9

*
,,

% 2 *h

e

e
%



.

.

.

-
.

.

-
.

E
=

~

l
!
5
---- ---------------------------------

w
a
------ -- ---------- - - -----

|. yyyy as; sassyssassyssassyssasassas

Illi111|11111111111111#11111111111
3 .. oooooooooooooooooooooooooooooo

.

...---- --------- ------- ---- -- ---
.

----- ------ -- ------ - ~~~~
^

88 88 8888 $888888888$8888888kI88
!! !! !!!! !!!!!!!!!!!!!!!!!!!!!!
55 555 555555555555555555555555555

g aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaasasa

c$$$$$$$$$$$$$$$$$$$$l$$$144$$$$$$$i
|

cccccccccccccccccccccccccccccccccc
sessssssssss;;;;;ss;sisi;s;s;ss;$ sassss ssys=
sassasissansssss a s sssssssa*55555555555555555555555555555555552 5

-- ---- --- -- --- - ----- - ----

-mmg -g --- g a---- g---g-e e --

s

i|T~~~~~~~~~~~~~~~~~~~~~~~~~~~~'~~~~~~~~T :::::::::::::::::::::::::::::::::::
iT :::::::::::::::::::::::::::::::::::

- - - - - - - ----

11 :::::::::::::::::::::::::::::::::::a
5555pf55555555555555555555555553331s a
NNMNnnNNkkRMkNkNkNkNNNNNNNNNNNN5555

~

3 ..r -.._- --_- ---
a #

'I ss&tteettmeiseeeeeeeeems66tetets666
---=-oc--.4 -cconenenannn -- - a==n

I:| , g - - --.- -- -- - -- - -

ng-

/ Ha s
i m

2 !Ig s
.g3 ? I-

! Iai. -a 3
3 .1 a3

!!!|$h5 d IICIl!!!$3|$C$3!!!EE!$!!!!!!!!!$333
3 li i 1311322222222222222222222222222iiii

.

.



-

.

.
-

.
. .

,

.

n .

s.

0

I
I

.
_.._____-__________

s.
__________________ .

g..
| .1.1.1.8.11.1.1.1.8.64||yy|assasspuis

.

| . .

__________________

________ -

$$$$$$$$$$
. !!!!!!!!!!
gis555555555

.
'

.

g g$aaaaaaaana
581111111148,

5544444444dd

|
ssssssssses=

I$assassassassssssssssJ
__I________________
3,_: _____________ -

___

._______________ _- .

Wa_i___- ___- _ ___

__

_ __ ___ _

s__i_ ---_-- _- _ -____ ___ ___ __
g___i__- _- _- - -_ ___ .

__ _ ____ _,

$ .3359535EEE33235
~

.

.s
:;T~ _tlkMkMkkMk35kkN__ _______________

E g wese.__pos___=_

IG, _______ee_____eesas:: e emen
; _ _____ ,

na-

I B5 5
1

3=a! 3. n1 5
-s 3+ -=

! I ~j k
I hgab $

b
sgi |$ Ej!?]g!!!*ga]33

! l33 EEEEIE,.-I -- -s
n.3 3 a sa 5 =Es

'

* *

e .

. _ . - - _m _ _, ._, _ _ . - - , _. _ _ _ _ _ _ , . _ , _ _ . _ . _ _ . _ _ _ _ _ . _ _ _ _



.

w

e

.

Cleveland Electric 11Luntnating - HEQ Page 13

.

e

I

e

APPENDIX C

a
.

O

,

O

e

b

%

**
, . *

**)

.

I

!

l

O

' *

0



'

.

.

*
.

Cleveland Electric Illuminating - MEQ Page 14 '

MASTER MATERIALS LIST
(MML)

MML MO. MATERIAL DESCRIPTION
.

001 UNMW Polyethylene**

002 Viton (Fluorcelastomer)
"

003 Asbestos
'

004 Nordel
,

005 Kalrez

006 Asbestos /SS-

~ 007 Ethylene Propylene (incl.
EPT, EPDM)

008 Mitr11e (Buna-M)
~

.

009 Silicone Rubber

010 Vespel (Poly 1mide)
.

011 Neoprene
s

012 Durametallic

013 Teflon
'

014 Kel-F

015 Nylon
1

016 Graphite (Grafo11)

017 F11 mite 7000,,

i &>
i 018 Rubber

019 RTV

020 Dow 781

I O21 Grease

022 Plexiglass

;

t-
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w Cleveland Electric I11'uminating - MEQ Page 16

.

!

; VALVE RESPONSE TIME REQUIREMENTS e
1

OG41 FOO65 30.0 seconds
; 1D17 FOO718 (not an isolation valve),

1D17 FOO815 (not an' isolation valve) .

I 1G41 FOO90 30.0 seconds
i 1G41 F0140 90.0 seconds
i 1G42 FOO10 30.0 seconds
i 1G42 FOO2O 30.0 seconds
! '1G43 FOO30A 30.0 seconds

1G43 FOO308 30.0 seconde
,

: 1G43 FOO40A 30.0 seconde
! 1G43 FOO408 30.0 seconda

1P11 FOO60 30.0 seconds
IP11 F,0040 30.0 seconds
1P11 FOO90 30.0 secondsi

*
1P43 F0215 30.0 seconde

*1P43 F0355 10.0 seconds
IP43 F0400 10.0 seconds
1P43 F0410 10.0 seconds

*

'1P45 FOO14A 30.0 seconds -

i

| 1P45 FOO143 30.0 seconds
. 1P45 FOO64A 30.0 Seconde #*
! iP45 FOO645 30.0 seconds
'

iP50 F0140 30.0 seconde

From a review of the required valve response times, the use of
, , ,

accident . parameters corresponding to one hour is conservative.! .

This is only true in those cases for valves that are fail- closed
' after the isolation signal. A review of vendor drawings and

P&ID's listed in s'ppendix A indicates that all isolation valves
3

! are fail- closed. Since no additional flow is present in the
| process lines, the one- hour dose is considered representative

i relative to beta exposure since the beta radiation will be
|

effectively attenuated by the metallic valve seat assembly.

Based on a review of the function of these valves, the ball
i valves require an additional aging analysis which is provided

| later. Th.e forthcoming analysis is only applicable to the
isolation valves. From appendix A, all isolation valves -arej ,;f* ,

' equipped with polyethylene seats (MML #001), viton e-rings (MML
#002 ), and asbestos packing (MML #003). In addition, some valves
are equipped with an additional valve seal of polyethylene (MML
#001) which shall be treated with the valve mest calculation.

I From a review of the normal and accident conditions listed on the
| following pages, a composite environmental condition has been
; developed for purposes of performing conservative estimates of

replacement intervals and expected life.

* Taken from EGRL, 10/13/83 .pa

|

l
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Cleveland Electric Illuminating - MEQ Page 17
,

R1

NORMAL ACCIDENT

AB-2 7095 H 106 F 0 to 1 H 106 F
2956 H 81 F to 4320 N 138 F

' 285580 N 90 F.

AB-4 8372 H 113 F 0 to 1 N 160 F
3449 H 86 F to 4320 H 129 F

336992 H 101 F
.

AB-9 8404 H 107 F 0 to 1 H see p4
,

3503 H 86 F to 4320 H 115 F
338440 H 93 F

CT-2,-3,-7.-8 7731 N 104 F 0 to 3 H 184.6 F
3221 H 62 F 3 H to 18 H 160 F

322115 H 87 F to 4320 N 90 F

FB-3 8408 H 130 F- O to 4320 H 150 F
'

3503 H 90 F,

333440 N 119 F .

.

,

-
.

r

i
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Page 18'

R1
Zone AB-2

Accident
13486 (1/314.3) - 30.9

in life 106 = 42.9 - 30.9 = 12=

life 106 = 163,821 hrs
residual Iffe = 163,821 - 1 = 163,820 hrs

li f e138 == 16 3'820 e -13486 (1/314.6 - 1/332.1)163,820 (0.104) = 17,114 hrs

residual Iffe = 17,114 - 4319 = 12,795

Abnormal

49 hrs at 154*F
12,795 e -13,486 (1/332.1 - 1/341)'54 = 12,795 (0.346) = 4433 hrs

.

res .lal life = 4433 - 49 = 4384 hrs
d*

Normal

-13486 (1/341 - 1/314.3)life 106 = 4384 .4384 (28.78) = 126,169 hrs

residual Iffe = 126,169 - 7095 = 119,074 ,

life 90 = 119,074 -13,486 (1/314.3 - 1/305.4)
119,074 (1.25) = 148,894 hrs

service life 49 Abnormal
7095 Normal 106

148.894 Normal 90

156,038 hrs = 17.8 yrs plus accident
.

e
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R1
Zone AB-4

Accident

in life 160 = 13486 (1/344.3) - 30.9= 39.17 - 30.9 = 8.27
Iffe160 = 3897 hrs

residual life = 3897 - 1 = 3896 hrs

Iffe129 = 3896 e'-13486 (1/344.3 - 1/327.1)
'

3896 (7.84) = 30557 hrs

residual Iffe = 30557 - 4319 = 26,238 hrs

*

Abnormal

49 hrs at 134*F
*

lifet34 =.26,238 e -13486 (1/327.1 - 1/329.9)
'

26,238 (0.70) = 18,491 hrs 49

residual life = 18,491 - 49 = 18,442 hrs

Normal

lifett3 = 18,442 e -13486 (1/329.9 - 1/318.2)
18,442 (4.5) = 82,907 hrs

,

residual life = 82,907 - 8372 = 74,535 hrs

life 101 = 74,535 e -13486 (1/318.2 - 1/311.5)
*

74,535 (2.49) = 185,464 hrs

service life 49 Abnormal
8372 Normal 113

185,464 Normal 101

193,885 hrs = 22.1 years
plus accident

.
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Page 20*

,

R1
.

Zone AB-9

Accident

life 189 = 13,486 (1/360.4) - 30.9

= 37.4 - 30.9 = 6.5

Iffe189 = 677 hrs

residual life = 677 - 2 = 675 hrs

Iffe115 = 675 e -13486 (1/360.4 - 1/319.3)
= 675 (123.5) = 83,393 hrs

residual life = 83,393 - 4318 = 79,075 hrs

Abnormal
'

49 hrs'at 120*F p ,

life 126 = 79075 e -13486 (1/319.3 - 1/325.4)
79075 (0.45) = 35,824 hrs

residual life = 35,824 - 49 = 35,775 hrs

Normal

lifeloy = 35,775 e -13486 (1/325.4 - 1/314.9)
35,775 (3.98) = 142,475 hrs ,

'
residual life = 142,475 - 8,404 = 134,071 hrs

Iffeg3 = 134,071 e -13486 (1/314.9 - 1/307.1)
'

134,071 (2.96) = 397,864 hrs

residual Iffe 397,864 - 338,440 = 59,424

service life 49 Abnormal
8404 Normal 107

397,864

406,317 hrs = 46.3 yrs plus accident

.

-- --__.__ - _ _
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Page 21'*

R1

Zone CT-2, .3, -7, -8

Accident

-In life 184.6 = 13486 (1/358) - 30.9
37.67 - 30.9 = 6.77=

Iffe184.6 =873.7 hrs
residual life = 873.7 - 3 = 870.7 hrs

,

. .

life 160 = 870.7'e -13486 (1/358 - 1/344.3)870.7 (4.47) = 3898 hrs

residual Iffe 3898 - 15 = 3883 hrs
.

Iffego = 3883 e -13486 (1/344.3 - 1/305.4) >

3883 (146.8) = 570,070

residual Iffe = 570,070 - 4302 = 565,768 hrs .

M
Abnormal

49 hrs at 131*F
.

565,768 e -13486 (1/305.4 - 1/328.2)
life 131 = 565,768 (0.04) = 26,324 hrs ,

residual Iffe = 26,324 - 49 = 26,275 hrs
,

O

L

h'

I

f

;
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.

R1
Normal

life 104 = 26,275 e -13486 (1/328.2 - 1/313.2)
26,275 (7.16) = 188,024 hrs

residual life = 188,024 - 7731 = 180,293 hrs

life 87 = 180,293 e -13486 (1/313.2 - 1/303.8)
180,293 (3.79) = 683,264

service life ' 49 Abnormal
7731 Normal 104

683,264 Normal 87

691,044 hrs = 78.9 yrs plus accident
.

Zone FB-3

Accident .

In life 150 = 13486 (1/338.8) - 30.939.8 - 30.9 = 8.9 g,

life 150 = 7409 hrs
residual life = 7409 - 4320 = 3089 hrs

Abnormal

49 hrs at 141*

tife141 = 3089 e -13486 (1/338.8 - 1/333.8)
3089 (1.81) = 5607

residual life = 5607 - 49 = 5558 hrs
.

_
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Page 23''

R1

Normal

life 130 = 5558 e -13486 (1/333.8 - 1/327.6)5558 (2.15) = 11940 hrs

residual life = 11,940 - 8408 = 3532

3532 e -13486 (1/327.6 - 1/321.5)
Iffe119 = 3532 (2.2) = 7713 hrs

service Itfe 49 Abnormal
8408 Normal 130
7713 Normal 119-

,

16,170 hrs = 1.84 yrs plus accident
'

.

.

O

|
t

I

|

i

L:



"
.

&

|

Cleveland Electric Illuminating - MEC Page 24 '

R1.

.

.

.

For Viton Valve Parts: -

From reference 9 the scope and.y-intercept value have been
determined to be 13156 and -20.5, respectively. Apdfying the
Arrhenius methodology to the environmental composite noted
earlier, an expected life at a given temperature may be
established.

In life 13156 (377.6) -20.5
189

= 34.84 -20.5
.

.

life = 1.689 E06 hours >> 40 years
189

No further calculations are required, the viton products have an
expected life in excess of the forty year operating life.

Summary Cc5clusion: For inclation valves the polythylene parts.
*

have a 2.4 year replacement interval and
the Viton parts have a replacement inter-
val in excess of 40 years.
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For-the ball valves,

NORMAL ACCIDENT'

CT-3.-7 7731 H 104'F 0 to 3 HR 184.6 F.

3221 H 62 F 3H to 18 HR 160 F*

*

322115 N 87 F to 4320 H 90 F

PROCESS CONDITIONS - 135 F DW-1 profile

Ondy the viton parts are exposed to process conditions. The
polyethylene valve part (gland ring meal) is exposed to ambient
CT-3 and CT-F conditions.

FOR POLYETHYLENE VALVE PARTS

Fros reference 1, as noted earliers slope = 13486, y-intercept
*

=30.9
.

~

In life = 13486 (1/377.6) -30.9 .

189 . ,

= 35.72 -30.9 49'

123.9 hourslife =

189

-13486(1/.377.6 - 1/344.1).

life = residual life e
160 189

= 120.9 (32.36)-

= 3912.3 hours

-13486(1/344.1 - 1/313)
*

life = residual life e
104 * 160

= 3897.3 (49.12)-

191,435.4 hours = 21.8 years' life =

104

FOR VITON VALVE PARTS (See profile on the last page of these
calculations)

4

Fros reference 9, as noted earliers slope = 13156, y-intercept
-20.5=

.

3 b
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.

In life 13156 (1/438.5) -20.5=

330
'

30.0 - 20.5 .
=

.

life = 13359.7 hours ,

330
,

-13156 91/438.5 - 1/427.4) .

life residual life e=

310 330

= 13353.7 (2.179)

life = 29,097.7 hours
310

life = 29073.7 (13.47)
250 -

life = 391,622.7 hours >> 40 years
,

250
.

Since the forty (40) years expected life obJectivgg has been
obtained no further calculations are required.

SUMMARY CONCLUSION: For ball valves the polyethylene parts have
a 21.8 year replacement interval and viten
parts have a replacement interval in excess
of forty years.

.
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ENVIRONMENTAL'LACCIDENT PROFILE ,
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*2ONE DW-1 PROFILE
|

TEMPERATURE VS. TIME

(Not g Scale)
.
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RADIATION CONVERSION CALCULATION
NVT TO RADS (AIR)

,

Frca the reference, " Radiation Stability of Asbestes,= Raybestos
~

Manhattan Industrial..Co., asbestos shows no chances in properties
20
~~

gg to 1x10 NVT. To convert to reda air use the reference,
" Radiation Effects Organic Materials in Nuclear Power Plants "

~

EPRI RP 1707-3, Final Report. 'Frem thic references
for 1,Mov neutrons .

2 -9
X neutrons /cm x 4.17x10 = Y rada (carbon)
I.OE20 x 4.17E-b"9 = 4.17E11 r ds (carbon)

~~

Also from this refe&15cet
rads (carbon) =,.O.989 rada (air) -

Therefore, 4.17E11 rads (carbon)/O.989 = 1 rads (air)
> *
-

.

4.216E11 rada '(air)'

-3

' 'evels andBecause e of the " vide rance of neutron energy l
uncertainties [1 the rads carbon to, air conversion, a value gf
1.OE11 rads (air) Casama equivalent] v111 be used.
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