PO BOX 5000 - OCLEVELAND, OHIO 44101 - TELEPHONE (216) 622-9800 - ILLUMINATING BLDG. ~— 55 PUBLIC SQUARE
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. |

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Perry Nuclear Power Plant

Docket Nos. 50-440; 50-44]1

PNPP Enviroumental Qualification

0Of Harsh Environment Mechanical
Equipment - SER Outstanding Issue 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-CEL/NRR-0228L).

As part of our ongoing qualification program, the qualification files included
as Attachments | 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-
20-02Z has not changed, and remains at Revision 1.

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

Very truly yours,
W

Murray R. Edelman
Vice President
Nuclear Group

MRE:dlp

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

‘Af
B3R7900E8 828382, ¥,
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File Number: SP819-29-90S

File Revision:

Date:

&6/97/85

Project Number:

MECHANICAL  EQUIPMENT
GUALIFICATION REVIEW FILE
FOR
WATER LES PUMPS
Manufactured by
BINGHAM WILLAMETTE
for
CLEVELAND ELECTRIC ILLUMINATING COMPANY
PERRY NUCLEAR POWER PLANT
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Cleveland Electric Illuminating - MEQ Page |

Form No. |  Page ! of ! ‘

Or. Chartes R, F ¢ R, Hendricks, P.E.
Il Progras Manager 'I Program Director

|

r l |
lI Perry Nuclear Power Plant File Number:  SP81@-20-90S lI |
'l Cleveland Electric [lluminating Company File Revision: 3 '! 3
’I Date: 95/97/85 'l 3
| |
I I
.' .’
: MECHANICAL EDUIPMENT GUALIFICATION 'l
| |
| WL R 1
II Manufacturer: Bingham Willamette II
I' Model-Number(s): 2 X2 X 7-1/2, 616X 1812 II
| |
lI Qualification Restrictions: None I|
| |
.' .'
Il Justification for [nteris Operation (if applicable): Mot Applicable 'l
| |
| |
| |
| |
| |
| |
'l |
|
| Qualification Conclusion: This equipment is qualified for service as defined herein |
l' without restriction or neution.m . lI
| |
| |
| |
| |
| ||
]
I' Certificate of Compliance: l' R
| 1 hereby certify that the engineeri |
. | | evaluation has in ful |
| | accordance with the customer's w |
Thomas M, Maynard, | A, Woeste | order as provided to Farwell & icks |
| Project Engineer | GR Manager | Inc. The engineering evaluation has been |
| | | S = |
i | an al by | |
YWY '.
| Dr. Charles™. Farwell, Jr |
| | Director of Engineering E0. ’I
'l
f | Registration P.E. No. 19163 |
l' Progras Acceptance by: l' State of North Carolina l'
| y’ 4 ‘ I.. / ’ ‘ f -"_‘;. ' / ‘1 ‘ '
l| / e~ T ,,//, ol 5 J] 'l Date {/7/?3 P.E Stamp '|
I Clevelard Electric !1luminating Coupany ' : |
|

|

5




Cleveland Electric [lluminating - MED Page 2

Fora No, 2 Page | of |

-
|| Perry Nuclear Power Plant File Numper:  SP819-20-90S
lI Cleveland Electric [lluminating Company File Revision: 3

Date: ¥5/07/85

MECHANICAL EQUIPMENT GUALIFICATION

QUALIFICATION SUMMARY REVIEW
Manufacturer: Bingham Willamette
Model-Nusber(s): 2 X211 7-1/2, 6 X6 X 112

Non-Fetallic Materials: Gasket: ML 3006 - Asbestos/SS (Flexitallic)
0-R WL 8097 - Ethylene lere (incl. EPT,
Seal: ML 8912 - Durametallic (Type PTO, EP)
Basket: MW #0083 - Asbestos (Barlock)
Basket: ML #0288 - Nitrile (Buna-N)

ENVIRONMENTAL LIMITRTIONS

—— e, — ——— — p— — . — —— e, — — p— pu— -—

PARAMETERS REQUIRED { DENONSTRATED { GRW PAGE NUMBER
Radiation g 7.0€07 Gamma (1) :l 1. €08 :I 4239
Temperatur2 185 F II 25F Il 3

l| Pressure —— ll -_— ll -
| Chemical Soray —_ |l —_ ‘l -
: Humidity 100 : - : -
| Other: - | Il

|

—— s, . s, s T, T s T, i, s T iy v

| MNotes: 1) The beta dose of 1.JER7 Rads has not been considered since all of the non-
| wetallic materials are shielded by the metal housing of components in the pusp assesbly.

- DRI | elET il g T P eS| e, ST TR NN st t SRS gt T ¥




Clavaland Electric [lluminating - M3 Page 3

L Fore No. 3 Page ! of 1 3
. ll"mﬁcr?&u Plant File Numcer:  SPEld-oowds |

! Cleveland Electric [lluminating Company File Revisinn: 3 R3

Date: ®/07/85 3

MECHANICAL EQUIPMENT GUALIFICATION

1. *Flexitallic Spiral Wound Gaskets Design Criteria,* Flexitallic Gasket Company, Bulletin 171,
1979 Fourth Edition

2. “"Radiation Stability of Asbestos,® Raybestos Mamhattan Industrial Company

Parker Seal Company, Parker (-Ring Handbook, March, 1982

4, The Effects of Nuclear Radiation on Elastomeric § Plastic Comm and Materials, Radiation
Effects [nformation Center, REIC No. 21, Septesber, 1961, pp. 106-108

Installation, ation, Maintenance Instructions for 6 X 6 X 10-1/2 lln, 4 Stage Type CP
xcmmmnfwmmmmm . EN '

6. Durametallic Corporation Dwg. No. 2D-159431, PTD Mechanical Seal

7. Installation, Operation, Maintenance Instructions for 2 Y 2 X 7-1/2 CAP, LCPC, and WP Core
Spray Water Pump, ract Specific Material List Water Leg Pump, !uc cation No. SP-506

8. Gilbert ﬂumam Drawing, ‘Residual Heat Removal Systew,* Drawing No. 4549 D-320-643, Revision

=~

o

B with 0SP-€ able | en Design and ati itions. Data Points 539, 60 for
R Uster Ll‘ m y Syst in Operating y o

9. Bilbert Associates Drawing, *Low Pressure Core Spray o lhni No. 4549 D-329-7@S, Revision
C with DEP-£21-1-4549-98, Table 1, System Design and mng c«u itions, Data Point 1.5 for
LPCS Water Leg Pump

10, Gilbert Associates Drawing, *Migh Pressure Core Spr .:’y o, Drmu! No. 4549 D-320-791, Revision
C with DSP-£22-1-4543-, Table |, Systes Design Oalrmag Conditions. Data Point 18.5 for
LPCS Water Leg Pump

11, Gilbert Associates Drawing, *Reactor Core lsolmon Caolmg * Drawing No. 4543-0-320-631,
Revision A with DSP-E51-(-4549-90, adle ! Operating itions. Data Points
zwmmtxcmnmcm«uﬂq xvcy

'l 12, "Radiation Effects on Organic Materials in Nuclear Plants® EPRI RP (797-3, Final Report

I 13, “Design Guide for Reactor Cover Gas Elastomeric Seals, " Atomic [nternational Division, Rockwell
| International, Report AI-AEC-13145

|| {4, *Radiation Effects on Organic Materials in Nuclear Plants,* EPRI RP 17971, Final Report

I 15, "NomMetallic Sasket and Sheet Packing Mandbook,* NomMetallic Gasket and Sheet Packing Division,
| Fluid Sealing Association,

|
| 16, Parker Seal Company, quntory Report, *An [nvestigation [nto the Radiation Resistance of
Selected Compounds, * Report No. K19, 363R, Dated May 24, 1973

e e o e = — = s W o W
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Cleveland Electric [llusinating - MEQ

Page 4

| service conditions (see wn )]
lone AB-4: Tag Nos. IE!
(\ES 10003

%

Fora No. 4 Page ! of |
P |
Il Perry Nuclear Power Plant File Nusber:  5P810-20-2S II
|| Cleveland Electric [lluminating Company File Revision: 3 |
I' Date: s/ /e ;l
| |
| |
.' :
'l MECHWICAL EQUIPMENT QUALIFICATION 'I
| |
| ENVIRONENTAL GUALIFICATION |
; MINDWCE 30 SURVEILAGE |
| T 1 |
'l GRW PRGE MUMBER (N & S [TEMS) ll SCHEDULE ll BRSIS
| II ‘I
1 | As required | These gaskets are made of insensitive
| for routine | material and are applied below their
ll saintenance Il recognized temperature limits
g3 1 )4 | Arrhenius methodol lied for required
I| 4 l| service Mttinogu%ix )]
4 | Rs ired | These gaskets are sade of insensitive
| fwmﬁmu | material and are applied well below their
|| saintenance ll recognized temperature limits
S ll | Arrhenius methodology applied for required
I' 5.46 yrs
|
|
|

— s e . i "

9.18 yrs

—— — — o T e gy T s, T g, S gy, T e g -

lone AB-2: Tag Nos. 1E21CO0GR
1E22C0083

S ——— U P ——

B e e g e i e e

&



Clavelang Elontric 1lluminating - MEQ Page §

Form No. § Page 1 of § 2
-
Il Perry Nuclear Power Blant File Number:  SP319-20-905
| Cleveland Electric [lluminating Company File Revision: 3 3
Date: ®/07/85 X}

MECHANICAL EQUIPMENT GUALIFTZATION

QUAL IFICATION REVIEW WORKSHEET

I| Equ.pment Tag Numbers: See Appendix A

llmm-ln-un: 2X2X7-1/2, 6 X6 X112

'I Equipment Category A_X_, B ___ (NUREG-9588, Appendix E)
'I Equipment Location Inside Drywel! ___

Outside Drywell 1

Limiting Zone or PRID Number _ ¢ _ Radiation
Temperature

Nom-Metallic Material: Gasket: ML 006 - Asbestos/SS (Flexitallic C&-15C!

# Values based on process radiation of 7,0E07 Gamsa (see Appendix A)

|
|
|
|
|
|
|
|
|
|
ll

1 || ]
|l ENVIRONMENTAL PARAMETERS 'l REGUIRED ll DEMONSTRATED 'l REFERENCE 4%
| | | |
| Temperature: | | 800 F | {
| Environmental | 160 F | |
l| Process I' 185 F l| |‘
| Radiation 1 | | 1.0E!] Gamma | g 12
] Environsental | 4, 1E97 Gamma | |
| Process | 7.0€%7 Gamma | |
| Pressure | | | (1)
| Envirormental | - | - | -
.‘ - | = |, & gt

|
| Chemical | | |
|| w—— Envirorsental (Spr )'I l| 'l
‘ ‘ - e

l' Process (lntm.r)ll —_ |l — ll
| Humdity § | | |
I' Environsental ll 100% ™ 'I — 'l -
| Qther: | | |
| | | |
| | i |
| | | |
| | | |
| | | |
| | | |
| | | |
| | I |
| | | |
| | | |
| | | |

———— T — e T, T e, T, . . . ey T ey T e . s D e . s e, T iy, O e, . ey T, e G ey T g, T iy, s, ey T, i, G ey g, T e, . i . sy W e, W e, W

E



Cleveland Electric [lluminating - MEQ Page &

Fora No, § Page 2 of §

-
|| Perry Huclear Power Plant File Number:  5P810-20-90S
| Cleveland Electric [lluminating Company File Revision: 3

Date: 85/97/88

MECHANICAL EDUIPMENT QUALIFICATION

QAL IFICATION REVIEW WORKSHEET
:Emiquw: See Appendix A

'lmuln-u: 2X2X7-1/2, 66X 1172
Ilimimunm 3 A_X_, B ___ (MRES-9588, Appendix E)
| Equipment Location : Inside Drywell ______

Outside Drywell 1

Limiting lone or PEID Number * Ragiation
» FLIT “emperature

Non-Metallic Material: (O-Ring: WAL #9087 - Ethylene Propylene

# Values based on process radiation of 7,0E97 Gamma (see Appendix A)

|
|
|
|
|
|
|
|
|
|
.I
T T T
! ENVIRONMENTAL PRRAMETERS ! REQUIRED ! DENONSTRATED ! REFERENCE 4%
| | | |
| Temperature: | | 250 F | 3
| Environsental | 160 F | |
I' Process l' 185 F l‘ l'
| Radiation @ | | 1. 0608 Laama | 16
| Envirormental | & 1E07 Gamma | |
| Process | 7,007 Gamma | |
| Pressure | | |
| Environmental | — | — | 50
Ib Process 'l _ || —_ ll -
| Chemical | | |
| Effects @ | | |
} Environsental (Sw‘qr)l - | — | -
l| Process (Interna )l' _— I. — ll -
| Humidity @ . | | |
'l Environmental 'l 1098 RH 'l — ll -
| Other: | | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |

~ EREMECREEN e R SRl e 0T D R S PR S



Cleveland Elactric [lluminating - MED

Page 7

Fors No, 3 Page J of S
I
ll Perry Nuclear Power Plant File Number:  SP812-20-98S
| Cleveland Electric Illuminating Company File Revision: k
Date: ¥5/97/85

MECHANICAL EGUIPMENT GUALIFICATION

QUAL[FICATION REVIEW WORKSHEET
| Equipment Tag Nusbers: See Appendix A

'lwulms 2X2 X712, X612
ll!nuimttanm : A_X_, B ___ (MIRES-3S86, Appendix E)
|| Equipment Location ¢ Inside Drywell ______

ll Outside Drywell _ X
| Limiting Zone or PEID Number * Radiation
| - TG Temperature
| NomMetallic Material: Seal: WL #9012 Durametallic (Tm m:

(See Reference 6: Ethylene Propylene

\ off T T T
| £4v [RONMENTAL PRRAVETERS 'n REQUIRED 'u DENONSTRATED 'l REFERENCES™
| | | |
| Temperature: | | F~ B | 3
| Environmental | 168 F | |
ll Process ll 185 F ll l|
Il Radiation . " l| & I' 1. 0E98 Gamma l' 16
| E:rm | 7.&% = | |
| Pressure | | | (1)
| Envirorsental | - | -— |
II Process lI — '! — 'l -
O | | |
s !
| irormental | J| - | —_— |
l| g::m (Int "7 l' - l' — |'
| Humidity 1 » | | |
.l Envirormental ll 100 M |l — 'l -
‘l Other: || 'I 'l
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |
| | |

- SRS TS ISR T RS Nl OSSN R SEEIEAGES] TR

&



Cleveland Electric [lluminating - MED

Fore No. 3 Page § of §

Page 8

-
'l Perry Nuclear Power Plant File Number:  5P319-20-905
| Cleveland Electric [lluminating Company File Revision: 3

Date: 25/97/85

MECHANICAL EGUIPMENT GUALIFICATION

QUALIFICATION REVIEW WORKSHEET
| Equipment Tag Numbers: See Appendix A

|
| Vendor Model Nusbers : 2 X 21X 7-1/2, 6 X6 X 18172

|
:Equimncam : A_X_, B ____(NUREG-9S88, Appendix E)
| Equipment Location Inside Drywell

Outside Drywel! __X___

Limiting lone or PAID Number * Radiation
" T Temperature

Nor-Mctallic Material: WML #0903 - Asbestos (Barlock) (Basket)

* Values based on process radiation of 7,067 Gamsa (see Appendix A)

i
T T T
ENVIRONMENTAL PARRMETERS l| REQUIRED ll DEMONSTRATED l' REFERENCE
] | |
Temperature: | ] 650 F | 13
Environsental | IRF | |
Process |I 185 F 'I 'l
Radiation : | | 1,0E]! Gamma | 2, 12
g:mv-uul | A g Gamma | |
1 7 Gamma | |
Pressure @ | | | (1)
Environmental | — | - |
Process |l —_— l' — ll
| Chemical | | |
| Effects : | | |
| tmm.ml tlwc{ |- | - |
'I _ (Int 'l —_ 'I - - |l
| Humidity | | |
l' Environmental ll 1002 M ll - l' -
| Other: | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| ) | |

&



Cleveland Electric [llusirating - MED Page 9

Fore No. 3 Page 5 of §

I

'l Perry Nuclear Power Plant File Musper:  SPAI9-29-2S
ll Cleveland Electric [llusinating Company File Revision: 3
'l Date: 05/97/85
|

|

|

'l MECHANICAL EQUIPMENT GQUALIFICATION

|

: QUALIFICATION REVIEW WORKSHEET

!W”Tqmz See Appendix A

lmhlllldln: 2r2x7-1

ltmimmm t A_X_, B ____ (NURES-3588, Appendix E)
Em_n Location Inside Drywell ____

|
|l Outside Drywell _ X ___
| Limiting Zone or PLID Number ldmm
‘ ll " m Temperature
I' Nom-Metallic Material: MWL #0908 - Nitrile (Buna-N) Gasket
|
'l
.l * Values based on process radiation of 7,VEQ7 Samma (see Appendix A)
| ; T ] B
l| ENVIRONMENTAL PARAMETERS I| REGUIRED |' DEMONSTRATED !' REFERENCE
| | | 1
| Temperature: | | F | k]
I trormental | 189 F | |
ll muu 'I 185 F 'l |
: |
| Radiation @ | | 1, 0608 Gamma | 4
| asmn | 4, 1E07 Gamma | |
| | 7.0607 Gamma | |
| Pressure | | | (48}
| Envirormental | — | —_ |
'. - e oo \
| Chemical | | |
|  Effects | | |
| Emtrw-wnl (lrax | — ! —_ | -
| — LR T
| Musidity ¢ n | |
l| Envirormental 100 M ll - lI -
| Other: I| I'
) |
| |
| |
| |
| |
| |
| |
|
|
|
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Cleveland Electric Illuminating - MEQ

MASTER MATERIALS LIST
(MML)

MATERIAL DESCRIPTION
UHMW Polyethylene
Viton (Fluorcelastomer)
Asbestos
Nordel
Kalrez
Asbestos/SS

Ethylene Propylene (incl.
EPT, EPDN)

Nitrile (Buna-N)
Silicone Rubber
Vespel (Polyimide)
“

Neoprene
Durametallic
Teflon

Kel-F

Nylon

Graphite (Grafoil)
Filmite 7000
Rubber

RTY

Dav 781

Orease

Plexiglase




Cleveland Electric Illuminating - MEQ

APPENDIX D

16

is



Cleveland Electric Illuminating - MEQ Page 17

ETHYLENE 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 4in an activation energy of
1. 53eV. Applying the Arrhenius methodology to this data for the
environmental profile defined belowv results in a determination of
the expected life of the material for the defined conditions.
This value can then be used toc quantify a replacement interval
vhich 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 parameters: See EQPM for environmental profiles for
each zone.

Composite Environmental Profile:

Normal: 123 F (From AB-3)
Accident: 160 F (From AB-4)

Pump Composite Process Conditions »

Noermal: 123 F (From AB-3)
Accident: 183 F (RHR, LPCS, HPCS Accident)

By wutilizing this composite, the most restrictive replacement
interval can be established. For conservatiam, the accident
temperature has been applied for the full term post-accident
condition of 180 dayws.

in life = 17798 (1/3%8) ~ 238.3
188

* 49.7 - J8.8

life  » S4176.4 Hours
188

Since only 4320 hours have been postulated for the post-sccident
operation period, the residual life at 1895 F can be related to an
estimate of normal service life at 123 F by using the Arrhenius
methodology. Taois results in a determination of the expected
Life at 123 F.

«17798 (1/3%8 - 1/323.9%)

life * rewidual life w
123 189

17



Cleveland Electric Illuminating - MEQ - Page 18

life =
123

life =
123

Based on the results
environmental concerns
life of the plant - 40

49856.4 (200.7)

1. 0EQ7 Hours >>40 Yrs

above, no required replacement based on

is necessary over the postulated operating
years.

i

18



Cleveland Electric Illuminating - MEQ

BUNA-N (NITRILE RUBBER) PUMP PARTS

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 4in an Activation Energy value of 0.67 eV. Applying the
Arrhenius methodology to this data for the environmental profile
defined belov 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 wvhich wvill assure the
continued functional ability of the safety-related component.

From Appendix A, 2Zcne AB-4 provides the environmental conditions
for Tag Numbers 1E12C0003 and 1ES1C0003. References 8 and 11
provide the process parameters. See attached EQPHM for
environmental profile for the zone.

Process Temperature: ambient
Based on the EGRL, the pump vill not experience the design basis

environment. i

ln life = 7828 (1/318.2) - 14.23
113

= 24.99 - 14.23 = 10.36

life = 31,617 hrs
113

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

-782% (1/318.2 - 1/311.%)
life = 23,245 ¢
101 .

= 23,248 (1.69) = 39,430 hre

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

47, 822 hre * 5.46 yrs with no accident




Cleveland Electric Illuminating - MEQ Page 20

From Appendix A, 2Zcne A3-2 provides the envircnmental conditions
for Tag Numbers lE21C0002 and 1E22CQ0003. 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 the design basis
environment.

ln life = 7825 (1/314.3) - 14.23
106

= 24.89 - 14.23 = 10.66

life = 42,616 hrs
106

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

-782S (1/314.3 - 1/305.4)
life = 395,521 e
90
= 35,521 (2.08) = 73,381 hrs

gervice life = 7,095 hrs Normal (106 F)
73,381 hrs Norpal ( 90 F)

80,476 hrs = 9.18 yrs with no accident

20
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ClLeveland Electric Illuminating -

RADIATION CNVERSICN CALCULATION
NVT -TQ 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 Powver Plants, "
EPRI RP 1707-3, Final Report. From this reference:

for 1 Mev neutrons

2 -9

X neutrons/cm x 4.17x10 = Y rads (carbon)

1.0E20 x 4.17E-09 = 4,17Ell rads (carben)
Also from this reference:

rads (carbon) = 0.989 rads (air)

Therefore, 4.17El1l rads (carbon)/0.989 = Z rads (air)

4, 216E11 rads (air)

Because of the wide range of neutron energy levels and
uncertainties in the rads carbon to air conversion, a value of
1.0E1l rads (air) (gamma equivalent] will be used.

26
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FOR
VALVES
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Cleveland Elactric [lluminating - MED Page !

Fors No. | Page | of |

A\ |

‘I Perry Nuclear Power Plant File Nusber:  SP813-20-310 'l

ll Cleveland Electric [lluminating Company File Revision: 2 II L
|l ' Date: /17/85 | 2
|

|

|l

|| MECHNICAL EDUIPMENT QUALIFICATION

|

| LR PCUSIOE

l Manufacturer: Contromatics
l Model-Mumber(s): W-25B6-38, WoS6a-CC, ([-9322-(L, C-#2S8a~Lh, (-WSE6-3B4, C-2522-3C-F5#

II Qualification Restrictions: Nene

|
|l Justification for Interiw Operation (if applicable): Not Applicable
]
|
|
|

|
l' % Mild envirorment only (see Appendix B8)
i

. o e, -, e, — p— —— — [—— -—

-

| Qualification Conclusion: These components are qualified for service in the environmental zones defined|
| herein without exception or restriction.

| | ] |
ll by: lI QA Poproval by: I' Certificate of Compliance: lI @
I ‘ ; | I certify that the I
| | Z-;d W M | ottt A i A |
| I | accordance with the custoser's purchase |
| Thomas M. Maymard, Jr. | Roy A, Woeste lmuc&unddtonim Farwell |
| Project Engineer | GA Mane | i The engineering evaluation |
l| ll 'I reviewed and e, |l
‘l Program Rpproval by: lI ' ;
! n | : |
\ A \ o rg‘t:'“" it suled.o 'l
| o 1neer:

A z'm R. Hendricks, P.E. | y " - |
| Progras Manager |. Program Director 'I ||
|

| | Registration P.E. No. 19163 |
! Mqru Aec'.vtm by l State of North Carolina 'l
| 7 __,__[,,_

| : -~ | |
| |

ll Cleveland ;lqm".c {1luminating "..anmy ‘l l|
I |
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Fore No. 2 Page | of |

S |
l. Perry Nuciear Power Plant File Number:  SP813-29-310 I'
Il Cleveland Electric [1luminating Company File Revision: 2 Il
'I Date: 04/17/85 II
| |
| |
I' lI
|l MECHANICAL EGUIPMENT GUALIFICATION |l
| |
: QUALIFICATION SUMMARY REVIEW :
Il Manufacturer: Contromatics ‘I
lI Model-Nusber(s): W-2566-3B, w-2966-CC, (-3322-CC, C-w2See-Ch, C-W2T66-BBs, (-2322-3(-F5+ Il
J |
| Nom-Metallic Materials: WL $001-UHM Polyethylene Seat/Seal |
| oL $382-Viton ifgm |
ll WL 3033-Asbestos (Jonn Crane 5818 Packing) ll
lI 'l
I| # Mild Environment Only (See Appendix B) I|
| 1
'I ENVIRONMENTAL LIMITATIONS Il
ll ll
] 1 1
|l PRRAMETERS 'l REGUIRED II DEMONSTRATED 'l QRW PAGE NUMBER 'I
| | | | |
l' Radiation l‘ 4, SEQ7 Gamma l' 9.0€07 Gamsa II 1 l'
Il Temperature l‘ 189 F (1) l| ZRF I' 1 Il
Il Pressure I| 158 pSI (1) II —_— Il - l|
l| Chemical Spray | N/R !‘ — I| - I'
[
'l Humidity I' 100% RH I' — ll - 'l
I' Other: (3) I' l| ll Il
ll Temperature (Ball Valves) lI RNF lI 40 F || 2 l'
| | | | |
| | | | |
| | | | |
| | | | |
| I | | |
| » o | | | |
) » l'
|
| Notes: 1)  The Contromatics Control Seal valves are all ANSI 15048 rated valves. |
'l 2) The required values for ball valves are based on service as defined in Apperdix D. |l
| |
| |
] |
| i
| |
| |
| |
i |
T
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Fors No, 3 Page | of |

-
II Perry Nuclear Power Plant File Nusber:  SP812-20-312
'I Cleveland Electric [lluminating Company File Revision: 2

Date: 84/17/83

MECHANICAL ECUIPMENT GUALIFICATION

B R

— o, — -— — — — —— —— -— P ——

%

— — T — T T T g, Ty e, N, D, O, Ty T ey, D e S i, T sy

ErERENES
Thersal Stability of Polymers, R)T) Conley, ed., sarcel Dekker, Inc. New York 1978, P.171
NIL-HDBK-700Q, March 17, 1975, P.74

*How Radiation Affects Engineering Materials®, W/DE Manual No. 173, Columbus, Ohio: Radiation
Information Effects Center, Batelle Mesorial fnstxtutc. July, 1968, p. 131

*The Engineering Properties of Viton Fluorcelastomer®, Docusent No. E-46313

Conax Electrical Peretration , 1PS-353.1, *Design Qualification Report for a Conax
Instrumentation Service Classification Conductor Module.®

Rite Pak Packing, Crane Packing Cospany, Bulletin No. P-3323

*Radiation Stability of Asbestos®, Raybestos Mamhattan Industrial Co.

*Radiation Effects on Organic Materials in Muclear Plants®, EPRI RP 1787-3, Final Report
*Yiton E-68-C-Long Ters Compression Set Resistance®, Duont Data Sheet V-0-3-301

—— ) — i, -, e, ey, e,

b
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Page &

Fors No. 4 Page | of |

| 1
ll Perry Nuclear Power Plant File Number:  SP810-29-310 lI
Il Cleveland Electric [1luminating Company File Revision: 2 |I R
'I Date: 04/17/85 lI L
| |
| |
I. II
II MECHANICAL EQUIPMENT QUALIFICATION 'l
| |
| ENVIRONMENTAL GUALIFICRTION |
; MRINTENANCE. AND SURVEILLANCE |
| I & 1
ll GRW PAGE NUMBER (M & S [TEMS) 'I SCHEDULE lI BASIS 'I
'u || l| 'l
l 1 | | Arrhenius Equation evaluation of established | Rl
| | | thersal aging data |
| I 17.8 yrs | Ione RB-2: |
| | | Tag Nos. 1642 F 018, 1642 F 0829 |
| | 2.1 yrs | lome AB~4: |
| I | Tag Nos. 1PAS F 3014R, 1PAS F 98148, |
| | | 1P45 F Q0E8R, 1P4S F 20688 |
| | )40 yrs |  Ione AB-3: |
| I | hgﬂlbs. 1P11 F 2062, 1P11 F 9080 1
| | )43 yrs | Zome CT-2: |
I | | Tag Nos. 1P11 F 2099, 1P43 F @215, |
| | | 1P43 F @35S, 1PAI F 2408, |
| | | 1P43 F 9410, 1PSQ F 9140 |
| | 21.8 yrs | lone CT-3: |
| | | Tqulbs. 1D17 F %8718, 1641 F 2143 |
v i | g Nt D17 F weB, 1643 F W8, |
a
| | | v 1643 F 20408 |
| I )43 yrs | lone CT-8: |
| | | Tag Nos. 1643 F 2030A, 1643 F 0042A I
| I 1.84 yrs | lone FB-3: |
l' I' l' Tag Nos. 0641 F 9085, 1641 F 2099 Il
| 2 | 140 yrs | Arrhenius Equation evaluation of established |
l| || 'l thermal aging data 'I
| 3 | Rs required | This saterial is a sineral and applied below |
| | for routine | its thermal limits, therefore it is considered |
'l 'I maintenance I| not age sensitive 'l
| | | |
| | | |
| | | |
| . | | |
: f » | | |
| » I | |
| | | |
i ] | |
| | | |
| | | |
| | | |
| I | |
I | | |
OFiH
4
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Fora No, S Page | of 3

I |
II Perry Nuclear Power Plant File Number:  SP819-29-219 |l
II Cleveland Electric [lluminating Company File Revision: 2 I' R
'l Date: 04/17/85 Il R

| |
| |
ll Il
I' MECHANICAL EQUIPMENT QUALIFICATION !l
| |
: QUALIFICATION REVIEW WORMSHEET :
'I Equipmsent Tag Numbers: See Appendix A I‘
|l Vendor Model Numbers : Not Applicable |l
I' Equipment Category @ A_X_, B (NUREG-9588, Appendix E) 'I
l Equipment Location Inside Drywell |I
I Qutside Drywell _ X 'l
| Limiting lone or PAID Nusber AB-4 Radiation |
ll 30-655 Temperature I|
| Non-Metallic Material: MWL 301 - UMW Polyethvlene (used as a seat saterial and a seal material) Il
I |
| |
| i
| '
T T T 1
I‘ ENVIRONMENTAL PRRAMETERS |l REQUIRED 'l DEMONSTRATED 'l REFERENCE 'l
| | | | |
| Tewperature: | | | |
| Environmental 1189/184, 6F+ | 259 F (Continous) | 2 |
l' Process n'ms/m lI I| 1 ll
| Radiation : | | | |
| Environsental | & 1E97 | 9.0€97 '25% damage) | 3 |
! Process | AW | | |
| Pressure @ | | | |
| Environsental | = | - | |
'I Process 'l 158 PSIs lI - 'I ‘l
| Chemical | | | |
| Effects : l | | |
| Emr:nnm {Spra - | - | |
I‘ Process (1 ntm - Il - 'I l'
| Humidity @ l | | |
: Envirorwental II 198% fh I' - lI |I
| Other: | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | . | | |
|I ¢ Isolation/Ball Valve Values 'I Il |I : 'l

4
v u ‘I

]

s .
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Fora No. S Page 2 of I

'I Equipment Tag Nusbers: See Appendix A
'I Vendor Model Numbes : Not Applicable
:EquiMCatem s A_1X_, B ____ (NUREG-2S88, Appendix E)
'I Equipment Location : Inside Drywell

I i
ll Perry Nuclear Power Plant File Number:  SP810-20-310 lI
'l Cleveland Electric Illusinating Company File Revision: 2 II
ll Date: 84/17/88 'l
| |
| |
.' .‘
'l MECHANICA, EGUIPMENT GUALIFICATION |l
| |
: QUALIFICATION REVIEW WORKSHEET ;

|

I

|

|

|| Qutside Drywell __X__

| Limiting Zone or PEID Number AB-4  Radiation

|l . R-465T Temperature

lI Nom-Metallic Material: MM #82 - Viton (Used as an O-Ring and a Valve Seat)

|

|

|

I' | I |

| ENVIRONMENTAL PRRAMETERS 'l REQUIRED |l DEMONSTRATED 'l REFERENCE

| | | I

| Temperature: | | 490 F (Continuous) | 4

| Environsental | 189F/184.6F% | |

II Process Il 185F / 330F ll I'

| Radiation : | | 2.0€08 | S

| Environmental | & 1E97 | |

|| Process l' 4, 5E97 I| l.

| Pressure @ | | |

| Environsental | == | — | -

I| Process I' 159 PSIG || —_ || -

| Chemical | | \

| Effects @ | | |

| Envirormental (Spray)| -— | - | |
II Process (lntml)ll —_— l. —_— '| :
| Hemidity ¢ | | |

l! Envirorsental I' 108 M || —_ ll - |
| Other: | | | |
| | | |

| | | | |
| | | |

| | | | |
| | | |

| | | | |
| | | |

| | | | |
| | | |

| & lsolation/Ball valve Values | | | |

| | | |
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Fora No. §

Page 7

Page 3 of 3

-
| Perry Nuclear Power Plant

File Number:  SP810-22-919

|
! Cleveland Electric [1luminating Company File Revision: 2 | R
'I Date: 04/17/88 II R
| |
| |
l| Il
‘l MECHANICAL EDUIPMENT GUALIFICATION 'l
| |
|l Equipment Tag Numbers: GSee Appendix A |I
Il Vendor Model Numbers : Not Applicable I'
lI Equipment Category A_X_, B (NUREG-2588, Appendix E) Il
l| Equipsent Location Inside Drywell |I
|l Outside Drywell __ X__ |I
| Limiting lone or PEID Nusber AB-4  Radiation |
I' 45T Temperature Il
ll Non-Metallic Material: ML #9003 - John Crane 5819 Packing (Braided Asbestos) I|
| I
| |
| |
Il T |
| |
|l ENVIRONMENTAL PARAMETERS I| REGUIRED DEMONSTRATED lI REFERENCE 'I
| | i |
| Temperature: | 5% F | 8 I
| Environmental | 185F/184,6F% | |
II Process I' 185F/NR I| |‘
| Radiation : | 1.1 | 7, 8 |
| Environsent - | | &, 1EQ7 | |
l| Process I' 459 ll I'
| Pressure | | |
| Environsental | == _ | - I
l| Process I' 150 PSI6 — 'I - I'
| Chemical | | |
|  Effects : | | |
| Enviromental (Spray)| — -—_ | - |
'l Process  (Internal) ll — — || - lI
| Humidity ¢ S | [ |
ll Envi ohsental II -— —_ l' - |'
| Other: | II l'
| |

lI ¢ Isolation/Ball Valve Values
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APPENDIX B
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MML NO.

oQ2
003

Qs
coe
007

olo}-]
Q10
o011
012
013
014
Q13
016
« 017
QL8
019
020
o21
022

MASTER MATERIALS LIST

MATERIAL DESCRIPTION
UHNW Polyethylene
Viton (Fluorcelastomer)
Asbestos
Nordel
Kalrez
Asbestcas/SS

Ethylene Propylene (incl.
EPT, EPDNM)

Nitrile (Buna-N)
Silicone Rubber
Vespel (Paolyimide)
Neoprene
Durametallic
Teflon

Kel-F

Nylon

Graphite (Grafodil)
Filmite 7000
Rubber

RTY
Dav 781

Grease

Plexiglase
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VALVE RESFONSE TIME REQUIRENENTS o

0G4l Fooas 30.0 secands
1D17 FOO718 (not an isclaticon valve)
1DL17 FOO&a1iB8 (not an isclation valve)
1G41 FOQ090 30.0 seconds
1G41 FO140 gg.o seconds
1642 FQOO10 .0 seconds
1642 FQ020 30.0 seconds
1G43 FQOO30A 30.0 seconds
1G43 FOQ30B 30.0 seconds
1643 FOOQ40A 30.0 seconds
1G43 FQOOQ408B 30.C mseconds
1P11l FCO&0 30.0 seconds
1P11 FOO8&0 30.0 seconds
iPl1l FOO090 30.0 seconds
1P43 FO213 30.0 seconds
1P43 FQ383 10.0 secconds
1P43 FQ400 10.0 seconds
1P43 FO410 10.0 seconds
1P43 FOQL14A 30.0 seconds
1P43 FOOL14B8 30.0 seconds
1P4S FOOQE8A 30.0 Seconds
1P43 FOO&aB 30.0 meconds
1PSO FO140 30.0 seconda

From a reviev 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 isclaticn signal. A reviev of vendor dravings and
PLID's listed in appendix A indicates that all isclation valves
are fail- closed. Since no additional flov is present in the
process lines, the one~ hour dose is considered representative
relative to beta exposure since the beta radiation wvill be
effectively attenuated by the metallic valve seat assembly.

Based on a reviev of the function of these valves, the ball
valves require an additional aging snalyeis vhich ia provided
later. The forthcoming analysis is on.y applicable to the
isclation valves. From appendix A, all isclation valves are
equipped vith polyethylene seats (MML #C01), viton o-ringes (MML
#002), and asbestos packing (MML #0Q3). In addition, some valves
are equipped vith an additional valve seal of polyethylene (MML
#001) which ehall be treated vith the valve seat calculation.

From a reviev of the normal and accident conditicons listed on the
follaving pages, a composite environmental condition has been
developed for purposes of performing conservative estimates of
replacement intervals and expected life.

* Taken from EQRL, 10/13/83 .pa
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NORNAL ACCIDENT

to 1
4320

7093
2936
283380

to 1
4320

8372
3489
336992

ta 1 H

3303 4320

Q toe 3
3 R to 18
to 4320

7731
3221

8408 0 to 4320
3303

333440

MEX mEE MEX EEX XEX
MmM™ WMmMmmM MMM MMM MMT




Zone AB-2

Accident
1n 1ifey06 * 13486 (1/314.3) - 30.9
« 42.9 - 30.9 = 12
11fey106 * 162,821 hrs

residual 1ife = 163,821 - 1 = 163,820 hrs

] ; 13486 (1/314.6 - 1/332.1)
iferzs 3 133:333 Tol104) » 17,114 nres

residual 1ifes = 17,114 - 4319 = 12,795

Abnormal

49 hrs at 154°F

.54
. 12,795 (0.346) = 4433 hrs

re. ial life = 4433 - 49 = 4384 hrs

Normal

11 ¢ s & -13486 (1/341 - 1/314.3)
€106 * $38% 728.78) = 126,169 hrs

residual 1ife = 126,169 - 7095 = 119,074
lifegg = 119,074 -13,486 (1/314.3 - 1/306.4)
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

Page 18

R1




Zone AB3-4
Accident
In 1ifeygg = 13486 (1/344.3) - 30.9
L 39017 - 3009 » 3.27
1ifey1go = 3897 hrs
residual 1ife = 3897 - 1 = 3896 hrs
1ifeyzq = 3896 e -13486 (1/344.3 - 1/327.1)
3896 (7.84) = 30557 hrs

residual 1ife = 30557 - 4319 = 26,238 hrs

Abnormal

49 hrs at 134°F

11fey3q = 26,238 e -13486 (1/327.1 - 1/329.9)

26,238 (0.70) = 18,491 hrs
residual 1ife = 18,491 < 49 = 18,442 hrs

Normal

1ifeyyy = 18,842 ¢ -13486 (1/329.9 - 1/318.2)
13,442 (4.5) = 82,907 hrs

resfdual 1ife = 82,907 - 8372 = 74,535 hrs
Tifeygy = 74,535 e -13486 (1/318.2 - 1/311.5)

74,535 (2.49) = 185,464 hrs
service 1ife 49 Abnormal

8372 Normal 113
185,464 Normal 101

193,585 hrs = 22.1 years

plus accident

Page 19

R1




Zone AB-§

Accident

lifeyge = 13,486 (1/360.4) - 30.9
s 37-‘ - 30-, s ‘-s
1ife1g9 = 677 hrs

residual life = 677 -« 2 = 675 hrs

11feyys = 675 ¢ 13486 (1/360.4 - 1/319.3)

= 675 (123.5) = 83,393 hrs
residua) 1ife = 83,393 - 4318 = 79,075 hrs
Abnormal

49 nrs at 120°F

1"‘125 = 79075 e -13486 (1/319.3 - 1/325.4)
79075 (0.45) = 35,824 hrs

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

Norma)

1ifeyg7 = 35,775 e -13486 (1/325.4 - 1/314.9)
36,775 (3.98) = 142,475 hrs

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

1ifegy = 134,071 e -13486 (1/314.9 - 1/307.1)
134,071 (2.96) = 397,864 hrs

resfidual 1ife 397,864 - 338,440 = 59,428

service life 493 Abnormal
8404 Normal 107
397,864

406,317 hrs = 46.3 yrs plus accident




Page

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

Accident
In 11fe 184.6 = 13486 (1/358) - 30.9
s 37.67 - 30.9 = 6.77
1ife134.6 =873.7 hrs

residual 1ife = 873.7 - 3 = 870.7 hrs

lifeygo » 870.7 e -13486 (1/358 - 1/344.3)
870.7 (4.47) = 3898 hrs

residual 11fe 3898 - 15 = 3883 hrs

lifegg = 3881 e -13486 (1/344.3 - 1/305.4)
3883 (146.8) = §70,070

residual 1ife = §70,070 - 4302 = 565,768 hrs

Abnormal i~
49 hrs at 131°F

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

residual 1ife = 26,324 - 49 = 26,275 hrs

21

R1




Normal

1ifeyqs » 26,275 o -13486 (1/328.2 - 1/313.2)
25,275 (7.16) = 188,024 hrs

residual life = 188,024 - 7731 = 180,293 hrs
lifegy = 180,293 e -13486 (1/313.2 - 1/303.8)
180,293 (3.79) = 683,264
service 1ife 49 Abnormal
77131 Normal 104
683,264 Normal 87

691,044 hrs = 78.9 yrs plus accident

;ono F8-3

Accident

In 1ifeysg = 13486 (1/338.8) - 30.9
39.8 - 30.9 = 8.9

Tife1sg0 * 7409 hrs

resfdual 1ife = 7409 - 4320 = 3089 hrs

Abnormal

49 hrs at 14}

Lifeyq; = 3089 ¢ -13486 (1/338.8 - 1/333.8)
3089 (1.81) = §607

residual 1ife = 5607 - 49 = 5558 hrs




Page 23

Normal

1ifey3g = 5558 e -13486 (1/333.8 - 1/327.6)
5558 (2.15) = 11940 hrs

residual life = 11,940 - 8408 = 3532

]ff!llg = 31532 e -13486 (1/327.6 - 1/321.5)
3532 (2.2) = 7713 hrs

service 1ife 49 Abnormal
8408 Normal 130
7713 Normal 119

16,170 hrs = 1.84 yrs plus accident

R1
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For Viton Valve Parts:

From reference 9 the scope and y-intercept valye have been
determined to be 131% and -20.9%, respectively. Apglying the
Arrhenius wmethodolagy to the environmental composite noted
earlier, an expected life at a given temperature may Dbe
eatablished.

in life » 13136 (377.6) -20.3
189

= 34.84 -20.5

life = 1.689 EO6 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 Concluaion: For isclaticon valvea the polythylene parts
have a 2.4 year replacement interval and

the Viton parts have a replacement inter-
val in excess of 40 years.

R1
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For the ball valves,

NORMAL ACCIDENT
€T-3, -7 7731 H 104 F 0 to 3 HR 184.6 F
3221 H 62 F 3H to 18 HR 160 F
322115 H 87 F to 4320 H S0 F
PROCESS CONDITIONS; 135 F DW-1 profile

Only the viton parta are expceed to process conditicns. The
pelyethylene valve part (gland ring seal) is exposed to ambient
CT-3 and CT-F conditions.

FCR POLYETHYLENE VALVE PARTS

From reference 1, aa& noted earlier: aelope = 13486, y-intercept
=30.9 '

1ln life = 13486 (1/377.6) =-30.9
189
s 35.72 -30.9 i~
life = 123.9 hours
189

~13486(1/377.6 - 1/344.1)

life = residual life -
160 189
s 120.9 (32.36)
= 3912.3 hours
-13486(1/344.1 - 1/313)
life = residual life e
104° 160
= 3897.3 (49.12)
life = 191,435.4 hours = 21.8 years
104

FOR VYITON VALVE PARTS (See profile on the laest page of these
calculations)

From reference 9, a& noted earlier: slope = 13136, y-intercept
= -20.3
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ln life = 13136 (1/438.3) -20.3
330
= 30.0 - 20.3

life = 13389.7 hcurs
330

=13136 91/4238.3 - 1/427.4)

life = residual life e
310 330
= 13383.7 (2.179)

life = 29,097.7 hours
310

life = 29073.7 (13.47)
230

life = 391,622.7 hcours >> 40 years
230

Since the forty (40) years expected life objectives has
obtained nc further calculations are required.

been

SUMMARY CONCLUSION: For ball valves the polyethylene parts have
a 21.8 year replacement interval and viton
parts have a replacement interval in excess

of forty years.
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ENVIRCNMENTAL ACCIDENT PROFILE
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ZONE DW-1 PROFILE

TEMPERATURE VS. TINME
(Not to Scale)
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RADIATION CONVERSION CALCULATION
NVT TO RADS (AIR)

From the reference, *Radiation Stability ©f Asbestcs, * Raybestos
Manhattan Industrial Co., asbeatca shova no chlngo- in pro gortic-

up to 1x10  NVT. To convert to rads nir use the reference,
*Radiaticn E:tggg. Or gnnic Materials 1n ;our Pover Plants, *

EPRI RP 1707-3, Final Report. Frcm thig . rgzg;onco:
gg; i Hev neutraons
=2

2
X neutrons/cm x 4.17:10 =Y rnd- (cnrbon)
; §§§O x 4. ;7 -Qg, 4.17E11) rng. (ca ;Qg

Alsc from gnig re nrogcg:
rads (carbon) = 0.989 rads (air)
Therefore, 4.:7E£; rads (carbon)/0.989 = Z rads (air)

4.216E11 rads (air)
Because +of the °“vide range of neutron energy 'cv!l- and

uncortcintioc 1n tho rads clrbon £o air conversion, a value of
1.0E1l rads (ngr g.--. !gggvnlont vill be used.

i




