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LO U1SI AN A / 317 BARONNE STREET* P. O. BOX 60340
POWE A & LIGHT NEW ORLEANS, LOUISIANA 70160 (504) 595-3100*

UTTONbsYIU

May 13, 1988

W3P88-0089
A4.05
QA

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Subject: Waterford 3 SES
Docket No. 50-382
License NPF-38
Mobil SHC-32 Lubricant in Reliance Motors

This is in response to the verbal request by Mr. J.R. Boardman, NRC Region
IV, for information regarding the use of Mobil SHC-32 lubricant in Reliance
Motors at Waterford 3 SES. Enclosed herewith are the following:

a) Evaluation letter, #W3M84-0446, dated October 15, 1984
b) Mobil Tech Topics, File 10-21

Additionally, the EQ Maintenance Input instructions are being revised to
reflect the use of Chevron SRI #2, or equivalent, with the equivalent being
the Mobil SHC-32 lubricant in accordance with Plant Lubrication Manual
457000237.

Should further information be needed, please contact L.L. Bass at (504)
467-2791, extension 327.

Very truly yours,

'

#

R.F. Burski
Nuclear Safety & Regulatory Affairs
Acting Manager

RFB:GEW:ssf

Attachments

cc (w/ attach): J.R. Boardman

cc (w/o attach): R.D. Martin, NRC Region IV
J.A. Calvo, NRC-NRR

1

D.L. Wigginton, NRC-NRR |

d|NRC Resident Inspectors Office
E.L. Blake
W.M. Stevenson j , ,

|
8805250209 880513
PDR ADOCK 05000382 LN EQUAL OPPORTUNITY EMPLOYER"
P DCD
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LOUISIANA-
P O W E R & LIG H T / INTER-OFFICE CORRESPONDENCE

N $ $vsY $

| October 15, 1984

W3M84-0446

TO: K.W. Cook

FROM: R.P. Barkhurst

SUBJECT: Evaluation of Audit Finding SA-W3-QA-84-39

REFERENCES: (a) PRE-84P-040 dated September 17, 1984
(b) Licensing Commitment Tracking Log No. LIR 84-072

dated September 14, 1984
(c) QA Audit SA-W3-QA-84-39, Findings 2 and 5
(d) Denkevitz Letter W3K84-2144 dated September 12, 1984
(e) NRC Inspection Report 50-382/84-25 dated July 31, 1984
(f) W3P84-2386 dated September 13, 1984 (K.W. Cook to

J.T. Collins)

This letter serves as an update to references (a) and (b) and the followup
to plant staf f response for corrective step number 3 under 4.a.6 of
reference (f).

Project Evaluation Request No. 70023 was closed out and included in CIWA's
010596 and 010597 (copies attached) on October 12, 1984. This documentation
justifies the use of Mobil Type SHC-32 lubricant in lieu of the Chevron Type
SRI as recommended in the motor vendor manual.

In reviewing the above engineering evaluations and in conducting research on
the facts relevant to reference (c), we feel that there are no generic pro-
blems with respect to proper lubrication of safety related equipment. We do
concede, however, that there are some documentation and inconsistency problems
with certain aspects of the plant lubrication program. These problems will be
addressed by the additional actions / precautionary efforts indicated in
reference (a).

If you need additional information on this subject, please contact Dennis Kruer
at extension 3193 or John McGaha at extension 3138.

RECE1VEDm 'S 7

ihDtu\hegu UCLEAR RECORDS iz

|R.P. Barkhurst
I

OCT 17 1984
RPB/JRM/eao

Attachments ILN- _

L.F. Storz, S.A. Alleman, D.A. Kruer, P.V. Prasankumar, J.R. McGaha,cc:
Nuclear Records , D.V. Gallordoro

.

w -



' Oh=> DC '7
*'" **

KEYPUNCH USE ONLY UNIT , . /*q

WATERFORD NUCLEAR STATION
-

-

Z Louisema -

_,s .c'"~" CONDITION IDENTIFICATION WORK AUTHORIZATION
_

.

O
C11-02,R ~ . . . ~

I SYSTEM 1 UNID 2 COMPONENT DESCRIPTION 3 OA TYPE 4
'

-

O oue.ury nu. Yves u no
8 d Isl vl A BlilolulJI I I I II CICIII 1901 1701 gT| | | | | | | | | | | | saur< nu. xves u no .0 -

c
_ CfwA S. REQUEST DATE S FAILURE STARTED 7 TECH. SPEC. DATE 8 @cE "' 8 'ug " 10 PRIORITY 11 12

o , n. nn ... mo. o,y v n. un. . . . mo. ony ya. un. ..n. ,co,,, ,,,,,v f og y p
'N / MA II'l N Ilb @lG@N /l1 Ol#l 16 @lN I I I | |||| | || ||| I N,,C"'""*'-'

INITIAL P OR FAILURE DESCRIPTION 13R
(INCLUDE LOCATION)
M c D's (XS EmT Q317 62 mS ) CC S- E mTR3G A3 mS CCS- C m7 R 3 nl O 2 m Sj j CC S-E mTr2 3n 8 3mS ,

PE +o e ved ucde 4ke. u s e. oG rno6It E ,S t W - 3 '2 GRE6s E r io
b g u e. d -s
aen o r c u evRo O s a r 2. . P lea s e esc.l ote %L Po u k o o ~ - c o& -[ .

R SEE ADDENDUM PAGE O

S 15 ORIGIN ATOR 16 EXT. DEPT. SS/C 17 DATEWORK 14 mech. mst.ornen cono,1,on,gou,,,.

sho 7mWE 3i/2 mE / #/</&V
,

H u o TCENTER o

18 EVALUATION ' DISPOSITION INVALIDATION COMMENTS P/ S "SIGNATURE DATE

/ . - , t.- F.4.- jp OR RK O CE SEE ADDENDUM PAGE O
& O INVALID ONCONFORMANCE
g O TROUBLE SHOOT TECH. EVAL SS/CRS SIGNATURE DATE

O MAINT. ITEM O OTHER

19 DISPOSITION CONCURRENCE YES O NO O CAUSE & CORRECTIVE ACTIONITECH EVALUATION RESULTS
PE SIGNATURE DATE*

P
E

SEE ADDENDUM PAGEN

D ,R. M/SR PR, P.O. NO. 23
,TASK DESCRIPTION 20 DATE DUE 21

ago. oAY Yn.

II||11I11|| | || |1111I11II||11IllIII11 1 I I I
O cournots neouento a ves no PROCEDURES 25 WORK INSTRUCTIONS 29
O con meo seaca marav

DRAWINGS 26K v

nETEsY

P meescTaon RETEST PROCEDURES 27 gA
A rins enorrerion erne ir

C senciatemocesses TECHNICAL MANUALS 28

K ctrantness cournot

A nousentmema zona cuamos pagpango gy 3,,

O
E SEE ADDENDUM PAGE O

APPROVED BY 32 DATE QUALITY GROUP 33

NA bb
, , , , , - . , - . -

\
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CIWA NO. G6 I (4 5 9 G=. DATE: t o e z.- e I BLOCK NO: 19 -

CIWA ADLENDUM PAGE TITLE: PLANT ENGINEERING INPUT .

..u
TER voc- z 3Reference Documents Used: 9s r _R 84. c, t e 3..,3

See Addendum Page

Parsons Contacted: R ed N <._o a. E14 S .$ STc>oceAc.cR ,8a(_.n.h.si ; 3. <vt il Ven mC- ts.,. G d s' 84 e '4
See Addendum Page

I.ogic Used: E v At o x rcr. r.4 c. C c e v.x uc_ a< 4 oe Mo a.' b u c- 5 2- < * n "> c. n.a S < e4c v A o 9

S R 3. - Z_ o. .<c n-A u r e4 c ci_ (. A a o ro oc s.c. car ~ 6 o 4 a a n c.-r % s r . ( . .u .3 evAusarc.

T e4 c_ s o . -r A n i t . T v os: twe ss .t sut '3 Z. < cc_ mc. f- o e r r. . s a e p t <_ A v . c m

See Addendum Page
9c SPEER M-o?I w ~Pe. a_ 7oo a s A r r Ac..c.o .

Determinations / Conclusions: T e$ c. evs en iu. -li t c 3z o gc_ w;c. it c % e . v . t.c. a r ro e,4e $% q

SRI-2 0gansu Mo is s. .; , A = :_ t ea v s. 4 r w . s. to Pu .c A i. ora .

scc 9 C- G.R._ Od - o 2. t A a.3 MR 7oo23. a T r a. < . * e a

See Addendium Page

' See Addendum PageAdditional Retests Required: N o.u c

Any Unreviewed Safety Questions? |-| YES @ NO IF YES, SEE PE-2-005 Att. 6.3 Step 58.
_

Any Potentially Reportable Defect or Noncomplienace? |-| YES [8[NOIFYES,SEEPE-2-005Att.6.3StepSA._

so.s2-e;|

. \..'[ - /

,

2[gfPlant Engineer: /A - 323.B Technical Reviewer:
Ext. V Sign & Date /

'

,/ Sf'ap Date NASystems Engineering Department Nead:
Sign & Date

Attachment 6.5 (1 of I)
PE-2-005 Revision 2

.

19
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PROJECT EVALUATION /INFORMATION REQUEST R :v. | *< *. a ?ji .

p .s : :

Page 1 of -
U

7'%:; w.#y
..

'

TO: NS DEPT /PROJ. M. DEPT / R.F. Burski DEPT ENS

DEPT. MANAGER

FROM: NS DEPT /PROJ. M. DEPT / A. Pastor DEPT Dale Gallodoro/3238
Systems Engineering ORIGINATOR / TELE. EXT.

PER NO. 70023 SMP NO.

START UP SYSTEM N/A OPS SYSTEM N/A
************************************************************************

DESCRIPTION OF PROBLEM / REQUEST:
The NRC has found in violation, 8425-01, that the plant is using a diff erent I

grease in our containment fan cooler fan motors than the manuf acturer
recoc: mends in their manual. (See PER 70156) . The plant is responding to
this concern by evaluating the grease substitute as equal to or better than

*that recommended.

We need your E.Q. Engineer, Richard Naylor, to compile a list of the E.Q.
Motors, and evaluate the acceptability of the lubricant called for in the
Plant lubrication manual, 457001150, for these motors to address an NRC concern

NveYBy: ed 'Date M u t4 Response Required By: 10/15/84
'

************************************t**********************************

RESPONSE ASSIGNED TO: 2 40 Na.,b
64 M W M # der M [ b. w

&& N& . O$'' &#
kY Y E'

,

N. 5 5 .ctNcet 7~A t N'M |

&PM 9 T4 AW W fwe !
'

gwzamw M d r - w d.,
' we exp W m. \

pprovedby:0 Nd[MJ te M- NPrepared By: i at

*******************w=*****sr******************y**********p**$*********
DISTRIBUTION: REQ RESP REQ RESP
Sr VP-Nuc Ops Spec. Proj . Mgr.
Nuc.Sves.Mgr. Nuc. Supp. Sves. Mgr.
Proj. Mgr. Nuc. Saf. Mgr. .

Plant Mgr. Tech. Supp. Mgr. !
Completion Mgr. Lic. Mgr. I

Eng. Mgr. Proj. Files y y
'

Constr. Mgr.

i
'

***********************************************************************
,

REQ = Request RESP w Response SMP = Station Modification Package
.

,S

- .- - .- ..
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SUBJECT *

.

Engineering evaluation of Chevron SRI-2 grease and mobile temp. 3HC-32 grease
for substitution equivilancy in Environmentally Qualified Reltance Electric
Motor Bearings.

Specific Review

'

Determination of equivilancy for substitution of mobiltemp SCH 32 for Chevron l
|SRI-2 grease in containment fan motors.

References

1. Chevron Teknifax: Chevron SRI Grease
2. Mobil Tech Topics - File 13.36 Mobtigrease 28
3. Mobil Tech Topics - File 10.21 lubricants in nuclear plants
4. Mobil oil corp. letter August 22, 1984, radiation testing SCH-32
5. EQ file 4.1W3 - Reliance Electric Motors
6. Lubrication Fundamentals, Mobile Oil Co ?. J. George Wills

Waterford 3 SES (W-3)

The containment cooler f ans were supplied by Joy Manuf acturing Co. (JOY) with
Reitance type TEAD frame 449T motors. The fan motor unit was qualified for
nuclear use by Joy and Reliance. The qualification report is contained in
Environmental Qualification file 4.1W3.

.

The W3 containment is maintained at 120'F (50*C) for normal environments
consideration. For radiation exposure, the total integrated dose is 3.3E7. A

specific corrolation of the test report and requirements is contained in file
4.1W3 and is not incorporated here except by refetence. -

A review of the EQ files relating to lubrication in general showed that in all
cases even when a specific oil or grease was used during the qualtitcation
testing and was identified the as preferred lubricant the qualifiers of the
equipment included the words "or equal" and many spectitcally listed several,

oils and greases which they considered equal. The following is a tabulation
'

of specific characteristics of Chevron SRI-2 and Mobil SHC 32.

|

|

!
. __-. -- - - . .__ . _ - _ .

,
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Crease Property Chevron SRI Mobil Temp SHC 32
,

NLGI Grade 2 Grade 1
Thicker Polyurea Non Soap
011 base Refined Synthetic

mineral oil Hydrocarbon
Additives Rust and Rust and
(inhibitors) oxidation oxidation

Temperature Range -30'C to 175'C -54'C to 177'C
Penetration 195 - 265 290 - 340 @ 77'F wked
Drop Point 470 ASTM *F 500 ASTM 'T ASTM D 2265/566
Radiation Resis 2.0E8 3.0E8 15-20% change

in penetration

Rubber swell 9% 6% FTM 3603
Bearing life 150*C (300*F) 150*C (300*F) ASTM D 3336

3000 hrs 2000 hrs
177*C (350'F) 177'C (350*F)
500 hrs 500 hrs

Approved
Substitutes * Mobil - BRB Mobile grease.28 From lubri-

Shell - Dolian cation manu- j

Sun - N - 52X factures, docu- ),

Texico - Premium RB mentation. <

IUnion - Hitemp 2 These grease
Gulf - Unite meet thd' grease
Exxon Andex characteristics

for sub-
settution.

Erom the above data, it can be seem that there is little difference in overall
lubricating properties. There is additional data of test on each of the above |

greases which is not practically tabulated due to different tr?,e methods used.

An arrehentous analysis was performed on both of the above greases to
determine the long term life due to temperature. Both greases meet and exceed
the base requirements for use at W3 elevated temperature.

Conclusion :

Based on the detailed review and the comparison of lubricating characteristics
in both radiation and temperature degredation mobiltemp SHC 32 is a suitable ,

'

substitution for Chevron SRI grease which does substantiate and maintain the

equipment qualification ,of the motors.

.

s

w-~ w -- ~ - , , , . _ - , - - , , , , , e .,, ,-- , - - - - - - -
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LOUISIANA
P O W E R & Ll G H T /U-3 SES, P.O. Box B. Killona, La. 70066

NirOUrs$
September 19, 1984

W3E84-0558
.

!
Mr. Scott Stocklager i

Reliance Electric !
201 Evans Rd.
Suite 406 .

New Orleans, La. 70123

RE: Instruction Manual B-3645 Substitution of Mobil SHC-32 Grease
For Chevron SRI-2 Grease in Reliance Motor Bearings

Dear Mr. Stocklager:

1

As a follow-up to your conversation with our Mr. Dale Gallodoro, we are
sending you a copy of the documentation proving the suitability of Mobil
Mobiltemp SHC-32 Grease as a substitute for the Chevron SRI-2 Grease which
you recommend in your instruction manuals. As you recall, you told Dale
that Reliance might not be able to stand behind our motors without proper
docu:rentation of this substitute grease evaluation.

We would appreciate your contacting us regarding this substitution as soon
as you have evaluated its acceptability. If there is anything you need in 1

order to expedite your evaluation, do not hesitate to call Dale Gallodoro |
at 464-3238. -

|
Please send the results of your evaluation to the return address, attention
Dale Gallodoro.

hh
S.A. Alleman
Assistant Plant Manager-Technical Support Services

cc: R.P. Barkhurst, R. Burski, P.V. Prasankumar, A. Pastor, J.R. McGaha,
0.D. Hayes, W. Morgan
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PROJECT EVALUATION /IN70RMATION REQUEST
'~

Page _ of

!

TO: NS DEPT /PROJ. M. DEPT / r.N.g. DEPT , n , , ,. , t. 4 :
DEPT. MANAGER !

l
'

PROK: NS DEPT /PROJ. M. DEPT / A. Pmnv DEPT n ca 1 a ,,., n > u -'

Systems Engr. ORIGINATOR / TELE. EIT.

PER N0 3 SMP NO. NA

- START UP STSTD( 43H & 43A OPS SYSTEM uwA & cre
'****************************************************************** .....

DESCRIPTION OP P'ORLEM/RIQUEST: )
1

457000106 and 457000237 are Reliance Motor Vendor Technical Manuals. They now I

suggest lubricating their motors with chevron SRI-2 grease. Plant Staff is
presently using Mobil-Mobil Temp.-SHC-32 grease. A spare part Equivalency
evaluation has been done and documented on speer-84-021. Also see Mobil Oil
letter dated August 22, 1984 to Dennis Kruer, Plant Lubrication Coordinator.
Flease make a change to these manuals to allow for substitution of Mobil Temp
SRC-32 for Chevron SRI-2. 1

Approved By Date 8MResponse Required B Al 4'-4************************************==********************y:*************
,

RESPONSE ASSIGNED TO:

-
.

Prepared By: Date Approved b ' Date****************=nemen*****. .e***********y:**************====******* ...
DISTRI3UTION: RIQ RISP REQ RESP
Sr VP-Nuc Ops Spec. Proj. Mgr.
Nuc.Sves.Mgr. Nuc. Supp. Sves. Mgr.
Proj . Mgr. Nuc. Saf. Mgr.
Plant Mgr. Tech. Supp. Mgr.
Completion Mgr. Lic. Mgr.
Eng. Mgr. Proj . Piles y y
Constr. Mgr.

-

_

. . . . . . . . . . . . * * * * . . . . * * . * * * * * * * * * * * * . . . . . . . . . . . . * * * * * * * * * * * * * . * * * .
REQ a Request RIS? = Response SMP = Station Modification Package

.

- - - - . - -- .- . , . . - . . . . , . -_., . - - , , - , , . - - - . . - . . - - - ,
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SPEER Numoer Date .
,

SPARE PARTS EQUIVAI.ENCY EVAI.UATION REPORT

original Part Description Cdano~ SR.I - 2 w.sa.. w . a c; w .,2

Proposed Equivalent Part Description Ao.w.s nA a. a.m ? *s H c. - V4. <.st a v .,c
.

Requested By DAcv G A- u s o t. Ext. *i n e

|Cognizant Supv. 4 . PA. . ' r o A Title % > ee d.~ <. - ' Der, Mcnw

A. Physical Characteristics

1. Do dimensional specifications reflect a change from
the original? Yes[[l NO12
If yes, explain

.

1

*

.

2. Will dimensional changes cause working restra.ints?
(Interferences or Accessibility for Installation,
operation, or Maintenace) Yes l~l NO @

*
.

If yes, explain

.

.

1

i

1

B. Material Specifications
,

-

1. Are material specifications same as original? Yes |_| No M
If no, detail differences W e ws. ce r we it .s .. < ~ r - , . c. .,,u.

c,s .t a . .. i.t m.. v-< < ., o i . . 42 2 .s .. .w...- <.. c :- a s .-

.o c me . 2 , ~ e .u. . . .w. n. . e ,_<s.... m . - ~ . .s . . . .

2. Is item performance affected due to<

o' material changes? Improved 6 1 Degradedl[l*
No Change | - | l

UNT-8-042-RIV 0 Page J of 4
6 Attachment 1

W330007A
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3. Will system or component performance ,

be affected due to material change? Improved | | Degraded | (* -

No Change @ |

Describe basis for determination of item,
component, or system performance improvement
or degrada tion. % m . .. c. 44.w. u'. s, v cv. ...Answ en , ms.. u.,

,s . . . e. . . , , 4 . . . % s .s A e a.a v......, w.ra r . e. _ n * * ... o.: t n.:.r *. -

.
-

la . Will the material change affect Improve @ Deg::ade | [*
reliability of the ites? |

No Change 1,,,,,,,,li

5. Will the material change affect
,

reliability of the system or component? Improve |M Degrade |_ l*

NoChange[[l
Discuss basis for determination of ites,
system, or component reliability change. r...c ...e..e e a.tA<. vee.s,.

,2 w . 6 . .- a = 2 ., c. a.a - , . m.s
r

.

C. Design Performance Parameters |

1. Are design performance parameters
altered? Improved | _ | Degraded | _ 1*

_ _,,,,

'

NoChange(E,

Detail any changes (include performance data).

1

_

D. Seismic Classification Considerations

1. Does the requested item meet seismic
requirements? Yes | - | No I - |* N/A ( g

|

E. Environmental Oualification Considerations

1. Does the affected equipment require harsh
j environmental qualification? Yes IM No 1._,,1

WT-8-042-REV 0 Page 1 of 4
*

] 7 Attachment 1 ;

; W330007A
j

l
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*- 2. If yes, does the requested item meet
envi.onmental qualification '

requirements? Yes [ M | No i l* N/A | |
~

Discuss basis for determination of qualification: T. . c. -.r. ,- * * .: c ,,

, ,, . s . . , - . . y . .u , . . a . = a. u . s a A w n. , " is . . a r. .s < - . t. a . ur- : a .. .s

s ra , oa m s As s . , 7.2.,i4 6 4 c,.. . .e ,m.. u..,,,,.. . . . c. . ..-.

n, n e. ,. ~ i e, s . - .. --: .t i . u -- , vi .:= .t s .. cu.. . . . .s . . ., s . . o ...

ex.s . ,: , ,. . , t is ,a e v ,u . c o

1

F. Codes and Standards 1
'

1. Is the required item produced to the
same codes and standards as the
original part? Yes | | Improved l><d

Downgraded | |* {
|l[l AS!E B&PV Code, Section/ Issue:
i

|_| ASTM Standard / Issue: *

|[| ANS Structural Welding Code / Issue: i

1|-| ANSI Standard / Issue: i._
'

|-| IIII Code / Issue:

@ Other: NA7.JA. Le bcA'. . G A.ss
a . . w,o ,. c . n. < .t a a il u . , . ro < '. c .u .u . . ,u.a - c. .: .w n.

'

.
,

I

G. Drawinas and Instruction Manuals
*

*
1. Do plant drawings need to be changed or revised? Yes | - | No|[[ ,

-

2. Do plant equipment instruction manuals need to be .
| 9* * *

changed or revised? tI
Yes M No | t--- - .,f

''j
3. The following drawings or instruction manuals are affected

by this SPIIR and are marked up and attached:

1

!

H. Additional Supporting Information i

!
m e. s nr .w..s .w ,~.t s ~ , .z , ,. a r ., ..e . n . rr ., s.

l

.

. ,. . . a _ .,,.,-..e r: . .:. < .. . n .~ . .t t z. 7,. . .s . . n . rs ,.. ..s

,..u.3. s s. A .s . 3' . g.. e.. . 4 . . A f w.m .J t .

)

UNT-8-042-REV 0 Page 3 of 4
8

U330007A Attachment 1
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' ' -NOTE: If a * block is checked, a,SMR must be initiated. *-

}~* e + -. s s s . u ,a .s c ,< u .> , s , .t ,,, e . e .z . . , , ,v c ~ .
.

'w #
=

@ This evaluation has deter:nined that the part(s) is equivalent to
original plant design and no SMR is required. P e r, g o t 5 (,, h p,
6 w . l.-rt , .f

f -

This evaluation has determined that the part(s) is equivalent to
original plant design but that an SMR should be initiated.

V SMR Number t4 A . i- E ft. O w au. 7 0 8 5(,
.

-

|LMti
.

c

l_| This evaluation has determined that the part(s) represents a change
to plant design and an SMR is required. SMR Number j.

M" T ' ' 7 ' *' IPrepared By:
/ // Date |

'

l

Q ("Ik $ NReviewed By: &-
Systems Engineering Dept. Head Date--

Quality deview By:
1

Plant Quality Date
.

|
*

|-

Approved By:** '

Plant Security Superintandent Date-

Approved By: /[ .f-/[-fYu
Asst. Plant Manager-Plant Technical Services Date

cc: Manager, Nuclear Projects...,
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Mobil Oil Corporation .

. <,1 =. . .a ,s
. .

StSt SELT LWE SCAO Swit 600

CALLA 5 T1EAS 71240

August 22, 1984

.

. Mr. Dennis Kruer .

' Louisiana Power & Light
Waterford #3
Hwy 18
Taft, Louisiana 70066

Subject: Radiation Testing - Mobi1 temp SHC 32

.

Dear Mr. Kruer:

Per your telephone request of this date, following is the
Radiation Exposure information on Mobiltemp SHC 32:

Haximum
'|

.

'

Product Date tested Rad Levels
_

/
Hobiltemp SHC 32 1983 3 X 108 (note 1) ,

2. -

Note 1: Value based on 15-20% chance in penetration.

For your information, gamma irradiation studies were carried
out in a 5MW reactor. under static conditions immediately after
reactor shutdown. Typical dosage rate varied between 2 X 100
rad / hour to 2 X 106 rad / hour.

As concerning your question about using Mobiltemp SHC 32 in
Reliance Motors that are environmentally qeelified, we o f fer
the following comment.

To the best of our knowledge, per your Mr. John McGaha, the

Reliance equipment in question was environmentally qualified by
the manufacturer using Chevron SRI d2 grease. Per Reliance,

environmental qualification requires the continued use of all
.

components in service during the EQ process.
,

Although Reliance is not EQ'ed with Hobiltemp SHC 32, a

satisfactory substitute for Chevron SRI #2 is Mobiltemp SHC

* 32. Due to the nature of this product we would expect equal,
if not superior, performance to SRI d2.

. - _ _ _ _ _ _ _ _ . _ _ _ _ - - .
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Mr. Dennis Kurer
August 22, 1984
page 2

' .

*

Should you require additional information or have any
questions, please feel free to contact either myself or Tom

Mehl.

Sincerely, |
'

|

w-': -

\
-

.

R. K. Brawner
Territory Manager

u

.M.Q.N ,

T. H. Mehl l
iLubrication Engineer

Approved:
0 . .

"% ^

Caa' h
R. C. Morrow"

Chief Engineer
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INDUSTRIAL. PRODUCTS
Lubriceting Grosese (continued);

Turex* Wheet Mounting Compound is a blended product of boiled linseed od and
|' ', wtute lead. It is desgned to assist in the assembly and disassemoty of radroad ca/

'

-

woests and axles. It is approved against the Assoctaben of Arnencan Railroads'
specticabc6 as illustrated in the Wheel and Axle Manual,

Gergoyle* Greees 5 No. 2 is an amber colored. hrwt soao cuc grease of smootn
buttery texture. It is sutted to the lubncaten of beanngs operatng uncer low torcue
condiborts This makes 4 pamcutarty suitable for bett conveyors, especialty on long
outdoor instal'atons subjected to low temperatures.

,

Mobil * Stock Grecee Medium and T are hard greases fumashed in block form for use

in the grease pockets of plain beenngs Within the temperature range for wruch eacn is
revEd.,46d. they naantam their consistency, have menrnum tendency to char or
glaze in sonnce. and are uruformly cortsumed. Two grades are marketed for tempera-
tures rangng from 80T to 350T (27'C to 177'C) and hgher-

Mobil Block Grease Mediurn
Mobil giock Groese T

Mobiltth* 21 and 22 smooth, hgh temperature 14rvum complex multipure ose greases
were deve40 ped for use in industnal appicabons. haveg an operauorul range from
-301 (-34T) to 350.7 (177'C). They have a droppog pomt of SCCT. The combca-
tion of 2 stable soap base, hgn quaidy mmeral col and a very effectrre accruve'

package proindes excenert mechancal stabddy, ngn rosastance to ex4 anon, good
rust protecbon and excenert break-away torque. The greases do not contan extreme

' pressure add 2Nes.
IMobilples* 44 sernnud EP grease was deve4oped for the lubncadon of gear cases on

underground mming equipment wnere hgn oil leakage rates exist. This procuct has
excephonal oxdabon stabaisty and excedent corrosen preventon procerties it is not
r6v Edeaded for use in gear cases at temperatures below 32T (O'C) as 4 wovid be

! too stiff for proper distnbuten and channoung may occur.
|

.I .
Mobilplez 48,44,47 and 44 ca6ca.sn EP complex. multiservce greases wol sar' sty all |

' appheatons except eccentnc beanngs or where excessive vibratoms a major consad-
eratiort The greases may oe discensed by any common d4penseg metnoa except.

'

sonng loaded grease cups or centrN systems *oere ofrequent cycle hmes are
:nvoNed. Low-cycle rate cartral systems require special ergi+ ears consteratori
As a result of the addten of special EP matent.ls these greases have n gn Icad
carryng abddy. In additert they have excederi chemical and struchsal staodity uo to
operabng temperatures of 3001 (149t). T1 ey wts adsorb water wecn wiH aff ect their
cons.stency dependog on the percentam, adsorbed Motnapies 45,44,47 and 44 are

! res4 start to washout by water, emutscr4 or rnid acts. They are recorrrnenced for use
4 m plain and antifncton beanngs. ,,

|
Mob 6ltemp* SHC 32 nonsoap, tynteetic nycrocarton base nud pro <4es extreme 9

1 iow breakaway and runnog toque values, resists water wasnout and mactaes

12

L _ ...

. .d



. _ . - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _

Q9 :,

E,, f g. ~. ~ Q -. . - = r

. . , .

.i, e, j
;.

.!
. ~,

s

INDUSTRIAL PRODUCTS
Lubricating Gmasas (continued)

consistency over a wde operatmg range. In addacn,4 provdes long sennce life due i

to ts supenor resistance to oxx2ation and extubits good antrwear charactensocs.
Mobiltemp SHC 32 is recomrnended for the luencaron of plain and .oilmg e4ement I -

beanngs, sphnes, screws and some enclosed geanng with temperature rangen from (
-651 to 3501(-54*C to 177'C). j

Mobatemp 0,1 and 2 nonsoap hgh temperature greases, with good dispensmg
properties, are dessned for edustnal appheatens wnere the sennce range of conven-
tonal greases may be ext eeded, or cyCleg from norrr'el to extrerriety hgh tempera- '

tures may occur. These greases contam effectrve oxidaten and rust inhebetors. have I

excenent resistance to water washrng and are rearc.r+rded for the lubncanon of
,

beanngs operating continuously at temperatures in the 3001 (149'C) range. 4

Mobutemp 78 nonsoap grease is used wnere hgh temperatures and heavy loads are
encountered in sleeve 4nd anotncton bearmgs. It contams MoS2 (molytx$enum desul-
fide) wruch imparts "stayog power" in those satuatens where the grease rtself has
been depleted in use and where only the MoS2 remams to preverd wear untd more
grease is appi ed This grease has shown outstarting abihty to lubncate such compo-t

nents as conveyor bearegs on hgh temperature ceramic and paarit baiang ovens,
rotary steam Jocts on paper machne dryers and calenders, and & enctc7 beanngs
on preconditorung drums of paper corrugators. Its abety to resset thonog at tempera-
tures up to 500T (260*C) makes it especially susted for hgh temperature apphcahons.

MotWlux* EP 0 EP 1 and EP 2 unloaded herwum 12 hydroxysteerste EP greases sa'tsfy
tne need for murttpurpose extreme pressure proovets no luencate txan e a.cei and
plan beannos, under wet and dry condstora in the temperature range of -20T to

,

2501(-29*C to 121*C). Their smootn texture and excediert ion temperature pumpeg j
charactensbcs make these products ideal for central dispenseg systems. Thew supe- -

not res2 stance to excaton is a.it.,.r,ed wth the abary to protect a0amst corrosion of .
,

cooper alloys and the rustog of steel even in the presence of akahne water.

IMoDilux EP 023 unleaded, sernflud, kthium 12 NNearate EP grease was devel-
oped for the luencanon of gear cases fomd on underground coal mmmg soucmert. f I

'

1

Mobilux EP 111 EP kttwurn grease is a black, tacky grease made from an extremely I
beavy base c:t and contarns an od soluble motytdenum drsudde addatrve package ;
Mobilus EP 111 resists centnfugal separabon of od from the soap at extremely hgh t

rotating speeds, maeng this grease parDcularty wet suited for the lubncabon of heavdy
,

Icaded and rnsajgned gear couplmgs.
.

Motnlux EP Arctiw* useaded, sornnuid. ktruum 12 hycremtearate EP grease is
cesgned for low-tencerature appheadons, down to - 501 amt>ent. It perm wed in
centraued grease systems cc shovets and other rninmg equicrnent operabng dunng
cold wcter months at rmrvng locatons.

13
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DATI;?, 9 17-84 (,,, Ty: 15:00 A.v.,, 7 . y. .
_

*

PARn cAI.I. Iso: not.v. m13a m ?P&T.
_. 3 .

(w=me) (co pa=y) .

'D.R n AN s,,I2J N C : Jim hemel.l. (733 6700) Chevron Lube-011/ Grease Division
. . - - -

(Naap) (Cc=pany)
.

t
.

SU3.TICT : Chevron SRI.2 Clutracce:ristics FII,I:
.

* *

R

and Equiuler:cy to Mot 11 Temp SHC-32
. .

.

.

........................... ........... ..............................................

SID2d.A1!:- 1DIC*a.CDING DICISICSS AND C?. CO.wMIS"'S)
I asked Jim Hummell if he could give me some characteristic of their SRI-2' grease
for comparison to Mob 11 Temp SHC-32.
He .gave me the f ollowing information:

Cha rser. eristic Value ,

2NLGI Grade -

Penetration at. 77'F 195-265 Wked
Viscosity SUS 6100'F 510
Viscosity SUS 0210*F 545
Drop ooint ASTM *F 470

,

He iaid that this greats.- is designei for motor bearing with excessive
heat loads, however, he could not say whether Mobi1 Temp SHC-32 would be .

suitable substitute without a study on teh specific application. .

I v111'use the data to compare the two greases using a speer.
.

.f .j) . hsu..s.>. -~

.' / .i.,.

.... .................................... .................. ..................... ..... )

ACICH *A.IQUDLC: |
*

..

.

.

.

.

\
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'' DOCUMENTATION OF

TELEPHONE COMMUNICATIONS ,

.

.

DATE: 9-17-84 TLE: 3:30 A.M., P.M.
Typed 9-18-84

PARTT CALLING: Sectt Stocklager (733-5010) Reliance Electric
(Name) (Company)

PARTT ANSWERING: Dale Gallodoro LP&L'

(Name,' (Company)

SUBJEC2: Use of Mobil Mobiltemp SHC-32 FILE: W3E84-0616

Grease in Reliance Motors (lE) in

Place of Chevron SRl-2
_.

,

SUMMARY: (INCLUDING DECISIONS AND OR COMMENTS)

Scott Stocklager returned my call of earlier that day. He told me that he was
told of my concern of substituting Mobil Temp SRC-32 for Chevron SRI-2 in their
Class 1E Motors. ,

I
I discussed with him my findings on the characto ristics of the two Greases and told
him that LP&L's evaluations showed that Mobiltemp .SHC-32 was tbe better Grease
of the two. . ,

I
'

He said he could not make any decision about the equivalency of the Greases
on the phone, but if I would send him the documentation we used to evaluate the
substitution he would get in touch with me if reliance had any problems with it. ,

He said, if the documentation is in order and, it could be proven that Mobiltemp |
SHC-32 is a suitable substitute for Chevron-SRI-2, that no problems should occur. '

'

.. W r v ci
-- ..._

ACTION REQUIRED:

|

.

DISTRIBUTION:i

i

;

. - . - . ._.,_ - . _ . _ . - . ,. ._ - ,. ,
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Z Leuce=2 WATERFORD NUCLEAR STATION
'

0 m,w"-"*""' CONDITION IDENTIFICATION WORK AUTHORIZATION c,,g
| SYSTEM 1 UNID 2 COMPONENT DESCRIPTION 3 OA TYPE 4

~

M E R T|O|u}S'| | | | | | //|R|Al Irq 0|T] Ol |g| | | | | | | | | | | | Ta',*Elll/M'E* "loMMil
*

l OI

| CiwA 5 REQUEST DATE S FAILURE STARTED 7 TECH.t,PEC. DATES @cE "" 9 ''**J "" 10 PRIORITY 11 121

=0. Dint M

[NiltfSl9170R 119 819 fl6 dlGGl9 /19 0fli 15 019 | ! | | | ||||| || ||| I %c"' "a""-
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INITIAL PROBLEM OR FAILURE DESCRIPTION 13g
(INCLUDE LOCATION)
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CIWA NO. d i Cf 5 ') '7 DATE: t o- 8 7_- ed BLOCK NO: 19
-

CIWA ADDENDUM PAGE TITLE: PLANT ENGINEERING INPITT .

Ref:rence Documents Used: sr.c s Pc.c.g. n 4 - oz e ,,., 3 rt. R. r c . . it

See Addendum Page
.

P;rcons Contacted: Ri td tw._ o n , Et4 5 S . S r o<' <.uu .a.R . Rc_m.,vjcc. , Je m elve%c uu. _64e_i/R e ra
,. , ,

See Addendum Page

Logic Used: E v As. o A rq ra c:. G o 0. v A s_ta c 4 o r= mo n a s S 64 c_ 52. c. <tc.n-4 n.a o c pe.v a.o a

SRI-2. c. ac_ nsr sa . r o eecAno ro to a n. c svre a G- c ee n .t n <.-r s a . s. r . c . cel o e y ste o n re_

Tew no.mn it.T v o: m c's .t_ s+4 c 32- <>ec mc r< e r c . s. n e e s_. c e., . o n .s

*5e c SPEE R., Rd-o?I nnn T%n. 70o z. $ ' ArrAcaco. See Addendum Page

Det rminations/, Conclusions: r n e. rnou su s it c. - 3 7_ ca m c. is e no vAs_r.ar r. < ,4e.v a c o

SRI - 2. Gtanse tu o .s s o . n w e. 8: e.< si .c en rw.s n e p . c m, . . ,4 ,

see SPEER Od- o z.5 A.* o ~PE.R 7 o o 7-.3 n T r a.<. 4e > .

See Addendum Page

'

Additional Retests Required: N onc. See Addendum Page

Any Unreviewed Safety Questions? |[ LYES (<j NO IF YES, SEE PE-2-005 Att. 6.3 Step 5B.

AnyPotentiallyReportableDefectorNoncomplicence?|[ LYES @|NOIFYES,SEEPE-2-005Att.6.3StepSA.
*

.

Plant Engineer: I 8 =d 323e. 7,echnical Reviewer: . / t / z $'(
/ Sige4 Date Ext. ,\.) Sign & Date '

Systems Engineering Department Nend: ' tuk'

Sign & Date

PE-2-005 Revision 2 Attachment 6.5 (1 of I)
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File: 10-21 LUBRICANTS IN NUCLEAR PLANTS

The advent of nuclear energy has added a new dimension to the recuirements of lubncants and other petroleum products
in industrial applications. Eouipment in the nuclear industry - iesearch and power reactors: fuel processing machinery",
conveyors, maniputators, cranes, etc., in irradiation f acilities: viewing windows and shield doors in hot cells; and heat
exchange units - all recuire oils, greases, and organic fluids to perform conventional and special f unctions in rad 6ation
atmospheres.

Nowhere are the operating conditions of radiation, temperature, and atmosphere more demanding than in the power
reacto' field. At the outset of the nuclear power industry, eculpment was designed to operate without Conventional
petroleum lubncants because little was known of the behavior of petroleum procucts uncer irradiation and the exact
seventy of the application was overestimated.This placed a design and economic burden on nuclear power generation. As
expenence was gained in operation of these plants, the onginal position was reconsidered. First, specific operating
parameters (Table 1) of radiation flux, temperature, etc., were obtained which realistically established the recuirements
and, secondly, research in the radiation resistance of petroleum matenals showed that conventional lubricants could
withstand doses up to 10' 10' rads.This has led to an increase of the use of petroleum lubricants in new generation plants.

Etiects of Radiation
.

The additional environmental f actor of radiation in nuclear applications affects lubricants in much the same manner as
heat. Both are modes of energy, anCLlubricants,like all organic materials, undergo major structural changes when certain
thresholds of absorbed energy ar e reached We know that patroleum orocucts undergo thermal cracking and polymenzation
at certain temperatures aX likewise, that cleavage and crosslinking of molecules occurs at certain radiation dosage
thresholds.

Two measurement metnods are utilized to express the radiation energy. One measures the cuantity of energy to which the
matenalis exposed and is called the roentgen; the other is the amount of energy which the matersal absorbs and is called
the rad. For gamma radiation, the exposure unit, the roentgen, is defined as the cuantity of electromagnetic radiation
which imparts 83.8 ergs of energy to one gram of air,

The radiation dosage of a matenalis defined as an absorption of 100 ergs of energy from anytype of radiation byone gram
of matenal Actually, absorbed energy will vary with the type of radiation, and 'ne effect will depend on the material
exposed However, for gamma radiation, one rad absorbed is approximately ecurvalent to 1.2 roentgens of radiation
dosage.The rad is usef ul f or companng the eouivalent energy of mixed radiation fluxes but does not distinguish between
types.

From a radiation damage standpoint, one rad of neutron flux causes ten times more biological damage to living tissues
than an eovivalent absorbed energy of gamma rays. For petroleum products, however, the dosage, as measured by such
effects as vtscosity increase, is practically eovivalent for the two types. i

The generailevels of radiation damage are as follows:

Dosage (Roentgens) Ettect

200 to 800 Lethat to numans I

< man 5 million Negligible to petroleum proCucts !
5 million to 10 billion Damaging to petroleum products ;
> 10 billion Survived by only most resistant organic structures !

l
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Based on expenmental worX to date, th] damage to petroleum products may be summanz d as shown below. It mus't be
appreciated. however, that the intensity of these etfects or,in f act, the incid ence of one or more of these will depend on the .

amount of absorbed energy, the exact composition of the specific petroleum matenal, and environmentalconditions such
as temperature, pressure, and gaseous composition of the atmosphere. The effects are as follows:

1. Liould products (f uels and oils) darken and acquire an acrid, oxidized odor.
2 Hydrogen content decreases and density increases.
3. Gases evolve such as hydrogen and light hydrocarbons.
4. PhyOcal properties change, higher and lower molecular weight materials are formed, and olefin content increases.
G. Viscosity and viscosity index increases.
6. Polymerization to solid state may occur. .

Properties of irradiated Materials-

The physical and chemical properties of hydrocaroon fluids which make them important as lubncants change during
irradiation to varyirg degrees based on their chemical composition and the presence of additives. Investigations have
shown that botn rarbon-hydrogen and carbon-carbon bonds can be broken by radiolysis and that the former change is
more readily achieved due to the lower bond dissociation energy required. The dissociated or ionized molecules can
condense, rearrange, form olefins, or be destroyed depending on the environment.

Since most petroleum lubricants are combinations of saturated and unsaturated aliphatics and aromatic compounds, the
reactions of these principal hydrocarbon c| asses have been studied under the influence of ionizing radiation. These
studies (Table ll) indicate that, as would be suspected, unsaturated hydrocarbons are most reactive and aromatics are least
aff ected. Saturated compouncs f all somewhere between the two extremes. The results are expressed as G values,that is,
the number of molecules reacting or produced for each 100 ev of ionizing radiation.

METHODS OF EVALUATION. Petroleum lubncants and synthetic organic fluids have been evaluated for radiation
resistance,and the mechanism of radiolysis studied using vanous radiaticn sources. These inclWe encapsulated Cobalt-
60 isotopes, spent fuel elements, swimming pool reactors, matenal testing reactors Van de Graff accelerators, and
electron linear accelerators.

The evidence of radiation stability, or conversely, the amount of radiation damage, is measured using conventional
physical and chemical analyses and comparing the results with the unirradiated matenal. In addition, standard performance
tests cre,perf ormed both on the previously irradiated matenal and as a dynamic procedure during irradiation.

PERFORM ANCE TESTING. Wnile the enemical and physical tests indicate the resistance to change of the oil or grease
under irradiation, f or an evaluation of the actuallubricating ability of the matenal,it is necessary to conduct perf ormance
tests under conditions simulating the intended use.To date, a large majonty of the radiation stability evaluations have been
conducted on samples statically irradiated and subjected to perf ormance testing after irradiation. This is especially true of
fluid lubncants. Greases have been tested by static irradiation f ollowed by dynamic performance tests and by dynamic

*

testing dunng irradiation. Appreciable differences have been found in performance between the static and dynamic
irradiation of greases. It has been found tnat two greases successfully lubricated irradiated antifnetion bearings at
Clevated temperatures at double the radiation dose necessary to damage them severely under static conditions at room
temperature. Little has been done to evaluate oils under dynamic irradiation conditions, but it is reasonable to expect
similar anomalies.

Pettoleum Oli irradiation

Extensive studies have been made on the radiation stability of Crude stocks and refined lubncating oils with and without
additive packages. Crudes with high sulf ur content and other components, e.g., metallic poryphynn complexes, wtisch act
as protection against radiolysis, showed better radiation stability than the refined products using the same crudes.
Additional studies were made on a range of petroleum oils representative of typical paraffinic, naphthenic, and aromatic l

materials varying in sulf ur content. These data show that as the aromatic content increases, the viscosity increase is less in ;
almost a linear relationshio. The effect of sulfur content is similar but more marked. Further,it was noted that radiation I

damage appears greatest for oils havmg the highest initial viscosity. I

in summa ry, high Quality conventionallubncating oils are suitable 1or doses up to 108 rads. Further radiation resistance can
be f ormulated into a good ouality petroleum oil by use of antirads such as radical scavengers or aromatic structures (Fig.1).
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Grease Irradiation ,

The damage caused by high energy radiation on greases is a dual effect. Initially, the radiation attacks the thickening
structure causing separation and fluidity. Following this, continued irradiation causes polymerization of the base oil to the
original thickened condition and finally solidification. The precise pattem of change is deoendent on the type of thickener,
th] get structure and the radiation stability of the thickener and base oil.

Various nonsoaD thickeners are available which form gt cd radiation resistant greases with both mineral oil and synthetic
fluid bases (Fig. 2). These thickeners may be grouped as follows:

1. Modified clays and silicas - Typical of the modified clays are Bentone 34 and Baragel,which are formed by a cation
exchange reaction between a montmorillonite clay and a Quatenary ammonium salt.

2. Dye pigments - Organic teners or dye pigments are utilized as grease thickeners; for example,indathrone.
3. Organic thickeners - Typical of this type are the substituted aryl ureas charactenzed by the diamide-carbonyl

linkage.

TABLEI
Nuclear Reactor Systems

Estimated Dose to Components - Reds /Yr(1)

Pressurtzed Boiling Organic Liquid Metal Gas
Water Water Moderated Coo 6ed Cooled

Component Reactor Reactor Reactor Reactor Reactor

Control Rod Mechanisms 10'10' 10' max 10'10' 0-105 10810'
Fuel Handling Devices 10'10' 0 10' 10'10'- -

;

Primary Coolant Pumps 10' 10' 10'10' 0-10' Negligible 10' max
Auxiliary Pumps 10* 3 x 10' 10* 3 x 10' 0-10' O 10' 10' max ,

Auxiliary Motors, etc. 10' 3 x 10' 10'10' 10' max- -
s

t Turbogenerator and Negligible 400 800 Negligible N69tigible Negligible I
auxiliaries to 10 to 25 to 25 to 5 x 108

(1) The rac. 4 unit of Cose es tne absorption of 100 ergs et ractation energy per gram of matenal.-

.

.

TABLE 11

Summary of Radiation Changes in Organic Compounds

G Values

Saturated Unsaturated Aromatic
Hydrocarbons Hydrocarbons Hydrocarbons

Polymenzation None 10 10,000 None j
Cross Linking 1 6 16 2

'

H, Evolution 26 1 0.04-0.4
CH, Evolution 0.06 1 0.1 -0.4 0.001 0.8
Destruction of irradiated Matenal 4-9 6 2000 1 |

l
|G = Molecules procuced, oestroyed or reacted per 100 ewtron vorts N energy absoroec.

|
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