/ 317 BARONNE STREET e P.O. BOX 60340
NEW ORLEANS, LOUISIANA 70160 + (504) 595-3100

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, #W3MB4-0446, dated October 15, 1984
b) Mobil Tech Topics, File 10-21

Additionally, the EQ Maintenance Input instructions are being revised to
r>flect the use of Chevron SRI #2, or equivalent, with the equivalent being
the Mobil SHC=32 lubricant in accordance with Piant Lubrication Manual
457000237,

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

Very truly yours,

(Vf Gk

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

RFB:GEW:ssf

Attachments
ce (w/attach): J.R, Boardman

cc (w/o attach): Martin, NRC Region IV

R.D.
J.A, Calvo, NRC=NRR
D.L., Wigginton, NRC=NRR

NRC Resident Inspectors Office 0'
E.L. Blake 0
W.M, Stevenson .\

805290209 280513
gnn ADOCK 05000382 AN EQUAL OPPORTUNITY EMPLOYER"
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& LIGHT/ INTER-OFFICE CORRESPONDENCE

MIODLE SOUTH
UTILUTES SYST

October 15, 1984

W3IMB4-0446

TO: K.W. Cook
FROM: R.P. Barkhurst
SUBJECT: Evaluation of Audit Finding 3A-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
(¢) 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 staff response for corrective step number 3 under 4.a.6 of
reference (f).

Project Evaluation Request No. 70023 was closed out and fncluded 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 pliant 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.

,\;1 \v \\ " RECEIVED
ALY UCLEAR RECORDS
R.P. Barkhurst

OCT 17 1984
RPB/JRM/eao

Attachments ILN:

¢c¢: L.F. Storz, S.A. Alleman, D.A. Kruer, P.V. Prasankumar, J.R. McGaha,
Nuclear Records, D.V. Gallordoro
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Any Potentially Reportable Defect or Nonconplicnace? | | YES [X| NO IF YES, SEE PE-2-005 Att. 6.3 Step 5SA.

i EXE) Technical Reviewer: (x,é(;“ﬂ lf-% Z/gy
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Sign & Date

Plant Engineer:

Attachment 6.5 (1 of 1)

PE-2-005 Revision 2
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PROJECT EVALUATION/INFORMATION REQUEST

Page |
T0: NS DEPT/PROJ. M. DEPT/_R.F. Burski DEPT__ENS il
DEPT. MANAGER
FROM: NS DEPT/FROJ. M. DEPT/ A. Pastor DEPT Dale Gallodoro/3238
Systems Engineering ORIGINATOR/ B BED.

PER NO, 70023 SMP NO.

START UP SYSTEM N/A OPS SYSTEM N/A
o o o o o g ol o o o o e o o o o e o o o o o o o o o e o o o o o o o o o o o o o e g g ok o o o o o o o o o o o e o ok e o o ok ok o o e o o e R ok

DESCRIPTION OF PROBLEM/REQUEST:

The NRC has found in violation, 8425-01, that the plant is using a different

grease in our containment fan cooler fan motors than the manufacturer

recommends 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

xbout o%r other . Mptors.
pproved By: : Date c\!z;l i{ Response Required By: _10/15/84

s o s o o o o o e e o o o o ok oo o o o o ol o o e o o o o o o o o o e o o o o o o o o o o o ok o o o e ok

usrousz asstoNeD to:_ L4 NN
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P d3 2. ) Aa 2
repared By: provnd by'y YKL ate /. ~/ 'yy
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DISTRIBUTION: RES?P RKEQ RESP

Sr VP-Nuc Ops Spec. Proj. Mgr.

Nuc.Sves.Mgr. Nuc. Supp. Svecs. Mgr.

Proj. Mgr. Nuc. Saf. Mgr. |
Plant Mgr. Tech. Supp. Mgr. 1
Completion Mgr. Lic. Mgr. }
Eng. Mgr. Proj. Files X X '

Constr. Mgr.
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REQ = Request RESP + Response SMP = Station Modification Package




SUBJECT

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

Specific Review

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

References

1. Chevron Teknifax: Chevron SRI Grease

2. Mobil Tech Topics - File 13,36 Mobilgrease 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 fiie 4.1W3 - Reliance Electric Motors

6. Lubrication Fundamentals, Mobile 01l Cov~. J, George Wills

waterford 3 SES (W=3)

The containment cooler fans were supplied by Joy Manufacturing Co. (JOY) with
Reliance 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 {s maintained at 120°F (50°C) for normal environments
consideration. For radiation exposure, the total {ntegrated dose is 3.3E7. A
specific corrolation of the test report and requirements {s contained in file
4.1W3 and {s not {incorporated here except by refercice,

A review of the EQ files relating to lubrication {in general showed that in all
cases even when a specific oill or grease was used during the qualification
testing and was {dentified the as preferred lubricant the qualifiers of the
equipment included the words "or equal” and many specifically listed several
oils and greases which they considered equal. The following {s a tabulation
of specific characteristics of Chevron SRT-Z and Mobil SHC 32,



Grease Property

e

Chevron SRI

Mobil Temp SHC 32

NLGI
Thicker
01l bhase

Additives
(inhibitors)
Temperature Range
Penerration

Drop Point
Radiatrion Resis

Rubber swell
Bearing life

Approved
Substitutes*

Grade 2

Polyurea

Refined
mineral oil

Rust and
oxidation

-30°C to 175°C

195 - 265

470 ASTM °F

2.0E8

97

150°C (300°F)

3000 hrs

177°C (350°F)

500 hrs

Mobil - BRB

Shell - Dolian
Sun - N = 52X
Texico = Premium
Union = Hitemp 2
Gulf - Unite
Exxon Andox

Grade |

Non Soap

Synthetic
Hydrocarbon

Rust and
oxidation

=54°C to 177°C

290 - 340

500 ASTM °F

3.0E8

6%

150°C (300°F)
2000 hrs
177°C (350°F)
500 hrs

Mobile grease 28

@ 77°F wked
ASTM D 2265/566
15-20% change
i{n penetration
FTM 3603

ASTM D 3336

From lubri-
cation manu-
factures, docu~-
mentation.
These grease
meet the grease
characteristics
for sub=-
stitution,

From 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 s not practically tabulated due to different t-r-t methods used.

An arrehenious analysis was performed on both of the above greases to

determine the long term life due to temperature.

the base requirements for use at W3 elevated temperature,

Conclusion

Both greases meet and exceed

Based on the detailed review and the comparison of lubricating characteristics
{n both radiation and temperature degredation mobiltemp SHC 32 {s a suirable
substitution for Chevron SRT grease which does substantiate and maintain the
equipment qualification of the motors.



UISIANA

POWER & LIGHT /W-3 SES, P.O. Box B, Killona, La. 70066

September 19, 1984

W3E84-0558

Mr. Scott Stocklager
Reliance Electric

201 Evans Rd.

Suite 406

New Orleans, La. 7M123

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

Dear Mr. Stocklager:

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 ahle to stand behind our motors without proper
docuwentation 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

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

lease send the results of your evaluation to the return address, attention
Dale Gallod.ro.

-

/,3”7/ A A

S.A. Alleman

Assistant Plant Manager-Technical Support Services

¢c: R.,P. Barkhurst, R. Burski, P.V. Prasankumar, A, Paster, J.R. McCaha,
0.D. Hayes, W. Morgan
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PROJECT EVALUATION/INFORMATION REQUEST

Page ___ of 1

|
TO: NS DEPT/PROJ. M. DEPT/__ = n.s.  _ DEPT R !

FROM: NS DEPT/PROJ. M. DEPT/_4, pacior DEPT 1 .
Systems Engr. eu%bﬂgfﬂﬁ. EXI.

PER NO. 70|56  SMP NO._ys

START UP SYSTEM 4 & 4 OPS SYSTEM <HBA & _CCS
manm&Tmtmnﬁ“nnaQanna

DESCRIPTION OF PROBLEM/REQUEST:

457000106 and 457000237 are Reliance Motor Vendor Technical Manuals. They now
suggest lubricating their motors with chevron SRI-2 grease, Plant Staff {s
presently using Mobil-Mobil Temp.-SHC-32 grease. A spare part Equivalency
evaluation has been done and documented on speer-84-021., Alsoc see Mobil 04l
letter dated August 22, 1984 to Dennis Kruer, Plant Lubrication Coordinator.

Tlease make a change to these manuals to allow for substitution of Mobil Temp
SAC-32 for Chevron SRI-2.

Approved By —__Date \ )|*<Response Required By: q\)d
MWO Wmmnmmm-
RESPONSE ASSIGNED TO:

Prepared By: Datas Auproved by: Date "
b e oy
DISTRIBUTION: REQ RESP REQ RES?P

Sr VP-Nuc Ops Spec. Proj. Mgr.

¥ue,Sves . Mgr. Nuc. Supp. Sves. Mgr.

Proj. Mgr. Nuc. Saf. Mgr,

Plant Mgr. Tech. Supp. Mgr.

Completion Mgr. Lic. Mgr.

Eng. Mgr. Proj. Files X T ]

Comstr. Mgr. '

B m——— e i

QQ.:QQQQ"'.QQQQQQ.t"."i'...Q"'..Q"Q..i'.'!'t'Qﬂﬁﬂttttttttﬂt.!"ttﬂ ‘
REQ » Request RES? = Rasponse SMP = Station Modification Package |



SPEER Numoer E€d- oz ' Date T-11-%l

SPARE PARTS EQUIVALENCY EVALUATION REPORT

Original Part Description CHeviesn SRI-2 cosicar~nc Crenns

Proposed Equivalent Part Description Mdoa.o ™Muad L am> SHC - 3L cRanss

Requested By A a V GA-wodole Ext. "123ie

Cognizant Supv. A  Pasrol Title Srvrem enve. Desrr Hens

A. Physical Characteristics

1. Do dimensional specifications reflect a change from = L
the origisal? Yes [___| NO [

[f yes, explain

2. Will dimensional changes cause working restraints?
(Interferences or Accessibility for Installation, il
Operation, or Maintesace) Yes | | No [><<|

1f yes, explain

B. Material Specifications

1. Are material specifications same as original? Tes |__| No [S0
[f no, detail differemces THE Musw um® SAC 1L 8 4 s NTHEY G myide
Wit E o W Teg Cugy oy "L -2 > N sl A W & “""":F
nd ( g il:‘ IIN T OIS . N, M. Lt e \'.":l o Nay :”v\g\ e e |
2. Is item performance affectid due to .
¢ material chaages? Improved lSI Degraded |___|*
No Change I:.’
UNT=8-042-REV 0 Page 1 of &

5 Attachment |
w330007A



3. Will system or componeat performance — -
be affected due to material change? Improved |___| Degraded |__ |*

No Change [><|

Describe basis for determination of item,
component, or system performance improvement
or dogradation. Fre Med .o GluALE Rio o MuTHCTie 4A% A BEeTTGL’ Nov !l Cisde,

A Adiedutl Pl TAAT I w v TALLS N JY e sk e L Ty W P Fanf, N ' A SRR LT Y NDiser Py ”.

4. Will the material change affect Improve [S<] Degoade |__|*

reliability of the item?

No Change | |

S. Will the material change affect

reliability of the system or componeat? Improve IZ Degrade | | %

¥o Change | I

Discuss basis for determination of item,
system, or component reliability change. Tug m i+.an (wAlAcT@d s (s

A e de o 3 Al o Alc AT W T S W

1. Are design performance parameters i b
altered? Improved | ___| Degraded |__ |*

: No Change lgl
Detail any changes (include performamce data).

D. Seism.c Classification Comsiderations

1. Does the requested item meet seismic ey == s
requirements? Tes | __| No |__I* N/A | >

£. Eaviroomestal Qualification Conmsiderations

1. Does the affected equipment require harsh _— —
eavironmental qualification? Yes |21 No |___|

UNT-8-042-REV 0 . Page

7 Attachmen

e

of &
1
wW330007A



2. 1If yes, does the requested item meet
eavisonmental qualification I — —
requirements’ Tes [><| No |__[* N/A | __|

Discuss basis for determina.ion of qualification: Thwa ciTvaxk Fion

MG .- i S alrelArive Ty DENN'S ”"“"“ bw IWILA NS Fo AW AT
STA, PATL» Ay st Z?.‘ 954 S vd o ? MBS -y kl-u'-u;;‘i,. - )& ™
PATCH ,,.| T o Ct TN, (G B e g rGRY o~ n;,,}.'u.-d r.\~‘c.&r.
et s L.—‘?,-ﬂ i $ ATTI ™

F. Codes and Standards
1. Is the required item produced to the
sade codes and standards as the J-
original part? Yes |__| Ilmproved |><]

Downgraded |__|*

ASME B&PV Code, Section/lIssue:

ASTM Standard/Issue:

ANS Structural Welding Code/Issue:

ANSI Standard/Issue:

IEEE Code/lssue:

Mo %rTem P HSve 16 oRada |
om': N""Jk LJ""“"‘U 6“:“‘ 'U'J PPy * < '4]-‘ A 'y ) & i - &.",\.); x

i

G. Drawings and Instruction Maguals
: =
1. Do plant drawings need to be changed or revised? Yes I:I No I:i _
2. Do plant equipment instruction manuals need to be e { ?
changed or revised? Yes I'a o |__ t=—"1}%,~
3. The following drawings or iastruction manuals are affected
by this SPEER and are marked up and attached:
H. Additiocanal Supporting Iaformation
Mo s o A L L AE s T '~:=‘! e ™ T L T AT rei s W a 14 t N
~ . rA f- '..'.vf?-‘-;' (s v Y A ’:RI'L_.P".. oM W I W g ey
R AALEE T, A 5 - AW Frag . W 2 A Taim v *
UNT=8-042-REV 0 Page 3 of &
8 Attachment 1

W330007A




NOTE: If a * block is checked, a SMR must be ipitiated.

1€ A whdh goucad 'S Cruudg)d) A PR munT* B4 = 7T . ATWD

This evaluaticn has decermined that the part(s) is equivaleat to
original plant design and no SMR is required. PC g “uisL hoo
adaily

original plant design but that an SMR should be initiated.

; SMR Number NA , F2A& Nimazr 10156
Jin (24
|

to plant design and an SMR is required. SMR Number

r2<l
//}EE&; This evaluation has determined that the part(s) is equivalent to
¢

| This evaluation has determined that the part(s) represents a chaange

Prepared By: Z‘Zﬁ.&(.{n/‘
7 77

G 17.a4
Date

Reviewed By: ( : vg_\._—’ S
aes Systems Logineering Dept. Head ate

Quality Review By: W
45 . |di£;5£1fh;a‘4’/b" -1 7-F¥

ant lity “Date
Plant Security Superintendent Date

Approved By:¥¥

Approved By:

T-1PES

lant Manager-Plant Technical Services

¢c: Mapager, Nuclear Projects

Date

“* Approval required for changes to security equipment or physical security

barriers.

UNT=8-042<REV 0

w330007A

Page &4 of &
Attachment |
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$181 BELT LINE ROAD SVITE 600
DALLAS TEXAS 75240

August 22, 1984

. Mr. Dennis Kruer

" Louisiana Power & Light
Waterford #3
Hwy 18
7aft, Louisiana 70066

Subject: Radiation Testing - Mobiltemp SHC 32

Dear Mr. Kruer:

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

Maximum
Product Date tested Rad Levels
Mobiltemp SHC 32 1983 3 x 108 (note 1)

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

For your information, gamma {rradiation studies were carried
out in a SMW reactor under static conditions immediately urtos
reactor shutdown. Typical dosage rate varied between 2 X 10
rad/hour to 2 X 106 rad/hour.

As concerning your question about using Mobiltemp SKC 32 in
Reliance Motors that are environmentally qualified, we offer
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 #2 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 Mobiltemp 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 #2.



Mr. Dennis Kurer
August 22, 1984
page 2

-

Should you require additional information or have

questions, please feel free to contact either myself o~
Mehl.

Sincerely,

R. K. Brawner
Territory Manager

T. H. Mehl
Lubrication Engineer

Approved:

O

R. C. Morrow
Chief Engineer

RKB«THM/slw
3428L

any
Tom
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INDUSTRIAL PRODUCTS
Lubricating Greases (continued)

Turex® Wheel Mounting Compound 's a blended product of boled inseed ol anad
white lead. It is designed 1o assist in the assembdly and disassembly oOf rairoad ca.
wheels and axies. it is approved against the Association of Amencan Rairoads
specificabon as llustraied in the Whee! and Axle Manual

Gargoyle® Grease B No. 2 s an amber colored. ima S080 Cur grease of smooth
buttery texture. It § suited (o the lubncation of beanngs operating unaer iow turque
condibons Thie makes it paricularly sutable for beit conveyors. especially on long
outcoor instalabions subjected 10 low temperatures

Mobil® Block Grease Medium and T are hard greases furmished in Diock form for use
in the grease pockets of plain beanngs Within the temperature range 'or which each 1s
recommended. they mantain their consistency have minmum tendency 10 char of
glaze in service, and are unformiy cornsumed Two grades are marketed for lempera-
tures ranging from B0°F to 350°F (27°C to 177°C) and higher

Mobil Block Greass Medium

Mobil Block Grease T

Mobilith® 21 and 22 smooth, Migh temperature ithium compiex MUIliDurt 0se greases
were deveioped for use in industnal apphcatons, having an operational range from
~30°F (=34°C) to 350°F (177°C). They have a dropping pont of SCO'F The combina-
tion of 1 stable soap base Migh Quality mineral il and a very eflective acaitve
PACKAge Drovides excellent Mechanical stabiity, MQh resistance 10 cxadanon. good
rust Drotechion and excelient break-away torque. The greases GO NOt Contan extreme
pressure acditives

Mobilplex?® 44 semifiuid EP grease was Oeveioped fof the LDNcanon of gear cases on
UNGErGround MINING SQUIDMENt where Nigh O leakage rates exist This procuct has
axcephonal cudabon stabiity and excelent COMoSION Dreventon propertes It § Not
recommended for use N gear Cases al temperatures below 12°F (0°C) as « would be
100 stiff for proper distnbution and channehng May occur

Mobiiplex 48, 48, 47 and 48 caicium EP complex. multiservice greases wil salsly all
A0OICALONS exCeD! ECCONING DEANNGS Of where axCess/ve viDrabon '§ a MaKr Consa-
erahon The greases May De dispensed Dy any COMMON CiSDENsING MeNOd excet
SONNg 0aded grease cups Of central systems where nfrequent Cycle himes are
mvoived. Low-Cycle rate central systems require SpecCial engineenng CoNsuoeraton
As 2 result of the addtion of special EP matensis. these greases Nave "Ngnh cac
carryng absiity In a0CON ey Nave exceder ¢ ChemiCal and siruciural stadity Lo 1o
operabing temperatures of J00°F (149°C) Tray wil adsOrd waler which will aftect thew
consistency depending on the percentac, adsorbed. Mobliplex 45, 48, 47 anc 48 are
resiStant 10 washout Dy water emuisior s or mud acids They are recommenced for use

N plain and antifnchon beanngs e

Mobiltemnp® SHC 12 nonsoap.  ynhetc -Nydrocarbon Dase "ud provides extremaely
Ow Dreakaway and runming loque values resists water wasnoul and Mmantans




INDUSTRIAL PRODUCTS
Lubricating Greas s (continued)

ConsisiencCy over a wide operatng range. In agamon, t provides long service life due
10 1S supenor resistance !0 oxGation and exnibits QOOd antwear Charactenstics
Mobiltemp SHC 32 s recommended for the iubncation of plain and “olling elerment
Deanngs, sphnes, sCrews and some enciosed geanng with temperature ranges from
~85°F to 3S0°F (-54°C 1o 177°C)

Mobiltemp 0, 1 ana 2 nonsoap Nigh temperature greases. with QOOC JISPensing
propemes, are designed for Naustnal apphcatons where the service range of conven-
lonal greases may De exgeced. or Cycling from normal 10 extremely igh tempera-
tures may occur These greases cortain effective axidation and rust inhibitors. have
excelient resistance 10 water washing and are recommended for the lubncation of
Deanngs operating continuously at termperatures in the 300°F (149°C) range

Mobiltemp 78 nonscap grease s used where igh temperatures and heavy loads are
encountered in sieeve and antitnchon beanngs it contans MoS2 (Molybdenum disul-
hide) which imparts “staying power  in those situations where the grease tsel! has
Deen depleted n use and where only the MoS2 remains 10 prevent wear until more
grease 's apphed This grease nas shown outstaraing ability 10 lubncate such compo-
nents as conveyor beanngs on Nigh temperature Coramic and paint baking ovens,
rolary steam joints ON paper Machine dryers and calenders. and antiinction beanngs
ON Preconaiioning arums of Daper COrUQAtors. its ability 10 resist thinning at tempera-
tures up 10 S00°F (260°C) makes ¢ especially suted for hugh temperature applications.

wvmvlwvlmmvzwvmuaﬂ
he Neec [Of MUINPUIDOSE EXITEMe DrEsSUre DIOGUCTS 10 LONCETe DOth antiMcHion and
plain Deanngs. under wet and dry CONGIIONS. N the lemperature range of - 20°F 1o
250°F (-29°C 10 121°C) Thesr SMOOIN texture and EXCelent IOw IeMperature PUMENg
Charactensiics maxe (hese Drooucts i0eal 1or Central ispensing systerms. Thew supe-
NOf eSiSIance 10 OXIGANON § COMDINGT with the ADARY 10 DrOteCt SgAINSt Cormosion of
CODOe alloys and tha rusting of steel even in the presence O alkaline water

Wl’mw,m‘mwmvwmw
00ed 'or Me WONCANoN Of Qear Cases fOUNG ON UNCENYFOUNG COA MINNG SQUIOMeNt.

Mobilux EP 111 EP ithwm grease is a black, lacky Qrease Made from an extremely
Nedvy Dase ci and contans an ol solbie Moyboenum disufice a0Ative DACKagY
Mobilux EP 111 ressts centniugal separaton of od from he soap at extremely hgh
[OIAlNgG SDeeas. Maxing tMis 9rease DAICUIANy wed suiled for the DNCANoN of heavily
'caded and Misaigned gear coupliings

Mubllux EP Arcth.® ( veaded semiug. thwum 12 hyoroxysiearate EP grease s
COSIGNET fOr Iow-18MmOeralLre ADPICINONS. OwN 10 ~ SO'F ambeent 1! Derorms well (!
CONtraiized grease systems on shovers and other MINING SQUIDMeNt operating unng
COId winter months at Mining locations
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TROPUNE COOONICATIONS

BATL: _ 9-17-84 ' TDE®:  15:00 AN, PN

FARTY CALLDING: M _ L2&L
(N =e (Compazy)

TARTY ANSWIRING: __Jim Yuamel)  (73°-670C) Chevron Lube-0il/Grease Division
W&z ) (Ce=pazy)

SUBJEZCT: _Chevron SRI-2 Cuaractgristics ros:

and Equi slency to MotilTemp SHC-32

STAMURY . (DICLUDING DICISIONS AND C2 COMMINTS)
1 asked Jim Hummell if he couid give me some characteristi. of their SRI-2 grease

for couprrison to MobilTemp SHC-J32.
He ave me the following information:

Characreristic Value

NLGI Ccade 2
Penetration at . 7°F 195-265 Wked
Viscosity SUS @100°F 310
Viscosity SUS @210°F 8§45

Drop ®oint AS™"F 470

He iaid that this grear. is designei ‘or motor bearing with excessive
heat louads, however, he could not say whether MobilTemp SHC-3! would be
suitable substitute without a study on teh specific application.

1 +41l1l use the dat: tec compare the two greases using a spec”.
> ;
) et st o

SRS AR R RERTE AR R AEEERRS . R E .. M B L R R R b R

ACIION AZQUIRED:

SISTRALTION:




" DOCUMENTATION OF
TELEPHONE COMMUNICATIONS

DATE:___ 9-17-84 TLE: 3:30 AM., P.M,
Typed 9-18« i
PARTY CALLING: Scott Stocklager (733-5010) Reliance Electric
(Name ) (Company)
PARTY ANSWERING: Dale Gallodoro LPSL
(Name (Company)
SUBJEC.: Use of Mobil Mobiltemp SHC-32 FILE: W3E84-0616

Grease in Reliance Motors (lE) in

Place of Chevron SRl=-Z

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 SHC-32 for Chevron SRI-2 in their
Class lE Motors. J

I discussed with him my findings ot the charact ristics of the two Greases and told

him that LP&L's evaluations showed that Mobiltemp SHC-32 was the better Crease
of the two. -

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 & suitable substitute for Chevron-SRI-2, that no problems should occur.

ACTION REQUIRED:

DICTRIBUTION:
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KEYPUNCH USE ONLY i uNITY '

Ll Louisiana WATERFORD NUCLEAR STATION
[ [ CONDITION IDENTIFICATION WORK AUTHORIZATION

 UNID 2 ] - couro{ozuv ocscmrnou 3 QA TYPE 4

crez |

Pl rlq u}‘()ll l l l l ] auauiry mer 3 ves ~O
) WA §  REQUEST DATE & L FAILURE STARTED 7 gj _TECH. SPEC. DATES | TOUSRY" ¢ "‘"3(;"'0"7 10| PRIORITY 1112 |
ets 191 0 |1]9]8
INITIAL PROBLEM OR nuune ocscnvnon 12
Umips HCA EmTRINAWLBI, ARAFmR 311A2DS, HRA Em1e 311B2BS, HRAEM 311 B2 DY

P MmO MO@RS] | | Ll L Ll L L] swevee pves oo
asulieloogalnde ol Blow 11 LT LT LTl i) a1 s
(INCLUDE LOCATION)
Ro%“,3+ PE 40 evaluale +Hhe e of mMaob, | S HC -1 G Reqse

'~
lew of Chevroon SRT-2, Pleayg =cvaluale Gn postible now-cowlornasce
- it e rr— k=~ - LR
WORK 14 G -ocn — W, ORIGINATOR 18 EXT DEPT. |SSICR§ 17 DATE |
CENTER X t’E[ ,m v IMOOKE 31172 I")[Iﬁ/; B~ |
s

ﬁ
18 EVALUATION DISPOSITION INVALIDATION CO-IENYS

VDO~V DONIPZT~O=-DC

T

/ d -~ /7 0 T
' e
(] REWCRK () REPLACE s rd SEE ADDENDUM PAGE

UATE

INVALID |} NONCONFORMANCE | '/
[) TROUBLE SHOOT X TECH. EVAL DT GEmaa- sscchs SIGNATURE
MAINT. ITEM () OTHER

| e n——— — e
) 19 Wm concunngncg y(g 0 [ cause & CORRECTIVE ACTION/TECH EVALUATION RESULTS

PE SIGNATURE DATE

_SEE ADDENDUM PAGE 3

TASK DESC”YM!. } DATE DUE 1 2; M/SR, PR, PO. NO. 20

HLuuuum” TN NN kLN Ne

CONYROLS REQUIRED 24 - PROCEDURES 28 WORK INSTRUCTIONS 24
ux-n-n seace nm-v

RETEST 'PROCEDURES 27

TECHNICAL MANUALS 288

PREPARED BY 31

mMEO»XO0>»" xzoi
—

» 1.8 SEE ADDENDUM PAGE ()
DATE louumr GROUP 33
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SARS ABBEROEN Tast TITIE: PLANT ENGINEERING INPUT
Reference Documents Used: <o ¢ - PCorR 630 Ol au> vL W Too 21 AU
~See Addendum Page

Persons Contacted: 1R, Niaveon L ENS o Srodkeacar | Roo.adoo SLmt‘uw\ﬁ\\\\.rg{g Jiten
Sce Addendum Page

Logic Used: T VvALYATE THE CQUIWALGNISY of Moy SHC B2 LACALE  AND CHCVARON
SR1 -2 (»Renst  wiTH RECARD To (JRRICATISG CHARACTQRRLIS T C o ANO ey M JATE
ST ' T e Mol [ S S, Ko T i b d APl LigA T ON
<€c SPEER R4-OZ1 ann Per 70023 ArvAcueo. See Addendum Page

Determinations/Conclusions: "Twme MOBIL SWUC 32 GREUASE 1S ESQUivaLanlT To CHEVRoy
SRI-2Z GAGASG NHD 3 SUiTARwa FoerR JUSG In) TerS MPPLIcAT o

SEe SCECR. gu- ozt av> PER TooZ3 ATTACHeD

See Addendum Page

Additional Retests Required: Nona See Addendum Page

Any Unreviewed Safety Questions? | | YES [q N0 IF YES, PE-2-005 Att. 6.3 Step 5B.

Aay Potentially Reportable Defect or Noncomplicmace? | | YES [X| NO IF YES, SEE PE-2-005 Att. 6.3 Step SA.

’7 Io =8 N -
Plant Engineer: o vher— 3238 Technical Reviever: :§ . {% LZL l! 1!2/5 (
te L.

} 2 Systems Engineering Department Head:
| e | S TS

-2-005 Revision 2 Attachment 6.5 (1 of 1)
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"~ Mobil Tech
Topics

ISSUED BY THE
COMMERCIAL MARKETING DEPARTMENT
OF MOBIL OIL CORPORATION

File: 10-21 LUBRICANTS IN NUCLEAR PLANTS

The agvent of nuclear energy has agded a new dimension to the requirements of lubricants and other petroleum products
in ingustrial applications. Equipment in the nuclear industry — research and power reactors: fuel processing machinery.
conveyors. manipulators, cranes. etc .. in irragiation facilities. viewing wingows and shieid doors in hot cells: and heat

exchange units — all require oils, greases. and organic fiuids 10 perform conventional and special functions in radation
atmospheres

Nowhere are the operating conditions of radiation. temperature. and atmosphere more gemanging than in the power
reactor field At the outse! Of the nuciear power INGuUStry, eQuipment was designed to operate without conventional
petroleum lubricants because little was known of the behavior 0! petroleum progucts unger irragiation and the exact
severity of the application was overestimated This placed a gesign anc economic burgen on nuclear power generation. As
experience was gained n operation of these plants. the original position was reconsigered First, specific operating
parameters (Table |) of raciation tiux 1emperature. etc.. were obtained which realistically established the requirements
ang, secongdly. research in the ragiation resistance of petroleum matenals showed that conventional lubricants could
withstang doses up 1o 107-10* rads This has led to an increase of the use of petroleum (ubricants in new generation plants

Ettects of Radiation

The acaitional environmental 1actor of radiahion in nuciear applications attects lubncants in much the same manner as
heat Both are modges of energy. anc.iubricants, like ali Organic materials. ungergQo major structural changes when certain
threshoids Of absorbed energy are reached We know that petroleum Droducts undergo therma! cracking and polymerization

at cenain temperatures a~~ likewise. that Cleavage and crossiinking of molecules occurs at certain ragiation dosage
thresholos

Two measurement methods are utilized 10 express the raciation energy One measures the quantity of energy 10 which the
material is exposed and 1s called the roentgen: the other 1s the amount of energy which the material absords and s calied

the rac For gamma ragiation the exposure unit, the roentgen is delined as the quantity of electromagnenc radiaticn
which imparts 83 B ergs of energy 10 one gram of air

The raciation oosage of 2 material 1s gefined as an absorption of 100 ergs of energy 'rom any type of radiation by one gram
of matenal Actually. absorbed energy will vary with the type of ragiation and 'ne ettect will gepend on the material
exposed However for gamma radiation. one rad absorbed 1s approximately equivalent to 1.2 roentgens of ragiation

dosage The rad s usetul for comparing the equivalent energy of mixed radiation tluxes but does not Jistinguish between
types

From a raciation gamage standpoint. one rad of neutron fiux causes ten times more biological camage 10 living tissues

than an equivalent absorbed energy of gamma rays For petroleum products, however. the gosage, as measured by such
effects as viscosity increase Is practically equivalent for the two types

The goneral levels of radiation gamage are as follows

Dosage (Roentgens) Eftect

200 10 800 Lethal to humans

< than $ million Neghgible 10 petroleum pProoucts
§ milhon 1o 10 bilhon Damaging 10 petroleum progucts
>1C bilhon

Survived by only most resistant organic structures

N R N T g




Based on expernmental work to gate. the damage 10 petroleum products may be summarized as shown below. It must be
appreciated however, that the intensity of these etfects or. in fact. the incigence of one or more of these wil! gepend on the
amount of absorbed energy. the exact composition of the specific petroleum material, ang environmental congitions such
as temperature. pressure. and gaseous composition of the atmosphere The etfects are as follows

Liquid products (fuels and oils) darken and acquire an acrid, oxidized o0gor

Hydrogen content gecreases and density increases

Gases evolve such as hydrogen and light hygrocarbons.

Pnysical properties change. higher and lower molecular weight materials are formed. and olefin content increases.
VisCosity and viscosity ingex increases.

Polymerization to solid state may occur.

OO s WM -

Properties of Irradiated Materials

The physical and chemical properties of hyarocarbon fluids which make them important as lubncants change during
irradiahion to varyirg gegrees based on their chemical composition and the presence of additives. investigations have
shown that both ¢ arbon-hydrogen and carbon-carbcn bonds can be broken by radiolysis and that the former change is
more readily achieved due 10 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 combinaticns of saturated and unsaturated aliphatics and aromatic compounds. the
reactions of these principal hydrocarbon classes have been studied under the influence of 1onizing radiation. These
studies (Table |1)indicate that as would be suspected, unsaturated hydrocarbons are most reactive and aromatics are least
attectec Saturated compounas fall somewhere between the two extremes The results are expressed as G values. that 1s.
the number of molecuies reacting or proguced for each 100 ev of ionizing radiation.

METHODS OF EVALUATION. Peiroleum lubricants and synthetic organic fluids have been evaluated for radiation
resistance. and the mechanism of radiolysis studied using various radiaticn sources These include encapsulated cobalt-

60 isotopes. spent fuel elements. swimming pPoo! reactors, material testing reactors. Van oe Gratf accelerators, and
electron linear accelerators

The evioence of radiation stability, or conversely, the amount of radialion camage. s measured using conventional
physical anc chemical analyses and comparing the results with the unirragiated matenal |n agdition. standarg periormance
tests cre performed DOth on the previously irradiated material and as a Oynamic procegure guring irragdiation

PERFORMANCE TESTING Wriie the chemical and physica! tests indicate the resistance to change of the oil or grease
under irragiation. for an evaluation of the actual iubncating ability of the material. it 1§ necessary 10 conduct performance
tests unger conditions simulating the intended use. To cate. a large majority of the radiation stability evaluations have been
conoucted on samples statically Irradiated and subjected 10 performance testing atter irragiation This 1s especially true of
fluig lubricants Greases have been tested by static irradiation tolloweg by dynamic performance tests anc by dynamic
testing curing irradiation Appreciable ditterences have been tound in performance between the static and dynamic
irragiation of greases It has been found that two greases successtully lubricated irradiated antitniction bearings at
elevated temperatures at coudble the radiation 0ose necessary to damage them severely under static conditions at room

temperature Liftie has been done to evaluate 0ils unger dynamic irradiation conditions. but it 1s reasonable 10 expect
similar anomalies

Petroleum Oil Irradiation

Extensive studies have been made on the radiation stability of crude stocks and refined lubricating oils with and without
aoditive packages Crudes with high sulfur content and other components. € g . metallic poryphyrin compiexes. which act
as protection against radiolysis. showed befter radiation stability than the refined products using the same crudes
Adaitiona! studies were mace on a range of petroleum Oils representative of typical paratfinic. naphthemic, and aromatic
materials varying in sulfur content These cata show that as the aromatic content increases. the viscosity INCrease is less in
almos! a inear relationship The ettect of sultur content & similar but more marked Further it was noted that ragiation
damage appears areatest 1or 0ils having the highes! initial viscosity

Insummary high Quality conventional lubncating Oils are suitable for coses up 1o 10* rags Further ragiation resistance can
be tormulated into a QOOS Quality petroleum o1l by use of antirads such as racica! sCavengers Or aromatic structures | 'ﬁﬂ 1)
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FIG 2 — EFFECTIVE RANGES OF RADIATION RESISTANT GREASES




Grease Irradiation

The gamage caused by high energy rad:ation on greases i$ a dual effect Initially. the radiation attacks the thickening
structure causing separation and fluidity. Foliowing this continued irradiation causes polymerization of the base oil to the
original thickened condition and finally solidification. The precise pattern of change 1s dependent on the tyne of thickener,
the gel structure. and the radiation stahility of the thickener and base oil

Various nonsoap thickeners are available which form g¢ ~J radiation resistant greases with both mineral oil and synthetic
fluid bases (Fig 2) These thickeners may be grouiced as follows:

1. Moditied clays and silicas — Typical of the modified clays are Bentone 34 and Baragel, which are formed by a cation
exchange reaction between a montmorilionite clay and a quatenary ammonium salt,

2. Dye pigments — Organic toners or dye pigments are utilized as grease thickeners: for example, indathrene.

3 Organic thickeners — Typical of this type are the substituted aryl ureas characterized by the diamide-carbonyl

linkage
TABLE |
Nuclear Reactor Systems
Estimated Dose 1o Components ~ Rads/Yr '/

Pressurized Boiling Organic Liquid Metal Gas

Water Water Moderated Cooled Cooled
Component Reactor Reactor Raactor Reactor Reactor
Control Rod Mechanisms 10%10* 10* max 10%10° 010t 10%10*
Fuel Manaling Devices 10%10’ - - 0-10* 10%10*
Primarv Coolant Pumps 10%10' 10%10’ 0-10¢ Negligible 10° max
Auxiliary Pumps 1043 x 10* 1043 x 10° 1M o-10* 10* max
Auxiliary Motors, etc 10%3 x 10’ 10%107 - - 10* max
Turbogenerator and Negligible 400-800 Negligible Negligible Negligible

auxiliaries to 10 to 25 10 25 to§x10°

(1) The rac. @ unit of 0ose 15 the absorption of 100 ergs of radiation energy per gram of material

TABLE Il
Summary of Radiation Changes in Organic Compounds
G Values

Saturated Unsaturated Aromatic

Hydrocarbons Hydrocarbons Hydrocarbons
Polymerization None 10-10.000 None
Cross Linking 1 616 2
H, Evolution 26 1 004-0 4
CH, Evolution 0.06-1 0104 0.001-08
Destruction of irragiated Material 4-& 6-2000 1

G = Molecules Droouced. oestroyed. or reacted per 100 electron voits ~ energy absorbed




