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MEMORANDUM
TO: Nuclear Utility Group on Bquipment Qualification

FROM: Philip M, Hol:maW

SUBJECT: lssuance of the NUGEY Report on Limitorcue EQ
Clarifications

Attached please find a NUGEQ report titled, "Clarification
of Information Related to the Environmental Quul\!xca:xon ol
[ifitorgue Motorized Valve Opspators,” which documents the
reeting ard discuss.ons held on ehall ot .he Group during March
and April with Limitorque. The clarifications presented in
this report address actual test .configurations and other analysis
and experience which Limitorque ures to sJpport environmental
qualification of its actuators. Limitorque and the Group members
agreed that case-hy-case consideractions, other qualification test
data, and utility specific analysis are used in combination with
the referenced Limitorque reports to support actuator
environmental qualification, Theiefore, clarifications contained
in this docurment do not fully reflect the final qualification
evaluations which apply to installed Limitorque actuators,

. I1f additional information is required, p.eass contact
Limitoique or the NUGEQ subcommittee involved in the Limitorque
discussions,

PMH/ak

Attachment: Clarification of informat ion Related to L
Environmental Qualification of Limitorque Motorized
Valve Operators

1/The NUGEQ subcommittee involved in the Limitorqus discussions
included: aul Conner - VEPCO; Pedro Salas - CPiL:; John
Nicosia = NEU; Phil Holzman - EPM; and Bob Phillips -~
wWestingliouse for CPLL.,
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‘ Introduction - 0064643

Limitorque motorized valvy actuators are u;;"oxtensivoly
throughout the nuclear indusiry in‘ apbilcct ons reocuiring
environmental qualification to 10 CFR 50.49. Clarification of
tﬁo Limitorque's test experience was sought by the Nuclear
Utility Group on Equipment Qualification (NUGEQ) in light of
recent industry attention to the :nvironmental qualification of
Limitorque actuator control wiring, the various actuator
configurations.which can exist, and the spectrum of generic
environmental qualification tests performed by Limitorque,

The attached infc:imation was developed by the NUGEQ, based
on discuss{ons with Limitorque together with information
contained in a series of Limité}que reports. The topics which
have been add -essed were suggestod by NUGEQ members as items for
discussion, [heir inclusion in this report does not imply that
they are issues which are of major importance for the
environmental qualification of Limitorque actuators. The
objective was rather to provide a set of consistent

clarifications for each of these topics.
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0064650

‘: 3. Motor Size/Manufacturer: A
inall-tests, yi}h the exception of those inV01Vih? Cla;s.P/
Ag”.lmotqgs.t' the Limitorque tested motor ‘j’! the same
manufacturer/decign which is supplied with the unifs certified to
the applicable test report,
For the Clas3 B units tested in B0003 and F-C3271, the pur-
pose of the test was to demonstrate the inherent capability which

exists in generic commerical grade U/. standard Class B systems to

function during the tested ccnditions. During the B0O003 test
three motors of different manufacturers were tested, m

IR A Rt iy S ROt e e IIRHOURVE TR L i orguerug
yﬂnﬂlrttygmnmwdopéd' ‘by*® ot ReT: rEETEhe
1&5}LGOkJShorehiﬁniﬁgxgiifﬁif alityﬁibxag3xmxlar1t tﬁii?::ﬁﬁf?’l

(: Limitorgue noted that Peerless Class B AC motors have not been

supplied since approximately 1_973.1

note that a Peerless Cless B AC ‘motor with Dings brake was
tested in WCAP 7410-L.," Appendix D (F-C 2485-01)

| 1/Although not . formally incorporated . into this summary, pleasew









LIMIiTORQUE Page 6

(2) motor principal axis vertical - two (2) T-drains on
lowest motor-end bell. (Four plugged ports are
typically provided in each end bell vhi:?‘kan hbe used
to locate the T-drains).

For actuator motors tested with one motor T-drain, it should

be placed at the lowest available end bell port. Multiple ports

: are not typically provided in these motors. Plugs should be

installed i~ unused end-bell ports.

S

Limitorque notes that all teste” actuators were essentially
eguivalent with electrical component differen-es limited to
~y * - 1 1 A & . s ) % b
(’ motors, terminal blccks, torque and limit switch materials.
Terminal blocks are generically addressed B0.1S, ' EE ‘

:E:EEngﬁxnmenqd, fid“’acruataff’ Frth&yor uerTand . xmffw;;ffﬁh !

S b y SO S Pre g.:--- = ,....uh—-

tm'eﬂ?&'ﬁ' r'e§e§u' VaTente gl 2_.,,._.:{&3.‘3-‘ S szs'Ble wheén .

‘ Mhno.r&s.h&u RS i ki @

agimotor. s;qualifxcatgon‘to moreArecent



temperature and humidity increases due to steam line breaks
(e.g., mild environmeits or radiation only harsh environments)
the pressure equalization and drainage provided by the T-drains
would not be necessary. In these cases, the NUGEQ believes the

bsence of T-drains is justified. The omission of T-drains in
other situations will ot ‘necessarily prevent proper actuator
cperation or violate environmental qualification. Examples of
situations which, based on wutility-specific analysis, may be
considered acceptable include:

3/The NU EQ notes that in locations which do not experience

1) Operability only required for a short duration
immediately post-accident, or

2) Motor orientations which would preclude moisture
collection in the motor (e.g., drainage into the limit-
switch compartment would occur), or

3) The required nvironmental parameters are bounded by
cther reports (e.g., 600198, BO0003 or F-C3271) which
did not utilize T-drains, Since the RH and LR class
insulating systems which were tested with T-drains are
considered superior to the Rad H and 8 Class sys ems,
this GX[AapCla'luu of the 600198, 0003 and F-C3271
reports can be mad
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LIMITORQVE

‘; 6. Moror Brakxes:

Reliance motors with brakes were tested 1in 600138 (Dings
brake) and F-C3271 (Reliance Dbrake). In both te , the units
successfull, functioned during the test conditions and are

considered by Limitorque as qualified to these reports, ‘!!’EE!‘

Due to design improvements, Limitorque recommends

replacing/modifying SMB actuators requiring motor brakes with the
SB design. Although the actuator modifications may be performed
in the field, Limitorque recormends factory modi‘ication,
Limitorque's facztory wili support refueling outage schedules. It

was noted that replacement SB units are slightly heavier than the
>
'd equivalent SM2 unit, '

i s g AT R Y R T TR I I e 4 1w e gt e &
SR s EALOT L hat..whilew it..isi.possible, to modify the
~9°‘9$§9"§P rgg¢g§‘cépe‘ubrakesﬂTinggefaﬂxxnixiLixgquxres“care{qﬁ

. Rt JE

ereadjusiments introduces other ; potentialy robléms.iiand is not 4

——
recommended, Simple de-termination of the brake leads does not

render the brakes inoperative and in fact will make the brake

s D o AR E R it e 3 AT e
drag. notg;supply,_replacemenffEQi i
certified
T N e - RN

Motor Brake Data

(1) 60019%98; Reliance with Dings brake (operated 1n
chamber)

{2) F-~C3271: Reliance with Reliance brake

(3) &!! tuenerg: no brakes



o

2 Motor Leads} Connections and Terminations:

All motors are supplied with leads identical to those used
in the referenced test motor, To avoid motor lp8d abrasion
Reliance RH motor leads are covered with a heat shrinkable
polyolofin which was included in the tested configuration,

All tested motors had their powver leads terminated witn
crimp-type lugs to the power terminal blocks located within the
limit swvitch compariment. Since dual votage motors were tested
at the higher voltage rating (460v), splicing of certain leads
was necessary. -Limitorque fabricated the motor test splices in
accordance with its factory standards which utilize insulated
blind barrel crimp spliceé in the same produc. families as the
crimp-type lugs., (See Section 18, Terminal Blocks, and Section

>
19, Wiring Connections, for further clarification).

Unless otherwise reguested in the applicable purchase
documents, Limitorque provides motor leads terminated per the
referenced test report. Limitorque indicated that motor

terminations wutilizing nuclear grade splices, qualified by

others, are also considered an acceptable termination method.
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8. Motorllnternal Overloads (Thermogards):

Limitorque indicated that to the best of their knowledge
integral motor overloads have not been supplied off any nuclear

grade motors certified to the various Limitorque test reports,



v AN ey x - - | e =
N Ry e R (R oL T TR T e A T RRNACO AT E AL La o

e, f regquested

B apendifl
*setsmicrtest inggconductedrBY . Limitdrg
R L AR AL AN A LT

\ \ P
\ 1 N

Drs.
pul

A a2 h Ay a g 't AaAd
ents, they nave Deel provicec

\
\ PATY ~ 3 \
4 v aE Q4 - 4l

'3 <
N
TR 3 g Y-
L s b . - i ——— i S SRR t'"”;""’""""".‘",' . S g X
geunits*BULTSHOUId NoT . be Tonsideéred as qua’flf\;ej by, imitorque’,
ot e kit SR vl Py o ke i § el o B NS RS

ANV
L




LIMITORQUE

10, Lubrican:s:

Lubricants that can be used in the Limitorque actuatcors are
identified in the appropriate instruction manual :;j‘tubrication
Date Form LC8. The actual greases utilized during Limitorque
testing are tabulated below, Other lubricants with the
appropriate properties may be substituted for those tested or
certified by Limitorque; however, testing, analysis and
qualification of these substitute lubricants should be
established by the user,

THAIN. Ge

contaxnment appl:cations vxth Exxon Nebula-EPo qreasek_althougw

e NN 4 e e s RGY R T

sarboxes™ ver jL,jnqd, e supplxed for in-g

swy p——eet

- &

B T L

.. Nebula: EP1' can™ be ™" mixed " vxth‘hpcdﬁuﬂeddnxna-place-of ‘the EPO.
wliebulac EPL cB

PPRRFRPERESEERE TS S s i
Limitorque does not recommend mixing the Nebula EPO and EPl with

any other type lubricant. This ~ lubricant is light tan in color
and appears to haeve & smooth texture,
T For SMB-000, SMB- 00 .2 and . SMB-5 " actuators certxfxed to the!
W '

a—-»* i i v b il R A
out of contaxﬁment"tests;:g;h,‘

o~

ear .. DOX . Caleaal be ,

u;h}ubrxcated with-Sun 0il Company 50 EP_ (XC- 421 39). 1nstead of the"l

T s ~**-~—-~f;;c::“,
xxon Nebulas iden 3
‘£<na Jgiwil{l?d gpgyg,i aL;mitorquewpyxgxnallywsuppl1ed ¢

the Sun Oil for the out-of- contaxnment certified SMB-00 and SMB-~
ML R AN AL A G gt YT e B e 2R T

2000 _units® with serial numbers  below. 295810. . The..Sun 0i?

DL IRAGEAEL Al LD S s R -
uaclubrxcant continues to be used for. _out- of contaxnment certif
R e o RIS S Bt i e M‘_‘—&‘ led
+SMB-5 units. - This lubricant shall ..hot. be mixed with.the-Exxon

"“'“"“cw-.. s

~ Nebulas and it 1s recommended tha* utxlxtxes use Exxon Nebula EPd

- -

fer.ell epplications with the. exception of SM3-9., Limitorgue has
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LIMI TORQUE 0054667

15, Limit Switch Compartment Orientation:

As previous'y discussed, the orientation of all tés:e§
actuators was with the Limit Switch Compartment (LSC) vertical at
the top of the actuatur, In this configuration, excess
condensation drained from the 1limit switch compartment into the
motor housing via the actuator's internal motor lead wireway.
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19, Wiring Connections

Limitorgue stated that

—— = - T
it .

0064675

only three types of terminal lugs

have been wused in the fabrication of Limitorque actuators
(including the tested units)., These are:

Thomas and Betts: RB873

Burndy: YAE-14NS3

Heollingsworth: XSS-20826

Crimp-type lugs were used to
all Limitorque testing.

was not formally documented.

terminate motor leads during

The exact type of lugs used in each test

Limitorque, howvever, has included

- g 3“7
i ".-."" %‘ :

éage 29

the 3 terminal-lug types in its B0ll19 testing. Although not

stated in the report, .ach lug was attached to a short length of

stranded wire. At the conclusion. of the test, the terminal lugs

were evaliuvated and the following gbservations made:
(1) The resistance across the crimp joint was measured with
an ochm-meter as "0" ohms,
(2) The irtegrity of the wire joint crimping was retained.

(3) Surface cracks were noted on the terminal lug insula-

tion; however, all insulation remained intact.

On the basis of these observations, Limitorque concludes

that the terminal lugs wutilized by Limitorgue are qualified to

all test report service conditions based on the performance

demonstrated during the BOl13 testing,









INTTORQUE" © 7 T o eR e 0064678 Page 32

Limit&rQue- stated that it was not the purpose of the
Limitorque test reports to quelify contrel wiring, and that the
vires must be qualified separately based on other test repurts or
analys's,

For procursrent of & new actuator Limitorque indicated, if
requested, it would Jdentify the specific wiring used and the

test report which Limitorqus believes is applicable.




LIMITORQUE 0064678 Page 12

Limitorgue. stated that it was not the purpcse of the
Limitorque test reports 1o qualify control wiring, and thar e
vires must be qualified separately based on other test reports or
analysis,

For procurement of & new actuator wimitorque indicatec, if
requested, it would identify the specific wviring used and the

test ieport which Limitorque believes is applicable.
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0064679

TASLE 1 -
| L= H 1 I |
| TYPE | PRE 1970 : 1970 ~1978 : 1978 - PRESENT :
| | ,
| T 1 | |
|Standard N TEW | TEW | TEW I
:aa:uotors : : : :
| In-Containment | TEW i Raychem or | Rockbestos |
|Actuators | : Rockbestos : :
| |
|Qutside | TEW | TEW | Rockbestos !
|Containment | | | |
| Actuators | | | |
| | | | |
Notes:

(1)

(2)
(3)

(4)

TEW denotes CSA wire designation TEW which is 108°C pvC
insulated wiring. Recent plant inspections and
Limitorque research have indicated that types TW and
TFF, which are PVC insulated 60°F wiring, have also

been wused. Equivalent wire and insulation design
permit substitution of these various PVC insulated
types. -

Raychem denotes Flamtrol wiring,

Rockbestos denotes Firewall 11! chemically or radiation
¢r iss-linked wiring.

Prior to 1973-1974, Limitorque records will likely not
identify the type of viring which was used. Limitorque
believes that it is highly likely that PVC wiring was
used for all actuyators except sntocy-ro?ated
in-containment units. It was Limitorque's policy after
1970 t? use R:ych;m ivire f?r units clearly 1dentified
as !i cti-ro ate n-containment units, Limitorque
rc;?y 'd. ter 19/4 will document the type of vir?nq
utilized.

PRy v S G e e At e A e o
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LIMITORQUE 2T 005466“‘ Page 38

Limitérque indicated that this screening test, combined with
the non-organic materials of construction, sSuggests that thf
heaters would likely tolerate EQ-type test conditions although no
certification of this capability could be provided., Limitorque
stated that the heaters need ot be energized after actuators are
installed since the units are fuliy-qualified vithout the use of
heaters.

Limitorque has provided heaters in actuators if they were
specified in the purchase documents, EQ certification-o( these
actuateors does . not include heaters 8O supplied, although the
heaters need not be physically removed when the actuators are

placed in service.
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24. Remote Position Indicators Slidevire Potentiometers:

No Remote Position Indicaiors (RPIs) were included ih any
Limitorque EQ testing although RPIs were tested as part of cer-
tain seismic tests, Limitorque would have provided RPIs in
actuators, if they were specified in the purchase documents., The
EQ certification, however, did not include the RPIs so supplied.
i Limitorque believes that RPIs do not affect actuator
environmental qualification due to thr lowv voltages used in the
indicator circuit (10 volts) nor the RP! short circuit condition
(~0 ohms) which is used to indicate one extreme of wvalve

position,
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25, Miscellaresus Control Comporents:

No other control components, i.e, integral starters, indica-
ting lights, push buttons, etc., were included in the Limitorque
EQ tests. Limitorque is also unavare of any "EQ-qualified”

Limitorque actuators supplied with such components.

e e e e S e i s o o P — R ST -
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LIMITORQUE

26, Scibmergence:

Limit rqué stated that the actuators have not been tested
for operation in a submerged condition, 'n test 600376A, the
actuator was accidently submerged when grease plugged the test
chamber drain, During that test, the limit switch compartment
filled with sufficient water to submerge the switch rotors. At
that time, the control  «circuits failed. Control circuit
operation resumed after the chamber was drained and water removed
from the 1limit switch compartment by air purging through a

transducer tubing connection,






LIMITORQUE

Page 43

0064689

28, Reczomrended Periodic Maintenance and Replacement:

All a:tua;ors vere designed and tested io provide, without
component replacement, a 40-year qualified life, Limitorque has
identified in its maintenance manuals,‘rorm LC8 and LC9, guidance
on suggested maintenance practices and intervals, Limitorque
stressed that these recommendations can and should be varied
based on actual field experience and  historical data.
Appropriately varying suggested maintenance does not render the
actuator units unqualified,

Limitorque further stated that all motors were designed to
obviate the need for any maintenance,. The Dbearings are
sealed-continuous~-duty units which do not require replacement.
DC motors are designed for 500 hpurs of maintenance-free service
which should envelope 40 year applications.

Limitorque stated that all motors are manufactured for
Limitorque, to Limitorque '.standards. by wvarious vendors.
Repairs. or rewinds, on these "Limitorque" motors should only be
performed through Limitorque, by the applicable motor manufac-
turer. Limitorque will only assure qualification for motors
repaired in this fashion. Although repairs or rewinding of
motors conducted by others when properly controlled and conducted
may provide an azceptable level of quality, Limitorque will not

certify those motors to its test reports.11

11/For exanmp.e, since the outside contairment Class B tests (see
Section 3) were performed to demonstrate generic capability,
it may be possible for wutilities to perform an analysis which
corkined with these reports, would demonstrate the capability
! mwetyr rewinds performed by others.,




T LIMITORIN . " Page 44

29, 2ging Analysis: ’ 0084690
‘; ‘The following activation energy information was provided:
(1) Motors:

« Reliance Class B -  0.93v
(generic to all
Class B motors)

- Reliance Class RH - 1.02eV

- Reliance Class LR - 1.53ev

: (2) Switches:

- Durez Phenoli: “ 1.02eV

- Fibrite - 1.78eV

- Melamine - unknown?!?

(3) Terminal Blocks:

- Marathon 300 - l1.63eV

12/The thermal aging analysis contained in B00SB, Section 3,2.2,
Switch Materials, also applies to Melamine except that the
temperature index of Melaming is 130°F, with its 50% property
point reached in 7.68 X 10 hours. Forty years, therefore,
represents less than 5% of its available life.




PR ——

R e e i e

i e e e

9

Ay T e RV E

-

R T B 2
A 'y L R

Seatnme L A8Y
Thati s K 20

"t

~

A AINS

——

@ S1ilANCE RAD m
CHAMETLATE "m0 )
(-t TED T
e PO T Tvisg
Ve TAGE | AC

o BRIy AATE RAD
fuas VL ATE w )
Wi, BNARE
NI NATED IN
CrRSIAL & ) DA
Lk TALE | AD

|
|
|
|

HONE

|

A ——— - "

o RBELTAN T e
P8y PEe A
v TR Al

— pm— - -

i w R TANLE Bm
THasts BTN, SImGLE
M TRGE . AL

o PEFRLENS M
(AMFPLATE “wr ),

*
~ .

A PP E NH | ox a
L I ™1 T O KQueE TES Y CONF I Lu®atjion O AT A Sumweany
B T B e T i S T - Tl
001198 N LA | w0 & BOUOS Herng b
- PRSI i
1§
MR- 16 MR- f D, o osan n-an w8 -0-2% AN - v,
i
- = - 1 2= -
- L VERTIt ALY L' - VIRTIOALLY | e L' - wENTRIAI LY o LS VERTICALLY » L2 iy
(o) frane s i fusr) . [T 8] * feEy
o MOTOR - MORTON o WO BTN T e wtoR LTS B o MOTOR - el TON Wl o
4

———— - —

o Fipiataf w
fraret e ¥

EUR R S P
vt R
w il %

APPTANA . W
TR NATE S ¢

AT B

o CRMAY Y

LU AL
nm-t..

x

a7 e PV

Nt mKar( .

P 1 LIS
ALUME s AL L]t MALNE ST AL LM oW AL T
HELIANCE wiTwm NO DRAKE S N RRARE S N0 BRARES N DRASE -,

DING. BRAKE
(OPEVATED IN CHAMIL K}

thEt® 5 EADS
Comatet b Bastes
S TERIRT A Y fimes

TR fede [rTe Ay
5 oF b oans,
R TR T Lo T )

REFEV TO SECTiW
TEXT 1ALSD SEE
FTEM, 1. A 19

BECER T CFLvION 7

TEXT faiSO g
TTEWS 18 X 19 )

REFFR T “FCTHIW T
TEET (a4 S0 SER
T 8. & v

REFER TO SECTION 7
TERT (ALSE SEF
PTEWS 18, & 9.

RECER T Nt

TEAY (Ao ‘o
1965 i8. B an.

PWNE  (NSNT A LEDR (R
TESYE D

1-uq———-qbc--.-—-d---—u—-———

NONE INSTALLED OR
TESTED

N INSTALLEDR OR
TENTIE

Ay - ——— - - ] - —— - - . -

|
!
|

NOMNE INSTALLED OR
FTESTED

IUSGRSEY. IV SN ) S S

VALt AL

1695900

T

HONE TN ALLTE

reEstee




. R R TR R RRRT IERIREn—S——=

N T T
AR WA

L AL I | q
it v R "t

L ST T S PO

LR I L

N BRARE

Mty g i,
tabed ¢ § yuing,
TTYrine joee,

A LR LR 2T

B h R Ay,
boheet SthaaAakrs

LIWmi " oRagweE

~

APFPTPrLInanp

fE SN L N F o

R AT I ON o

T oa SUMMaARVY

e R Ty p—

|
|
l
|

PALF A1

i T ] H
1 F-cazmn : Bunr : LUV Il Lt R
| R
e I i
L 1] I Sms - g0, | osamnn s I N/A (USED A% A FixTuRe
| I ) I Omav)
S el LA . i
i + !
!' e 1w - WERYIIAIIY | o 1w VERITCALLY | & LSE - vINTICALLY [ e L0 - wrRTICALLY
1 ey : i) I sy ()
I oo MUGTOR - i 2o | o woToe THIRIZON . | o WOTOR - g o I o MOTOR - woRtTON.
- — ;
I O RELiamt B witi I HELIAMCE sovv ad I SULTAMGE LR, A I wsa
bR AN Y ANARE | 1 !
I Buas oo tAGE | AL ] i I
. ) " { _ R i LA ; e
B | T
L wer LI | t = 1 2
i K * L) e, i i
- i I
1 ALty T apumegrame b ALuMNuw T ALUNE Nuw
i ! . ! fLommtCrED O |
! { I ACTUA TOW ) i
i I o waGNE T i
i | Iy TORERATED In !
] i i LHAMBF & ) I
; - i - 2. |
B [ H
I WL TR F wlTee I om0 Bmawss I w0 ananes | ™NO BRanES
I B ANl DRARS 1 i i
I Lo 1 s |
i i ¥
¢ I I 1
I See itewms 310 in i See ltews _1#_19 I e ltems 3_18_19 I See ltems 3, 18 19
1 1 | i
!
oo sdeciiecd e :
T smE InNTALLED O I o nOmF i taL T o I NO%E IS TALLED O I NONE INSTRLLED On
§ I orEsten ! t it i TEsrep
1 i ! ]
i 1 ' i

T S e W e e




064033

" v rivs

|

|
|
|
|

I . i i I t
LTS L D | {diwnenidyw) | L dawnnids w) | T Lt b wrger
e B vnwn | UOE Nscavowl | GOHE s vnvw | T Nvnws O | VIS NV W W YR |
- - S . S i 1 o 2 LSS e -
! i i | 1
! 1 § i i [ T
| i f | : LR L
' i ] i ] thwre.r <
! I i H M L TV DR TY T
I I | ! I T TN
U Az | 8 3aasr | @ saa1 | v Jarr |} ) MIAL ML, el -
- — | b e T : i g s
i | i ] !
i 1 i | | el bvn
] ! f— i | sdw v v g4
! i ! ] i th k. v uw
R L T TR L JaieRidrnDer 1SV | 111061 sl 2o v ) Jtuul srnont i) | VL IMRl arwiwed o | ITRTE L S, o
- = —velie SO R 1 . 5 1 : | Lo
| i i | i
i i | | L '
, DE TS PR GI1sar | B F PR PR | i " fisis
SERRL FLN N B R T B8O A31WiNNTL jaT on | BO DSTIWISNE B oo | siis g tay O ey, Bl v .
£~ TP 1 - SERCEE D R R ¥
i i i I ’
1 tmmia st s wrag ) FLinOvONw/NOLIA Jalemamevwine: 1A | Tritenamv /N ta | LFRE L AR UL FA TS TR I TS ‘v
B . ... ! A 1 I | §
T e . — NI e e I egs
P oy i i ! I I
" | i f I I v % J
S L R R AT LV Wwaswl | UEREL SRRD B DR R R RN U3tiw ANl L re
- - . = —— i B T i S L * o v i
i 1 i |
X T | Wi wOdwie | GIF MEYivae | W v | S5 Bowde |
2007 ¥ nd e Sotes s 3 ! FTal ¥WEIN NONx3 | U wEiIN niss | FTAY Vi wasxl | star wWBIN 3w | O L e
= - . I o ...-cw e e e e ;
k . ¢ i i
L TR PR | L PR PR Al | TS PR | OIS I t
CREVIVISNTL e | B0 DIVIWLSNT Imon | LB E R PR ST R | s I NTWASNG N | 0 G aY YRSt SO LY PR L
.
—} bl gt s - o
] ~ONE 1 RN i vz ERnY i BLTGOY 1
- L i =l 1 N
ASNSVYyaAanns ¥y iva NO 1 LYR U ANG D 2 S 21 INDBO I WL
v ¥ I AN Faay

o



v

o e

0064694

O ———— . — . —" — — " ——— . -~ ————— -

b S —

“wWew Fuaa

1
i

- —

| I i ¥
LiNYrwiaw) 1] ' i 1
T JaAg Stawny o | 1 | |
tin3ddwerarw) 1 | | i
BO%T wOMiwHvw v | 1 I i
(aNIwrgw) S-ud a9 o | { 1 |
{ind wiav) ! | | |
TIIN nwmwny@ © 1 H |
(laveniiiv) | $ | i
VIS weNwHGE O | i i i
{lawneds ) L ! | |
0OV siiivanew @ | i I ¥
fan3owrge) 1 (3iwmad: vk | 1 fimpiviae) g
OOV NOmivawm ©  f e Mintivavln | L 72 I | G0 nwnvie 8 oW g Tenrlens b
i i . ,-Tli! - —- R N
i i |
) 1 ] i 1 Jerenn 4w
(] i H i AR . v oty
! i i ' [ ELNE ST
i i ] i PRI DR T T
i i 1 ' T IR
€ 3441 | @ 3uaz | # Jaar | I OMAAL [LRTN TSNS 19T
i i 10 1 e
i i | i
] ) ] ] Lo, v
| i i Porawt et w oma
y i L ! 1 P T A BT
Filenlssn0ut 1Sy | ERRE R ETL L LT SRR Fatmn) srnoml vy | F.oinElarmemia w0 TN L S ol
! R i s ¥ ol
! ! i i
i i | 1 LR
aas | U RN PO “asade | LLENEE T | EAUREE R BT
8O GIVIWAANT Tat G | 0 DITIVISNT gt e | o a3 st fad N 1 MO ITIeESNE Lt O ) NS s w
i - L 1 — =
| i ] :
vin | RS TR I ST B N wino | 31 180M Y /N vl LNt 1w
L . JOEEL i ST P | N o
) 1 i i
; ! f NIyw warvsa
L F L PR DEREL TR B diviviamy | AIWwmt 1om | LI R
J N P 1 e
! ! | i
t L R BT | 7y N IWIR |
wino | Fi%ad VIIMN MO 4 | wino | Jlad W@ an 3 e | AN ke
4 = e B ial 1 “
| i ]
a3is3 | an- a4 a8 | L E TR PO
B0 GIVTWLISNT Inon | L LR EE L PN T VR | B 04T IvISNT INOoN | MO GITVIVINNT INON ) SHE. s By et
i | == iy | B .
i i i “
a1I108 ] SiZoe I L Tone { Vizv -3 !
1 1 o g .
ABnvwYhNNnns L NO 1l sgwvanmsyy sgnb ) t N 41 IO a0 I Nl

v ¥ 1 O8N 2t g av

P T ——

P S ——

i e

i S

.

[ e R

T ————



ﬂ
“
|
|
|
|
_
|

|

SN CTRI NG 0 TS TS B AN IS L7 MDD IVENTIEA0 w3 T

. AL ) NOTSYSBY dnim IZImiNIm 0§ SV SR et 40 FANERILS By
THEE B MG D0 G303NN0D SONL Il GI0VISHL Hi IR SNy RE FFRS

THEEAT RS WALV AT A D e INTENG NINIM 530 YeNEIINT Bt O NOTLYNEY 17 IeiMin (o A¥.n e .00 wid 13y By
e NN WS NWRG D ML ML00 04 Gl IuMs 300 NOTEIL e Sed MO I

0064695

i "ot

oy e

LA sae Caltew 0T

1 B

TEE ot rmcr  wmenst) sl g B 4.

B L L N PUE I L L F R e

L R T PR LN I T N T T R
SR B R 0

B o L T T T BT T O LSS W T8 S " PRt
TRUNR e T B B STV S KWN ) JeluNTs MY 3 L -t

e oean,

TEEREEN R o Bemanats o
B

TIVE BIGnwel 1S3 ONY DNINSAD § 1NGMO T 183N ST 515 §a AAWL T B LUl A ST S SR ) MIWETY B Y -nEs W paag T

e e .

-

AH I EYIG ) eSS Y *“.3 i

i T T oy L MR
A8 INGNS 1ow | AN, o | e e, jON | O30 vere, o | I Lne
i i P LT W et . S
i ] i i
i I | i TR LT
Ga:s3c i 9391 |} L TN TR 0.3 |} LR R
8O GIVIVISNT INOw | o AIVIVIANT s B Q3ViviaNT IO | BO GITVWENHE NON L SN S el
i 1 — | e i
i 1 I
' ! H Pemay ol pre iy
i { | i EIC TS
34831 | U 5 PR PO a<4: | LLN P PR | LAY et
=20 GiIVIwiSaL Inon | B0 I VIVIONT e | LA E IR L Y B T | B0 VWL SO JROT T ot
" . . I, |
. N | |
! y i | e b
a3is L1 LTI | LLE PR TR | [iF TR PR | [L2E R L
B0 DITVIWLSNT INON | W AIVIVISNT e BOOG v IaNT anon | WO OGITVINESTL 0N | ML el
- " . L .
' - i I
i | i | L N
LI T 41081 37 32w ! win | YEOMON I IWOm I YY ] e W
- e Lo I S N = * -
! i J
i ] | i S AR N
win 114001 57 W%am | INTeY LR/ A T0NE PV Mg N i YY | Y, '
3 e R N T e e s e e
; ' i 1 I »
Qs 108 WNinim | AN atme tainim | AN 4 gime “meinim | Bar 0 gom e pnis |
MMANUD) Buswig v | WA BOaw v ) AN ) MO W Y W0 ) sOivildY I*wileie o
. — - i o il - B e
i i | i
SZRAT .S ' ] 1 I
LRSI TR B i i !
Lumpl -3wa anmwng o | ] 1] {
tLuun ' 1 ! |
SLA3W N Seminay o ) D2avidnd W S | LN e it Sy | DA IMED00NND SO | S ben S e
i et e LI L o B — o B L 1~I4 = — 4
I i !
&l1cy t Zizog i L S i 14285-4 '
| i i N .
ABviaans v iwva NO T L vRBRGBESL N0 [T Y IND 0L IwE

v ¥ 1N 3agavw




e e e el Al v B e e A

IREFI EN I NEENEERTRRSNRNNNN R RRTIRREERRRA R TR am—— T ——

P R —

s .

/7

~ :

AF PFEND IR B

L 1M1 TORQUE TE S CTOUNSF | (R AT I N O AT aA S U MMARY

T T R L B T B Tt
i HOUIYE | a4 A i hiaT. i souO9 | faegenen g
. = ad Che Sehm Tl e T i, T e W=, | | -
i | } .
CRET T 2 IMLN | LGS NGO M T T LGS G o pei by iR s e T 0 | LHGS NI UNENTED LI N T T VL
e R = B e '
- 4 | . oo e
At SIRINGE AT TOATOR COMT oY | AT TUATOR CanThin I A vaToR ComeTeey | SCTUATOR  DmMTRO L R i B e
I wigktiwr, TESTED mur I wikivk. nii? YWSTED | wisiest, T Y7 'ris | wWiRIsg woY 19 TED b ot teme, st vg e e
I Tere X MER . wet i i K H i .
N 1 tmamins e | : ] PR . 1 !
! I I I b -
O TAN IS R I BRONJE /OELAM]ENE | BRONJE /M AN wE | BRONIE FMELAMENE I BRONZE/ - amiNE I RLAMAL v e el vt L
AL TG, } i 1 ] I
.
T B | -{ e et S RN _4_‘._-_{ s g
! I . A s, -
ot e TTERE b ALY R SN L AT NP | orrumatenie wiTed 0001 ALIWINUM Wi Ty BRONTE | ALum s wiTer BRONTE t AW R e
a b 1AL i 1 BuSecisat s st | NI NE B ] NS M L AN Y I BUSeel %GS5 7ME L AV NE t
! - : . e e | 1
et | - i ; - R
PR Y st Teas I sl I TR OR I O ™NONE INSTRLLED W I s INSTALLED OR I O NoNE fNsTaL To o P v awctags f
RO i 1w | rEsTie O N ! TESTED v OTENTER v
T h e 1 1 i i 3 A
e ;-_.__. R ;_ -____._L_____l__ % i
i =4
LA h R T Reve) st TN TALLED OR I NOME ENSTAL LD ol L NOME INSTALLED Ow I NONE INSTALLED OB I momt InsCALLER o
s Aren, POTEER I OTENTER ™M tEven | TESTE® PorENTEnD
© M et H 1 i | i
R PRV B T & Y] i ! i !
e l_ _____ PI S ..{..____.__ . | i 1 !
H i I 1 3
Al b AREOUS | NONE 1ML TALLED i | NONE INSTALLED OR | WOmE INSTALLED OR I MNONE INSTALLED OR LomOmE INSTALLED ¢
- TSN T ! 1ESTED i tesreo | TeEsren | 1 aTER :
BRE I TR T A ‘ ' ' ' 1
o s o e - | ) : ‘
i ) ] i T T g
AHAL e T I MO NaBMERLED L SuBRE HGED I mi SUBMERGED I NOT SuBsMENGED I =0T SuBwERGED
: 0. B | . i |8 | " et
- —-
TR OLSE L TMAET SWTE M OMPAR LA N T 2
10 VEE A SONCNIR LEAR GRAGE CONAN SEALS AT BOTH T LMY SwE O (COMPARTMENT (ONOUET OPENING AND TEST CHAMDES wai| .
TF B R LT AR GRAIM (AR T ALS AT TE Y CMAMII R wail il Hitss PRESLURE TEFLON MOSE THREADED TO BOTH T8 | (vsax 0 AL ANyt
CUNERIL D G TRERGT. THE TLF G 0h MULE ®AS BLED Yo BENER TS ABEALION TO T INTESNAL TEST WIRING DURING THE QAL 1T v AT Te T8 F b,
TV £ Te o y EAN LRAGH FOnMAR CLERLY AT TECLL {rIARNY & WAl | STEFL TUBIMG witi THREADED FITTINGS COMNEC "L 16 MYt b € evaa
Avte Toak 1 INMET Sl Ter COMPAL TIS 0T £ omparl T T Mltn, TR TOREOSE OF THE TUHING WAS Y0 MINIMIZE WINE ABMASTON e . TR T TN i
AL RENER T T AT Fil O SORWA T I (N L seAMDwe T, . LMl SwiTOM OWTENTATION; 27. REPLACEMENT PARTS. n CF LR e 1Y ke !

TIATZ TRt ¢ AND FEPLACENI BT . AND . Mt Auar ¢ 1N

PALE A

0064695 !

ke Iy ke - i -






