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Pubhc Service
Electric and Gas

. Company

Corbin A. McNeill, Jr. Public Service Electric and Gas Company P.O. Box 236. Hancocks Bndge, NJ 08038 609 339-4800
Vice President -
Nuclear

January 7, 1986

Director of Nublear, Reactor Regulation |
United States Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, Maryland 20814

Attention: Ms. Elinor Adensam, Director.
Project Directorate 3
Division of BWR Licensing

':
' Dear Ms. Adensam:

s~ ,

'

ENVIRONMENTAL QUALIFICATION PROGRAM
'

HOPE CREEK GENERATING STATION
DOCKET NO. 50-354

This letter provides responses to tJRC Equipment Qualification
audit open items, and follow-up questionsLas discussed
with Mr. D. Wagner and Mr. H. Garg on December 10, 1985.

1. Completion of the mechanical equipment qualification
program - The mechanical equipment qualification program
as described in the PSAR, is now complete. Attached
is supporting identification documents for non-metallic
materials for RCIC turbine (Attachment 1) and E-System
snubbers (Attachment 2).

findingsforapplkcabilitytootherfiles-2. Examine: audit
A comprehensive review has been completed of all Equipment
Environmental Summary (EES) sheets to verify the correctness
of room and tag numbers listed. All purchase orders
have also been reviewed to address the affect of using
maximum normal service temperature instead of average
normal temperature. Changes identified during this
review have been f,actored in,to the applicable qualification
files and did not affect the qualified status of the
equipment. s

3. Correction of hardware discrepancies - The NRC requested 5
confirmatinn that the-minor hardware discrepancies
identifi'ed during th5 July audit were corrected. \

'
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The missing tag on SLC explosive valves 008 & 009
has been replaced. The-tag for sensor BD-LSH-4151-1
has been replaced, and the missing bolt on Rotork
valve operator BC-HCV-F048A has also been replaced.

4. Field inspection and verification - The NRC requested
confirmation that the field inspection of a representative
sample of the Class lE components was complete. The
field inspection was committed to during the July 18,
1985, EQ audit and was identified as Action Item No.
8. Prior to initiating the inspection, a review was
completed of all issued Equipment Environmental Summary
Sheets (EESS) to confirm that tag and room number were
consistent with their design documents. Minor inconsis-
tencies were corrected by PSE&G.

Field verification was initiated on October 25, 1985,
in accordance with Attachment No. 3, Equipment Qualification
Inspection Plan, approved on October 25, 1985. The
inspection plan identifies the scope and method for
t.he verification which required a checklist for each
of the sixty (60) components inspected. A list of
the components inspected is included with the plan.

All components, except one transmitter, were verified
to be consistent with the qualification documents.
The inspection found that a Rosemount 1152 transmitter
was installed in place of the proper 1151 transmitter.
Rosemount 1151 transmitters are only used for passive
applications (pressure boundary and/or alarm /annuciation
application). As a result of this finding, PSE&G inspected
all other 1151 transmitters listed on the program and
identified one other 1152 transmitter installed in
place of a 1151 transmitter. During 1984, and early
1S85, all Rosemount 1151 and 1152 transmitters with
an active safety related application were replaced
with Rosemount 1153 transmitters. Those transmitters
with no active application were specified to remain
as ll51s. In discussions with General Electric following
these findings, GE acknowledged that a document discrepancy
between the local panel device list and the elementary
device list exists. GE has taken the following action
as a result: the two (2) 1152 transmitters will be
replaced with qualified 1151 transmitters and GE will
perform a physical review of all Rosemount transmitters
supplied by them to confirm the equipment matches their
design documents. This review will be completed by
January 10, 1986.
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With the exception of the components noted above, all
other components were found to be installed in conformity
with their respective qualification documents.

5. Confirm that maximum normal service temperature in
lieu of average temperature has been factored into
program - The NRC requested confirmation that maximum
normal service temperature instead of average temperature
was factored into the qualification program. We have
reviewed all purchase orders where average normal temperature
was used as the basis for qualification. Where qualified
life has been affected, we have revised the applicable
documents to reflect this change. This information
will also be included in the maintenance program in
accordance with the existing procedure for equipment
qualification maintenance and surveillance requirements.
The only exception is Purchase Order M-48 (Primary
Containment Instrument Gas Compressor) which will require
the' installation of a temperature recorder to monitor
temperatures where two control panels are located.

6. Confirm that Class lE qualification is complete - The
NRC requested written confirmation when the harsh (10
CFR50.49) Class lE environmental qualification is complete.
All equipment is now qualified with the exception of
several components associated with the General Atomics
radiation monitoring system. The two reports covering
these components have been reviewed and require resolution
of our ccmments. We anticipate closure by January
20, 1986.

7. Instrument accuracy / Beta qualification (update EES
sheets) and all comments provided by Mr. H. Garg regarding
corrections, clarifications, or completion of (later)
information on the Equipment Environmental Summary
Sheets (EESS) are now being addressed and will be included
in Revision 4 of the Equipment Qualification Summary
Report. Revision 4 will be issued approximately January
31, 1986, following completion of the remaining qualification
packages.

,

8. Maintenance and surveillance' program - confirmation
that all maintenance and surveillance procedures include
equipment qualification requirements, and that training
of technicians in the use of these procedures has been
completed, will be provided prior to fuel load.

t
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We trust this information satisfactorily resolves the remaining
equipment qualification audit items. Should you have any
questions in this regard, please contact us.

Sincerely,

i

Attachment

C D . ll . Wagner
USNRC Licensing Project Manager

R.W. Borchardt
USNRC Senior Resident Inspector

11 . Garg
USNRC EQ Branch
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ATTACHMENT 1

RCIC TURBINE
BILL OF MATERIAL INFORMATION

GE VPF# -TITLE-VENDOR DRAWING NO. COMMENTS

2757-12_ Turbine Oil Piping, 65976B Lubrication Syst. Acc.
List

2757-68 Turbine Section, 67062E

-2757-69 T&T Valve Assembly, 69-XE-42 Stop Valve
T&T Valve Section, 69-XC-113
T&T Parts List, 69-S-241

'

2757-70 Turbine Parts List,-67327A To Be Used With
VPE# 27 57-68

2757-118 Overspeed Trip' Assembly, 65638B

2757-128 Governor Valve Section, 67063D

2757-129 Governor Valve Parts L!st, To Be Used With VPF#
66726A 2757128

,

2763-308 HPCI Turbine Qual. Test Spec. Used To De fine
Materials

2763-309 HPCI Turbine Oual. Plan Used To Define
Materials

3622-527 RCIC Turbine Qual. Report Used To Define
Materials

Drawings From 2757-211-

Tuthill Pump Co. - Sll83-D Item 43 of VPF #2757-
70

Cuno Engineering - CT.31-36 Duplex Oil Filter -
Items 5 of VPF# 2757-12

Whitlock Manufacturing-Ref. #SN- Oil Cooler - Item 6 of
8049 VPF#2757-12

Ashcraft Gauge-Engineering Data Pressure Gauge-Item 8
of VPF#2757-12

Ashcraft Thermometer-Form #250- Dial Thermometer-Item
1089B 10 of VPF#2757-12
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IDE*TI~'Y LIST PCR
3" TOP !icc:1. '. T.01 TLC TaIP VALVE

Part Part h
Po. DescrMtion no. r ''.cription

1 C'pecreus 23 Hdl. 2 ccrew
2 He.' I..it u 20 .: crc t Spindle

'

3 Y.':e 30 r, lit ',.a sher
4 capccrc 3 31 Pric ;i on 'r.'asher
5 :a i:at: 32 Soc. Ed. Capccrew :

.

6 Salonoid Assemb.'y 33 Studs
~

.

7 Mal t C:Uphng (Two) 34 Hex I;uts
8 leak off Bushlrg 35 Flat setscrew

.

9 Yoke Plange 36 Hollcu tockscrew
110 ,Flexitallici asket ; 37 Soc. Pipe PlugG

~

11 Strainer Backet f38% 'Flexitallic Gacket > '

12 Seat 39 Studs
13 teak off Buchinn 40 Hex I;uts
14 Bottom Stuffing Box 41 Edl. Setscrew
15 Switch l!aunting Flate 42 Intching Pin

16 Soc. Hdl. setscrew (cone point) 43 Soc. Hd. Capscrews
17 Trip Hook Pin 44 Yoke Plut
18 Hex nuts 45 Cc: pression Spring
19 Spring Pin 46 Alemite Fitting

.20 Suitch Assembly 47 Sliding Nut
21 Washers 48 Cover with cylinder h;
22 - Limitorque Motor Operator 49 Body
23 Trip Hook 50 ' Disc

.

24 Cor.pression Spring 51' Pilot Valve with Stem *

25 Radius Lever 52 Std. Pipe Plug i
,

26 Hdl. Setscrew 53 Link Pin / dotters i

27 Latching up Lever 54 Std. Pipe Plug

i

!

!

f.k rofi!.= d
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g
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PARTS LIST i67327Af

Refe rence Dwg. t 67062E /
'

'#
Type GS-2 7 ongitudinal Section

Part
No. Name of Parts Piece No. Dwg. No.

1 Case - U.H. -T.S. T. Co. Spec 01 -69 59917 E-4941
2 Shaft Nut 4318 A-811

~3 (Packing Ring - carbon y 6894 A-1618
'

-

"4 ' Pack'ing Ring Spring - inconel 26838 A-966X
~

5 Electromagnetic Pick Up Airpax #11-0003 - Std.
6 Bearing Pedestal Cap 57872 B -12 313
7 Inspection Plug 22185 A-8822
8 Hex Nut - 3/8" - Std.
9 Studs Bolts 7018 A-1644

10 Packing Ring Stop 12887 F-1881
11 Gland Case - upper half 28701 C-3245
12 Gland Case - lower half 28702 C-3245
13 Shaft - alloy steel T X.T. Spec 15-69 65678C 65678C
14 Oil Deflector 10618 F-903
15 Dust Collar 46337 A -8 692
16 Oil Ring 56394 A-10489
17 Oil Well Cover 11679 A-2528g

() 18 Bea ring Pedestal-cast iron,

ASTM-A-48, Class 30 33911 D-3326
19 Bearing-cast iron & babbitt ASTM-A-48

babbitt-ASTM-B-23-46T, grade 15 47551, 47552 C-8212
20 Pick-Up Gear 46927 A -8807

'

21 Thrust Collar 46372 A-8703
22 Oil Deflector 46344 A-8694
23 Pin 3834 F-240
24 Wheel-SAE-alloy st. T.S. T. Spec 17-69 65680B 65680B
25 Steam Jet 49737 A -9 369
26 Steam Jet Body 57862 B -12310
27 Rev. Chamber 56578 A-6870
28 Jet Body Holder 57865 A-10745
29 Case-L.H. -T.S. T. CO. Spec 01 -69 67594 E-4956
30 Jet Plug 57864 A-10744
31 Thrust Collar 46372 A-8703
32 Bearing Pedestal-Gov. End - C.I.

ASTM-A-48, Class #30 56422 D-5946
33 Governor Bearing-cast iron & babbit:

ASTM-A-48 Babbitt ASTM-B-23-46T,
grade 15 31204, 31203 C-478234 N.D. Bearing - Q 30208 DFL #3666 - Std.("'; 35 Lockwas'he r W-08 - Std.Lj

6 - 18
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PARTS LIST - 67327A (Continued)

Pa rt
No. Name of Parts Piece No. Dwg. No. h
36 Locknut N-08

Std.-

37 Emerg. Governor Disc 29592 B -610238 Pump Bracket 58143 C -1071839 Gear Space Collar 43193 A-798340 Pump Driving Gear - driver 46471 A-871741 Gear Nut 4339 A-82242 Oil Pump Cover 46738 B-10087E uthill' Pump Model ORFD-1 ! - - /)hlg,/jgg- - Std.
g43r4 T

,

44 Lower Shaft Bushing 16064 F-308845 1" Pipe Plug ;

46 Std.-

47
48 Upper Shaft Bushing 17569 F-369249 Lower Thrust Washer Dowel 10386 F-81350 NAS-51 Truarc Retainer Ring Std.-

51 Lower Thrust Washer 41601 A-770552 Pump Driving Gear - driven 46'472 A -8 71753 Upper Thrust Washer
389.09 A-725954 Upper Thrust Washer Dowel 16632 F-322355 Oil Pump Shaft-driving 57851 B-1230856 Coupling Pin 18 x l-}" g-

57 Coupling 51353 A-9636
-

58 Pump Bracket Cap 46757 C -801459 \Vood 57860 B-1230960 Woodward Governor - Type EGR Std.-

61 Governor End-Bearing Pedestal Cap 16086 D-594662 By-Pass ASTM:A216, WCB 66494B 66494B63 Stud
30319 A-891X64 Nut 7/8-9

Std.-

65 Blank Flange - Ladish #64
Std.-

66 Eye Bolt 21662 A-942X
>

0672 I Body Gasket R 4 '- 9FI
Std.-

68 Jet Plug Gasket - stn. . stl. 67974 A-933X769 f '|Flexitallic Gasket #RI - 9J t
.

Std.! ~ ~ -

70' tFlexital1ic Gasket #CG - 6K ' Std.-

71

72 Jet Dummy (not shown) 67889B 67889B73 Dust Collar 3322 A-57774 Electromagnetic Pickup
Woodward #1680-622 Not shown on

icross-section drawing location is in
|same plane as Part No. 5.

| 6 - 19 '

|

j..

i

-

u _



-_--,.-.------r- _,,,.u--._a,_ - . - * . . - ,ma. -A& --.a __,,m_ m, . _ _ . _ _ .

,

, i - , I w 1 " '
. ,

-
,

Ils fji$,ti . ag
kk

,

dl ti *rsa+ y
-

b-S
15ti ll|t i

~ g\$$ -

- _

t <
3

Is |r -4 Mj) ' N -O

[ t;
a ~

-
ew e <3

-@ 1
<, > S -

- e
_ p~- o. ~

,

-
-

n
-

o^ L
-y +- e4~

>107q _RF
- Bj@s

-

..

I x4. - - - g
- e

g E g-.gp' NA @
_ .x

1s
/-s ,

t

4,---- .. . 48
~~~a EM -_ . . '4,

#'-- m, m-ut;

---_ -M p[<u,

.I- 1\ ~( mr
-- h' a

-
_

pa--
.

I
-

? ;'

tr-- ;=,

Mp -,/.ti t> :- . / -'

'N
'

G, ,. / A
// 'A

- . 1 7,

~ =gy
-

; _~m,

p o -

, s -

wnin W~ - ~~ ~}% se ,f$ Qi s' .
"

E -w

e
-

b ~
-

,
.

{gi t i
. \.,

D .-kJ.
{ }' f p ~}n

_

|*

u- ._ / ..; -

u

,
, - .

-

4
-i

! ._ -

;: .s

\
l} 1

t

\ p - ~

0
\

!

/\ ,

:
..

-
.

~

,

Y
[C'? -

- g- h
..

=__7.---

W
,

- -Q cL:r;.,tf . g -

-

1 "
:- F

N ,+4y/,1p g ,pr
-

m f - O\
i ;o

\ r-
', -.,gp % pq,;.

n r,,

| (W p wi l I,l d - 9| | Y *qM- U
.s.e \\ \

\

ff1 ' , . .'
I

ij' || \' ,.
8 '

1 - ;{ fA. Aiddd y .
!

1
'

$ !
k O .7 A4 m , -

1

e S O
E_..___-.-_____.-_-_______ _ _ _ _ _ - - _ _ _ _ _ _ _ _ . . _ _ _ _ _ . _ _ _ . - _ . . ._o_ __



,_ _ _ _ . _ _ _ . .._ - __- .. - - - - -- --

__

,..# . 3 -

~F. *s5G3% B
4sc,38 e

f No NAME or PAers
f no . no,

,

f b/d &YL

. .-
I

,
j M A#& M 4 W N. AD O

_

. . :1 3/8 W7
*= spa =ovs

, j,

> n M R6 SM/W N04NN, w
y ,y g

-

=, - n- Ao not r
- r

#
-

' , ,

~ -
j

9 !

',
-

.g soo six> n
9 pco suo msusa&/ ro/ a+ L L Amo anouL ' one sua r-~

N. ,e Mans nuo ca anb . ,

s3 . .rm reone ,'

f /4 TW P L E V6 R Mr.fr

\ , rW L SV[N% / /D Vf6 a l'fM $CR .50C MLAQ\ 4 J1 \ ( ) W Mao onAcred rs ( / 18 5 M CE COL LAM\ ,
,

t9 Cas*A sACMG\
f 20

j N- D Y,3 EMMt3- TAAM'IL7 GLenOd
,! El syntEA"G Sov essnrG H r' F '

22 4 Mats 5Amevt3 Aa/ JrEAD{ | ~;m.

n .rm nurO A ,

c'4 s Ad.n6 smovus 54 A r

~

n /9 25 <~ ~ ~ ~'a~ r -~--

~) 26 aMns Gov. e+ era 6 str 3!1m* Anw\g % '

27_ MtCRO SW/ rCH
y$ N 28 &MArkE T' T ,

<O 29 LNERG eW/6HT 3FW/NG( 7 30 Eb4Eh'6 TAJ;'PE T M/7
m u __ N

e6 L
_

_
N

- : sat,saa. css esm,. ass oresumes ereceum
,

,, . - -

i :::::?:,";-- [.",::,

'/ ~. '. G.
* **

-
23 ~ - -

,,,,,,,,_,,,,3,,
7"y ~ , i ,%~k w

24
r:Ls R.C. /. c.

|

( TYPE-6 S
b ovm smso rw

scala wyg DATE 9-/4-47

q _
THE Trany STEAM Tunemet Co. Efc"eo

*

winosom. comm., u s A. '" M 'ff N
tss38 8 n 3|h 92 ,

4f4Jo B l4G3 Mm to -L4 )e
g .s=== . .a w oe.

//- C
~



~

.' PAR'iS LIST 66726A~ .!7*

#Reference Drawing 67063D - Typ, GS-2

Governor Valve and Linkage Section-

Pa rt
No. Name of Parts Piece No. Dwg. No.

'< T ' 'Flexitallic Gasket RI-15Il - Std.

2 4" Governor Valve Body 79177D 79177D
Mate rial: Steel pe r T.S.T. Spec 01-69

3 Gove rnor Valve Plug 3"; Mate rial; stn. stl. 90076D 90076D
ASTM A 276 Grade 440C (Hardened-tempe red)

~4} Flexitallic Gasi;et RI-15P - Std.

5 T ruarc Retaining Ring N-5000-Il2 Std.-

6 Guide Bushing 79344A01 79344A

,7 Carbon Spacer " , 54843 A -102 31
..

8 Valve Bonnet - Stl. pe r T.S. T. Spec 01 -69 90579D 90579 D

9 Hex Nut 1-l /8-7 - Std.

10 1 -1/8-7 Bolt Stud 66605 A-899X

11 Flat Washer 54846 A-10233

12 Valve Spring Seat 90212A 90212A

13 Governor Valve Spring 6869 F-1608

14 Spring Seat 44176 A -6177

15 Hex Nut 1/2-13 Std.-

16 Valve Stem Assembly 90124B 90124B

17 Governor Lever Block 59284 A-10920

18 Socket head cap screw 5/16-24 Std.-

19 Adapter Plate 52644 B -l l 314

3 6 - 26
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PARTS LIST 66726A (Continued)

! Pa rt
I No. Name of Parts Piece No. _Dwn. No.

p20 ' (' Woodward , Governor Remote $ervo . Oi

B-1016X-

21 Hex Jam Nut 5/8-11
I

- Std.
22 Spring Seat

58506 A-10823
23 Governor Valve Spring 40385 A-7498
24 Slip Link 67855 B-12622
25 Governor Lever 67165C 67165C
26 Dowel I /4 x 1" long

Std.-

27 Flexloc Locknut 31 FK 813 Std.-

28f LGarlock. Bushing 10 DU 14 I

Std.-

29 ' } Garlock Thrust Washer DU 08 Std.-

30 Pin
44530 A-861 X

31 Pin
67300 A-1024X

325 _ Garlock Thrust. Washer DU 18 Std.-

33 #6 P&W Taper Pin 2-1/4" long Std.-

~ 'arlock Bushing.#20'DU 16
~

34 t G
Std.-

35 Micro-Switch Lever 73103B 73103B
36 Valve Sleeve ASTM; A276, Grade 403 79080C01 79180C(Hardened-Tempe red-Malcolmized)
37 Venturi Seat ASTM: A276, Grade 403 79181C 79181C(Hardened-Tempe red-Malcolmized)
38 Fulcruns Support 67158D 67158D

40 1-1/8-7 Bolt Stud 66606 A-899X
41 1"-8 Stud 13472 A-892X
42 1"-8 Allenut

Std.-

45 Guide, Upper Valve Stem 90326A 90326A h
46 3/8" - 16 UNC-Stn. Stl. Nut Std.-

6 - 27
;
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!:CN.MCTALL'C COMPONENTS

w+?*!Y:a:Ly;ggnw n._.
Mderne:fatt yJgug ,#s49013);;%_ _1. Cennonent

,

e

...y
2. Terry I.D. No. Dwg.# A10948 + (Part,of-tappet ^and.

: -

Pc. #59180 V ho1Jer ass'y;) ~+-'

t Product Comp. Cetl." ~'*i
1 | 3. Manufneturer Mr. ternon, N.Y.
5 i
!

I 4. Manufacturer P/N N/A

I

! $. Subsystem .'Ovkrsp5d[ Trip
~Ref. Dwg. 6cb85C.13
Section f 6b258C

.

6. Descriptie'n of Function The overspeed trip pin contacts the urethane
iuli s. usa.is 6aiy. :o.n o . : . . r...f ; ry i ..J :. ;Js. . ;, . . . (... i i .

t

I'
7. Acceptance Criteria Annually inspect the tappet ball for chipping,

scuf fing, discoloratTon (brownish) and free to rotate in its hoasing after
test.

.

.

. . .
6. Doeration conditiens Operates in a turbine oil str.osphere

approximately 15'F above ambient condition.

.

9. Safety Clanificatien Essential for tutbine protection, but
.

does not affwi.t norna Tturbine operatien.

.i

8

.-

h

- ~ *
. .

. ,
. ** * . .

I

r 71 e m ex LT.."t"r.: dm.E[$ M_:p.#t"" k'*M,' YIN *I2Gr2C#' i'.m-mrerr*ar't-1a~
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NON-METALt.IC COWONENTS
a

1. Conponent Carbon End Glands
(CKrbon'Rin r.s ) '-

2. Terry I.D. No. PC# 53821
DWC# A10074

Craphitar Grade 2 -Purebon Crade P-9D Electro-Nite Crade E'.073' D Incturer- U.S. Craphita Div. -Pure Carbon Co., Inc. Electro-tiite Carbon Div.
% Wickes:Corre 'St. Miry's, PA. 2000 Caylord'St.,

1621 Holland Ave. Long Beach. CA. ---
4 ManufseturerPhi[' ' *

~

See Item 3 Above.

5. Subsv. ten Turbine
Ref. DWG,# 66151':-8

6. .D_encription of Function l'revent Icakcge of steam to atmosphere fron
nrnund shafr enda, when c i nn.i containmant c<nii -ant i= ia eaa-atiant
Without gland containment operation, leaka:;c at rated operating pressure
(50 psig) vill be less tt.an (400) #/hr.

.

. 7. Acci.ntanec_ criteria See leakage definition above. The carbon

glands shoulii be replaced when the clearance exceeds .010". This should
i t,e checked at least avery 5 years. ..- \

,

,

i

S. Optrating Conditions aggo /.io l' SIC Steamr

t

9. Safety Classificition Ensential '

, .

|
*

..

.

]

* i

- - . . . . . _.
._ . _ . . . . . . . . . . _. . l

tr .am-r= m m mxaas muamm.-. . . . . on---sa.w ;
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NON45Yt.11.!C COMNSENTS _ Ve b o a t 3 Fa h vi
*

1. Cocoonent FCasket Vellumold 03 {
' 011~ well ' cover (r.ut & fit 0 ast.ambly)

2. Terry I.D. No. '- Pc.# 105883A02,? A08, A09, A10 G All
Dwg.8 105883A
Pc.P 76015/ G Dwg. 76015A

3. Manufacturer e ,

Indastrial Casket G Shim Co., Inc.
P.O. Box 368 '

Meadowlandr, Pa 15347
4. Manufacturer P/N N/A

5. Subsysten CE. AED-l!PCI Caskets in Oil Sy stem
Ref. Dwg.# 60012.D

.

.

.

'6 . Descriptio'n of Fanction Prevent oil leakage at joints.

* e

.

i

7. Acceptar'ce Criteria No visible Jeckage

.

1
*

8. Operation conditions oil at ambient conditions, per Section 3.1. |

.

l

*
.

9. Ssfety Classification Essential. .-

|

W'

t

*

i i,

1

e

| . . .-.. \,.
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1 MEM001, CONNECTIClife U.S

O
| f, .es am.a.n. san asse.ae a rommery c. mmasp . Et Wh86888 8'8.

| risers ames ear, . mer ustramariennt . omense

o
is,u. usa..c . s v.,

,

DE3cMFDON HOW TO ORDER :
.

T o all metal sumps in a duplex arrangement with When ordering specify 1) Nature and quantity of contaminant to be
a common head and pecial rhanceover valve. The removed. 2) Fluid to he filtered. 3) How rate. 4) Line pressure. 5)
valve allows flow throuch both he%mo at once or Operating temperature. 6) Cartridge type and degree of filtration. 7).

wp rstily throuuh either unit for cartndge s hange
without interruptmg flow. Central inict and outlet F leer model. On flow, pressure, and temperature figures, indicate
connections allow the unit to be mounted for cather

gg
ri;;ht er ' eft hand flow. Lugs cat into head provide

i

mountir.g pads. Housings are furnished complete as M ADAFTAM'
|| ,hown with cartridges included. The model i BD can be supplied without changeover valve as a model 1BB

; if so desired. Flow is through both housings at once.
,

,

h,y sFreincAnoNs moon last moon 1:02
-

'

_

|h-* * ''
.

head and base cast iron or cast bronze
shelli

steel or brass
gaskets:shell rubber tnneed asbestos .i .

$ i tap aut I fiber
'

,, '

.- % tI centerpost | s'ee' x trass" **

.f ;; inlet and outlet
;

'
,. ,

8 %" NPT |. - '
, '? drain plugs %"t.PT 1g[ centering dips steel or brass |

,

$, . . . , . ..
o

v.

- 1- { T
r. e i- _OPDtAT 2feB'LK
ei.

L mas. working presswalerliquide 125 paiat250 FJ 'i flow rate, G.P.M. refertoappregnatecettnd e |
.

t'') {. ' ' specdcatsee sheet below
'

.{s ,' appros. liquid cepeaty 7 gals.
|

1.4 gals. .

.*

I i- ~ . , ' , ' ,

|
r

@' dE.E 1[eM

.I.1 |-
: iength o,eren 12%" 22%"

. .

,1 ! inlet to outlet 1%" centers

-

-
. , , other dimensions see re,erse side

.

; I k, appros, shipping weight,Ibe. i*

:diessemblethersensiges 30 35 |
' '

deanable testalcartridges 31 37
.

A ,*

i . ' ' .J hT
4 -

CARTRIDGES I'. 'l I'
3

Cartridges listed below are used in this 'tspe fdter housing. Refer to |
g .

f
' cartridge specification sheets for materials. micron ratine, operating

'-
i

* F -
: temperatures, and other cartridge data.e .. .. ,

ia

Cartndse Quantity Required 1 Spectication.
''

Type Senes No. 1801 1802 / i Sheet No.
| ', --> MICRO-KLEAN 2273 2 4 MK.21.1

' 1

. '. 1 MICR0 WYND *
-

2 NW.21.1
'' ' '1, '

' - - ' MICRO SCREEN 52043 1 2 MS.21.1
52043 2

*

MS.21.1
--

PORO KLEAN 50155 1 2 PK.21.1 j
,, ,

, 2\50155 2.

PK 21.1
-

!

ILI .f
|

h * Identified by letter code. Use 2%" 0.0. x 1" 1.0. 9%"long Micro 4|fynd certndges
s

in this housing,,

_ _ _ _ - - - _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ . _ _ _ _ _ _ _ _ _ _- -. _ - _ _ _ - - - . - - - -
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m'.in Tyre .

, , , , , ,

CUNO NO.

CAtta Dot NO. Tm Mcarat 002 MTL.
aOUuNo NTs.

n CU,.O CO.,0.AnO,. .Ctaf. SY . DAT' CUNO 84 *
eneressv""

Thai sh e s.hNe s. ca wie e es.si . "'""*' C8"''Cnewr. UA.A.

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



_ g
. . . -

g . . y.g.

1 THE vyMLTLOCK MANUFACTURINO .CO.
#

'

.p-

. ... - c.. .
. .

. .
. .* ,,

. . .T
.

.

b EXCHANGER SPECIFICATION SHEET
- '

.I, . .y .,
- r' Joe No. _ . ~._ -

'

e cusTOMEn The Terry Stees Turbine.Coope'y _
n .- maranENCE No 85-4_04)..__ _ ,,$- ,,,y . ._ g .,. . . . . . . _ . .

, _soonESs .gindAprs_ Con.ntCLicu t. . .
.. - _.._ s_NeuenV No.

.-
-

.

PLANT LOCATION DATE
Mare _h_L2a_1f 70

. . . _..
*

e- ..

.
.

8gnvlCE OF UNIT..._ , . 911,jgpl.ty. - [Of Type GS Tu r,hir}gt.* ITEM,No
' 7sE 4.Y.42

_, _ _ , _

TYPE M]{N .$(2 1/2).C3 CONNCCTED IN .4

8 EnrACE PER UNIT 17.8 SHFLLS Prn uwy 1 SUM' ACE PER SHI LL 0
tV

.
\PERFORMANCE OF ONE UNIT-i3 - -

.1I",,,___
_ . _ _ . _ . .

l _.
W LL side T

_ _ . . _. . ._U.W E. U.l O E.
.. . - - . . . . > .

, , ui_o c.e.n.c u. Lat e o .
. . . .. . 011. . ' . . . . _ . ;

. .

_ . a.t.g t'
. . . _pg W, , , . - -

ggfa__L .rL. u tD s. h ? s pi_se.G

, . v. . .o A
. . . . J ggg.

. . .
. g.g

.P _ . . . _ . . . . ..
. . ,,

. ". _ - . . . . .
. . .. __ . ..." * * ' * 3 GPM . 1 6 G D t. . .-.

. . . . . . . _ .
*

,- ....r._.. - _ .

,,.__._...e.r.e. a u. ., ._ . . .. ..
, . . . _ . _ . _ _ . _ _ . .,

. _ . _ . _
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. . . z. ,
. s

. _ . .
.

. .
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__
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gggan f oNDEmptp

,_._v_T. ivv.. u..eu.o. 0.88 @ 60*F ' 1.L _. . . _ _ . _.

*
- . . . . . .

. . _ . .

v,.c o_s. rw _v. o.u.o_. . i SV 150 9 100*F. _ .
.

~,ot. e cu_6 4. weio.n, . v a no.. .
.. _ _._ . . . . _ . . .- . . . , ... . . .

.

.e e.c_cic .ws. a v_ vovie s gyg o,4g3 . y v u ' '_. _ .1.0 . .. *.' u t_*.. .. .,J

, e
.- . -

. _ . , . .6arsnvnaav-wepoas .

I e i u l*.
. , avuf*

..n ,s_aatuas =
. _ _ _ _ _ . . .

.
151.94
g3o

.
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NAW5 SF GAUGE PARTS AND RIQ OthlGNs ENGINEERING'
'

~

DATA '

.

The drowing below shows a typical lower connee- Size (dial diameter)-Cose Material (Iron, Alumo-
tion gauge with all of the ports designated by their life or Phenol)-Ring Design (Slip, Threaded, Snop
s?cndard names. The use of these ncimes will facili- or Hinged)-Connection Location (Lower or Backl
tote the ordering of ports and eliminate any mis. - Connection Size (% " or %")- Bourdon Tubeunderstanding in describing gauge construction. (Moterial)-Dial Range-Class of Gouge. Specify

Catalog Number if possible; otherwise, mention
When ordering ports-specify as much of the fol- whether ports are for Duragouge, Quality Gaugelowing dato os possible: or Special Application Gouge.

16 UPPER
SCREW I CASE

2 MOVEMENTHOLDING SCREWS

17 LOWER
3 BOURDON TUBE

DAL SCREWS 4 POINTERO
S TIP

30
6 CONNECTING LINK SCREWS-

18 DIALN 7 MOVEMENT
8 CONNECTING LINK

-

9 MOVEMENT SLIDE SCREWSicsTE rne socket, tube and tip D
essembly (12, 3, si is furnished as 10 HAIR SPRING
one integrol unit. The movement (7) H Em EDS
is supplied complete, although hair

12 SOCKETsprines (1o) may b. ordered sepa-
rotely. Rotely will modern parts fit 13 PIPE CONNECTION
in end style govees. 14 DIAL PIN

WITH THREADED
WITH SLIP RING WITH SNAP RING METAL RING ;

15 SLIP RING j SNAP d g9 THREADED 1 "|% ,_ 23
RING 3 RING - p,htGLASS kj ~_ 22 GLASS"t ' #' s 20 GASKET

!m 20 GASKET- ! p: ) RETAINING j/ m21
| RING

' ''
| yJ - - 22 GLASS-

-

WITH THREADED
PtENOL RING WITH HINGED RING

24N THREADED #
___O 25 HINGED /RING e

RINGm,
2DGASKET - . -

FELT ' ~_ !RETAINING J 26 i

GASKET21 ,' ;m j,

RING - /;
; j20 GASKET

22 GLASS- i

L- l27 GLASSCLy M '

22 GLASS
|
1

l

119

!
. . . . _ . - _ - _ - - - _ _-.--.
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HOW TG MAME YOUR. PRES 5URE G AUt <' 5 t A' s i t dik ,1., ' NT A Y ENOINdjiN0 . |ACCUR ATE AND REDUCE G AUGE MAINilN ANO l') A WNmUM . ' 'gg ..

GAUGES ARE INSTRUMENTS. HANDLE THEM AS CAREFULLY AS YOU WOULD A FINE WATCH.
}

volve too quickly - this imparts o severe strain on the
S&LIC TlON Bourdon tube which may rupture it, or result in shortened I

life. When the service itself is subject to sudden pressure )
Gouges should be graduated to about double the overage opplications, use o needle volve, or the Ashcroft Gauge

i$,
werking pressure, selecting the nearest standard range.
This will make the gauge lost longer and pointer will be Avoid over-pressure. See that the opporotus is provided
ecsist to read at about the top center of the dial. with a relief volve and that the range of the gauge is l

i

Get the r. ht gauge for the tob. Use gauges of the proper higher than the set pressure of the relief volve. )ig
.

Bourdon tube material and joints for the service. Sudden pressure release has the some detrimental eNect
and should be compensated for in the some manner os I

for pressure applications mentioned above. On hydraulic
INST At t ATION presses, Catalog Number 1056 Ashcroft Quality Gauge i

with slotted link should be specified. See page 48.
1

Always use a wrench on the square shank on the gauge
socket to screw the gauge in place. When a fitting is M AINTEN ANCE
b:ing screwed to the gouge, hold a wrench on the socket
Ants instood of twisting against the gauge socket screws -

which are intended to hold the gauge anochonism in the Replace tiroken glI2:ses and thus keep dirt out of the
cess. working bearings and teeth of the movement mechanism.

Whtn gauges are mounted on a wall or panel, make surs Never oil gauge movements or linkogen. Oil attracts dirt
thsy are connected free from piping strains. Also see and becomes gummy, thus cousing the gauge to act slug-
la it that the mounting surface is flot or insert washers under gish and inaccurate.
tha flange of the gauge cose to obtain three-point avs- ;

pexsicn. Preferably, the lost length of piping leading up Approximate Error or Change In Calibre.
93 the gauge should be OeMibIe IUbing. Ihis willinsure tho, tien of a Sovedon Tube Type Pressure
the g vge is free from strain. Geuge Cowsed by Changes in Temperature

instzil gauges where they will be free from the eMects of
- , s -

,. - ly - , , imichtnical vibration os this will wear out any gouge
. f -

gguickly. Try to mount the gauge on a wall nearby and con.
- 3 I ! i"*

'

nect the gouge to the machine which vibrates badly by
- / 7 I/

means of fleRible tubing. f '

,
, f I

i ! / IProt:ct gauges from frequent pressure pulsations by using
~

! fi~

|
i - I

throttla screws in the socket of the gauge, needle volves, /,

pulsttion domponers, or Ashcroft Gauge Savers. ' ,

i / i
. I.

= ; ! > >

. Wh:n any gauge is used for steam pressures, o siphoo
~ ,

; | / ; |
'

filled with water must be installed between the gauge and ,

i / ! r ythe fina. When the system is subject to occasional vocvem, / ! i I-4' '

pr*vid2 o leg of piping which cannot be emptied by the ! | / ! |
'.

.

'

I|'
*

vsevum eNect. A drain cock or plug should be installed
| / ;

'

i g

' '
j |st ths bottom of this leg to enable occasionol cleaning

, ,

i i /
out cf the sediment. The head eNect of this piping leg i f ; I|,'

_

i, ,

should be compensated for by resetting the pointer of , ,
/ 4 i, i

| ths gruge. / | ; Ik ,
I I !I Locets gouges where they will not be subject to high hoot I>

' > n ! , ,

which will weaken soldered tube joints. Also, high tem. | / g
i TT

,

p;rctures make gouges inaccurate. See chart on this page. t i i

j -

gInstall gauges where they will be free from moisture and - ''" " "!'C' ' '

ccrrosive fumes, if possible, if these conditions are un.

_f 3

,

> 3
evoidable, ask for special recommendations ond, in gen. i I '

,
ersi, use phenol plastic cases which are resistant to most '

I i
,

1

cerresive fumer or.3 connot rust. ^
.

, ,

I
g

j |- ( j | [ j
'

,

,. ..u ..
3 ., .w. ,

,

PROPE R U5E

r...ew, o..e.
u,,e.e.. soo e ..i. e,...w. ..e ..no s. s..e. w. n. . - n,..,,...... ...Apply pressure slowly. Do not open the gauge cock or .id r d 3 % , is e.s.t. f..e..
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INSTRUCTIONS FOR THE ' INSTALLATION AND USE OF THE
ASHCROFT* "EVERY-ANGLE" MERCURY ACTUATED DIAL

THERMOMETER
.

This thermometer was designed to be positioned to face the direction of easiest reading.

GLA55 COvit

CAUTION
_/ JAM NUT To assure longest life the "EVERY-ANGLE"

,,_4 f ("'og";"*J loist should be oproted only when neces.
I CASE,

/ sory during instellation or removal of the,,,,'
3 thermometer.

% .h.
'

U-- s| Before installation the stem and case should be set
i

POSITIONING THE STEM?)-
I - Q **"~' ) % ,' E no,,,3

i HARNESS to the desired angle as follows:
A

d

Figure 1: Loosen the screw labeled "A" in Figure 1, !

FIG RE 1 until the harness and stem revc!ves freely through an |
angle of 180' with reference to the case. i

Figure 2. While holding the case revolve the harness
,

and stem clockwise or counterclockwise as indicated |

by arrows in Figure 2 to place the harnees in a position [~ that will permit flexing the stem in the destred direc-
tion with respect to the case. Lock screw "A".

. Figure 3: Loosen the four screws labeled "B" in Figure
H 3, then flex the stem to the. desired angle with respect_

.M[ _ m_ to the case. Lock the four screws "B".

INSTALLATION

The lower oart of the stem is the sensitive portion.
Be sure this part is exposed to the temperature to be
measured.

FIGURE 2 Remove the union bushing or thermometer well (see
;

Figure 1) from the stem by releasing the jam nut. '

, a Attach the union bushing or thermometer well tightly
to the equipment.

When a thermometer well is used be sure the bulb is*'T coated with a heat conducting medium such as a mix- 1
i

,
*~

ture of graphite and glycerine.This improves the speed. ...

|
N

I

of response of the thermometer.-

j If the operating temperature does not exceed 350*F.
Vaseline or any heavy lubricant may be used as a sub-

$
' } ~~

'

stitute for the glycerine and graphite mixture.
| ,. ,. srsu

If the operating temperature exceeds 350*F. the glyc-
erine and graphite mixture may smoke when first
subjected to the high temperature. This is caused by

FIGURE 3 pi

-

_ . _ . _ , ._. . _ . . _. _ . . . _ . _ _ - , . _ _ _ - . . . ___ . _ _ . _ , _ _ _ _ - . _ . _ _ _ _ _ _ - .
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the glye:rint v:porizing, Ireving thz dry graphite b2- The entire s:nsitive pirt cf tha bulb must be immersed
hind and should not be cause for alarm. The dry in the liquid.
gr:phite will act equally well as a heat conducting
medium for temperatures up to 1000.F. When a constant temperature has been maintained

for several minutes, compare the rendiras of the two 3

When the union bushing or thermometer well is se. thermometers. Repeat the test at several temperatures
cured to the equipment, insert the thermometer bulb over the range of the thermometer and make a note
into it and lock the jam nut in place, if there are any discrepancies in the readings.

The following test baths are st ggested:
MAINTENANCE

From -40*F to O'F Misture of alcohol and dry ice
Aside from occasional testing,little or no maintenance From O' F to 32* F Mixture of crushed ice and salt
is required. 32*F Mixture of ice and water

From 32'F to 212*F Water, cooled or heated as requiredKeep the gasketed glass cover on the case at all times. 212 * F * Boiling water
If the glass becomes broken, replace it immediately, From 212*F to 350*F Oil with a high Sash point
ts moisture and dirt inside the case will eventually From 350*F to ll50*F Tempering eaits

ccuse the instrument to lose accuracy. w.i., mii b : . 4.s t p.r.iur 4 46 .a
se. l.v.I .nd berornstric pr.e.ure, ther. fare ch.ek the octu I henh.g tsun.

To remove the ring make sure that all screws "A" " " ' ' " " * " ' ' * * * * * * ' ' ' ' ' * " " " " " * ' " -

cnd "B" are locked tight, then while holding the har-
ness directly in back of the case, unserew the ring. ADJUSTMENT

If it is necessary to make any adjustment to the in-
TESTING strument, such adjustment is made on the pointer.

Remove the ring, glass cover and gasket from the
All Ashcroft3 dial thermometers are carefully cali- case.
br:ted at the factory and under ordinary conditions

s b d W MMW bwill remain accurate indefinitely.
ture on the pointer. Hold the tail end of'the pointer,

It is a good practice. however, to test all dial thermome- close to the center knurled disc, with one hand, and
t:rs periodically. turn the knurled disc with the other hand until the
To test a dial thermometer immerse the bulb side pointer is brought to the proper point on the scale..

by side with an accurate test thermometer in a liquid Be sure to replace the glass cover, gasket and ring ~

which is being stirred vigorously, after the adjustment has been made.

SPARE PARTS UST

Name of Part Part Number

MGIans Cower t- . .. .. RG302
-

e..........
(M gashet ............ ............... NW121

Ring..................................... ... .... . ... ND1748A
Pointer Assembly ...... .. ... ..... . .. . .......... R A 1807.

9Q MANNING, MAXWELL & MOORE

M - v" -t -
~

-

STRATFORD CO.BECTICUT

.cerum 36* 25010s9 B Printed in U. S. A.



ATTACHMENT 2

E-SYSTEM SNUBBER BILL OF MATERIAL INFORMATION

DOCUMENT NO.- TITLE COMMENTS

P 4 01 D-VARS-001, REV. 1 E.O.MSIS FOR E-SYSTEM
! P40 l D-VARS-00 2, REV. 1 . SNUBBER
. P 4 01 D-VARS-0 0 3, REV. 1.
P401D-VARS-00 4, REV. 1
- P401D-VARS-005, REV. 1
P401D-VARS-006, REV. 1

DWG.NO.'157507, REV. B SNUBBER ASSEMBLY 70 KIP' NON-METALLIC
(P40lD(0)-18(1)-2, 18 SHEETS) MATERIAL
.(P401D(0)-18(2)-2, 2. PARTS) INFORMATION
-(P401D(0)-18(3)-2, 1 SHEET) MARKED
DWG NO. 152055,-REV. F VALVE ASSEMBLY

iP401D(0)-1(1)-1, REV. A TEST REPORT ON NON-
METALLIC SEAL MATERIAL
FOR USE IN SNUBBERS*

P401D(0)-1(9)-l PRODUCT OUALIFICATION MATERIAL LIST
REPORT,-VOLUME 9 OF 9, PROVIDED ON
REVISION STATUS OF. PAGE 13 & 14.
SNUBBER DRAWINGS

.
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' . ' ' EQMS NO. : P401D-VARS-001

REF. NO. : MS-P4010 -BB -H-VARS -001
REV. NO.: 1

SHEET 1 o f __3_

E.O. MAINTENANCE AND SURVElLLANCE INFORMATION SHEET FOR HCGS

Safety Related Syste"n Nuclear Boller & Rectre. Environment: Her sh Mlld
Component Tag No. _188 013 H06, IBB 013 H07, IBB 013 H08, P.O. No. P401D(0)

IBB 013 H09, 188 014 H06, 188 014 H07,
IBB 014 H08, 188 014 H09

Component Name: Hydraulle Snubbers

Type of Component: El ectrical Mechanical
_- _- -_

Type of Replacement: Total b Subcompo nent NA
Component: Quellflod Life 40 years vendor E-Systems, Inc. Model 152003

Montek Division
Subcomponent: __

(30 KIP Rating)

Name/ Material Vendor 1.D./Part No. Quallfled Life Notes
1. Non-Extrusion Rlngs for See Note 1 L-P-590 5 years 1,2

T-Seals / Cotton Fabric with
Phenolic Blnder

2. Thread Lubricant /Dow Corning Dow Corning Molykote 505 See Note 4 3,4
4505 Paste

3. Non-Extruslon Rings for Piston See Note 1 910901-103 5 years 1,2
T-Seal / Unfilled Polyamide
(6/6 Nylon)

4. Loctite / Loctite Compound AV Loctite Corp. #87(AV) 5 years 5
5. Hydraulle Fluid /Sillcone General Eectric SF1154 5 years 2,9

Snubber Fluid
6. Poly-Pak (Scraper)/ Ethylene See Note 6 25001750-4207 4 years 6,7,8

Propylene

7 T-Seal (Piston)/ Ethylene Propy- See Nota 1 910901-103 4 years 1,7,8
lene

8. T-Seal Rod / Ethylene Propylene See Note 1 105327009520041 4 years 1,7,8
9. T-Seal Piston (RESVR)/ Ethylene See Note 1 104346009520041 4 years 1,7,8

Propylene
10. Backup Rings / Ethylene Propylene, See Note 6 8-017-E652-90 4 years 6,7,8

Parker Seal Co. Compound
E652-90

11 Backup Rings / Ethylene Propylene, Soo Note 6 8-240-E652-90 4 years 6,7,8
Parker Seal Co. Compound
E652-90

12. Backup Rings / Ethylene Propylene, See Note 6 8-fl6-E652-90 4 years 6,7,8
Parker Seal Co. Compound
E652-90

13. Backup Rings / Ethylene Propylene, See Pete 6 8-fl3-E652-90 4 years 6,7,8
Parker Seal Co. Compound

E652-90
14 Backup Rings / Ethylene Propylene, see ete 6 8-109-E652-90 4 years 6,7,8

Parker Seal Co. Compound
E652-90 az-5

a
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EQMS NO.: P4010-VARS-001*
*

REF. NO.: MS-P401D -B8 -H-VARS -001
REV. NO.: 1

SHEET 2 of J

E.Q. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS

Subcomponent:

Name/ Material Vendor 1.D./Part No. Quallffed Life Notes -

15. Backup Rings / Ethylene Propylene, See Note 6 8-021-E652-90 4 years 6,7,8
Parker Seal Co. Compound
E652-90

16. "O" Rings / Ethylene Propylene, see Note 6 3-906-E-740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

17 "O" Rings / Ethylene Propylene, See Note 6 3-904-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

18. "O" Rings / Ethylene Propylene, See Note 6 2-240-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

19 "O" Rings / Ethylene Propylene, See Note 6 2-116-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

20. "G3 Rings / Ethylene Propylene, See Note 6 2-113-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

21 "O" Rings / Ethylene Propylene, See Note 6 2-109-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

22. "0" Rings / Ethylene Proplyene, See Note 6 2-021-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

23. "O" Rings / Ethylene Propylene See Note 6 2-017-3740-75 4 years 6,7,8
Parker Seal Co. Compound
E740-75

NOTES & SPECI AL REQUIREMENTS (MAINTENANCE /SUB COMP. DETAIL /OTHERS):

* Shelf Life, when given, is for when Item is stored in accordance with product / manufacturer's
printed requirements.

1. Vendors for this material are: a) Greene, Tweed and Co.;
b) Parker Seal Co.

2. Shelf life' is not given.

3. Shelf life' is 18 months (Stored below 77'F).
4. Material used as a thread lubricant for assent:ly. Use whenever

components are disassembled, whether required maintenance is
performed or not.

5. Shelf life' is 1 year minimum (In original contalnors under
68* f 20'F).

6. Vendors for this material are: a) DuPont (makes the restn);
Final Fabricators: a) Parker Seals, "O" Ring Division;
b) Precision Rubber Co.; c) Crane Packing Co.

cz-6
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EQMS NO.: P401D-VARS-001

REF. NO.: _MS-P401D -BB -H-VARS -001
REY. NO.: 1

SHEET 3 of J

E.Q. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS

7. Shel f life" is 15 years Uncompressed and 5 years Osmpressed.
8. Replace all sof t seals every 4 years.
9. Check fluid level overy 2 years.

REFERENCE INFORMATION:

DOCtNENT TITLE DOC. NO. REY. DATE PAGE NO. REMARKS
Mechanical Equipment MEQ-1 0 3-29-85 Appendices
Environmental Quellf1 cation A,B,D,E
Report

P401D(Q)
MDS-7,18,
21,22,298,

39

PREPARED BY: .I DATE: |L/Ii[6 CHECKED BY Es /8 d #of 2e

0 /r " ' ' '

az 1
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EQMS NO.: P4010-VARS-002,
,

REF. NO.: MS-P401D -A8 -H-VARS -002
REY. NO. : 1
SHEET 1 of ,'[

E.O. MAINTENA_NCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS
.__ ___

Safety Related System Maln Steam Environment: Hersh b-4| Mild b--)
Component Tag No. l AB 031 H04, IAB 031 H07, IA8 032 H04, P. O. No . P4010(0)

1AB 032 H07
Component Name: Hydraulle Snubbers

- -

Type of Component: El ectrical U Mechanical

Type of Replacement: Total subcomponent NA
Component: Quellfled Life 40 years vendor E-Systems, Inc. Model 152005

Montek Division (50 KlP Rating)
Subcomponent:

Name/ Material Vendor I.D./Part Ns. Quallffed Life Notes
1. Non-Extrusion Rings for See Note ! L-P-590 5 years 1,2

T-Seals / Cotton Fabric with
Phonolle Binder

2. Thread Lubricant /Dow Corning Dow Corning Molykote 505 See Note 4 3,4
d505 Paste

3. Non-Extruslon Rlngs for Piston See Note 1 910901-105 5 years 1,2
*

T-Seal / Unfilled Polyamide
(6/6 Nylon)

4. Loctite / Loctite Compound AV Loctite Corp. #87(AV) 5 years 5
5. Hydraulle Fluid /Sillcone General Eoctric SFll54 5 years 2,9

Snubber Fluid
6. Poly-Pak (Scraper)/ Ethylene See Note 6 25002250-4207 4 years 6,7,8

Propylene
7. T-Seal (Piston)/ Ethylene Propy- See Note 1 910901-105

_
4 years 1,7,8

lene
8. T-Seal Rod / Ethylene Propylene See Note 1 105331009520041 4 years 1,7,8

9. T-Seal Fiston(RESVR)/ Ethylene See Note 1 104346009520041 4 years 1,7,8
Propylene

10. Backup Rings / Ethylene Propylene See Note 6 8-017-652-90 4 years 6,7,8
Parker Seal Co. Compound

E652-90
11. Backup Rings / Ethylene Propylene, See Note 6 8-427-E652-90 4 years 6,7,8

Parker Seal Co. Compound

E652-90
12. Backup Rings / Ethylene Propylene, See Note 6 8-116-E652-90 4 years 6,7,8

Parker Seal Co. Compound

E652-90
13. Backup Rings / Ethylene Propylene, See Note 6 8-113-E652-90 4 years 6,7,8

Parker Seal Co. Compound

E652-90
14 Backup Rings / Ethylene Propylene, See Note 6 8-109-E652-90 4 years 6,7,8

Parker Seal Co. Compound
E652-90 az-8
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EQMS NO.: P40lD-VARS-002,
*

REF. NO.: MS-P401D -AB -H-VARS -002
REY. NO.: 1
SHEET 2 o f _3,

E.Q. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS

Subcomponent :

Name/ Material Vendor I.D./Part No. Quallf fed Life Notes
15. Backup Rings / Ethylene Propylene, See Note 6 8-021-E652-90 4 years 6,7,8

Parker Seal Co. Compound
E652-90

16. "O" Rings / Ethylene Propylene, See Note 6 3-906-E-740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

17 "O" Rings / Ethylene Propylene, See Note 6 3-904-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

18. "0" Rings / Ethylene Propylene, See Note 6 2-427-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

19. "O" Rings / Ethylene Propylene, See Note 6 2-fl6-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

20. ;"0" Rings / Ethylene Propylene, See Note 6 2-fl3-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

21 "0" Rings / Ethylene Propylene, See Note 6 2-109-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

22. "O" Rlr.gs/ Ethylene Proplyene, See Note 6 2-02 f-E740-75 4 years 6,7,8
Parker eal Company Compound
E740-75

23. "0" Rings / Ethylene Propylene, See Note 6 2-Ol 7-E74 0-75 4 years 6,7,8
Parker Seal Co. Compound
E740-75

1. Vendors for this material are: a) Greene, Tweed and Co.;
b) Parker Seal Co.

2. Shel f Ilfe' Is not given.
3. Shelf Ilfe' Is 18 months (Stored below 77'F).
4. Material used as a thread lubricant for assembly. Use whenever

components are disassembled, whether required maintenance is
performed or not.

5. Shelf life' Is 1 year minimum (in original containers under
68';t20*F).

6, Vendors for this material are: a) DuPont (makes the restn);
Final Fabricators: a) Parker Seals, "0" Ring D!vlsion;
b) Precision Rubber Co.; c) Crane Packing Co.

7. Shel f life' Is 15 years Uncompressed and 5 years compressed.
8. Replace all sof t seals every 4 years.
9,' Check fluid level every 2 years.

82-9
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EOMS NO.: P401D-VARS-002
REF. NO. : y-P40I0 -AB -H-VARS -002
REV. NO.: 1

SHEET 3 of J

E.Q. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS

REFERENCE INFORMATION:

DOCUMENT TITLE DOC. NO. REY. DATE PAGE NO. REMARKS
Mechanical Equipment MEQ-1 0 3-29-85 Append Ices
Environmental Quellfication A, B, D, E
Report

P401D(Q)
MDS-7,18,
21,22,298,
39

\, , I DATE:k2/li.[6CHECKEDBY:
PREPARED BY:

,,/ : //, , MS=>/ e

- . -

sz 10
,

1

I
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EQMS NO.: P401D-VARS-003
REF. NO.: MS-P4010 -BB -H-VARS -003,

,

REV. NO.: 1

SHEET 1 of J

E.O. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS
- -

.
Safety Related System Nuclear Boller & Rectre. Environment: Hersh Mild
Component Tag No. 188 011 H02, IBB 011 H03, 188 011 H07, P.O. No. P4010(Q)

188 011 H08, 188 012 H02,188 012 H03,
188 012 H07, 183 012 H08, 188 012 H09,
188 012 H10, IBB 013 H01, IBB 013 H04,
188 014 H01, 188 014 H04, IBB 011 H09,
188 011 H10

Component Name: Hydraulic Snubbers

Type of Component: Electrical Mechanical

Type of Replacement: Total Subcomponent NA
Component Quellflod Life 40 years Vendor E-Systems, Inc. Model 152005,

Montok Division (50 KIP Rating)
Subcomponent:

Name/ Material vendor 1.0./Part No. Qualified Life Notes
1. Non-Extrusion Rings for See Note I L-P-590 5 years 1,2

T-Seels / Cotton Fabr_lc with
Phenolle Blnd'or

2 Thread Lubrica.it/Dow Corning Dow Corning Molykote 505 See Note 4 3,4.

d505 Paste
3. Non-Extrusion Pings for Piston See Note 1 910901-105 5 years 1,2

T-Seal / Unfilled Polyamide#

(6/6 Nylon)
' 4. Loctite / Loctite Compound AV Loctite Corp. d87(AV) 5 years 5

5. Hydraulle Fluid /Sillcone General Eectric SF1154 5 years 2,9

Snubber Fluid
6. Poly-Pak (Scraper)/ Ethylene See Note 6 25002250-4207 4 years 6,7,8

Propylene

7 T-Seal (Piston)/ Ethylene Propy- See Note 1 910901-105 4 years 1,7,8
*

lene
-8 T-Seal Rod / Ethylene Propylene See Note 1 105331009520041 4 years 1,7,8,

9. T-Seal Piston (RESVR)/ Ethylene See Note i 104346009520041 4 years 1,7,8

Propylene

10. Backup Rings / Ethylene Propylene See Note 6 8-017-E652-90 4 years 6,7,8,

! Parker Seal Co. Compound .

[ E652-90
11 Backup Rings / Ethylene Propylene, See Note 6 8-427-E652-90 4 years 6,7,8

[ Parker Seal Co. Compound
E652-90

; 12. Backup Rings / Ethylene Propylene, See Note 6 8-116-E652-90 4 years 6,7,8
Parker Seal Co. Compound
E652-90

13. Backup Rings / Ethylene Propylene, See Note 6 8-113-E652-90 4 years 6,7,8

Parker Seal Co. Compound
E652-90

14 Backup Rings / Ethylene Propylene, See Note 6 8-109-E652-90 4 years 6,7,8,
; Parker Seal Co. Compound

E652-90 az-Il

!
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EOMS NO.: P4010-VARS-003.

REF. NO.: MS-P4010 -88 -H-VARS -003
REY. NO.: 1

SHEET 2 of J

E.O. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS

Subcomponent:

Name/Matertal Vendor I.D./Part fe. Qual 1 fled L1fe Notes
15. Backup Rings / Ethylene Propylene, See Note 6 8-021-E652-90 4 years 6,7,8

Parker Seal Co. Compound
E652-90

16. "O" Ringt/ Ethylene Propylene, See Note 6 3-906-E-740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

17. "0" Rings / Ethylene Propylene, See Note 6 3-904-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

18. "O" Rings / Ethylene Propylene, See Note 6 2-427-E740-75 4 iears 6,7,8
Parker Seal Company Compound
E740-75

19. "O" Rings / Ethylene Propylene, See Note 6 2-116-E740-75 4 years 6,7,8
Parker Seal Company Compound .
E740-75

20. "O" Rings / Ethylene Propylene, See Note 6 2-113-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

21. "O" Rings / Ethylene Propylene, See Note 6 2-109-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

22. "O" Rings / Ethylene Proplyene, See Note 6 2-021-E740-75 4 years 6,7,8
Parker Seal Company Compound
E740-75

23. "O" R!ngs/ Ethylene Proplyene, See Note 6 2-017-E740-75 4 years 6,7,8
Parker Seal Co. Compound
E740-75 *

NOTES & SPECI AL REQUIREMENTS (MAINTENANCE /SUB COMP. DETAIL /0THERS):
'Shel f Lif e, when given, is for when item is stored in accordance with product /manuf acturer's
printed requirements.

1. Vendors for this material are: a) Greene, Tweed and Co.;
b) Parker Seal Co.

2. Shel f Il fe' 15 not glven.
3. Shelf life' Is 18 months (Stored below 77'F).
4. Material used as a thread lubricant for assest:ly. Use whenever

components are disassembled, whether required maintenance is
performed or not.

5. Shelf life' is 1 year minimum (In originst containers under
68' ,t 20*F) .

6. Vendors for this material are: a) DuPont (makes the restn);,

Final Fabricators: a) Parker Seals, "O" Ring Division;
b) Precision Rubber Co.; c) Crane Pecking Co. az-12
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EOMS NO.: P401D-VARS-003
REF. NO.: MS-P401D -BB -H-<ARS -003
REV. NO.: I

SHEET 3 of J

E.Q. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS

7. Shelf life' Is 15 years Uncompressed and 5 years Compressed.
8. Replace all soft seals every 4 years.
9. Check fluid level overy 2 years.

REFERENCE INFORMATION:

DOCUMENT TITLE DOC. NO. REY. DATE PAGE NO. REMARKS
Mechanical Equipment , MEO-I O 3-29-8 5 Appendices
Environmental CualIfIcation A,B,0,E
Report P4010(Q)

% S-7,18,
21,22,298,

39

k.. DATE: \t-(C -d CHECKED BY'PREPARED BY: E:/ J# 8s u
- ,-- ,

az 13
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EQMS NO.: P4010-VARS-004
REF. NO.: MS-P4010 - AB -H- VARS -004
REV. NO.: I

SHEET I of 4

E.Q. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS

Safety Related System Main Steam Environment: Harsh Mild

Component Tag No. TAB 030 H02 P.O. No. P401D(Q)
1AB 030 H03
1AB 030 H04
1AB 030 H05
1AB 031 H02

_1AB 03t H03
AB 031 H05

IAB 032 H02
1AB 032 H03
1AB 032 H05
1AB 033 H02
1AB 033 H03
1AB 033 H04

___ ._

1AB 033 H05

Component Name: Hydraulic Snubbers

Type of Component: Electrical Mechanical

- - -

Type of Replacement: Tota l U Subcomponent NA

Component: Quallfled Life 40 Years Vendor E-Systems, Inc. Model 152007
Montek D1vlsion (70 KIP Rating)

E.O. MAINTENANCE AND SURVEILLANCE INFORMATION SHEE1 70R HCGS
Subcomponent:

Name/ Material Vendor I.D./Part No. Quellf fed Life Notes

1. Non-Extrusion Rings for T Seals See Note 1 L-P-590 5 Years 1,2

/ Cotton Fabric with Phenolic

Blnder

2, ihread Lubricant /Dow Corning Dow Corning Molykote 505 Paste See Note 4 3,4

d505

3, 2n-Extrusion Rings for P!ston See Note 1 910901-107 5 Years 1,2

T-Seal /Unf tlled Polyamide

(6/6 Nylon)

B-4/ l-b p
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EQMS NO.: P401D-VARS-004
' . REF. NO.: MS-P401D - AB -H- VARS -004

REV. NO. 1

i

SHEET 2 of 4

E.0. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS
Subcomponent:

Nemo/Meterial vendor 1.0./Part No. Quellflod Life Notes

4. Loctite / Loctite Compound AV Loctite Corp. #87 (AV) 5 Years 5
5. Hydraulle Fluld/Sillcone General Electric SF1154 5 Years 2,9

Snubber Fluid
6. Poly-Pek (Scrapper)/ See Note 6 25002375-4207 4 Years 6,7,8

Ethylene Propylene

7. T-Seel Piston / See Note 1 910901-107 4 Years 1,7,8
i Ethylene Propylene

8. T-Seel Rod / Ethylene Propylene See Note 1 105332009520041 4 Yer s 1,7,8
9. T-Seel Piston (RESVR)/ See Note i 104346009520041 4 Years 1,7,8

Ethylene Propylene
,

10. Beckup Rings / Ethylene See Note 6 8-017-E652-90 4 Years 6,7,8
Propylene, Parker Seal Co.

Compound E652-90

11, Backup Rings / Ethylene See Note 6 8-434-E652-90 4 Years 6,7,8
Propylene, Parker Seel Co.
Compound E652-90

12. Beckbo Rings / Ethylene See Note 6 8- f l6-E652-90 4 Years 6,7,8
<

j Propolone, Parker Seel Co.
* Compcund E652-90

13. Backup Rings / Ethylene See Note 6 8-113-E652-90 4 Years 6,7,8
Propylene, Parker Seal Co.

'

Compound E652-90

14. Backup Rings / Ethylene See Note 6 8-109-E652-90 4 Years 6,7,8
Propylene, Parker Seal Co.

;- Compound E652-90

15. Backup Rings / Ethylene See Note 6 8-021-E652-90 4 Years 6,7,8
Propylene, Parker Seal Co.

Compound E652-90

j. 16. 'O' Rings / Ethylene _See Note 6 3-906-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.

' Compound E740-75

17. 'O' Rings / Ethylene See Note 6 3-904-E740-75 4 Years 6,7,8
;' Propylene, Parker Seel Co.

| Compound E740-75
t
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EQMS NO.: P401D-VARS-004
REF. NO.: MS-P4010 - AB -H- VARS -004
REY. NO.: O
SHEET 3 of 4

E.Q. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR NCGS
Subcomponent:

Name/ Material Vendor I.D./Part No. Quallffed Life Notes

18. 'O' Rings / Ethylene See Note 6 2-434-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.
Compound E740-75

19. 'O' Rings / Ethylene
~

See Note 6 2-Il6-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.

Compound E740-75

20. 'O' Rings / Ethylene See Note 6 2-113-E740-75 4 Year- 6,7,8
Propylene, Parker Seal Co.

Compound E740-75

21. 'O' Rings / Ethylene See Note 6 2-109-E740-75 4 Yecrs 6,7,8
Propylene, Parker Seal Co.

Compound E740-75
22. 808 Rinas/ Ethylene See Note 6 2-021-E7 40-75 4 Years 6,7,8

Propylene, Parker Seal Co.

Compound E740-75

23. 'O' Rings / Ethylene Propylene See Note 6 2-017-E740-75 4 Years _ 6,7,8
Parker Seal Co.
Compound e740-75

NOTES & SPECI AL REQUIREMENTS (MAINTENANCE /SUB COMP. DETAIL /0THERS):
cShelf Life, when given, is for when Item Is stored in accordance with product /manuf acturer's
printed requlrements.

I. Vendors for this material are: a) Greene, Tweed and Co.; b) Parker Seal Co.

2. Shelf life * Is not given.

3. Shelf Ilfe * ls 18 months (stored below 77'F).

4 Material used as a thread lubricant for assembly. Use whenever components are disassembled,
whether required maintenance is performed or not.

5. Shel f life * Is I year minimum (In orfgtnal containers under 68' ;t 20*F).

6. Vendors for this material are: a) DuPont (makes the restn); Final Fabricators: a) Parker
Seals, 'O' Ring Division; b) Precision Rubber Co.; c) Crane Pecking Co.

B-4/3
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EOMS NO.: P401D-VARS-004
REF. NO.: MS-P401D - AB -H- VARS -004
REY. NO.: 1

SHEET 4 of 4

E.Q. uAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HC E (CONT'D)

NOTES & SPECI AL REOUIREMENTS (MAINTENANCE /SUB COMP. DETAIL /0THERS):

'Shel f Lif e, when given, is for when item is stored in accordance with product / manufacturer's
printed requirements.

7 Shel f lif e * Is 15 years uncompressed and 5 years compressed.

8. Replace all sof t seals every 4 years.

9. Check fluid level every 2 years.

REFERENCE INFORMATION:

DOCUMENT TITLE DOC. NO. REY. DATE PAGE NO. REMARKS
Mechanical Equipment MEQ-1 0 3-29-85 Appendices

Environmental Qualification A, B, D, E
Report P401D(Q)

MDS-7, 18,
21, 22, 298,
39

\.E DATE: kL.M .-[ CHECKED BY;PREPARED BY: -d 26 DATE:/. -5'#
, ,, e .- -

8-4/4

__ -. , _ _ _ . .
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EQMS NO.: F401D-VARS-005
REF. NO.: MS-P401D - BB H- VARS -005
REY. NO.: 1

~

SHEET 1 of 4

E.O. MAINTENANCE AND SURVElLLANCE INFORMATION SHEET FOR HCGS

Safety Related System Nuclear Boiler and Rectre. Environment: Harsh Mild

Component Tag No. 188 013 H02 P.O. No. P401D(0)
188 014 H02

Component Name: Hydraulle Snubbers

Type of Component: Electrical Mechanical

Type of Replacement: Total Subcomponent NA

Component: Quallffed Life 40 Years Vender E-Systems, Inc. Model 152007
Montok Division (70 KIP Rating)

E.Q. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS
Subcomponent:

Nemo/ Material Vendor 1.D./Part No. Quellfled Life Notes

1. Non-Extrusion Rings for T Seals See Note 1 L-P-590 5 Years 1, 2

/ Cotton Fabric with Phenolle

Blnder

2. Thread Lubricant /Dow Corning Dow Corning Molykote 505 Paste See Note 4 3,4

#505

33 _Non-Extrusion Rings for Piston See Note 1 910901-107 5 Years I,2

T-Seal / Unfilled Fblyamide

(6/6 Nylon)

B-5/1-bp
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EQMS NO.: P401D-VARS-005

REF. NO.: MS-P401D - B8 -H- VARS -005
REV. NO. 1

SHEET 2 of 4

E.Q. MAINTENANCE AND SURVEILLANCE INFoltlATION SHEET FOR HCGS *

Subcomponent:

Name/Meteriel vendor 5.0./Part No. Quellflod L1fe Notes

4. Loctite / Loctite Compound AV Loctite Corp. f87 (AV) 5 Years 5
5. Hydraulle Fluid / Silicone General Electric E1154 5 Years _2, 9

Snubber Fluid
6. Poly-Pek (Scrapper)/ See Note 6 25002375-4207 4 Years 6,7,8

Ethylene Propylene-

7. T-Seal Piston / See Note 1 910901-107 4 Years 1,7,8
Ethylene Propylene

8. T-Seal Rod / Ethylene Propylene See Phte 1 105332009520041 4 Yous 1,7,8
9. T-Seel Piston (RESVR)/ See Note 1 104346009520041 4 Years 1,7,8

Ethylene Propylene __
,

10. Backup Rings / Ethylene See note 6 8-017-E652-90 4 Years 6,7,8
Propylene, Parker Seal Co.
Compound E-652-90

11. Beckup Rings / Ethylene See Note 6 8-434-E652-90 4 Years 6,7,8
-Propylene Parker Seel Co.
Compound E652-90

12. Backup RInns/ Ethylene See Note 6 8-116-E652-90 4 Years- 6,7,8
PropyIene Perkor See1 Co.
Compound E652-90

13. Beckup Rings / Ethylene See Note 6 8-113-E652-90 4 Years 6,7,8
Propylene, Parker Seal Co.
Compound E652-90

14. Beckup Rings / Ethylene See Note 6 8-109-E652-90 4 Years 6,7,8
Propylene, Parker Seel Co.
Compound E652-90

15. Backup R!ngs/ Ethylene See Note 6 8-021-E652-90- 4 Years 6,7,8
Propylene, Parker Seel Co.

Compound E652-90

- 16. 'O' Rings / Ethylene See Note 6 3-906-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.
Compound E740-75

17. 80' Rings / Ethylene See Note 6 3-904-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.
Compound E740-75

.

B-5/2
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EQMS NO.:_P4010-VARS-005

REF. NO.: MS-P401D - B8 -H- VARS -005
REV. NO.: 1

SHEET 3 of 4

E.O. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS
*

Subcomponent :

Name/ Material Vendor 1.0./Part No. Quallflod Life Notes

18, '08 Rings / Ethyl ene See Note 6 2-434-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.
Compound F740-75

19, 'O' Rings / Ethylene See Note 6 2-I l6-E740-7 5 4 Years 6,7,8
Propylene, Parker Seal Co.
Compound E740-75

20, 'O' Rings / Ethylene See Note 6 2-Il3-E740-75 4 Year * 6,7,8
Propylene, Parker Seal Co.
Compound E740-75

21. 80' Rings / Ethylene See Note 6 2-109-E740-75 4 Yones 6,7,8
Propylene, Parker Seal Co.
Compound E740-75

22, 'O' Rings / Ethylene See Nota 6 2-021-E740-75 4 Years 6,7,8
Propylene, Perker Seal Co.
Compound E740-75

23 'O' Rings / Ethylene See Note 6 2-Ol7-E740-75 4 Years 6,7,8
Parker Seal Co.
Compound E740-75

NOTES & SPECI AL REOUIREMENTS (MAINTENANCE /SUB COMP. DETAIL /0THERS):
6Shel f Life, when given, Is for when Item is stored in accordance with product / manufacturer's
printed requirements.

1. Vendors for this material are: a) Greene, Tweed and Co.; b) Parker Seal Co.

2. Shelf life a is not given.

3. Shelf life * Is 18 months (stored below 77'F).

4 Material used as a thread lubricant for assembly. Use whenever components are disassembled,
whether required malntenance is performed or not.

5. Shelf life * Is I year mlnlmum (In orlgInal containers under 68';t 20*F).

6. Vendors for this material are: a) OuPont (makes the resin); Final Fabricators: a) Parker
Seals, 'O' R!ng Divlslon; b) Proclsion Rubber Co.; c) Crane Packing Co.

B-5/3
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EQMS NO.: P4010-VARS-005
,- REF. NO.:_MS-P401D - B8 -H- VARS -005

REY. NO. : 1s

SHEET 4 of 4
.

E,Q. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS (CONT'D)

NOTES & SPECI AL REQUIREMENTS (MAINTENANCE /SUB COMP. DETAIL /0THERS):

" Shelf Life, when given, is for when item is stored in accordance with product / man fu acturer's
printed requirements.

7. Shelf life * Is 15 years uncompressed and 5 years compressed.

8. Replace all,'sof t seals every 4 years. *

9 Check fluid level overy 2 years.

N
..

.-

k
s

RE*ERENCE INFORMATION: g

(X)C'J4ENT TITLE _ D0C. NO. REY. DATE PAGE NO. REMARKS
Mechanical Iquipment MEQ-1 0 3-29-85 Appendices

Environmental Qualification A, B, D, E
Report

, , P401D(Q)
*

g .MOS-7, 18,

A
_ 'N 21, 22, 298,

39

PREPARED BY: DATE:(1,-\0" CHECKED DY
/ju . TE: /) 6am ,

, ., -.
. , .

-
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EQMS NO.: P4010-VARS-006
REF. NO.: MS-P401D - BB -H- VARS -006
REV. NO.: I

SHEET 1 of 4

E.O. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS

Safety Related System Nuclear Boller & Recirc. Environment: Harsh Mild

Component Tac No. 188 011 H11 P.O. No. P401D(0)
188 011 HI2

188 011 H13
IBB 011 H14

188 012 H11

IBB 012 H12

188 012 H13
IBB 012 H14

Component Name: Hydraulle Snutbers

Type of Component: El ectrical Mechanical

Type of Replacement: Total Subcomponent NA

Component: Quallflod Life 40 Years vendor E-Systems, Inc. Model 152010
Montek Division (100 KlP Rating)

E.O. MAINTENANCE AND SURVElLLANCE INFORMATION SHEET FOR HCGS
Subcomponent:

.Name/ Material Vendor I.D./Part No. Quallfled Life Notes

1. Non-Extrusion Rings for T Seals See Note 1 L-P-590 5 Years 1,2

/ Cotton Fabric with Phenolle

Blnder

2. Thread Lubricant /Dow Corning Dow Corning Molykote 505 Paste See Note 4 3,4

#505

3, Non-Extrusion Rings for Plston See Note 1 910901-110 5 Years 1,2

T-Seal / Unfilled Polyamide

(6/6 Nylon)

B-6/1
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i EQMS NO.: P401D-VARS-006
REF. NO.: MS-P401D - B8 -H- VARS -006

* REY. NO. : 1
SHEET 2 of 4

E.Q. MAINTENANCE AND SURVEILLAACE INFORMATION SHEET FOR HCGS
Subcomponent :

Name/ Material Vendor 1.D./Part No. Quallf fed Life Notes

4. Loctlte/ Loctite Compound AV Loctite Corp. #87 (AV) 5 Years 5
5. Hydraulle Flutd/Sillcone General Electric SF1154 5 Years 2,9

Snubber Fluid
6. Poly-Pak (Scraper)/ See Note 6 25003375-4207 I4 Years 6,7,8

Ethylene Propylene
7. T-Seal Piston / See Note 1 910901-110 4 Years 1,7,8

Ethylene Propylene

8. T-Seal Rod / Ethylene Propylene See Note 1 105340009520041 4 Years 1,7,8
9. T-Seal Piston (RESVR)/ See Note 1 104346009520041 4 Years _l,7,8

Ethylene Propylene
10. Backup Rings / Ethylene See Note 6 8-017-E652-90 4 Years f,7,8

Propylene, Parker Seal Co.

Compound E652-90

11. Backup Rings / Ethylene See Note 6 8-441-E652-90 4 Years 6,7,8
Propylene, Parker Seal Co.

Compound E652-90

12. Backup Rings / Ethylene See Note 6 8-II6-E652-90 4 Years 6,7,8
Propylene, Parker Seal Co.

Compound E652-90

13. Backup Rings / Ethylene See Note 6 8-l'3-E652-90 4 Years 6,7,8
Propylene, Parker Seal Co.

Compound E652-90
.

14. Backup Rings / Ethylene See Note 6 8-109-E652-90 4 Years 6,7,8
Propylene, Parker Seal Co.

Compound E652-90
15. Backup Rings / Ethylene See Note 6 8-021-E652-90 4 Years 6,7,8

Propylene, Parker Seal Co.

Compound E652-90

;16. 808. Rings / Ethylene See Note 6 3-906-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.

Compound E740-75

17.i 'O' Rings / Ethylene See Note 6 3-904-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.

Compound E740-75

6-6/2
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EQMS NO.: P4010-VARS-006
REF. NO.: MS-P401D - BB -H- VARS -006
REY. NO.: 1

SHEET 3 of 4

E.O. MAINTENANCE AND SURVElLLANCE INFORMATION SHEET FOR HCGS
Subcomponent:

Name/ Material Vendor I.D./Part No. Quallfled Llfo Notes

18, 'O' Rings / Ethylene See Note 6 2-434-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.
Compound E740-75

,

19. 'O' Rings / Ethylene See Note 6 2-116-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.
Compound E740-75

20. 'O' Rings / Ethylene See Note 6 2-113-E740-75 4 Year * 6,7,8
Propylene, Parker Seal Co.

._ Compound E740-75
~~

21. 'O' Rings / Ethylene See Note 6 2-109-E740-75 4 Yerrs 6,7,8
Propylene, Parker Seal Co.

Compound E740-75

22. 'O' Rings / Ethylene See Note 6 2-021-E740-75 4 Years 6,7,8
Propylene, Parker Seal Co.

Compound E740-75
23, 'O' R!ncs/ Ethylene ser Note 6 2-017-E740-75 4 Years 6,7,8

Propylene, Parker Seal Co.

Compound E-740-75

NOTES & SPECI AL REQUIREMENTS (MAINTENANCE /SUB COMP. DETAIL /0THERS):
< Shelf Life, when given, is for when Item is stored in accordance with product /manuf acturer's
printed requirements.

1. Vendors for this material are: a) Greene, Tweed and Co.; b) Parker Seal Co.

2. Shelf life # Is not given.

3. Shelf life a is 18 months (stored below 77'F).

4 Material used as a thread lubricant for assembly. Use whenever components are disassembled,
whether regulred maintenance is performed or not.

5. Shelf life * Is 1 year minimum (In original containers under 68* ;t 20*F).

6. Vendors for this material are: a) DuPont (makes the restn); Final Fabricators: a) Parker
Seals, 'O' Ring Divlslon; b) Precision Rubber Co.; c) Crane Packing Co.

B-6/3
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EQMS NO.: P4010-VARS-006
REF. NO.: MS-P4010 - BB -H- VARS -006
REY. NO.: 1

SHEET 4 of 4

E.O. MAINTENANCE AND SURVEILLANCE INFORMATION SHEET FOR HCGS (CONT'D)

NOTES & SPECI AL REQUIREMENTS (MAINTENANCE /SUB COMP. DETAIL /0THERS):
' Shelf Life, when given, is for when Item is stored in accordance with product / manufacturer's
printed regulroments.

7. Shelf life * Is 15 years uncompressed and 5 years compressed.

8. Replace all soft seals every 4 years.

9 Check fluid level overy 2 years.

REFERENCE INFORMATION:

DOCUMENT TITLE DOC. NO. REV. DATE PAGE NO. REMARKS
Mechanical Equipment MEO-1 0 3-29-85 Appendices
Environmental Qualification A,B,D,E
Report P4010(0)

MDS-7, 18,
21, 22, 298,

39

DATE: kt-(9,'kCHECKED BY'PREPARED BY: I TE:[) / f[// Jh/
( w ,

,
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LTR DESCRIPTION D A1 E APPRQv[0.

- RE. EASE FOR PRODUCTION PER ER 00411 ,,,,,.g (g,
A' EFFECTIVE----------

7 . . j . 3, f ,,3 ..

B EFFECTIVE ---------
1 #- 274' id %

A. PUBLIC SERVICE ELECTRIC & GAS CO.
HOPE CREEK GENERATING STATION
UNIT NO.1
RECIRCULATION & MAIN STEAM

B. PURCHASE ORDER NO.: 10855 P-401D (Q)-AC

C. M ARK M0. * I -A8-0 30 -HO2, I-AB-OSO-HO3,
/-A B - 030 - H04, I- A B -C 50 -HOS ,
/-A B- OS I - H02, I-A B-03 |- HOS ,
/ - AB - OS I -HOS, I-AB-032.- H02 ,
/-AB -OSE-HOS , / - AB-033 -H05,

5 |- AB -033 - H02 , /-A B - O S 3-H03, '

/-AB-O33 -HO4 . I-AB -033 -HOS,
I-BB-O|3 - HO2 , /-88-O/4 -HO2
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i

1 POSITION INDICATOR ASSY 152187-100 127
,

1 <;
ROD E'1D ASSV-PIST0!! 152107-100 1071 Cl.EVIS-FIXED 152125-001 1191

'

C W ON PARTS 157507-900/ S'4URBER AS$Y 157507-35.0FC 5. 11
'

-36, 0FC,

,

1 POSITION INDICATOR ASSY 152187-100 127
1 ROD END ASSY-PISTON 152107-100 107
1 END FITTING ASSY-FIXED 152078-131 126'
1 COMMON PARTS 157507-900
/ SNttBBER ASSY 157507-34.5F 5, 11i

-34.5F
4

1 POSITION sNDICATOR ASSY 152187-100 127
[ ;>] 1 R0D END ASSY-PISTON 152107-100 107

.

1 END FITTING ASSY-FIXED 152078-130 126
-Aa 1 COMMON PARTS 157507-900

E
.

I CD / SNUBBER ASSY 157507-31.5F 5, 11
i Lw{ -31.SF

tyg -

C|D 5

d
M
O
"

-

~
,

CODE PART OR MATERfAL
I I ZONE ITEM NOMENCLATURE M DESCRlWim SPECIFICATION3 QumTITY mRED IDENT IDENTIF YlNG NO. OR NOT'"

+ ,



. a '. *
,_ ,

l

y :

.

! 't. NUT JAM 910656 '16 122
1 'r 't l0CKWASHER 152196-007 101, 134
1 7' POSITION INDICATOR ASSY 152187-100 127

i ! R00 ErlD ASSY-ADJUST 152117-101 107
1 R00 Efl0 ASSY-PIST01 152107-100 107
1 EfiD FITTING 152137 024 119
1 CuiM0fl PARTS 157507-900
/ SfluBBER ASSY 157507-43 5, 11
-43

.

I NUT-JAM 910656-116 122
1 LOCKWA511ER 152196-007 101, 134
1 POSITION INDICAT0i! ASSY 152187-100 127

-

1 R00 END AS3Y-ADJUST 152117-100 107
1 R0D Ef;D ASSY-PISTON 152107-100 107 .

1 EN9 FITTING 152137 023 119 4
1 C0iiM0ft PARTS 157507-900

gg' SilVBBER ASSY 157507-40 5, 11

$ 1 NUT-JAM 910656-115 122

'

| g
i LOCKWASifER 152196-007 101, 134,,,a g,._

g- 1 POSITIOff INDICATOR ASSY 152187-100 127
g g 1 R0D END ASSY-AtklUST 152117-100 107

1 R00 END ASSY-PISTON 152107-100 107
1 END FITTING 152137-021 119
1 COMMON PARTS 157507-900

-

/ SNUBBER ASSY 157507-38.5 5, 11
-38.5g

O!
S--

I
. .

CODE PART OR MATERIAL
*5 ZONE ITEM NOMENCLATURE OR DESCRISTION ^I

TITY N IDENT IDENTIF YlNG NO. OR NOTE

Ak
_.



p- o. ,

*

i

V

'

1 ts'JT JAM 910656-116 122
1 '0CKWASHER 152196-007 101, 134

"
.

I POSIT 10ft INDICATOR ASSY 152187 100 127,

1 , , y.g>|; ; ROD EtaD ASSY-ADJUST 152117-101 107
.

! R0D Et10 ASSY-PIST0fl 152107-100 107Q ;f, ,

1 WELDMEilT-E XT ENSION -152157-208 106-

1 COPHON PARTS 157507-900
/ SilUBBER ASSY 157507 56 5, 11~~

1

! 1 NUT-JAM 9106S5-116 122
! 1 LOCKWASHER 152196-007 101, 134

1 POSITION INDICATOR ASSY 152187-100 J27
'

1 R0D END ASSY-ADJUST 152117 101 107
j 1 R0D Efl0 ASSY-PIST0tl 152107-100 107'

1 WELOMENT-EXTENSION 152157-210 106
1 COMM0tl PARTS 157507-900
/ SilUBBER ASSY 157507 5; 5, 11-51.,

y eq l NUT-JAM 910656-116 122*
1 LOCKUASilER 152196-007 101, 134

-

a ,, 1 POSIT 10'l l'iDICATOR ASSY 152187-100 127gI 1 R00 END ASSV-ADJUST 152117-101 107.

_ ag 1 R00 EtID ASSY-PIST0TI 152107-100 107
m- 1 WELOMENT-EXTEllSI0rt 152157 209 106
m5 1 COMH0tl PARTS 157507.900

/ SNUBBER ASSY 157507 47 5, 11
-47 -

-

S,
__

!
n -

CODE PART OR MATERIAL
*! ZONE ITEM ENCLATWE M DESGFM SPECIFICATIONTITY N IDENT IDENTIFYING NO. OR NOTE

i $
.
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.

'r' ,

.

1 NUT-JAM 910656-116 122
1 LOCrWASilER 152196-007 101, 134
1 POSIT 10rl INDICATOR ASSY 152187-100 127
1 R0D END ASSY- AD]UST 152117-101 107. .

1 '. ROD END ASSY-PISTON 152107-100 107
<

1 WELDMElli-EXTENSION 15?l57 212 106
1 C0Ft10N PARTS 157507-900.

/ SNUBSER ASSY 157507 67 5, 11
*

-67

|

1 NUT-JAM 910656-116 122
1 LOCtWASilER 152196-007 101, 134
1 POSIT!Cil 'ND;CATOR ASSY 152187-100 127
1 ROD END ASSY-ADJUST 152117-101 107
1 R00 END ASSY-PISTON 152107 100 107
'

WELDMErlT-EXTEtlSION 152157 207 106
i COMMON PARTS 157507-900
/'63 SNUBBER ASSY 157507-63 5, 11 4

.
-

5 5 3D=] '

~

1 t;UT-JAlt 910656-116 122
==& a 1 LOCKWASitER 152196-007 101, 134
(JDI E 1 POSITI0fl IflDICATOR ASSY 152187-100 127
==a) I kOD END ASSY-ADJUST 152117-101 107

--

CJ1' 1 P0D Et:0 ASSY-PISTON 152107-100 107
C73 5 1 NEL D 1LNT-E XTEtlS!0tl 152157-211 106 |

1 C0ffl0N PARTS 157507-900
/' SNU2eLR ASSY 157507-59 5, 11
-59

G
U
S

I
:

w
9 |

| CODE- PART OR MATERIAL'

> I ZONE ITEM WEMAME M DES @Tm SPECIFICATION
QUANTITY m''M IDENT IDENTIF YlNG NO. OR~ NOTE

_

..

- - - - - - - -



. . . .
,

. ~

l fluT-JAfi 910656-116 122I LOCKWASilER 152196-007 101, 134s

1 i '? POSITION IflDICATOR ASSY 152187-100 127
1

'

ROD Efl0 ASSY-ADJUST 152117-101 107
1 R0n END ASSY-l'ISTON 152107-100 107
1 WEL[t4ErlT EFTEriSI0ff 152157-215 106
1 C0ffl0N PARTS 157507-900
/ SNUBCER ASSY 157507-79 5, 11-79

.

1 NUT-JAf4 910656-116 122
1 LOCKWASilER 152196-007 101, 134
1 POSITION INDICATOR ASSY 152187-100 127
1 R0D Efl0 ASSY-ANUST 152117-101 107
1 R00 END ASSY-PISTON 152107-100 107
1 WELDf'ENT EXTEriSION 152157-214 106! I

-

1 COMff0N PARTS 157507-900 4
/ SilUBBEL ASSY 157507-75 5, 11

! $ >- }
ag$ '

1 NUT-JAfi 910656-116 122
ag I LOCrWASilER 152196-007 101, 134_

Em 1 POSITIQi INDICATOR ASSY 152187-100 127
g3 1 R0D END ASSY-ADJUST 152117-101 107

1 R00 Efl0 ASSY-PISTON 152107-100 107'

1 WELDitENT-EXTENSION 152157-213 119
1 C0ffiON PARTS 157507-900
/ SNUBBER ASSY 157507-71 5, 11

G .-71
M
S

i
:

m

CODE I PART OR MATERIAL> $ ZONE ITEM NOMENCLATURE OR DESCRir' TION S I CAT |ONQUMTITY 66 IDENT IDENTIF YING NO. OR NOTE

A
m.-m,,.__ _ -- , . ; = ap
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.-

I flUT-JAM 910056-116' 122
LOCrWASli[R 152196-007 101, 1341 -

'

1 POSITION INDICATOR ASSY 152187-100 127.

* '

1 R0" E*10 .4SSY-ADJUST 152117-101 107
1 R00 END AS?Y-PIST0rl 152107-100 107 ,-

1 WE L0f *E N T -E X1 t'NS I 0tl 152157-218 106
1 C0ffi0fi PAPTS 157507-900.
/ SNUBBER ASSY 157507-91 5, 11
-91

1 NUT-JAM 910656-116 122-

1 LOCKWASHER 152196-007 101, 134
1 POSITION INDICATOR ASSY 152187-100 127
1 ROD END ASSY-ADJUST 152117-101 107
1 R0D END ASSY-PISTON 152107-100 107

> 1 WELEf1ENT-EXTENSION 152157-217 106 4
1 COM 10N PARTS 157507-900
/ SNUBBER ASSf 157507-87 5. 11

! !>$ '

an
bCD 1 HUT-JAM 910656-116 122

- d| 1 LOCKWASHER 152196-007 101, 134
CJ1 ~ l POSITION INDICATOR ASSY 152187-100 127
035 1 PCD END ASSY-ADJUST 152117-101 107

1 R00 END ASSY-PISTON 152107-100 107,

1 WELOMENT-EXTENSION 152157-216 106
1 C0ffiON PARTS 157507-900
/ SNUBBER ASSY 157507-83 S, 11

_83

M

| T
=

|

CODE PART OR MATERIAL
*I " I NOMENCLATURE OR DESCRIPTK)N SPECIFICATION

QUANTITY REQUIRED IDENT IDENTIFYING NO. OR NOTE

A
m-, .- r vrr - ,r .~, ar.w er-mrq.7 :s:yur
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.
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*

1 NUT-JAM 910b56-116 122
1 LOCKWASHER 152196-007 101, 134
1 POSITION INDICATOR ASSY 152187-100 127
1 ROD ErlD ASSY-ADJUST 152117-101 107
1 R00 END ASSY-PISTON 152107-100 10/k 1 NELDMENT-EXTENSION 152157-?20 106 4
1 COMMON PARTS 157507-900
/ SNUBBER ASSY 157507-99 5, 11

As

_
$g 1 NUT-JAM 910656-116 122

5 ) LOCKWASHER 152196-007 101, 134g
g g 1 POSIT 10fl INDICATOR ASSY 152187-100 127

1 ROD ErlD ASSY-ADJUST 152117-101 107
1 R0D END ASSY-PISTON 152107-100 107'

1 WELOMENT-EXTENS10tl 152157-219 106
1 C0ffiON PARTS 157507-900
/ SNUBBER ASSY 157507-95 5. 11-95

u.

U '

i O
2

_

m i

CODE I PART OR MATERIAL
! ZONE ITEM NOMENCLATURE OR DESQRIPTION SPECIFICATION

TITY N IDENT IDENTIFYlNG NO. OR NOTE,
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1

|

1
i .

,

t
|

*

.

>

|

4

1 fiUT-JAM 910656-116 122
-

$ 5h] 1 LOCKWASilER 152196-007 101, 134
1 POSITION IflDICATOR ASSY 152187-100 127

*

d@g 1 CLEVIS 152122-024 118
1 R0D E10 ASSY-PISTON 152107-100 107

,

""$ 1 WELDMENT-E XTEriS10fl 15213'-021 106
-

.W~ 1 COMMON PARTS 157507 900M 5 / SfiUSBER ASSY 157507-45C 5, 11-45C
1

i

W

8-

I "
m

!.
@ |

.

CODE PART OR MATERIAL' NOMENCLATURE OR DESbRIPTION WICATIONQUANTITY REQUIRED IDENT IDENTIFY!NG NO. OR NOTC
1 J

c ., . 2._.x . .. . . . . . _ . ... _ .. . , _ . . . _r
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d,.---_-- _
--. _._. . . . . .
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'

.. an: s . . . ,,

- d. 4. 2. . .
. v, . a . . a.. d : M ~

''

.

.

!

! NUT-JAM 910656-116 122

1 LOCKWASIIER 152196-007 101, 134 -

1 P0$lTI0tl IrlDICATOR-ASSY 152187-100 127
,

! 1 CLEVIS 152122-025 118 -

) 1 ROD END ASSY-PISTGI 152107-100 107

1 WELDFENT-EXTENSION 152157-201 106

1 COMMON PARTS 157507-900
, / SNUBDER ASSY 157507-75.3C3 5, 11

-75.3C3<

(
l NUT-JAM 910656-116 122
1 LOCKhASHER 152196-007 101, 134
1 POSIT 10ft INDICATOR ASSY 152187-100 127
1 CLEVIS 152122-021 118
1 R00 END ASSY-PISTON 152107-100 107
1 l' ELD *ENT-E XTENS10rl 152157-201 106 4[
3 C0m 04 PARTS 157507-900

-

q /.,5.3C2 SNUBBER ASSY 157507-/5.3C2 5, 11 [_

F,

, vG I
; .

3 I
1 NUT-JAM 16 122 [ %ag 9065g-g07 101, 134 '_1 LOCKWASHER 1 219y-

y g 1 POSITION INDICATOR ASSY 152187-100 127 F

1 CLEVIS 152122-022 118
I-

1 R00 END ASSY-PISTC!4 152107-100 107 ,

I WELDi1ENT-EXTFNSION 152157-201 106
'

I ,

1 C04 MON PARTS #157507-900
/ SNUBBER ASSY 157507-75.3C} 5, 11 -

h-;; -15.3Cl , .
,

I
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.. . . . . . . .
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I

1 NUT-JAM 910656-116 122
! 1 LOCKWASHER 152196-007 101, 134
! t POSITION INDICATOR ASSY 152187-100 127
1 1 CLEVIS 152122-021 118
| 1 R0D END ASSY-PISTON 152107-100 107
'

1 WELDMENT-EXTENSION 152157-203 106
1 C0ffiON PARTS 157507-900 4
/ SNUB 8ER ASSY 157507-94.3C 5, 11 '

-94.3C-

>$; .

!' *^
l NUT-JAM 910656-116 122

j

D|
1 LOCKWASHER 152196-007 101, 134

I * 1 POSITION INDICATOR ASSY 152187-100 127
M~ l CLEVIS 152122-023 118,

F3 5 1 100 END ASSY-PISTON 152107-100 107
1 kELDNENT-EXTENSION 152157-202 106
1 COMMON PARTS 157507-900
/ SNUBBER ASSY 157507-84.7C2 5, 11,

,_,

g -84.7C2
Y-; '

~
.

-

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



, 3

| CODE PART OR MATERIAL | g .
'

.

wa 20NE ITEM NOMENCL ATU3F OR DESCRP *tN SPECIFICATION ...-_I.. - . _ _ . . . - . _ . . . . . ...

.

;
-

.

'

/ *
,

,
.

'
.

Eb . E . . . b .E Ibb. E. $ '
'

'

SY: .

2 W PLUG-SEAL 910648-006 114
'

1 PLUG-SEAL 910648-004 114
. *

| 4 SCREW-DRIVE 910647-050 101, 128 -

! 4 BOLT 910657-001
___

121
2 BOLT 910657-010 121

! 8 WASHER l-1/4 910645-009 123, 101
| 2 WASyER 1/2 910645-003 123, 101
| 4/AR WASHER 1/4 910645-001 123, 101
j 8 NUT 910656-009 122

|
1 NUT-J#1 910/.56-20? 122 -

,

'

1 RETAINER SEAL 152066-001 114 ,

I RESERVOIR If1DICATOR 152238-007 101, 131
,

4 T!E BOLT 152451-022 121B4

1 CLIP RETAINER 152237-003 133
1 RETAINER RING 152234-002 ~101, 112
1 BAYONET 152231-001 114
1 RETAINER-RESVR 152830-002 133
1 PISTON & BEARING-RESVR 152226-001 101, 110 .

1 RESERV0!R-11005 152822-002 130, 133.

1 SEAL-SHUT Off ,152195-001 114| - - . - . - - . . .
- 1 CYLINDER-MAIN 152092 017 116

41 RETAINEP THREADED 152067-001 114
'

1 VALVE ASSY ~152055-107i 102
-

g% 1 PORTING TUBE 152048-004 116'
,

1 NAMEPLATE 152045-057 101, 120
) aa 1 SPRING-RESVR 152040-009 101, 112

$ 1 SPRING-RESVR 152040-008 101, 112I (D
d l SPRING-RESVR 152040-007 101, 112 -Tj
(pg {- 1 PISTON & ROD 152037-001 111
CF3 5 1 DAM ASSY-CENTER 152031-101 105

1 DAM ASSY 152024-101 104
/ COMMON PARTS 157507-900

G
,,

|Ni
.

0 ';i
>

- ;,, .

'
. _ _ - _ _ _ - - . - - - - _ . - - - _ _ - -- _

^ t



.

|

MATERIAL | 15'''''
-900 CODE PART OR

> 5 ~.y zone ITEM NOMENCLATURE OR DES' * TION; SPECIFICATION. neur ,ng u y , , y , ,,,, ua no unrr
'

'

; .

I

-

,

'
.

. , _s d- -' ' ' ' , I -

.

MV, -

;

.
'

.

, . .

.

AR LUBRICANT MOLYKOTE 505 PASTE' 1012

AR FLUID SFil54 101
'

i

|
I

| 2 BACK-UP RING 8-434-E652-90- 101,> ,
2 BACK-UP RING '8-ll6-E652-90 101, '

,

| 2 BACK-UP RIflG 8-113-E652-90 101,
1 BACK-UP RIrlG 8-109-E652-90 101,
* BACK-UP RING 8_021-E652-90

101, .ff
|

:
*

! 2 0-RING 3-906-E740-75 101, t

1 0-RING :3-904-E740-75 101,t
,

4'

i 2 0-RING ,2-434-E740-75 101,32:
J '#>} 2 0-RING 2:116-E740-75 101,t-

2 0-RING 2-Il3-E740-75 101, 2
3

; aa 1 0-RING : 2-109-E740-75 101,2:
E 3 0-Ring ';2r021-E740-75 101,f; CD

--a { '!; <

en - .

C3 5 i
2 POLY-PM (SCRAPER) '25002375-420/ w/E740-75 0-RING 101,2:

'-
~ '~

i 1 T-SEAL PISTON ,910901-107
, 101, 2, 12

2 T-SEAL R0D J05332009520041- 101, 2, 10
! E' 1 T-SEAL PISTON S 009520041 101,{p10g" y C0 LEON PARTS-CONT'D , 157507-900,

I
"

I
I I

__ _ _ _ _ _ _ _ .- - _ _ - - _ _ _-__
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NOTES:

g Fill, bleed, rig and acceptance test snubber assy per Spec. 157507-410.
G
< All parts except non-metallic seals shall be thoroughly degreased, washed and cleane-
y in freon or equivalent prior to assembly.

G
Lightly lubricate all internal threads with SF 1154 flutd on assembly.

Clean and lubricate all seals with 5F1154 fluid on assembly.

3 1. Apply loctite. compound AVcper MIL-S-224730 to 152107 rod end threads, 152037
piston threads and threads and shank of noted bolts and mating threaded holese>e Torque per F/D.z

~5
5lh 2. Noted non-metallic seals to .be:pmcured per Spec.cS10641-001:
a. >-

f 3. Af ter fill and bleed procedure per 157507-410, insure 152195 s'iut-off seal is
backed off one half turn from seated position. Torque jam nut per F/D.-

6 4. Fully retract snubber, install 152187 position indicator with 2-1/2' inch pesi
g mark, aligned with edge of housing. Torque jam nut per F/D.
u
h 5. All external surfaces of carbon steel components shall be painted unless nott

in accordance with Spec. 940017-001. Do not paint:g
$ 152078 Fixed End Fitting
w Rod End Bearings
$ 152195 Shut-Off Seal
Q 152226 Reservoir Piston / Searing
_a Elevis Pin Holes of 152122 & 152125
E
W i. tietal stamp applicable data on nameplate per next assembly installation drawi

f prior to assembly per 940001-001.,
,

both external and internal, including bolt shanksW M , M Curstat'Jqtlytoteig 7.
ifghtly, Ot thorcughly, SOS _ paste;1utrjcan47g

_

8. - Tie be,f ts (1) and (4) are threaded into 152031 Center Dam Assy. Apply torqu'
in ?d0 ft. Ib. increments in the following sequence. Both nuts on tie bolt6 ~

t bo'.h nuts on tie bolt (4); either nut of tie bolt (2); either nut of tie bol
c (J). Repeat sequence until all nuts are tightened to required torque and 1.

: .06 dimension is met. Remove torque from nuts in same sequence and incremy'

except nut at end dam (152024) on tie bolt (1) and (4) may be lef t at 300 ft,

' lb torqueto retain assembly when changing end fittings of snubber.
I

2 9. Lubricate.noted faying surfaces lightly, but thoroughly, wittr Molytote;5W7'

pte; lubricant on assembly..

|

.'

I
809 DeG II C000 sDesef **O

A 19156 575 7

_a m.
mas I luar , 14
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LTR oEsCRIPT'oM oATE APpe % g,:,

10. The following alternate parts may M used instead of part no. shown in L/M. See
notes 2 and 101.

i
'' Part No. per L/M Alterr. ate Part No.,

104346009520041 608PS346-0-4248,

k 105332009520041 608RT332-0-4248

11. See next assembly installation drawing prior to filling and bleeding to detemin,
if " test in place" option is required. If test in place vahes are recuired the;
must be installed prior to filling, bleeding and testing in accordance with
instructions on in tallation drawing.

12.'V) Seal back-up rings are one fiece construction. Install T-Seal in piston groove,
U 0Stabilize piston with T-Sea installed and the two back-up rings at 250 F : 20 7

for two hours maximum. Carefully stretch back-up rings over piston head into,

place on T-Seal while parts are at elevated temperature. Allow assembly to cool
- Back-up rings will contract to original size. Acceptable alternate methods of

installation will be approved by Engineering when properly documented.g

\
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MATERIAL NOTES

100. Weld shown on F/0 is done in detail not on assy. Welding is in accorence witt
ASME Code Section III, Subsection NF and Section IX for Class 1 Linear Type
Supports. 100t penetration required. Examination is per Section III, Subsect,

. NF, Article NF-5000. ASME Code requirements are limited to 1977 edition
including addenda thru winter of 1977.

101. Noted parts are exempt per ASME Code Section III. Subsection NF paragraph 21211

102. See drawing 152055 Valve Assembly for| materials. All parts of valve assembly
except 152063 sleeve are exempt per note 101.

103. All parts not exempt per note 101 are made from (1) ASME material conforming
to 1977 edition of Section II of ASME Code including addenda thru winter of
1977 or (2) equiva'ent ASTM naterial certified by E-Systems to conform to
ASME material specification or (3) . approved material per Code Case 1644-8.

104. 152024 contains (1) dam material per note 108 and (2) bearing material per
note 109 exempt per note 101.

-

105. 152031 dam assembly contains(1) dam material per note 108 and (2) bearing
material per note 109 exempt per note 101 and (3) tuo Lee Jet orifice assemblifand Lee Plug made 'of stainless steel construction exempt per note 1017

106. 152157 Weldment Extension Assy contains (1) end fittin
and (2) threaded adapter material per note 108 and (3)g material per note 108pipe material per note
113 or.125. Weld is in accord with note 100.

107. 152107 and 152117 Rod End Assys contain (1) rod end material per note 117
and (2) spherical ball bearing material per note 124 exempt per note 101.

108. Make from ASME SA-36 includino supplemental requirement 52 and nomalized.
( See note 103.

109. Make from aluminum bronze casting per ASME 58-148 alloy no. 954 heat treated;
. , . . + .

or make from ASME-SB-150 alloy 642 bar.

110.1 Make from aluminum bronze casting per ASME S8-148 alloy no. 952 or 954 (as cast
, I'er rieke from ASME-SB-150 alloy 642 bar.
1CG .

111WMake from AISI 4340 forging per ASTM A 668-72 class M. ,Rc 50-54See note 103. Inouctionharden rod dianeters to a depth of .050 to .090 inches Chrtxne pli.terod dianeters eer QQ-C-320 Type 1, CL1, .

.. .

|
. - . _ . . . -

- . _ . ._ .

,,
._

, _ .-
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112. Make from 17-7PH per AMS 5673.

113. Make from pipe per ASME SA-53 Grade B Type S. black finish. See Note 103,

114 Make from 17-4PH stainless steel per ASME SA-564 Type 630. See Note 103,
i

115. Make from casting per ASME SA-351 Grade CF8 or CF8M or from barstock per ASME
SA 479 Type 304 See Note 103.

116. Make from seamless mechanical tubing per ASTil A519-76 Grade 1018 CW or Grade,,

1022 CW. See hate 103.

117. Make from AISI 4340 forging per ASTM A668-72 Class M. See Note 103.

118. Make from casting per ASTM A148-73 Grade 150-125 or make from ASME SA-540
Grade B23 (E4340H) Class 2 or Grade B24 (4340 Mod) Class 2. See Note 103.

119. Make from casting per ASME SA-216 Grade WCB, or make from ASME SA-36 includir
supplemental requirements 52 a.id nomalized. See Note 103.

120. Make from 3003 aluminum, alloy temper 0.

121. This bolt shall conform dimensionally with ANSI Standard B18.2.1-72'for Hex
Cap Screws (Finished Hex Bolts). Bolts shall be supriied without nuts or
washers. No welding is permitted. Material, fabrication, and inspection
shall confom to one of the following (A, B, or C):

I A) Material composition per AISI 4037 or 4340. Fabrication and inspection
per ASME SA 353 Grade BD.

B) Naterial composition per AISI 4135, 4140 or 4340 in accordance with ASME
Code Case 1644-8. Fabrication and inspection per ASTM A490-76a. Tensil.,

specimens in accordance with Supplement III of ASTM A370 or full size
proof loading per ASTM A490-76a shall be used to certify' mechanical
properties.

C) Material, fabHcation and in'spection per ASTM A307-76b Grade A.
'

.

122. A) All nuts -001 thru -015 and -101 thru -129 shall be identical to those
covered by ASTM A194-76 Grade 2H, including supplementary requirement Sf

i suitable for use as specified in ASTM A490-76a. Nuts shall be scale
free, bright finish.

.

B) -201 nuts shall be identical to those covered by ASTM A194 Grade 2 or 21
or f rom material confoming to ASTM A307. These nuts are used in a
sub-assembly that is exempt per Note 101.

C) -202 nuts shall be identical to those covered by ASTM A194 Grade 2H,
including supplementary requirement 56, suitable for use as specified i'
ASTM A490-76a, or ASTM A307-76b Grade A except no welding is permitted..

Nuts shall be scale, free, bright finish.

123. Material: Steel conforming to the requirements for quenched and tempered
_

washers (non-carburized) as covered in ASTM Specification A-325. Washers

A 19156 2575o7
~
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( will be unplated and shall have a hardness of Rochat11 C38 to C45.
. 1

4 124. Spherical ~ Ball Bearing Material: Spherical ball 440C per AMS 5630
i (pe 55 min); outer race 17-aPH per AMS 5643, outer race and ball bore.

i shall be dry-ffimed with a coating that can withstand radiation *wimnments
and operational environment specified fa 910642 specification.

~

-,
'

\

12 5. Make from ASME SA106 Steel Pipe, Grade B. See note 103.
- r

'

126. 152078 contains (1) lug end material per note 115 and (2) spherical ball
bearing material per note 124 exempt per note 101.

127. 152187 assy is exempt per note 101 and contains (1) strap material per note
136 and (2) bolt with material per note 121 and (3) nut with material per
note 1228 and (4) washer with material per note 123.,

128. Material: CRES 18-8 or 16-18 AISI Type 302, 303, 504, 305, or 384.

129. Deleted.

130. Plate bore diameter per QQ-C-320. Type 1, Class 1.
-

131. Make from ASME SA 479 Grade 302 or 304

132. Make from ASME SA-36. See note 103.

% k 133. Make from ASME SA-36 or AISI 1018 CW per ASTM A108-73. See note 103.

134 Make from ASTM A569-72 or A570-72 Grade A or ASTM A167-74 or ASTN A240-75aType 302 or 304

135. Make from A!SI 4140 or 4340 forging per ASTM A668-72 Class L or make from
casting per ASTM A 148-73 Grade 105-85. See note 103.

.

136. Make from ASTM A569-72 or A570-72 Grade A.

.
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1.
To ebbin o: proval fron General Electric forh ntak Di<ision cf E-3yst er s to utilize nen-

_

metallic seals, in snuLber ossemblics, wn~ ich are tok icated from the rnererials in..uded
"

r
herein. '

.-

To supply General Electric with the ph , rect propertics of non-me*ollic seal rnoteriul and

.

2.
i

their essociWd chenges v+en subjected to the tr 5 as required !y General Electricsp :cificetbn I1.CK 2. .-
.

SATDIALS .

1. ;Ccmpot.nd E740-75 Febricated by the Parker Sect Co.<
.

2. [Compourid E652 90 fabricated by the Parker Seal _Co.

3. ,Compophd 952 lbbricotsd i y' Gree.,e, Tweed and Company.
.

'

-

m4
Phenolic fabricoted in accordonee with Fedevol Specificotton L-P-570 and supplied
lodependently by Greene, Tweed and Cor. pony and the Parker Seal Corrpony in conjunction

'

- .-

kith. tisiE "Pt type seals. : .'
* *

.

Unfilled Pbyomide (Nylon 6/6)Non-Extrusion ringper ASTM D789 Type i Grode 2 or per Federol
5. . . . .

;h iSpec L-P-dica. a i:,

N' y-
JEST P.ESULTS

Tha followino summary s oets depict the crigtnal physical croperties of each seal meterial gee,q Polyo-
5 .

r$f;.ond the changes in +he physical properties which occurred us o result 4.7 each of the follcwing tes.t
1. Immenion in water at 212*F for the length of tir e shown on summary sheet. ~'

.

.

::.-2
Immersion in G.E. SF-1154 silicone fluid for 24 hours with va.ying temperatures as follows:

:
c) Three (3) hours at 340 F.

..

b) Three (3) heen et 320'F.
. * -

c) 18 hours at 250'F. ;.:7
.

3
Subiccted to gamino irradiation to the level noted on ecch summary sheet. . .:

,-' , ,
r;.. .

Special ceceptability tests were perforn ed on the Polyomide material and aredescribed in
Appendix B of this report. :*
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TEST SUMMARY _St!EET FOR NON-METALLIC SEALS

Compound Parker E740-75

Water Im.r.crsion SF-1154

Irrodic. tic.7 *Js
.Physical Properties Orffnol For 70 lburs immer. ion to 2 x 10 Ro i

. ~

Hardne:s Shors A pts., (pts. chg.) 75 74 (-1) 72 (-3) 7 9 (24)

Tensile Strength, PSI (cig. %) 2580 2270 (-12) 2380 (-8) 2554 (-1)
Elongation, % (chg. %) 182 170 (-7) 177 (-3) 136 (-25) . '.: .

_. _p_ .

Modulus at 100% Elongotloo, psi, (chg.%) 928 941 (+1) 952 (t3) 1355 (+46) @ 107 Rods

. _ _.

Volume Change, % -0.4 +1.9 N/A
-- ~

-

Compression Set, % of original defl. N/A 10 17.8 41

,

) (Per ASTM-D-395).

t
.

s;

i >$ .}*
'

* Ad[usted data from Parker Repod. P-13 Sheet 27 of this report.
|
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TEST SUMfAARY SliEET FOR NON-METALLIC SEALS

Compound: Parker E652-90

*

'Woter immersion SF-1154 Irrodiotien *Physical Pmperties Original For 70 floors immersion to 2 x 107 Rods

Hordness Shore A pts. (pts, cig.) 88 CD (0) 89 (+1) 91 (+3)

Tensilo Strength, PSI (chg. %) 2330 2570 (+10) 2430 (14) 2382 (!2)
Elongotion, % (chg. %) 146 143 (-2) 143 (-2) 97 (-32),

Modulus at 100% Elongation psi (chg. %) 1230 1430 (+16) 1490 (i21) N/A
Volume Change, % -1.5 40.4 N/A

--

Compression Set, % of original defl. N/A 31.9 Concelled N/A(Per ASTM-D-395)
-

.

0 I3> j .

'

* Adjusted data from Packer Report. P-7 Sheet 21 of Als Report
i"s

.

C3$ : -
-

-- ay '

O~ ;-
03&

g
N __

.

~

I s -

*'

+ ;.
-
..>-

. v,
L

b
' Y.: 1 .:.1 .|.:.. . *.:.:.] . : :- :1 .......: s . . n.. ..

<'.. . .. . . .. c. :. ~ : ., : . . t . .v .. . - ;.. ... .

-

_ __ _ .-



W
' .

_. .

_ TEST SUM 1,tARY SHEET FOR NON-EETALLIC SEALS

Compound: Greene Tweed 952

Worcr Imrae:sion SF-1154 Irradiation *Physical Properties Originol _ For 100 Hours imme r. ion _to 2 x 10/ odsR

Hardness Shore A, pts. (pts., chg.) 81 81 (0) 80 (-1) 82 (+1)

Tensile Strength, PSI (chg. %) 1944 1761 (-9.4) 1730 (-11) 1788 (-8)

Elon9. . , % (chg. %) 169 159 (-5.9) 158 (-6.5) 149 (-12) 2
r |

. _ _

Modulus at 100% Elongation psi (chg. %) 962 904 (-6.0) 915 (-4 .9) 1222 (+27)

Volurne Change, % +1.8 ' +1.2 N/A
-

Compression Set, % of original deft. N/A 27 21 51
(l'or ASTM-D-395) I

M i-
g o

.Yi A
* Adjusted data from Greene Tweed Report. GT-3 SI.eet 11 of this Report i
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TEST SUMMARY SHEET FOR NON-tAETAi LIC SEALS

Compound: Parker Phenolic

Water immersion SF-1154 IrrodiotionPhysical Properties Original For 100 Hours immersion to 2.9o x 107 Rods
.

Hardness Roc. kwell M, pts. (pts. chg.) NOTE: This phenolic is inanufactured to
the mme specificofion as that used

Tensile Strength, PSI (chg. %) by Greene Twecd and Co. See

Volume Change, % dato an Sheet 7 of this report. Also
e,see 18, Sheet 22 for statement from

__.
-

"_Parker Seal Co. on radiation tests.Flex Str PSI Lengthwise

.'.
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TEST SUMMARY SliEET FOR NON-t&TALLIC SEALS
'

Compound: Greenc Tweed Phenclic
.

Watcr immersion SF-1154 Irradiat .n *
Physical Properties Original _ for 100 Hours immersion to 2.96 x 10 Eads7

Hordness Rockwell M pts, (pts. chg.) 107 81 (-26) 108 (+1) See note below

Tensile Strength, PSI (chg. %) 13200 11484 (-13) 81M (-38) See not below
Volume Change, %

- _ _

45.3 . 40.4 See note Lc!vw 1
--

Flex Str PSI Lengthwise 28500 19950 (-30) 21090 (-26) 27142 (-18.8)

* Adjusted dato from Greene Tweed Letter. GT-6 Sheet 14 of this Report.
.

).

' ' .NOTE:
This phenolic material was subjected 'o 1.504 x 10 R:ds durire the test conducted for polyomide

7
[- .33n.j

back up rings. This test is described in Appendix B (SI:cets 33-44) of this report.~

Na pl.ysical
==A 3 tests were performed but ports showed no evidence of chooge visually.
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AFPENDIX .

. . .

.

,.
.

Included herein are copies of the original $$

fest dato supplied to Montek by the Parker : .:
~.

Seal Company and Greene, Tweed and Company, * :-
. ~ .

...
.

. ..

from which the previous summary sheets were ''

prepored.
'..

'

, ' ,
. .

.;-

. .

p NOTE: - Srker Reports have been re-typed (in part) for ley.bility. '
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\j(jsI N GnEGNE, TWOGO a co.

7 t'.zren,1977
.

.

CTC Compound 9'.2 '
Test Results to C ''ystc. a speci.fication 910641' 2-

-
. ..9tC6ht *

;'.-Requirerents Chserved .'Cr161nal Fhysicals
Hard r. 23:. . %ere A, points 60 1 5 c1

:

Ten 91te, psi, mir.., 1200
-

Elongation, <, nin. 19'.4 -

135 169f*cdulus 0107 :'long. , psi, nin. 900 026 ['.
f.

TR-10/50, CF, max.
-50 -62 ''

.

-
r

Innersion Tests: ,

Distilled **ater,100 hours @ 212 ? *5.

*

5!ardreon chanse, points ..

15 0.0 :Tensile change, '' i 15 -9.4 ;.;.21oncatien change, ' + 10 -5.9}'odulus 710rJf Clong., change < E 15 -6.0 .:

'
.

Volur:e Svell, " + 5/- 0 +1.8 "Conpression Set, " of original
deflection, nay.

30 27
.

-

,-*

GE SF *.154 Silicone Fluid, time & .

tenp. to spec. :
Fardness chance, points 15 -1'" ensile enange, 5

1 15 -11Elongation chance,'' --

1 10 - 6.5 -).odulus G 1000 E',cng., change .4 1 15 - 4.9 :.
-

Vol.:. e S ell. < +5/-0 + 1.2 ~

Con;re.ision Set, 4 of original
de'lection, nax. ?,'-

30 21 "

. ' . ,
.

. *
.

*

* To specification as amended by CTC letter of 2/24/77
,
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G FI EdiE N iE, TW15 5 O a c c.
N O R e t4 W A L E S. P E t4 N S Y LV A '.t A 13454 * 2.5 256 9521 * TEtETYPE;51o M 4155

-

July 11, 1977 -

.:

E-3ystees
2268 South 3270 West
Salt Lake City, Utah 84119

*

-
<

Attn: Mr. Paul Masters, Chief "agineer
-

*

Subject: GTC 952 Cc= pound, Radiation Resistance .

#

Gentlemen:
'I
.

Enclosed are results cf testing conducted to evaluate the radiation,

resistance of our 952 Ccepound (PE 071177A). :
(-

Evaluation of the results indicate that seale .~ros this caterial she;1d
,:

perform their required sealin: '.' unction in your application throua;h c i
accumulated radiation exposure limit of 2x107 rads. For ;eals i=sersed .

in a silicone fluid, the exposure limit would probably be increased by a
factor of ten while continuous hi:;h comper1ture corild reduce this limit.

All testing was done by an independent laboratory.
favorably with those conducted en other EPR cc.ocunds. Results comrare vary -

It should ce notsd
that published reports on other sacertals use a 107 rad Icvel and not
the 2x10,7 1cvel v1.ich are reflected in different property cicnge levels.
The 2x10' rad level was scleeted for test to rore nearly acco:odate GE
specificatien requirenents ard preclude necessity ror interpolation between107 and 108 rads, the range of which is considerabic.

We trust the above meets with your approval and vill enable continuationof your project. If questions arise please contaci: us at your e.arliest
convenience.

.

Very truly yours,
GREENE "['[EED & CO.

, ,:W W)
b.n ::.I $.W.

|Thorv11 L. erg
%-

"

Manager, Preduct Engi eering ..

TLB/sjw ..

enel. '#.
..

A
.

-

.

.

152000-600 Revision Amanuf acturers of fluid sealing sy:tems f or fluid power components .
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F.PFECT cl %% M0!) *ICN C'T A C*l'SE. T*n?ED '

, , Ck.M M. U.CVG.2i? GdiCLYO ,

6 3[e eeund c52 criminal 10 rces 2x10 red 7 10 rads
Strde.ess, pts, shore A 79 EC(+1) 80(+1) EC(+1)(Chg, pts),

Tens 116, psi (chg, %) 1583 1475(-7) 1450(-8) 1350(-15)
Elcogatica, % 'c.*r;r, %) 136 116(-13) 120(-12) 35(-33)
F.cdulus 0 100%, psi,

(C.W , %) IC57 1C4C(-3) 135CI-27) ,

ce=t'ressica Set, 25%
deflec:1on 29 days
O TG' (?.)
% criginal deflection ,

*,

Ice:ediately 13.5 22.0 59.5 E 9. 2.

15 mit tes. 11.0 13.0 57.0 E6.0.

30 minutes 9.0 16.2 56.0 88.0
4 hours 7.0 13.5 55.0 G8.0

.

I week 1.0 8.1 51.0 86.5.
,

* Fixtures were ascembled for this ti=c inc16 dine radiaticrt

.

.

*
GREENE, TWEED & CO.

r

NORTH WALES. PA.c
O EFR CC.':FCUND 952

_ -

EFFECT OF RADIATION CN THYSICAL FRCPERTIES
- -

SCALE 0 4 M. MAT 6 C U S T.O
9f2 Cpd------ ------ *

A
DATE APP- / Owf5. NO.

9/11/77 k['I'-) FE ^71177An ry. L oAre

ccwn tm au
GT3 sheet 11 152000-600 Rev. A
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July 12, 1977
.

.

*

.

s
.

.-E-Systens
2263 South 3270 West ',

Salt Lake City, Utah 84119
a

Attention: Mr. Paul Masters, Chief Engineer
..

Subject: Our letter of 7/11/77 and Dwg #PE071177A

Centle=en:
-

-

Due to an error, above referenced Dwg. PE071177A should read under
.

column 2x10y .

rads 1350 (+27) and not (-27). Please change your v
.

ecopy to agree with ours. '-

If there are any questions involving this change, please call. '.
Sincerely, .

-

CREE.NE, TWEED & CO.

. 'f' .

. .v/%-- Y; 'g 3.
*,T. L. Berg ,
--

Manager, Product Engineering
TLS/sju

.

w.

.*

:-

.

.

".,. ~.
..

-

..

..
.

U
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.

..
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(||JG AIIENE, TWCGQ n ca.
-

.- -

.

.-
.

. - ~

7 b:0h. :977 .

. '

Grc.de L Thenolle
Test Results ;c E-Oysters 0;ec. 91C641* .-

d-
.

, :

.To Fed. Spec.
I= 509 Aging '.. rater, 100 Hrs. c 3r 1154 71_ta .'S 21 20 F

, ( to spee,) =>Criginals Eax Chee Actt:al ,
Nax C5ce Acttal .fTer.sile, psi allowed allowed s'

Larathwise 95 0/18300 1.m0 ' -1% -135 ' -hes ;.3g - ,C,5

.-
,

Cresswise 7650/13000 c200 -lot - 1,10 -33 -33; s;...

Flex. Sir. psi
Ione;thwis- 13500/30200 2S500 -37 -305 -30 ; -265. [Crosswise 12600/22300 22000 -30% -25 -20% -18T :Shear Strength * ,

,

psi 11000/15000 15000 -20% -1% + ST ' e 1% 55

.

.

Co. pressive Strength
Flat. Psi . ~ .32300 -2% -23T

--

.$
'

+ 2.7. % '.
+ '

Hardness, Points .
.

IRockwell M M83/114 tP107 ' -30 -26 ' 1 3 ,, +1 / 3:
--

.

Volur.e Swell
.C62 thick .

*

v.,e .

apccicen ' '- --

+10% +5.5 +5 * 0.# ,'+

A . .
.

*:.

* To specification as amended by CTO letter of 2/24/77
. .y

.
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Noa rs w ALE s. oENNSYLv 4N44 19454 * 215 056 1521 + TELErYPE 510 561 8155
June 17, 1971

.

.

<

.

i -

.

E-Systems .

Div. of Montec
2268 South 3270 West .

Salt Lake City, UT 84119
*

Attn: Mr. Bill Ayers
.

:

Centlemen:

The following is cubmitted at your request for catorial infor=ation
of our Phenolic Non-extrusion rings, reference your order 953001 of ,

April 7, 1975: .

Covernment specification LP-509, Grade L
Fine weave cotton fabric reinforced with Phenolic binderTypical Properties: .

Co:pressive strength, PSI ,-

Flatvise 35,003
Edgewise 23,500 '

,

Shear strength, PSI 12,000 *

Roc' sell liardness, !! scale 105e

In Radiation tests for this grade of plienolic sheet conducted by the '

National Electric'.1 Manufacturers Association the following results3

',were observed.-

Af ter exposure to cobalt gamma rays (integrated.g,1 , flux 3.0,2X107 roentgens) for 1150 hours, the flexural strength decreased -, . ' ' 18.8 %, f rom approxiinately 27,000 psi to 22,000 psi..

.

.

We trust this information cicets with your approval. Flease do'not '

hesitate to contact c:a if I can assist you.

Very truly yours, -

.

Gr.EENE, TWEED &, C,0.
9

/. /

gfA./ /

Alan Sherlock
.

':
Applications Engineer

4
-

~

AsA 152000-600 Revision A
.

manuf acture.s of fluid sealing systems f or fluid power components
-
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An Evaluatien cf Parker E740-75 and E652-90 fer Atomic .0eccter Snubbers

OBJECTS: '.

l. To establish physical preporty changes, including comerusion set, of E740-75 and E652-90
when subjected to scmma radiation at verying levels (reference Report K10,063A). ;

2. To evolucte the e compounds for resistence to GE silicone fluids SF96 end SF1154, ord to
water (reference Report K10,151-466-1, Revision 6) under shcrt term and immersion
secjuence procedures.

3. To determine long term eging in these silicone medio et 212*F and to derive estimated b
seal life from these data.

:-

_ CONCLUSIONS:
-

1. The data show that E740-75 exhibits superior retention of physical properties and com-
'

*

pression set whensomma radicted at room temperature. Service ccn be recommended to '

cpproximately 10' reds. A detailed discussion is found in Report K10,063A.
.'.

2. Both E740-75 cnd E652-90 are ir pervious to both the silicone fluids end tc, water. All
degradation observed is due to thermal factors, not fluid interact: ens. Compound E652-90h 4
shows somewhat less heat resistance then E740-75 cs is typical of materials compounded for Q ,-dynamin service.

.-

3. Long term testino confirrns the excellent resistance of E740-75 to these media. There has
~

been no deterioretion detected due to either silicone fluids or water. E652-90 shows a -

lesser resistance to heat aging as shown by set and modulus values, but is cIso highly
reristant to the silicone fluids and to water. .,

4. For E740-75, a least saueres analysis of the few data points available projects a swl life -

et a constant 212*F of 5.6 year. (* 1.9 yearst) when the conservative assumptio i et Unear
decay is made. Predic^ ion of seal life for E652-90, is precluded by a high degree of *

experimental errer; however, ;eal life will be subst.ntially less then E740-75 when used Nduri er conditions of static comprassion. -

- .
.-N.B. Parker compcund E740-75 is the son e as Perker Packtrg compound c4248A75.
_

Parker compound E652-90 is 6he some as Parker Pocking compound E4207A90 -

.

; Parker Seal Co. Technical Report
7'

R2 port No. TRIO, 151-466-1 Rev A
Osted January 28,1977
Ra-typed for legibility * " ' * ' " "

A, 19156 152000-600 ^
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7 0Origirul _10 reds 10 rods 9_10 rods
.

E740-75 (BN124, 646)

:
Herdnen, pts, Shore A (chg pts) 70 73 (+3) 79 (+9) iTersile, psi (Chg, SS) 2000 2140 (i.s) 1700 (-18)Elec.getion, % (Cly. ?S) 2 33 194 (-17) % (-59) -

,

#
Module- ~,100#5, psi (Cis. 95) 554 808 (+46) |--

Tecr, t.ie C, ppi (Chg,?5) (sicb) 174 163 (-6) 70 (-60) '

TR-10, 'F (sicb) -59 -60 -

.?
Compression Set,25SL Deflection
93 Days @ Room Te.tperature .-

'

:% Original Deflection 6.7 28.6 90.5 98.1 -

,

..

1
.

...

:
:s
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Origino! Physical Procerties :

E740-7S E652-90 !
..

Hardness, Shore A, pts. 75 88
.

Tensile Strength, psi ;
i 2580 2330Elongation, % '

f182 146Wdulus 4100%, psi 928 1230
~ :

Specific Gravity 1.11 1.24
,

immersion in GE SF96, 200 c/s -i-

Silicone Fluid for 3 Hrs 3 340*F, plus 3 Hrs @320* F
plus 18 Hrs JI250* F (55 8.ekers) :-

Hardne.s, Shore A, ptstChg, pts) 74(-1) 9' (+3) f.
:

Tensile Strength, psi (CFg, %)
2640(+2) 2330(0) ::Elongation, % (Change, %) lill+5) 146(0) *

Wdulus @ 100% (Change, %) 943 +2) 15CC(+22)

-

tVolume Change, % - 1. ,: -2.5 ' . ..c
Compression Set -25% Defl., Plies

F Original Deflection .:
18.1 44.9 /

h' immersion in GE SF1154
,.

Silicone Fluid for 3 Hrs s340' F h'
%;s 3 Hrs @ 320* F
plus 18 His 2 250* F (SS Becke,5) '

Hordne:.s, Shore A, pts (Chg, pts) 72(-3) 89(+1)Tensile Strength, psi, (Chg, %) 23E0(-8) 2430(+4)
,''

Elongation, % (Charge, %) 177(-3) 143(-2)
"

Wdulus s 100% (Change, %)
952(+T3) 1490(4 1) -

Volume Change, % +1.9 +0.4 '

Cnmpression Set-25% Deff., Plic<
% of Original Deflection 17.8 Concelled '

-

Immersion in Water for 3 Hrs @ 340*F
plus 3 Hrs @ 320* F '

'

plus 18 Hrs Ia250 * F (55 Beckers) :.
-

Hordness, Shore A, pts. (Chg., pts) 74(-1) 90(+2)Tensile Strength, psi (Chg, %) 2680(+4) 2450(+5)
.;

E!ongation, %(Chg, %)
180(-1) 145(-1) *'-

_,

Wdulus @ 100% (Chg,%) 990(+7) 1430(+16) '?.
.

Volume Change, % -0.3 -1.0 ;-Compression Set-25% Defl., Plies 9;
% of Original Deflection 17.6 42.0 '.

:

P,aker Seal Co. Technical Report
S = Shee,is m m,,,,,,, ,,, ,

A, 19156 M2 N 00 A
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d740-75
3 Origino! Physical Properties

, -

1 Hord.,ess, Shore A, pts.
751

Tensile Streroth, psi
2580* .

Elongation, %.

182*

Modulus @ 100%, psi
928Specific Gruvity
1.11

'

li, immersion in GE 96, 200 c/s.

Silicone Fluid @ 212 * F (55 Beaker) 70 Hours 168 Hours _5_04 Hvors 1008 Hours
_,_

,

Nordaess, Shore A, pts. (Cig, pts) 75(0) 75(0) 75 (0)

.

{ Tensile Strength, psi (Clu, %) 2600(+1) 2540(-2) 2820('9) -

'

;-
-

Elongation, %(Charce, %)
180(-1) 189(+4) 197'18)

*

Maistus @ 100% (Change,%)
1010(19)

Volume Change, % 931(0) 900(-3)-1.8
Corrpression Set-25% Deff., Plies -1.4 -1.9
%of Original Deflection 8.1 Omitted 13.0 16.8

111 Immersion in GE SF1154
_ Silicone Flui.1l@ 212 * F (55 Beaker)

*

'4.
-

[ 'q liardness, Shore A, pts. (Chg, pts) 73(-2) 74(-1) 73(-2)
[,'"

Tensile Strength, psi (Chg, %) 2620(W) 2430(-6) 2750(+7)

''

-a a Elongation, % (Chorne, %) 183(+1) 179(-2) 197(+8) . ?

,,-
-- .|CD Modulus @ 100%(Change, %) 941(+1)

.

- - "? Volume Change % 921(-1) 878(-5) 3+0.8 +0.9 +1.1G j
% of Origi

*

Compression Set-25% Defl., Plies
"

O*

nal Deflection 12.1 15.7 16.7'

IV, immersion in Water @ 212*F (55 Becker)
P.

A g Hardness, Shore A, pts. (Chg, pts) 74(-1) 75(0) 77(12)

.

g Tensile Strength, psi (Chg, %) 2270(-12) 2 '40(-5) 2730(48)
,

- -

y Elon. ation, % (Change, %) 170(-7) 173(-5) 195(67) ,i

3,

y g tkdd us @ 100% (Chango, %) 941(+1)
,

Volume Chorye, % -0.4 9'38U1): o A90(-4-1.6 )
-

10.5E Compression Set-25% Defl., Plies .

'

% of Original Deflection 9.9 14.0 15.1 '

> i b"
Parker Seal Co. Technicnl Parmt - See Shett 19
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. . E652-90

1. O3inol_ Physical Properties
Hordness, Shore A, pts 88

.

*
Tensile Strength, psi 2330
Elongation, % 146
Modulus @ 100 %, psi 1230.

Specific Gravity 1.24

11 Immersion in GE 96,200 c/s
Silicone Fluid fr212' F (55 Beaker) 70 Hours 168 Hours 504 Hours 1008 .%rs
Hardness, Shore A, pts (Chg, pts) 90('2) 90(*2) 92(+4)Tensile Streryth, psi (Change, %) 2500(+7) 2490(+7) 2110(-9) j.

n
Elongotion, % (Change, %) 142(-3) 149(+2) 121(-17)Modulus @ 100%7honge, %) 1460(*19) 1500(422) 1670(i36)

-

Volume Change, % 10.5 -3,0 -2.2. Compression Set-25% Defl, Plies
% of Original Deflection 21.6 Omitted 41.7 45.6

111 . Immersion in GE SF1154
Sill cone Fluid @ 212 * F(SS Beoker)

-

hi) '4j Hardness, Shore A, pts. (Clu, pts) 90(+2) 90(4'2) 90(+2) 3~

Tensile Streroth, psi (Cfo, %) 2170(-7) 2160(-7) 2400(+3) 5 y
.

ay Elongation, % (Change,%) 112(-10) 135(-8) 137(-6) 'l 7,W
- " ;i . Modulus @ 100% (Change, %) 1390(+13) 1400(+14) 16(0(+30) 'lVolume Chongo, % +1.2 -C.5 40.3 "

5 Compression Set-25% Deft., Plies
% of Original Deflection 29.2 38.9 50.8

I.

7 IV. Immersion in Water @?I2'F (SS Becker)

@ Hard.iess, Shore A, pts. (Clu, pts) 88(0) 89(+1) 93(+5)
--

Tensile Strength, psi (Chg, %) 2570(+10) 22?0(-2) 2370(42)
o

'h Elongation, % (Change, %) 143(-2) 139(-5) 140(-A) A

"

_

I g Modulus @l00%, (Change,%) 1430(+16) 1400(+14) 1620t.32) -"

Volume Charge, % - 1.5 40.8 -1,2 .

Compression Set-25% Defl., Plies lj3 %cf Original Deflection 31.9 29.9 40.5 g'
*I

Forker Seal Co. Technical Report - See Sheet 15
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TITI.E: Evole'ation o? the bdiction Resistanceof Selected Ethylene
.

e -

Propylene Compounds .
,

cOBJ2CTIVE: To evdlucte the changes in physical properties of E652-90
(intended for backup applications) when subjected to varying ;levels of gamma radiction.

,'.'

To eva!ucte the cocnoression set of E740-75 O-rings (inten6d
for sealing applications) when subjected to varying levels
of gommo radiation while unde.r compression.

-

,
,

To compere this information to that generated under similar -

cireurretences and reported in bport K10,063A. -

t '

CONCLUSIONS: 1. The dato are cens*< tent with those developed and
.

*

reported in project Ki0,063A for E740-75 O-rinos. ',

2. The results show increasiryly severe degradotion for
.

:
- both compoundsas the level of radiation is increased. -j

3. E652-90 will he suitcble os a backup material within the f -.
.

radiation range tested, os shown by the physical profiles. .-:
.

Modulus increase:, os desired, but loss of elongation is :,:
not so severe that embrittlernent is likely.

' . .
4. E740-75 will be suitable os o sealing material within '

7 6the lower pertion of the 10 - 10 rods decade if the
expected temperature is not severe. ,*

*

.

..

"
.

,

..
~*

;. -

7
;

.

.-

Parker Scol Co. Leboratory Report
.
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' 7 7 7 7Original 1 x 10 Rods 2 x 10 Rods 7 x 10 Rods 10 x 10 RodsM2-M M W .

Hordness, Type A, pts. 85 8B(+3) 91(+6)
-

Tensile Strenoth, p1 1770
-

1810(+2) 1500(-15)
- *

Elongoti n, % 116
-

79(-32) 39(-66)
-

Modulus 3100% 1430
-

- - - -

Compressic,1 Set 25% Deflection
30 days @ .*oom Temperature

;[, g*

% of Origin el Deflection - _ _ ,
,

E740-75 (Lo!, Mix)
Hardness, Typ., A, pts. 72 - - - -

Tensilo Strernth, pl 2660 - - -

Elongation, % 214
-

-

- -

MoJul.:s @ 100% 876
-

,
- - -

q
g Compression Set,25% Deflection

30 Days @ Room Temperature; -
,,

d8 % of Original Deflection
_ |, 4

2.9 39.1 73.3 '

l .' .
-

CD ? -

- "$ 93 Days @ Room Temperature E'

6 % of Original Deflection 6.7* 28.6*- 90.5*- -

7 * Reference- Project #K10,063A
w

G -

PJ
g ,,

i $ 0
= s _

S y
I

> =' Porker Sool Co. Laboratory Report {See Sheet 20
'
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August 22, 1977 Parker Hannifin Corporation *

SeM Group
10567 Jefferson Bouesara

.

,.!fr. Carl !!aupin Culver City. CA S3230 USA
/

Phonet213 8374'G1 /E-Systems
,

Ffontek Dinston '

226S South 3270 West
d Salt Lake City, Utah 34119

- e
*

*

Dear Carl:
,

.

.

In response to our tel; phone conversation on August 19. I $
confim that the f.henolic resin used as a backup material
for the radiation appircation was subjected to radiation r

*

levels of 2 and 7 X 107 rads at the same time and under the
,

same conditions as those elastomers reported in project number '

F10,400-310, a copy of which is in your hands. ,
.-

Examination of these resin samples after radiation showed no .

detectable change in ficxural strength as compared to unradiated -

samples. *

.

Sincerely,
-

PARKER SEAL s'
*

,
,

. . .n .4 ,. )>>a...i
*

.
_ _ . . *

.

.'
*

Robert !!. Barbarin .

. Chief Chemist,

.

RHB:wsm
.

,

.

-

cc: Richard Benson .

.*

t-

.=

**.
/
/.
.*.

. ..
4

.

--

.-
.

.

.
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TITI.E:
An investigation into the radiation resistanco of selected compounds. :

,

:
GBJcCT:

To establish the cher ges in phy:ical properties, including teor strength ;

(die C), low temperature chorocteristics(TR-10), and compression set, of
vctious Parker godsetion compo>nds thought to be relatively radiction ,

resistant. ,

.

~.
To update Parker technical reports in this oreo, lost reported on in 1964 iusing less rigorous criteria;,

*

To assist Amphenol and other users of Parker products toward selection of
.

I
radiation resistant polymers for thair use.

MITHODOLOGY: In order to achieve these goals, a cooperative program was set up with the #

Amphenol Soms Division of the Bunker Romo Corporation, in which Parker -

ogreed to supply test parts, carry out physical testing, and supply reports Y
thereon, and Amphenol performed all phases of the octual radiation..

'.
. Somples supplied were 2-214 O rings, slobs for teor and low temperature7 testi.;g, and 2-214 rings, deflected 25% in small comprssion set fixtures. f-

s -

"
A like amount ei material and fixtures were retained at Parker to provide
the control specimens which would allow separation cf the effects of oging -:
from those of todiotion. All tests were corried out at a ngninal room temp- .

eroture, which during radi= tion was actually 96 * F for 10' rods and 112'F
.,

8for 10 rods. Control samples were maintained at 72' F. ,

,
;

The samples were subjected to gamma radiction supplied by Cobo|t 60 strips ['.I

.

while sealed in a compartmented aluminum canister placed 16 feet under s.
water. Technical details concerning design, individual sample placement, '

.;
radiction profile within the canister, etc. are available on request. *,

O
Upon return to Parker, both the radiated samples and the coritrol specimens I.
were then tested, so that samples labeled control had been e/ posed to tne

, ' ,
some duration of corr ression, etc. but had not been irradiated. Ihusa -

comparison of contn.. dato to those from varying levels of radiation prnvides I
direct inforrnation as to the effect of gamma radiction on the elastomeric c:

'
materials tested.

]..
.

..
.

Parker Seal Co. l.cboratory Report
''
.

Report No. K10, Go3A Rev - --

Dated May 24,1973 s .-

:Re-typed (in part) for Iegibility '"' "'*'" * ""
''
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GENERAL CONCLUSIONS:

1) The dato show unquestionayly that sigrificant deterieratim
.-
'

has taken place et only 10 rods foT511 specimens cnd tnet
-

'

sr. vere degrod: tion is~Bint at 108 ads. Mene of the eles- .

'

temers could be recommended fer use under the latter condi-
tions even at ambient te nperatures.

.

2) The degrodction of the elcstomers is evident first in com aression :
set deterioration, wherein the radiation is probably inducing

,

;-
new cross-link sites while the sample is ur, der compression. '

$
As a result, recovery to the original vulcanized shape :s |severely restricted. ,

.
.

*

3) This same phenomenon is shown by loss in elongation properties
.

as radiction proceeds. This in turn would cppear os a rise c.
-

In modulus, which is not altcgether detrirnental. However, .
'

fin new cross-link sites leading to Io.s in eiongation would *

clso lead to reductico in teor resistance, especially at elevated
t'emperatures. The dato supoort this centention. Therefore

-

dynamic teclinq properties would be od/criel ',,

.

N
.

A4) Low temperature orcrerties os meo ired by TR-10 values do ~

-

1

not oppcor to be oficcted by r'Jdiction. (However, the ability
to measure the TP.-10 was substantially hampered. In ciditien, '

i'r shnold be recolled that clostomers will Icto their memory
from the effects of gammo radiation irrespective of temperature.

'

Only thermal degradation hes been slowed.) ,.

'..-
5) in general, the better the initial set resistance, the foruer '<

the elastomer con be expectes to resist radiation; the fcwer .,

;-
mmpoundinc ingredients copoble of assisti. g the re mss-

$linking mechanism, The better(viz. E515 vs E740).
-

b

,

6) It must be stressed + hot these dato result from or:6 Tant tem >e:utute<

?.e
studies. Any thermoi degradotion caused by use et eleveted *

.

temperatures would lead to even more rapid decay.
f'.

.-

::s
..?
s

:-
.c
-

Parker Seal Co. Laboratory Repnrt .

?.See Sheet 23 * * * ' ' " " * *
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CONCLUSIONS CONCERNING SFECIFIC COMPOUNJS:
-

:.

| 1) '5604-70, followed by E740-70 showed the best rmi:t:nce
.

:
and could be recommended for ser" ice to 107 rnds or si*g't!yr*

,
,cbove..,

.

-

2) The fluorinated el<xtemers, such as the fluorocarbon V747-75,

g and the fluorosilleene L677-70, confirrr.ed their lac'c of
resistance to todotion, and should not be recom. mended fors

$

such service under any clicumstances.-

2
3) The alleged radiction resistance cf p!yurethne mater ols is*

not shown. While it is true that terrile (the best cr'terion in
urethanes) has been retained et 10' roc., eo Trcssion set Ns,

: ciready deteriorated substantially. Cast one injuction molded
-

urethanes could be expected to be comporub'e.
.

.

.

1

I

4

.

.

.

: -

.

.

.

.

.

.
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Cri;inal 10' reds 10 reds 10 r=.is
0 9

5155-70 (SN 15,143)

Hardness, pts, Shere A(chg, pts) 69 72(+3) 85(+16)
Tensile psi (chg, 95) 807 733(-9)
E!ongetion, ?L (chg,?S) 117 89(-24)
IAxtulus @ 100%, psi (chg ?5) 668 -

Teor, die C, ppi (cFg,?S) (slab) 63 63(0)
TR-10, *F (sieb) - - -

Compression Set, 25?S cbflection
93 days @ RT
% orig deflection 7.6 31.4 90.5 108.6

5604 _70 (BN 10,576) () . / . '

Hardness, pts, Shore A (chg, pts) 66 69(+3) 85(+19)
Tensile, psi (chg, 95) 1010 1020(+1)- 939(-7).. -Elongatien,95 (chg, ?S) 149 129(-13). 31(_79) .'Modulus s 100?S psi (chg?L) 695 833(+25) -

Tecr, die C, ppi (chg, 95) (sleb) 70 62(-11) 29(-59).) TR-10, 'F(s!cb) - - -
,

Compression Set, 25% derlectien
93 days @ RT
% Orig deflection 3.8 20.0 92.4 104.7

_E515-E0 (BN 117,643)

Herdness, pts, Shore A (chg, pt4 78 78(0) 84(+6)
Tensile, psi (cle,%) 1450 1220(-16) 1030(-29)
Elmgeticn, % (chg, %) 213 176(-i7) 79(-63)
Akdvlus @ 100%, psi (chg %) 689 740(+7) -

Tect, fie C, ppi (chg, %) (slob) 164 148(-10) 71(-57)TR-10, 'F (sicb) -57 -53 - '

Compression Set, 25% deflection
93 days @ RT
% Orig deflection 16.2 46.6 96.2 95.3

:

Parker Sect Co. Laboratory Report **' ' " ' ' " ' ' " ""

A. 19156 '5' " 'See Sheet 23
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I 0Original 10 reds 10 reds 10 rods :E720-70 (BN 124,646) C4.
-

Hardness, pts, Shore A (chg, pts) 70 73(+3) 79(+9)Tensile, psi (chg, 95) 2C80 2140(+3) v 1700(-18)Elone:etien, % (chg, %) 233 194(-17). 96(-59)
.

Modulus 5- 1C0?5, esi (clg %) 554 808(+46)
-

-

Tecr, die C, ppi, (chg,%)(slab) 174 163(-6) 70(-60)TR-1C,, 4(slab) -59 -60 i
Compression Set, 25% deflection '

93 days @ RT
-

'.% orig deflection 6.7 28.6 90.5 98.1 :

V747-75 (BN 124,697)
.

Hardness, pts, Shere A (chg, pts) 75 76(+1) 8S(+15) '.Tensile, psi (chg,%) 1510 ISEO(M) 1180(-22)Elengetien, 5 (chg, %) 190 130(-32) 29(-85)
,

~g Modulus 4 100%, psi (chg, %) 634 1120(+77)
-

,-

y Teor, die C, ppi, (chg,%) (sicb) 128 87(-32) 32(-36) Y-
s -

TR-10, T(sicb) +2 - -

| Compression Set, 25% deflection
93 days a RT
% orig deflection 14.7 66.7 93.3

_

h
-

,

_P642-70 (3N 127,715)

Herdness, pts, Shcre A (chg, pts) 66 67(+1) 66(0)Tensile, psi (chg, %) 3560 3570(0) 1420(-60) ~

Elongetion, %(chg, %) 582 491(-16) 201(-65) -

Modulus @ 100%, psi (chg,%) 342 444(+30) -

Teor, dir C,ppi (cFg, %) (sle.b) 306 374(+22) 146(-52)
.

TR-10, *F -25 -27 -26
-

.

Compression Set, 25% deflection
'

'

..'~

56 days @ RT
n orig deflection 17.1 55.2 91.4 98.1

*
. .

.

|-

,

Parker Seal Co. Laboratory Report
-m y,,,,,,, ,S'ee Sheet 23 , , ,
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TITLES A Further investigation into the Radiation Resistance of
, Selected Compounds.

CBJECTS:
To confir n the radiction resistence of Purker recommended'

compounds for the Hanford Engineering Developrnent Lcboratory;;

To assess the radiction resistance of other polymer types
previously unexamined.

For this study the following Parker compounds were tasted:

ES15-00 Industrial stendard ethylene pr:pylene.
E740-75 Recommendea radiatico resi tont, high

performance ethviene ororyler.c.
A607-70 Commercial polyacryicte.
N674-70 Industrial standard nitrile.
N741-75 High temperature nitrile,

METHODOLOGY: For the present study, o cooperative progrum was set up withh', the Honferd Engineering Development Laboratory, where the j,
<p ,cctual radiction of sanples was certied out. The procedures

and controls were the some as those outlined in repcrt
!

K10,063A, issued in Aby,1973. As before, resistance to
rcdiction while under compression was ;oken as the main
criterion. ,

'

The results Icbeled " Control" had been subjected to the some I

duration cf compression at the Parker Lcboratories as those -

,

which h d received varyiry levels of radiation while of the .'
Hanford Laboratories. Thus a c>mperison of control deto to f
those from irradicted semples provides direct infccnotion as

,

to the effect of gamma radiction on the elastomeric materials
tested. *

_

-
.

(contintred)
.

.

*

.

.

.

.

.

.

.
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Report No. K10,063 B Rev -

-
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GENERAL CCNCLUSIONS:

1. Remits developd from t'.is s;udy on comcound E740-75, used as
the internal st s'ard in c!! the radiation rests run in the current
series, correlate extremely well with these deve!cped independently
in the previous study, K10,C43A, of Aby 24, 1973.

2. In this study, two independant series cf identie
radiated to the some level cf exposure ( 1 x 10'gl cc pounds wererods). Compres ion
set correlations were very good, indicating further confidence in
the validity of the remits.

3. The results confirm the resistance et Parker E740-75 to radiot.o.i
7of levels of 10 rods under room temperature conditions. m

before, very substantial deterioration had set in at 10 ruds, as8

measured by compression set resistance.

4. Polyacrylates, as represented by Parker A507-70, are rather
unsuited to radiation conditions as shown by relatively high compression

, set values offer 10' rods h this rescect they are comparable to the
,

fleurin6ted clostomers ( see Rep:rt K10,063A).

5. It is surprising to note the remarkable resistance of nitrile compounds
N674-70 a.,d N741-75 to radiction. Since the resuits shown at
106 -

ond 10' rods were not expected, these tests were repeated at
7 3

10 and 10 rods. These remits in turn confirmed those found pre-
viously and indicate radiction resistancs seperior even to E740-75.

An adequate explanotion for these results has not been developed.
It had been the view previously that radiation reristance of elastomers
rehted in part to thermal compression set resistance, even though
the anomaly of fluorocarbons was already known. Other dcto pub-
fished on nitriles indicated poor resistance at low levels of radiction,

("Evoluotio.1 of Insulation Abterials and Composites for Use in a
Nuclear Bodiotion Environment," NASA CR-2045, May 1972, pg 4-14)3
about 10 rods. The some source did note, however, dependence
on f1?ier level, acrylonitrile level, and anti-ocident efficacy.

.

Parker Seal Co. Laboratory Report
See Sheet 28 "*' '" " " "'
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5. (continued)

locking furth:r deto, it is net useful to citempt on analysis of these
nitrile results. ~ he usual cautioncry note should be heeded, however:l

All d.ab r-M wt tr' e recuits of redi:tien exco. ore et reem te acerature~ ..-

cod r .cy n:e -erve es a successful model for other envi ronments ,

where the sr.. sic ~s rmy be synergistic.
_

|
-

-

--
-

RECOMt.'IN DATIONS: '

.

1. It is recommended that 107
'

reds continue to be the orper limit of '

radiation recommended fEPo'rker seals.
'

-

2. It is recommended tho' either Parker N674-75 or N741-75 be '

considered where the chemical resistance of a nitrile is required.

However, it shcold be noted that nitrile does not hcve the o:one
and wecthering resistance of ethylene prepylene nor the terrperature

| coPobility. Furthermore, nitrile is susceptible to extraction by the
commonly used silicone fluids, resulting in shrinkage and acrlier h-failure n service. -

.

.

.

s

.

.

. .

.

.~.

.

. .-
.

.

.

.

.

.

.

.
-
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COMPRESSION SET 2-214 O-RINGS'

'.
, (Control)

* Room
.

*

6 7
-

_ Temperature *10 Rods *10 Rods| Parker Compound: E515-80
;.' % Original Deflection 15.7 Not Tested 60.0.

' '

Parker Con x>und: E/40-75.

% Original Deflection 8.6 9.7 35.7
. --

~' '. .

J.i_,; Parker Compound: A607-70
% Original Deflection 8.6 15.7 61.5

s

| _ Parker Compound: N674-70
% Original Deflection 5.7 Not Tested 24 3

.

Parker Compound: N741-75
,

*

% Original Deflection -2.9 S.7 24.3 '
A.

$ $3>j ''

* All above compression set fixtures were assembled for o total of twelve weeks.
".

1 "aa.

C.D U
-

(Control) ~
.

- - aj *Roorn (Retest)7 i
,,

C.21 ; Temp. *1 x 10 rods * 1 x 10 rods.
-

8* O~
_ Parker Comnound: E740-75.

% Original Deflection 7.2 33.3 84.7
-

,

,.

1 Parker Com xond: N741-75
.-

'
.@ % Original Deflection 5.7 20.0 71.f T

**

.

: $
; Y Parker Compound: N674-70 ..

$ @ % Orialnol Deflection 4.3 17.1 70.0 -

""
-

*
n:

* All above compression set fixtures were essembled for a total of 33 days.
-

* '

Parker Seal Co. Laboratory Report. See Sheet 28. b>
-

-

Gb.

%
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October 13 1977
'
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Y
A:

's.

15

.E-Systems Inc. Montec Div. Pa. er i xk r g
-

8

2268 Sauch 3270 *. test P.vn e. w i--. , cer:c,at.on h2200 0. . : ..n: <c e c:n m oi :2Salt Lake City. Ut.th 34119 P C h' H *

Sa t t we C ?< b* W 25 IIAttention: C..r 1 ".v>pp Pnene(601!i" K:0 |!
Dear Sir:

.
'

1isted below are the physical and eechanical properties of phenolic .

material per F,'deral Spec. 509 Grade L: I'

Ih
I.

"?CFA'iICAL FOODE_RTIES

Tensile Strengen. PSI. Lenzthvise 14.'000Tensfie . strength. PSI. Cressvise h.

10.000Co=pressive Strength. PSI. Flatvise 35.000 ,1 )
'aFlexural Strencth PSI. Lengthwise 23.000 fiFlexaral Strpnnth JSI Crensvise 18.000g Modulus of Elasticity in Flexure x 105 |j

( (jLen::thnice 11
14Cressvise 8I= pact Strencth. 1703 Ed:c.-ise ]

f t lbs/in ';occh Len:;:hvise t1.3 :}Crossvise 1.2 I
[|;Rockve11 Hardness. }t Scale 105Bond Strength. Ibs.

1.700
r ;.

PHYSICAL P70PERTIES .i
'

]
Thermal Conductivity. CAL /SEC/CM /*C/C.'i 7.0 x 10'2 #

Specific Heat CAL /Cif/*C
0.35 to 0.t6 .)Heat Resistance *F. Short Ti=s 275

".|*
Continue, . 225*

Ther :a1 Expansion in/in/*Fx105 Lengthwise .77 j'
Crossvise 1.04 3

%*'ttar Absorption 7. 24 hours 1/16" 2 d
a

1/8" 1.4 j1/2" .8
l '

Please let us know what more ve can do to help. is x

Sincerely Yours.

} ' Ww' 'A

Richard Benson
4

RB/dh
152000-(.00 Rev. A P-,

PIB sheet 32 Icc: Norm Milsap
Dick Cann M

h
_ _ . .
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APPENDIX B

This appendix is included to establish auolificotten cf polyomide os a seal
back up motecial for snobber opplication.

1. ece' emu-a

Nter qualification tests of 20 kip, 30 kip and 50 kip snubbers and
subsequent disassemoly it was noted that the sr.orf cut of the
phenolic back up rings on main piston seals Fad fractured end
nibbling of the elastomeric seals had occurred. This did not prevent
the snubbers from possing all phases of the oJolification tests but the
presence of the seal particles could cause future problerns with volves and
crifices. This promoted on *nvestigation einew materials and/or
back up ring configuration to prevent thir occurrence.

2. Wieriots and Tests

Previously published radiction test dato showed that polyomide
would be o good condidate material for the environment, and
samples were prepared to the some configuration os the phenolic
back ups. Tests were performed in the 50 Kip unit with poor
results. The polyomide remained unscothed but the scarf cut
still nibbled the elastomer.

A special des:gn was created for on uncut back-up ring made of
polyomide and a technique was developed for ossembling these
rings on the non separable grooves of the existing pisten design.
This requires heating the piston, elastomer and back un rings to
200*F to 250*F and stretching the back-uos over pist5n br.od
inte th* groove. When the a:sembly cools to room temperature,
the bor.k up rings return to original size with no rnechooicol
help. This back up design was installed in both the ;0 Kip and
50 Kip unit and was subjected to all cycling requirements of

,

the gJolificdion test specification with no domoge to either the
elastomer or the back up rings.

I .

.

' 0*G C000 'C f ='' 40 80 '

b, 1915S IS20M-6% A
1 na 1 A-1 15-"' 33

,

. . .- ._ .. . .
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3. . Tests With irrgiated Back uo Rinos

To prove that the polyomide will perform odequately ofter being sub-'

jected to the radiction dosage os prescribed by the G.E. specification,
the felicwing tests were perierned.

(a) A sample test vessel was fabricated to enclose the polyomide
bock up rings, elastomer T-Seal, and phenolic back-up rings.
The vessel was constructed to sirnulate the minimum wals thickness

of any snubber cylinder. See sheet 35 (B-3) of this appendix.

(b) The vessel was filled with SF1154 fluid and exposed to gamma
7radiation of 1.5 x 10 rods. See sheets 36 (B-4) and 37 (B-5)

of this appendix.

(c) All of the irradiated samples were visually examined and no
perceptable chorvge had occurred. One of the back up rings was
installed on a production piston to determine if elastic properties

> had deteriorated to prevent stretching over the piston head. No
-

additienol difficulty was encountered during installation but the fring did not resume initial size offer cooling. This phenomerw i
is not significant since rings will net be subjected to radiation
prior to installation. See sheets 38, 39 & 40 (B-6) and 41 (B-7)
of this appendix.

(d) A special separable glorrd 10 kip piston was fabricated for test.
See sheet 42 (3-8) of this appendix. Two of the irradiated seals
and one irrodioted elastorner T seal were installed on the test
piston and all cycling tests were performed per the qualification
test procedure.

4 Conclusion
.

Montek concludes and certifies that the polyomide used for these tests,
specifically unfilled 6/6 Nylon per Federal Specificotton L-P-410o or;

| ASTM 0789 Type I, Grade 2 is oceectablu for use in snubbers for the
j , _ environment specified in G.E. Specirication 21 A3502 (Rev 2). See test
!

dato sheets 43 (B-9) and 44 (B-10) of this appendix.
|

i
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,2,,; ,-] FORD tlUCLEAR 3EACTOR' -
,

:. ..

AtlN AR3OR. MICHIGAN 43105
.

September 21, 1977
.

4 .

Mr. Carl Maupin
Montek Division
E Systems, fr.c. .

~

2268 South 3270 West !
Salt Lake City, Utah 84119

Dear Mr. Moupin:

.

Enclosed is a gamma ottenuation table fer the steel cylinder you sent.
As you con see, the cnclosure is quite o good attenuator, in both the :
longitudinal and radial directions, the gamma beam was attenuated by ;
almost a factor of 10. I will be glad to answe cny further questions.

-

-

We completed the gamma demoge tests. Total gamma irradiation dose
7

*

was 1.504 x 10 rods. The gomma field was 8.0 x 10 rod /hr and the4 ,

sompie was irradiated for 188 hours. '

.

-

26 .

-

The sample was sent to you on September fr5vio Federal Express. Torci '

l

cost for both tests is $140 plus air freight. Yoor company will be billed
by the University. .

*

.

Sincerely, '

-

.

Ob(V d. %%----- .
Reed R. Burn -

Reactor Manager
,

- RRB:z
' Ford Nuclear Reactor c

/
.

:

r
.

.-

.

*
.

.

- .

~

,

.

~
'

152000-600 Revision A .
.

B-4 Sheet 36 ~~
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1. Theory
*

Attenuots.on, A Tier.smitted Bnm, 'l
incident Geom, l~

0

= e,i T-

(y, y)
!

where: p - Attenvotion coefficient, in
., T = Thickness, in.

Solve (1.1) E. p .

p = 1/T in (i/A) (1.2).

2. Test Dato

Attenuation _ n.

Measurement r. _1 I V Iy _, -
| Configuration (
! v

Gommo Source CO 60,1.2 Mev CO 60,1.2 Mev

| | (Incident Beam, I,
58,438 58,483

cts / min)

Transmitted Beam,1 7,064 7,322
(cts / min)

Thickness, T 4.0 3.5
(in)

Attenuation, A .12 1 125 '
.

(Vl ) 'o

Attenuotion Coefficient, p .528 594
(in-I)

. .

,

9

i

e

.

.

.

0

0

8

.

.
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bh; 22ENiE, TWEED a ca.GO
NORTH WAtES PENNSYLVANIA 13454 + 215 256 9321 e TELE TYPE: 513 141 8158

.

July 7, 1977

E-Systems
2268 South 3270 West
Salt Lake City, Utah 84119

Attention: Mr. Carl Naupin

Subject:
Radiation Resistance of Polyamide (Nylon 6) non-extrusion rints

Centlemen:

In reference to your request for subject data, the folicwingis submitted.

tMR material as used with our seals for non-extrusion rings isa wear resie nnt fora of subject matcriO As tested by Eattelle, ithas a thres .old da:nay,1<3e, , d,ry)2 Ei roenteens and at the 25%( o

damage level (dry)tS57:7'I l t/Vdintgens. The 251 da age level asdefined by Battelle is that level where one or : ore of the physv l
properties changes Jy 253 without respect to direction et changu.

a

In the case of this material, the level was established due to a25 reduction f2 impact stren:;th which is not consiured a critical

Of more i.portance is tensile and shear strength, both shovina anpecperty within observed rans;e of chu.:e when utili::cd as a tackup.
increase in properties up throug l.roep.t
be considered a desirable featur@h 1p'/ S8-es"yns (dry) which *..aldds f its use as a non-extrusiondevice.

It should be noted that above mentioned exposure levels were. suffixed as " dry". When 1:mersed in a suitable oil, these limiting
levels could probably be increased by a f actor of ten as a conservative*

estimate.

We appreciate this opportunity to comment and trust the abovesatisfies your requirements.

Very truly yours,
CREENE WEED & CO.

'

s ~

gg ya. . .-a) . .,.. -.

n Thorval L Berg
Manager, Product , gineering

.

TLB/sjw
*

152000-600 Revision Amanuf1cturers of fluic sealing cystems for fluid
ower cogp rg ts

_.
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e iFOREWORD
$e .'s
- - -

.'-) 's:: / .,
,

. : . . :..
This volume prevides drawirg revision status cf each size snubber essembly, :.,':.', ::]

.

including carrponent dercil drawings, at the date cf qualification unit assembly '' '

and as of the dcre of isme of this volume. 8-!.-
. . . :,

Tabuleted on pages 5 and 4 le each drawing ec part number used en the 10 kipf , ' -. ' . ' ,quelification unit, drawing' revision level of the date of qualification unit -
'

assembly, drawing revision level at the date of-issue of this volume, and en ' '. -'

'gineering change document number (CC411.2.XXX) of any changes is*ued offer
. -

8 i
the date of quellficction unit assembly.

- .
, ,'

. . < . . -

. . -.

. Similer~configurotron data to that provided for the 10 kip unit is contained orv . . ' , .*'::'E9,
pages 7 cnd 3 for 20 kio unit, pages 9 and 10 for ::0 kip unit, peg s 11 cnd 12
for 50 kip unit, pages I3 and 14 for 70 kip unit,' crd pages 15 on.2 '6 for 100 , 9
kip unit. Fellowing the 100 kir dero is a rumerical listing of oil emineering

'e ~ 1 ,
~

change document numbers (E.C. 00411.2.X:CO, which are incluced *,erein in '.'
. , -

numerical sequence,,o brief sser e/ cf the charage end Montek's essesment of ' ' ' . .:the changes' effect on the validity cf the cual;fication test. All future engineering , ;
changes issued against orewings on the snucber essemblies will have o statemnnt
that " validity of oualification testing is unoffected" unless the contrary is so -,'

-

,

in which case re qualification must be performed. ,' .

:4.;,

It is Montek's essessment that of the date of issue of this volume, no changes
to any snubber essembly part have been incde that effect the validity of cuali-

- *

fication tests on the ,,.;c.)10, 20, 30, 50, 70 or 100 kip snubber assemblies.
4
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1) KIP 8-25-77 A:.sedled (C-10-1 & C-10-2) I'.
.,"'"

'

2 -REV AT PRESENT REVISIONS AFTER
DRAWING NO. PART NAME CUAL TEST REV. ASSY DATA iii

-(
E.C. 00411.2. * * ~ :* 9e,

.152001 Snubber Assy 0 E .409,.423 ' . ' -
. . . e. .'

152020 Dom Assy C C
152026 Bushing C; F, .,,;

-

.375, .444, .454, .506, .541 y, ' ,, -
,

152027 Body Assy C1 C 453, .473 ',.!3152033 Piston & Rod D2 03 .395 . -: -152039 Forging - P. & R F3 F
3 ; , ,,' :p

-

152040 Spring E J .381, .414, .440, .509 e , .j
,

152045 Nomepicte B F

F
.388, .407, .486, .522

I ,. ,.;;152055 Valve Assy c ..

.383152057 Seal Poppet C E .382,.403
<

.?* /:152058 Seal, Seat C C .'. --

152059 Popper & Ret. C D .3C0 f;/.;/',152C42 Retainer C C '-

152C63 Valve Sleeve C C
-

,I q-
-

152064 Retainer, Seat C C -

152066 Retainer, Seal A B .306 Ref, .369
<. , . , ...

.~ .jj
;,.; ,' ;;.15/**7 Petainer, Thrd A A .306 Ref
-

:15 Retsiner Valve C C .306 Ref ,/ "
,

'

152101- Rod End Assy - D2 D2 f.
- *

Piston ..

' . , ,j152111 Red End Any - D2 D2 -

Adjust .* '
.'152131 End Fitting C C -

152181 Pos. Indicctor A B .368,.520
'

-

152195 Seal, Shut off B B
.

*"-

i 'i152196 1.ockwasher A A P.V;'-

152219 Reservo! Sg 0 E ' ,'7 j 455 '}. f, .;.152223 Piston & Bearing D j oj -
-.

.

Resvr *.|'..*

* * */152227 Retainer, Resvr C D .376 f ' ''''i
-

152231 Eayonet. ,' S B -
- - --'

152234 Retainer B C .507
152236 Block * , C2 C 190 '.

.

152238 IndiosesirfInser 8 8 ' ' .--

910642 Ball Bushing ' A A
. -

-

910644 Nut C F .386, .441, .4e0, .485 ,q
910645 Washer A A *9./.;.f.

,

-

910646 Bolt G1 Ch .545 '

': ;.;;';.;: .910647 Screw A A
,

t e - '.,-

910648 P'ug A A
-

*[:;' ;)-

910641 Seal Procurement C D 406 '..4- - -

.

..
e *. '

Page 5 .'/.'.;. :4.
.

Rev. A ;. ,
I (

- .- 3.



. V
.

.

,

- - . ~ ,. m w , m m .: . - m ,,,_ n .,
.

. .

u. :
.

* '
10 KIP (continued) ' '! k

^
-

.

PROCUREMENT CR
. --. .

~ ~ ' ~

a

P/N PART NAME SU PPLIER * * **
.

MOLYKOTE 505 Lubricant Dow Corning -

SF 1154 Fluid General Electric ;

104 333009520041 T-seos *

Procured Per Spec :.,.:';.f
105 217C09520041 T-Seal 910641-001 if -
910901-101 T-Seal d ''5:':
IE7.M1s7-4207 5craper-Po|7 ak

'

P

;.: .q :
*

with E740-75 c.~-
2-017-E740-75 O-ring , , ,!
2-021-E740-75 O-ring :: ::;
2-109-E740-75 O-ring

.

":'' : )- -

2-113-E710-75 O-ring .' ,.::
2-228-E740-75 O ring . . . . . '

,

3-904-E740-75 O-rire -...~

3-906-E740-75 0 ring .&': ::]' 017-E652-90 Back up Ring ' , - Q.a
-

.

021-E652-90 Sock up Ring f. ~ ;:.
,

8-109-E652-90 Back un Ring : : ,' '

3-113-E652-90 Back up Ring Y '. ' #' '
8-228-E652-90 Back up Ring 910641-001 . . .,.,. jPLGA4061020 Leo Flug Lee Cor cony

.

'. :-$,
JET A1875-170H Lee Jet Lee Com- y - ]:s::. -.

. ,.z:.::
. .

. ..

e

c ;i. ,
...s

. . . z.a... J
:t-

.:. .
/ ?hIN[N.[

. .c g..

[mMiaR- .f .;.,J.<
-

; ve}Q *;.,*.'

. sh@E. 'fiV .
> - $J .

' " *. *p;-[.&. B.h I.:3,43':
*

: ;;1
-

,

W:
::. .':.
::Oi. : t:;,.: . , . :

I. ' z'.':.
,

.

. .q
e 6

"Pbge 6 . * . '
Rev. A . ,,

p

WJ
. .

i.- .. . _ .



.
-

..

.

.- ...:- ,~
. . ,-- .-n-... - - --.... , . . - - - - - - - - - - - - - - - - - - , , . . ~ - - - -

.N:ic
02.:4

20 f.iP 6-2t-77 Asser. i.ied (C-20-1 & C-20-2)
. . . . . - . . . , - ~ .

-

.

?
REV AT FSESENT REVISIONS AFTERDRAWING N3. PART NAME QUAL TEST REV A55Y DATA

E.C. 00411.2. ,_ ? *.
152002 Snubber Assy E -- G

,

.336, .409,.414 ':06 : '5152021 Dom Assy E F) .342 ' ' '
:

152026 Eushing . B F
,

.3 41, .375, .444, .454, .5C6, ;- ''-152028 Body Assy E F4 .342, .453, . 474, .5( 4/ .54 Sie, *.i153034 Fisten & Rod F2 Gj .371, .394
4.~.;;; -153039 Forging , Fist, & Red E F .317

,

); . ,4-:/ :153040 Spring E3 .330, .509
.381,.414,.440 *s i,'..

152045 No.reolate B F; .383, ..n 7, .486, .522152055 Volve Assy D-- F .332, .383
, .,

.-)C. '' '/9
153057 Seol -Pecoet C E .382, .403

-

f5F53 Scal, 2. et 3 C .323 le 'e152CS? Feeret & Ret. Auv 8 D .331, .380 .'*152C52 Retainer C C s a.u
-

-

153063 Volve Sleeve * C C
-

7 ' . s:-
-

1""i4 Retainer Scot C C : '; . '-

a Retainer, Seel A B1 .304Ref, .249 : :,
.

152067 Retainer, I'nrecJed A A .306 Ref '' ' :1520(.8 Retainer, Valve C C .306 Ref '#i
/-

.

15210'1 Rod End Assy, Fiston D D .370152112 Rod End Assy. Adiust Ej E 457 e
ef f.--

152132 End Fitting D D
z.,

-

152182 Pos. Indicator Assy A B

*
.

..
y .368 . /. '152195 Seal-Shut Off 8 B

.
-

153196 Lockwasher A
.A

, . . .;.

-

152219 Rese voir Heg C c .350, .455 ~. mi152223 Piston & Brg, Resvr C D .315
;; ;. -

.

15222) Retainer, Resvr C D .376 */6'.l.
3 c;<c :-.

152231 Sc.yonet 8 8
152234 8 C . : ,'- *

. .

152236
,307 p',

C2 C .490152238 I 8 8 .E.

' 9"J.4
- i-

910642 tell A A
-

0 ?.
-

910644 - Nut * '" ' B F .313, .386, .441, .46C, .48! : ? '910645 Washer A A
, 'lA-j:

-

910646 Soft F G2 .334, .545910647 Screw h.A A-
-

910648 Plug A A, - {ef-
-

910641 Seal Procurernent 8 D .293, .406 :,?, * :,.
..

.:e:. ..
1.

*

. |7'~.*

. . < .';r. .

< . . .
:. : .. . ' .,

.

*.
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20 KIP (continue 2) :c:s :.j

n.. ..: .

h!.:.$:s
$'

.
.

,

I'I' ~P/N PART NAME PROCUREMENT OR
SUPPUE2 O

. .......-

..;-MOLY;'O E 505 Luhricant '

SF 11.% Fluid Dow Corning * '':-

104333009520041 T-Seoi Genens! Elec* Co' * '

-.V
105220009520041 T-Seal P ocured Per Spec' g (

8:~6
9~0901-102 T-Seal 910641-001 .~

c. .410701375-4207 Scroper-Poly Pek ::3:f jwi+ E740-75 C-Ring ::'- f .;|
2-G17-E740-75 0-Ring ::.? ~;d

,

2-021-E740-75 O-R:ng I 4

' 2-109-E740-75 O-Ring ~ . " ' -
2-113-E740-75 O-!:,g '":

'

.-2-234-E74C-75 O-Ring : : f.4'3-904-E740-75 C-Ring :- 'I.S0-906-E740-75 C Ring [. M-

8-017-E652-90 Back-Up Ring
|

'*

021-E652-90 Bock-Up Ring
. . -

-: :o-109-E652-90 Back-Up Ring
, .-

6-113-E632 00 Back-Up Ring ? -

3-234-E652-90 3cek-Up Ring
. . .

910641-001 ' '' '
PLGA4061020 Lee Plug
JETA1875-iC0H Lee Jet Lee Compcny '-

Lee C mpany
... . . , .

.. . .
.

,-

.: :.
. . -

I, ,. , .
.

<
. .

..
.,s

. . 3* j
..

.*.,.*.,4
.- ..*..',1

.g. . . .:.: . <.. . . .

"I)@'d *

. 4.%. ,.,:,

1. ,;
-

.r %; u..1 ..
.<,r.

. . . ,
,

. , *

g. 2 ".;
-
#. - .,1. r.
r.....<'

. . * <
#.'..'*.'<
. .

..
.,*. .'

.M 7
*

. . * . . ' <
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-U4.1
30 XIP 6-1-77 Assembled (C >0 ' & Q-30-2) *[-

, , ,

ca.C5 Ray. At Present Revisiens After 9 (wing No. Pert 'N:-- \ Cuel Test ?ev Au e # ly Ccra

E.C. C0411.2.52003 Snubbei Assy C F ;
j .337,409, 428 419, .a 652022 Dan Assy 8

C2 .342,.524
52026 Bushing 8 F .341, .275, .444, .454, .506. p52029 Com Assy-Ctr D De

4

2 .342, .453, .473 /.54112035 Piston & Rod E F .371, ..'93 ::: :-,

2 ..
-

.

32037 Forging - Pisten & Rod E F .3!7
.

52040 Spring E- J.I
.

f'..^;3 .300, .331, .414, 509
440

'/.*..:$
32045 Nameplore B F ..

<9.358, ,407, .486, .52212048 Porting Tube C C '
-

3:055 V:!ve Atsy D F
. . <

.332,.253 ', .332057 Sect-Peppet C E .332,.43332058 Seat Seat 3 C .a.;3 9
.:. a a

M.059 Popoet & Ret. Assy B D a .331,.3EC 5 ''-UM2 Retainer C C :'. .''-

2063 Valve Sleeve C C I' - | '
-

12064 Retoiner Sect C C ''" l-

32066 Retainer Seal A 8
12067 Retainer, Threaded A A;

.306 Ref, .369 f'' ,

.306 Rd V 'N ~13068 Retainer, Velve C C .306 Ref
*~

12092 Cylinder - t. bin 0 E. 488 '4f-
. .:- -.

l12103 Rod End Assy - Pisten D ., ,j D .370

! . '..
* -i2113 Rod End Assy - Adiv.t D D 457I12133 End Fitting C C
f

-

12183 Position Indicator Aay A B .368 : 'f.
'

I121oS Seal - Shut Off 8 B ,.97-

12196 1.ockwesber A A I . '' :-
32220 Rsservoir , His : C Et .350, .456 ,', : - '32224 Piston & Besssay-Reevr D i .316 3.

-

I32228 Retainer - Reswr D E .377 '' "
12231 8syonet I* 8 8 -

32234 Retainst Ring - 8 C .507 *M.
..

i2237 Clip Retainer 8 8
-

- , f ..- 12238 Indicator - Resvr 8 8
.

g ** 4-
;2449 Tie Bolt C C3 .530,.558 7.py0642 Ball Bushirg A A .

-
.e

.313, .386, .441, .460, .485 * * *;/;0644 Nut 8 F 'f -0645 Wcsher A A
' .14'.

-

0646 Bolt E G, .292, .334, .545 '':''.'!
s-

*47 Screw A A'
.-

f.<*/,
8

s48 Plue A A
-.

.,*.j;:.NTl
-

.-0641 Seal Procurement 8 D .293, .406
.

;
...

.

'

Pooe 9 m' ' N.
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*
.

~
.

.

. . '.s
. '

~

, . *

00 . '' (C:-tieve:)
I

.

e .~ - O

,

.-

Pre uner ent Cr *:P/N Product Neme Sq,,g g,, ;,
..

Molykote 505 Poste Lubricant
SF 1154 Fluid Dow Coming b,

'
104344007520041 T-Seal General Elec~ Cc' '.- '

105227C09520041 T-Se:I h[47.g :. '
'**

910701-103 T-Seal
25001750-4207 Seracer Polv Pak k D*

..

with E740-75 C-Ring f'-
*

2-017-E740-75 C-Rino
' .-

2-C21-E740-75 C-Ring
2-107-E740-75 C-Ring

.

2-113 E740-75 C-Ring -:2-116-E740-75 C-Rino 5.
2-240-E740-75 C-Rif

'.* :-3-904-E740-75 C-Rig
3-006-E740-75 C-Ring " :-.;8-017-Ec52-90 %g seek.tp h8-021-E652-90 ,.

Ring Back-Up *M'~ '09-E652-90 Ring Back-Up i'13-Ec52-90 Ring Back-Uo : :8-116-E652-90 g;,,g Back-U'P f
* **

8-240-E652-90 Ring Sock-Up
*[901c41-001PLGA 4061020 Lee plog
- *

.

JETA ic75-6500 Lee Jet Lee Company * . -
.

Lee Company 8,,
, .

.

.

.

.

.S

4. .

4.

..6

.,

, N. ~ e*..
%

y q

:$$$i+ -j.
.*2;n: *

- #e, ,-

4, : y ' |.'' Sm t

mi WsIAY(/d+ e%'.*,
.*.,
=-

*r.*.,
.*.
.%,A

8.

7,

. ' . -*

.

' '
'-
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"
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.

a::.
.

J

.. j:s
JC Kl? 5-24-77 /4:e.dled (C-f;-1 ?. C-1.-2)

. . .;
Rey; At Present Rearisions After ' . . - . -guing No. Pert N- e Oval Test Rev. A3:o-ol., Cc. a

.

-

' '

E.C. 00411.2. - .-122005 Snublur Asy C F .373, .409, .420, .4D< -

152023 Dr m Assy B
152025 C::shiry 'I C2 .342, .524 f.514

.

3 F
,

.241, .375, .424, .454, .50c ' .. . ,152030 Don Assy-Ctr. C D
3 .342, .453, .476 /.541 40

?.152026 Picton & Rod
E2 F .371,.392

,

-152037 Foging - Piston & P.ed: E F .317
j :

$y,$:;@;;
152040 Spr69 E J,3 .320, .381, .414,.539 ;. ,.

440152045 Nomepeate B F
e

.383, .407, .456, .522 ?.152046'. Fogiry- Pisten & Rod B C'; 459 . ': .'.152048 Porting Tu'2e C C : ,..:-152055 Volve Arsy D F
-

.332,.383 - .
'

152057 Seo!-Peppet ~ C E .382, .403 f ^,152058 Seol Scot B C .333152059 Peccet & Ret. Assy B D . . .

.331,.250 '/152062 Retoiner C C ..

: c. "
"-

152063 Volve Sleeve C C ::-

152064 Retainer Seat C C - '

If . i Retainer, Seol A B .306 Ref, .369
' . l. . ;

*~15. ,/ Retainer, Threaded A A .306 Ref .:'
I . . .

152068 Re;oiner, Volve _C C .306 Ref ' . .152092- Cylinder-Main D E 488
-

j152105 Rod End Assy- Piston Di D .370 'e:$:
. . . . ,

152115 Rod End Assy- Adjust D
,

Dj 457 i''1
-

152135 End Fitt!ng
~

.C C -

5 f152185- Position Indicator Assy A B .368 !.
*

152195 Seal-Shut Cff B B
j

-

.~. ":; .152196 1.ockwosher A A
-

-

152220 Reservoir ring
. C E .350, .456 j ~ . '. q1

,

-152224 - Piston & Beorir., Resvr D E 316152228 Retainer-Resvr D E 377 #. : ?,.-

j .
s,,,

152231 Beyonet B B
.

; [-|.[-5
-

152234
Block ?z gM.-Retainer Ri 8 C .507 -:<l.*.0,-

'

~152236 Q. g C2 #$'$I
~

152238- Indicator 4 8 S I-

-152448 Tie Bolt o+ .J ' 8 C3 283, .530, .558 3:M.'
4

' 710642 Soll Bushing A A
~ .

1:fc/.y*
-

-710644 Nut 8 F 313, .386, .441, .460, .485 ::/!:'i710645 Washer A A
.

f,

'$f.'<!7
-

710646' Bolt F G2 338,.545 f *''7j
.

710647 Screw A A
.

,

710648 Plug A A -

710641 Seal Procurement 8 0 293, .406.

-
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5 0 KIP (Continued)

.

. :. . . ~-
. 9 -

.

Procurement Or - . . -P/N ' Port Non e Supplier , . , .;;
_ ..

.Molykote 505 Poste ' Lu* ricant Dow Coming
.c

3F1154 Fluid General Elec. Co f<. ..104346009520041 T-Secl Precured Per Spec :::I;:s..,:.:.;
105331C09520041 T-Seal 910641-001

,

* ;.;' .,710901-10 5 T-Seal .-
.h : #/;..'

. 25C02250.-4207 Scroper Poly-Pck $$$uith E740-75 O-Ri.3 9
?-017-E740-75 C-Ring c.I

~2-021-E740-75 O-Ring -
---

i-109-E740-75 C-Ring
.!-113-E740-75 C-Ring -

-!-116-E740-75 C-Ring f*
.. .

!-427-E720-75 O-Rim N
3-90 '-E740-75 C-Ring : ,-,

3 006-E740-75 C-Ring
3-017-E652-90 Ring Back-iip

..

.-;3-F C652-90 Ring Back-Up /- -

..

3-) 4652-90 Ring Back-Up 8. . .,3-113-E652 o0 Ring Back-Up
:..'3-116-E652-90 Ring Back-Up / ..:.3-427-E652-90 Ring Back-Up 910641-001

'LGA2810020 ' Lee Plug Lee Cornr 2ny ' . ' . . -
-.

E. 'IETA1875-3800 Lee Jet Lee Ccencny 9. . .;, ,'
, .

.

. ..
-

.

-. :.
n,. ;.. . . -

;i
s...

. ....

::. :
, + tc:3.-

(,,*$ %NM,., #: .'.,c
** b ,ed ' s$" f "

sti '' #,.N*. ,.N
' . ? ' '|

. 79] khhkh M..
,~.=p**.E* '

.N*,,.,,.

*%'.....'.s*

.N..: %*
* *E,..

c..

.z ; z.
D
r. . -

.

.g

,.
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70 KIP As:emo' led 10-03-77 (C-70-1 & C-70-21
K

Rev. At Present Revisiens After *
.'b. vim No. F rt Ne-e C e:I Iest Ecv . Asse- dv kro '

.

E.C. 00411.2. ./h,:-152007 Snubber Assy. D G 409, .430, .421, .+n, . ail . ' .- l152024 Dom Assy D, 02 .524 # .'.:152026 Bushing D F 444 , .454, .506, .541 e ~j
152031 Dam Assy, Ctr. D D .458,.477 . ~ :9.!j 3152037 Fiston & Rod Fj F

-

.

' . ' '-:-!-

152039 Forging - Piston & Rod Fi F '.:42.'
I

-

-

152040 Spring F J' 414, .410, .509 f.':::. ;152045 Nomeplate C F 407, .456, .522 p .

-152048 Porting Tube C d -

152055 Valve Assy F F -

? .[e .
.;. f. .-

152057 Seal-Poppet D E 403
e,

' . '.'. ?152C58 Soci Sect C C
<.

. . . .'.Q
-

152059 Poppet or d Ret. Assy D D 'E-IE'h-

132062 Retainer C C *-

152063 Velve Sleeve C C ~ .'
-

152064 i'etainer Sect C C ,.
-

1520e6 Ret:iner, Scol B B
.e

'

152067 Retainer, Threaded AI I .306 Ref. .IA .306 Ref ' '/ ' '
'If Cylinder-Moin D E 458 'e

*

'

g15. . .,/. Rod End Assy- Fisten D D
-152123 Rod End Assy C C 457

-

,.

3152137 End Fitting C C
152187 Position Indicetor Assy B B

-

. . : ..
j j :- . '-

152195 Seoi - Shut Off B B
,

-
.

-

152196 Lock <asher A A *-

152222 Reservoir - Hsg C D 450, .456 - . *2152226 Fiston & Bearing - Resvr B B
I I -: '-

152230 Retainer - Resvr B B

.
.

' , ' ' '-

152231 Bayonet B B
.f , .,

' 2,:-
.152234 Retainer Ring B C .507 e152237 Clip Retainer B B :;:,y/g-

152238 Indicator - Roswm B B
',;s.'e.-

15?451 Tie Soit 'M'Mk C; C2 .558 '.!! '.2.'5910642 Ball Bushing W/- A A .*##910644 Nut 9.$$ D F 44), .460, .485 e '' ''
-

-

910645 Washer %d.Mf' . A A-
- '

910646 Bolt G G
y 2 .545910647 Screw A A

-

-
.910648 Plug A A -

910641 Seol Procurement C D .406.

e'

-. y

:.
....

'

.
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70 KIP (Continued): .

.

. ..a.,

9 .-
.

Procurement Cr -..pg
Part Name

''
-

. ..--- ., ucol.see
.

..C
..

. . . . .W ~.,5053Ste Lubricent I ~ ."ote
b Corr ,.ng .. 2$1'1154'd .lu.,i.

104346C093:00417 7.sc3[ genem; :,.ec. s,o. e
. . ,

Procurea, Per scec.11053320095200 11' T C. ci
810903f107/ ~~ T-jear HC*W ' ,.

: :f.e
J5002375;4207f7 Scroper ?oly-P::k 1 .:
with E740-757 C-Ring .e.2
,2~017-i740-757 C =iw. *
2421;E730-75T C-?.ing

c21109-E740-75 C-%g 1.

. 2- 113-E740-75" C-Ring . '. : . -
- 42-f i6-E740. 75* C-arry 1: -

2-434-E740275 C-?.ing *
S 80_4-E740- T C - R i ~. -';3-90FE740-75' C-Rid
8.017.-E652-90' Back-Up Ring '

W IE652-90 g-02,| BacbUp Ring '!

;8-|. ' If652-90 3-|q~
Sock-Uo Ring
Ecek -Up Ring *

,
8 -183-5652-90 -"

. .
8-116-E652-90" Seck-Uo Ring :- -T8-44T;52290' Back-Up Ring

-

..
I ' ' ,PLGA2810020 Lee Flu '

JETA 1875-2600 Lee .ier )DM I3I * " "Y -l.
\ Lee Comceny e'-

Of 10 Sts-f 4@@H Mik. |'':7
-

.. .::. . .
:. : .,

: . . ..
.

::.~
. . . -
e.
. --
. :.-
. . -:

M$| -|.y;w ::::,
.';$??)R y

,

w
::s :s:p.r

.

.. ,

f.?::.::S..-. , . ,s s.

S
7:7-'
e. .: .
-:: .:.: ..

.

..::.

m :f:::.. . .?.:s .
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100 KIP Asse : c' led
._ 12-13-77 (0-1C0-1 & C-1CC-2)

Y. .!
'

f,
, .*

e
.-<

Rev. At Present Rwisions After f;,[;

.

hrwing No. Port Name Qual Test Revision Aser-bly Dato -: ' . -
_ -

'

- -

.:, . .

152010 Snehber Asy P1 F 'EC2
-

E.C. C0411.2. -|
2152025 Dom hsy

D2 .524 9152026 Bushing D}D F ,454, .506, .541 ,,,

152032 Dom Asy, Ctr D D 453, .478 'e,:(<$

-

j 3152038 Piston & Red E Et
152039 Forging - Piston & Rod F F1 :~c ? :

-

.j . , . . , . .. .
152340 Spring H J .5C9 8
152045 Nomeolote D F .456, .522

,.

..,,c:,j152048 Porting Tube C C
.

-

152055 Velve Assy F F .
' <.

- : ..:152057 _ Seal-Poceet E E

*

, , ' ,-

152058 Seol Scot C C - . _

152059 Peepet & Ect. Asy D D
e

-

152262 .7etoiner C C . ,, ; ; -
- ,

152063 Valve Sleeve C C *

l

ef'. ;.,5*
- *

157 " i Petoiner Seat C C
.- .

- .. .
15 Retoiner Seal B B

: e;,

'5''067 Retainer, Threaded A; y .306 Ref f-A .306 Ref152092 Cylinder - Main D E 483 . -
g

152110 Rod End Assy - Piston D E .555 .:;, . :152119 Adopter A A '

.

152160 V/eldment Extensien C C
-

..
-

152190 Position Indicator Asy B B
? -

152195 Seal - Shut Cff B; B) ?n-

-
,

152196 Lodwesher A A .

'-

. .".152222 Reservoir itsg C 0 450,.456 ' . . , * , .2152226 Piston & Bearing - Resvr B B
.

- ,

y y.152230 Retainer - Resvr B B
, , , J,.-

152231 Bayonet B B
0

-

O S~~
"[.'',Ifl.152234 Retainer Ring : . 8 C .507CIip Retoiner|$3;(f| 8 3

152237
- e.''''152238 ladicator - %;f-~ S 8

:
-

, . , . '152452
*

Tie Bolt C C2 .558Bell Mig ' % ~** W I g
N, -y,0642 A A -

710644 Not E F .460, .485 f.545
.... -

710645 Washer A A
['#* $

-

710646 Bolt - G G .545 #-5 .;c;I 2710647 Screw A A %
.:$sfe-;

-

710648 Plug A A e.

310641 Seal Procurement D D ;,,,-

' f ;.,"310901-110 T-Seal A C 462, .523
1-J.fle |

.

:. ,. g.
.. ...

Page 15 N#/#.$~
.

Rev. A 8
, . _ ..

. .:.-:

.



t

.?. _
*

*
.

- - _ _ . _ _
-

. . .- - _ ___ _ _ . - ,- - - ,4 ,-

. ,* - _ .- -. - -,-... - ~.. ..
.

,

-..

D
. ..

+ . 100 KIP (Continued)
. ..
.: . - **

D
. . . -

P/N Part Name - Procurement Or , -: '-
Sueplier '.' e:'' Molykote SC5 Paste Luhricant

SF 1154 Fluid - Dow Corning

T10901-110 T-Seal 910641-001 '
b .I .d104346C09520041 T-3ect General Elec. Co .

1053400 09520041 T-Secl Procuree Per Snec :'4

'.k ' .'.'
2500:375-4207 Scraper Pol *Pck ^, /,:,'.-

Y ' ''$.with E740-75 C-Ring
i.....

-

2-017-E740-75 C-Ring
~~

2-021-E740-75 C-Ring
- -

'

2-109-E740-75 C-Ring - ',--

2-113-E740-75 C-Ring , ,

2-116-E740-75 C-R;rn */:.-''
'2-441-E740-75 C-Rif 8

. . .

3 c04-E740-75 C =t. g , . ,

3-904-E740.75 C-Ring
'

,

'. ' ;,3-08' E652-90 Ring Boek-Up , .

: '., ,;8-C ' .652-90 Ring 3cck-Up
S-10y-E65 2-90 Ring Beck-Up ,

;;*

B-113-E652-90 - Ring Sock- Up D

: ''.3-116-E632-90 Ring Beck-Up
V

'

8-441-E652-90 Ring Back-UP I': ' ''
.

910641-001FLGA 2310020 Lee Flug
JETA 1875-1900 Lee Jet Lee Cemeeny 'c c '-.

Lee Company gi. ". .'-
~

.

.

..

. . -
. #. *. .

. . . .
.

.G:,?
D.
** ~.'3*.,.

~i' f, f; , , . ~|. r..

'?7|QO '
|*', *S.

'' ,: 'z':hGas ~ 2 .
..xye3:

. . ...=>

QWc. c w. . >?. .R..r
.gc. s.. . s|. -

.

.* of

+.*.'5***. .=

E!|f.*s*
.

eq #e

* ? %v. J -
*.

.s . -.

6
*

.

. * .
*f *,

. ,e

*t.*.'

*[*.,*, ,

. ;
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i

( ..
.n,.m...%n ....,u v. . . m . . u . r. . . .. , s . .n. u .,

(INCLUDED tlEREIN)
{

-
, ,

_

E. C. NUMBER CllANGE DESCr<lPilON - EFFE''.T ON vat thlTY
- -- - - - - - O F Ot U.I l[d -~

uu4TT.2 zuz lC~ / *' li )Nv3. dale M TeiiBTTroho
- 1 1.nd .2.292 Ailed optional materials I Lne <

.2.293 Revised seal procurement specification parts in occuid I 1.no !.2.306 Volve retainer changed to two pieces t I me
'

.2.313 ~ Revised nur material ' I i ine. -

.2.316 increase turning center size i1ane

.2.317 ; Cpqyt material specificotton note i ! >ne

.2.330 /W:=010 volve assembly spring Ifane - ii e 2
,

.2.331 W' Wpet-retainer as.embly I bne - ! . t e 2
,

.2.332 - LSJose volve ossembly drowing i l .no - 1 : ;e 2 /
.

.2.333 Delete small volve seat ~~

l bne - 11 su 2.2.334 Change bolt' grip length t i ,ne

.2.336 Update asse'mbly deawing and material alternotes i l ane
.2.337 Update material of ternates and assembly drawing lione
. 2. 3 11 Concelled by E. C. 00411.2.375 t tone
.2.332 Added chamfer to jouneal bushing ! bne
.2.350 Added optional rodius I Los '

.2.368 Deleted ink fill of morLings !!me

.2.369 Defined serial number location flane

.2.370 Deleted alternate material peimitted i lone

.2.371 Deleted of ternate material permitted i ione d

.2.373 Up3 ate material alternotes and ossembly drawing i 1.ine |.2.37.i Added vent hole to bushing flate 1.2.376 increase seservior spring retainer clearance i lana

.2.377 increase reservoir spring retainer cleoronce flone
$' 3' .2.380 Uplate poppet and retnine. gap iIvne - 14 ,2 -|f$ .2.381 AdJed spring for 10 Kip volve i bne - r 1. ie 2>q .2.362 Update popper-seul-valve for 10 Kip i lone - i 4..so 2

.

<

.2.383 Update volve ossembly drawing I lone - i 1. se 2.2.386 Added not for rigid struts ilone
,

. 2.3fi8 Added numeplate for flatch i lone

.2.392 ImproveJ chrome plating incorporated None
F .2.393 Irnproved chrome plating ir.corporated Ilone

'

004l1.2.394 Improved cheome ploting incoterated i One
y
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NUMERICAL LISTitJG OF EtJGitJEERllJG CilANGES -continued *

.

4 ' *
.

-.
- E. C. NUMBER CllANGE DESCRIPTION EFFECT ON VAlll>lTY

OF QUALIFICAllON
00411.2.395 linproved chryne plating ir. corporate d

( .2.403 Delete optional cut on poppet seal None
.2.405 Backup ring change None i

.2.407 Added nameplates for TVA None

.2.409 Added piston seat material Hone
,;

Nane.2.414 t' jest in ploco volve spring
None.2.418 M piston seal .noterial, added test in place optico Mone.2.419 '

4 t$dete piston seal anateriol, ndded test in place option ilon..2.420 -

- Update piston seat material, oJded test in place pprio.i ilone.2.421 Update piston seal materiol, oJJed test in place option
None.2.423 Updote piston seal material, odded test in place cption None.2.428 AdJed faying surface lubrication
ilone.2.429 Added foying surface lubrication
None.2.430 Added foying surface lubrication
None.2.440 Redesign of test in place volve
i lone.2.441 Delete [om nut proof load
Ncme ;.2.444 Delete bushing counterbore

2.450 Increase tolerance on diameter None i

Nnne2.454 Ocicto duplicate chomfer dimension
None2.455 . Added "Before Plating" Dimer.sion
Ilone.2.456 Added "Before Plating" Dimension
the2.457 Update material note and remove heat treat note
Nane2.458 Added note for rework or salvoge of Lee Plug and Jet lloles None.2.459 Revised material note
Nuae.2.46 0 Revised material note
Ilone.2.462 Revised 100 KlP T-scal approved posts li># None.2.473 Added dri; led holes to detail drawing

.2.4 74 Hone=m Added drilled holes to detail diowing Noneaj .2.475 AdJed drilled holes to detail dro.<ing
N. >n e** .2.476 Added drilled holes to di.toit drawing None '

a) .2.477 Added drilled holes to detail drawing7

\ .2.478 Added drilled holes to detail d owing None
None00411 .2.485 Revise material note
None
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NUMERICAL Ll511NG CF LI1GINEtkitiG CliANGES - continued 'l .'
. ..

-

2
.

* *r
E.C. NUMinER CHANGE DLSCRIPilON '

IFFECT ON VALICilY.

OF QUALIFICAllLiI ,

00411.2.486 Added nameplores for Zin.:i.et
None '

.2.488 Added fkinell hardness reuuirement' ' None.2.490 Added -003 & -C04 U.ck us>y None.2.492 Added new snuLL.:r ler.gtn for Zinner None@ Revis.d .,iston seal Lock-up note Nu.e 12.504 Updated gyiin ter deowing,.,
N uie,.

2.501
Qt6'' .. Added 6 KIP bushing sequisen.cr is

- ' Nuc '
2.507 . Added -004 retainer ring

.2.509 '; ',, '. No .e"
Added -014 & -015 springs-

taone2.514 . Added new snvLber length for Hntch
'

the2.520 <

Added -102 position ind;cofor ossy Nuie2.522 Added 6 KIP plate requirements None2.523 Added 6 KlP T-scal sequisen.cnts.

Nue*

2.$24 ReviseJ sap drill depth Nuie,

2.530 Added straightness acquirement None.2.541 Added h.:ot treo? no'c the2.545 Added -024 bolt
,

,

None2.558 Added cptius to mc' e pc.rts from hot rolled stock N r-e .e
<

U .l.559 Added new forging configuration Nc,ne
00411.2.571 Revised monk numbers ui Zimmer None -

,
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302 and 384 (Delete) 314,325 or 347. Note 129 (MJ) ASIt.t M34-64
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Note 130 Defino se s .R }.W((omium plate
-

Delete old note 131
AJJ ncw note 131. Addsustasil34,135 & 1;6

3ect 18 of 18 Zom C-10- ~
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(Add) 152005-36.1FCI 36.1 Fixed
(Add) '52005-41.7FC .41.7 Fi4cd
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WACHMEbtyr 3

"
EQUIPMENT QUALIFICATION INSPECTION PLAN

SITE ENGINEERING - ENGINEERING AND CONSTRUCTION
HOPE CREEK GENERATING STATION

INTRODUCTION

An inspection of the Class 1E equipment in a Harsh
Environment shall be performed during October, 1985 as
committed in NRC Equipment Oualification Audit July 15-18,
1985 Action Item No. 8 (Reference 1 & 2). The purpose of
this Inspection Plan is to provide a description of the
elements necessary to assure that a comprehensive inspection
will be performed.

SCOP 3

This inspection will include a field verification of a
representative number of Class lE equipment in a Harsh
Envir.)nment, as listed in FSAR Table 3.11-5, to confirm
location, conformance with installation requirements and tag
numbers are consistent with Environmental Oualification
parameters for the equipment.

METHOD *

, ,

The inspection will be performed on a sampling basis with
consideration of the following:

1. The sampling size is calculated by using EO.13-7 from
Reference 3.

N: Sample size
P: The proportion of a given

Z2 PO event of the population
EO.13-7. N= 0: 1-p

E2 E: Sanpling error
Z: Boundary of distribution

area under normal curve

Let sampling error E = 5% and confidence interval = 95%.
The estimate defective rate is 5% and because of sampling
error, P = 4% is used. With 95% confidence Z = 1.96
(From Table 6 of Reference 1).

1.962 X 0.04 X (1-0.04)
N=- = 59 Od 60

0.052
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2. Sixty (60) components will be inspected. The components
shall be. randomly selected based on a proportional
distribution from all purchase orders. Electrical cable,
splices, etc. will_not be included in this inspection.
Attachment 1 is the list (by tag number) of the
components to be inspected.

3. Components previously inspected during the July 15-18,
1985 NRC Audit will not be re-inspected.

4 The lE Equipment Field Inspection Check List (Attachment
2) shall be used to verify and document the as-built
condition for each component.

5. A Polaroid picture shall be taken of each component and
included with the completed checklist.

6. Following the field inspection, the checklist for each of
the sixty (60) components shall be evaluated by the
equipment qualification coordinator to assess the
adequacy of the program. Deficiencies identified as a
result of this inspection shall be corrected and factored
into the overall program as required.

REFERENCES "

*-

1. Letter from PSE&G's R. L. Mittl to Mr. Walter Butler,
Director of Nuclear Reactor Regulation dated July 31,
1985.

2. Summary of July 18, 1985 Environmental Qualification
Audit Exit Meeting (Docket 50-354) f rom David Wagner, NRC
dated August 12, 1985.

3. " Statistics for Business and Economics," 3rd Edition, by
Stephen P. Shao, published by Charles E. Merrill
Publishing Company.

Prepared by - --- Datei

b.lb . Date b[A b /8.5Approved by-

G I I
y
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N EgulPMENT QUALIFICATION INSPEE: TION LIST

EESS NtSeER _1.D. NUteER _ DESCRIPTION

1. E135-PEN-001 1AW204
WESTINGHOUSE LOW VOLTAGE POWER AND CONTROL
ELECTRICAL PENETRATION

2. J201-HS-001 IEG-HS-2517A MICR0$ WITCH SELECTOR SWITCH
3. J301-T-001 188-LT-3682A TOBAR INSTRUMENT TRANSMITTER
4. J301-T-002 IEG-FT-25flA TOBAR INSTRtMENT TRANSMITTER
5. J359-VAR-00I IGS-PSH-5081A H0 PANEL ANALYZER - PRESSURE SWITDI HIGH226. J359-VAR-001 1GS-SV-5086B2 H0 PANEL ANALYZER SOLEN 0lD VALVE227 J483-LS-001 1EG-LSH-2359A FCI LlQUID LEVEL SENSOR
8. J556-TE-001 ISB-TE-3647L WEED THERM 0 COUPLE
9 J603-SV-001 IRC-SV-0707B YALCCR SOLEN 0lD VALVE

10. J800-XE-002 IA8-XE-45070 ICT ACCELEROMETER
!!. M001-TE-004 *1SK-TE-N0234 PYC0 TEMPERATURE ELEMENT
12. M001-TE-004 ISF-TE-N029A PYCD TEMPERATURE ELEMENT
13. M001-PT-005 IBC-PT-N057 ROSEMOUNT PRESSURE TRANSMITTER |
14 M001-SV-006 IBF-SV-F163A VALCOR SOLENDID YALVE |
15. M001-PT-009 1B8-PT-H403F ROSEMOUNT PRESSURE TRANSMITTER |
16 M001-LS-010 1BF-LS-N013H MAGNETROL INDICATING SWITCH
17 M001-LT-012 18H-LT-N01 M 000LD DIFFERENTIAL PRESSURE TRANSMITTER
18. M001-WCI-22 IFD-PDSH-4910 ifCl TURBlNE DIFFERENTI AL PRESSURE SWITCH .

19. M001-LS-024 IBF-LS-N013F MAGNETROL LEVEL SWITCH '-

20. M001-1941T-028 IBB-LT-N080C ROSEMOUNT PRES $tRE TRANSMITTER
21 M001-30dlT-028 1AB-PDT-N088D ROSEMOUNT PRES $tRE TRANSMITTER
22. M001-1941T-028 IB8-PT-N094A ROSEMOUNT PRESSLRE TRANSMITTER
23. M001-)SIIT-028 IBD-PT-N050 ROSEMOUNT PRESSURE TRANSMITTER l24 M001-EAN-027 ISE-EAM-K002A GE VOLTAGE PREAMPLIFIER
25. M001-LS-031 IAB-ZS-F028A NAMCO MSly LIMIT SWITCH

;
26 M047A-MOT-001 IBV215 RELIANCE 460 Y MOTOR
27 M048-PS-003 IKL-PSL-513 M ASCO PRESSURE SWITCH
28 M048-SV-00$ IKL-SV-5164B VALCr)R SOLENOID YALVE
29 M082 4407-001 IAP228 WESTINGHOUSE MOTOR
30 M711-MOT-001 IAVH210 RELIANCE MCTT

! 31. N713-ACT-002 IGU-FD-9377A ITT ELECTRO-HYDRAULIC ACTUATOR
| 32. ItF l7-ACT-001 IGU-PD-9435A1 ASCO ELECTROMAGNETIC ACTUATOR
| 33. M787-ACT-001 100-PD-9436Al ASCO ELECTROMAGNETIC ACTUATOR
! 34 N717-ZS-002 IGU-ZS-943581 NAMCO LIMIT SWITCH
! 35. N717-ZS-002 IGU-ZS-9433Al NAMCX) LIMIT SWlTCH

36. N728-SV-001 10U-SV-9450A ASCO SOLEN 0ID VALVE
37 M780-FSL-004 IGR-FSL-9383BI DWYER DIFFERENTIAL PRESSURE SWITCH
C. M780-FSL-004 IGU-PDSH-9428-1 DWYER DIFFERENTIAL PRESSURE SWITCH
39 N780-TE-005 IGR-TE-9384G WEED TEMPERATURE ELEMENT
40. N780-TE-005 10U-TE-9429-2 WEED TEIPERATLRE ELEMENT
41. M780-TS-007 1GR-TS-9382A UNITED ELECTRIC TEMP. C0bTROLLER

| 42. N784-HS-006 IGR-HS-9384A MlOIO SWITCH SELECTOR SW'TCH
| 43. M780-TRNS-009 IN PANEL 1AC281 HEVI-0UTY TRANSF0fDIER
( 44 P301-SV-001 IEG-SV-2290A ASCO S0LEN0ID VALVE

:
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EQUIPIENT 984LIFICAfim leSPECTl#I LIST
c.

EESS IK88M _f.0. InseER DESOt|PTim

45. P301-15-002 lEC-Z$~4678 NAMCO LIMIT SWITCH44. P301-HV-005 ISE-HV403 tA
LIMITORQtE A. C. NOT(st OPERATOR47. P301-HV-005 teC-HV4007A
LIMITORQUE A. C. NOT(st CPERATOR48. P3014fv-005 ICS-HV-5050A LIMITORQUE A. C.100Ttst OPERAT(pt49. P301-HV-005 IGS-HV-9532-1
LIMITORQUE A. C. ICTOR (PERATOR90. P302=NV-003 1AE-4et4032A
LIMITtstQtE A. C. IIOTtst CPERATORSt. P302-HV-004 ISJ-HV4012
LIMITORQUE D. C. VALVE ACTUATOR52. P302-25-005 ISC-254065C NANDO LIMIT SWITO453. P303A-HV-001 IAS4tV4067A
ROTORK VALVE ACTUATOR54 P303A-HV-003 IGS-4fV-49448
LIMITORQtE A. C. IIOTtst OPERATORSS. P303A-HV-003 IEG-SIV-232tA
LIMITORQUE A. C. IIOTOR OPERTAOR96. P303A-HV-003 IKL-4tv-5162 LIMITORQUE A. C. NOT(pt OPERATOR57. P30$A-SV-004 IKL-SV-5154

,

ASCO 90LEN0lO VALVESt. P303A-25-005 IKP-25-6055A
leAM00 LIMIT SWITOt59 P305-HV-002 IEG-HV-2314A
LIMITORQUE A. C. MOTOR OPERATOR60. P305-Z5-005 1G5-Z5-5029
NAM 00 LIMIT SWITDI

.

O

Ib

I

.

b

I

1

, - - - - - - - - - - , , - - < - - . - - - - - - - - _ _ - - - - - - . , - - - - ~, - . -, . . . - . - - - . - - - - - - , - , - - - - - - - , - - - - - - - - - - - - - - - , . - - - - - -



*
.

.

BOPE CREEK GENERATING STATION

CLASS lE EQUI PMENT FIELD INSPECTION

CHECKLIST

Component Tag Number

Component Description

EESS Number

FIELD INSPECTI ON

1. Does the as-installed condition agree with EESS
information? ~

Yes No N/A

A. Tag Number U U U
B. Room Number l_.) I ! I I

.

..

l-lC. P.O. Number L__I I !

D. Manuf acturer b_d I I I I
j

E. Model No. L__I L__1 I I

NOTES:

(Describe any unacceptable conditions such as missing
hardware or damage found)

2. Describe the installation orientation of the component
if mounted other than vertical:

3. Interfaces Yes No

A. Is a moisture intrusion device required? L__l [ ]
B. Device Type

C. Is the device installed? L_ l I I

NOTES:
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4. Location Relative to Flood Level.
Ye s No

A. Is equipment located in flood zone
(see DITS D7.5 P. 8 2-8 5 )

B. Flood depth

C. Height abcVe floor

' D. If component located in flood zone
is the component qualified for Uf lood incj.

NOTES:
._,

.

5. Final Evaluation., *-

Yes No

Is the overall Cield installation U Uconsistent with the associated
environmental supporting documentationf

,

(EESS)? <

NOTES:

I

.

Inspected By Date

Verified By
Date

JL lec
Disk #14
10/23/85

i

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


