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I, INTRODUCTION

As PART OF THE IN-SERVICE INSPECTION PROGRAM FOR THE APRIL 1973
REFUELING OUTAGE, AN INSPECTION OF THE DRYWELL HYDRAULIC SHOCK AND SWAY
ARRESTORS (HSSA) was coNDUCTED, THIS INSPECTION REVEALED THAT A
MAJORITY OF THE UNITS WERE TOTALLY DEVOID OF FLUID WHICH, CONSEQUENTLY,
RESULTED IN THEIR INOPERABILITY, IMMEDIATE STEPS WERE TAKEN TO CONTACT
THE SNUBBER SUPPLIER, BERGEN PATERsON P1ee SupporRT (OMPANY, WHO RECOM-
MENDED THAT A REPRESENTATIVE SA'PLING OF THE SNUEBERS IN THE DRYWELL BE
SENT TO THEIR SHOPS FOR ANALYSIS,

On May 5, 1973, miree (3) SNUBBERS WERE REMOVED FROM THE DRYWELL
AD SHIPPED TO THE REx HAarnA CoMPANY, THE SNUBBER MANUFACTURERS FOR
BerGEN PATERSON, THE SNUBBERS, WHICH HAD BEEN LOCATED ONE ON EACH MAIN
Steam LINE AD ONE ON THE ELECTROMATIC RELIEF VALVE DISCHARGE PIPING,
WERE COMPLETELY DISMANTLED AND INSPECTED, [T WAS REPORTED TO JErsey Cen-
TRAL PowER AND L1GHT COMPANY THAT THE TWO SNUBBERS LOCATED on THE MAIN
SteAM LINES WERE IN A VERY DETERIORATED CONDITION REQUIRING COMPLETE RE-
BUILDING, THE THIRD SNUBBER WAS FOUND TO BE IN SATISFACTORY CONDITION
REQUIRING ONLY HYDRAULIC FLUID ADDITION, WHICH IS CONSIDERED NORMAL MAIN-
TENANCE, IT SHOULD BE STATED THAT THE TWO FAILED WIITS WERE IN SERVICE
LONGER THAN THE THIRD WHICH WAS INSTALLED DURING THE 1972 REFUELING OUTAGE,

As A RESULT OF THIS INVESTIGATION, IMVEDIATE STEPS WERE TAKEN TO
REMOVE AND REBUILD ALL SNUBBERS IN THE DRYWELL AND THOSE SNUBBERS IN THE
REACTOR BUILDING ASSOCIATED WITH SAFEGUARD EQUIPMENT,
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I1, EQUIPVENT DESCRIPTION

THe HvprAuLIC SHock AND SwAY ArresTor (HSSA) uniT (ILLUSTRATED IN
FIGURE ONE) IS USED TO PROTECT PIPING SYSTEMS AND EQUIPMENT PIECES SUB-
JECT TO POSSIBLE DAMAGE FROM SHOCKS OR VIRRATION, I[N EFFECT, THE
ARRESTOR BECUMES A RIGID STRUCTURAL MEMBER UNDER IMPACTIVE LCADING CON-
DITIONS, IN DOING THIS IT IS CAPABLE OF TRANSFERRING LOADS FROM THE
PIPING OR EQUIPMENT PROTECTED TO RIGID STRUCTURAL MEMBERS, THE ARRESTOR
IS FURTHER DESIGHED TO ACCOMMODATE NORMAL THERMAL MOVEMENT OF THE' EQUIP-
MENT PROTECTED WITH A MINIMM OF RESISTANCE,

THE UNIT CONSISTS OF A DOUBLE ACTING PISTON CYLINDER ARRANGEMENT,
AN EXTERNAL VALVE BLOCK AND A SPRING LOADED ACCUMULATOR ASSEMBLY (SEE
FiGuwre 11),

DURING OPERATION, THE PISTON IS FREE TO MOVE UNRESTRICTED IN EITHER
DIRECTION WITH THE POPPET VALVES REMAINING FULLY OPEN FOR ALL PISTON
VELOCITIES UP TO 10 INCHES PER MINUTE, THIS VELOCITY IS GREATER THAN ANY
OPERATIONAL THERMAL GROWTH AND LESS THAN THE VELOCITY OF ANY NORMALLY
ANTICIPATED DISTURBING FORCE, BOTH THE COMPRESSION AND TENSION CONTROL-
LING POPPET VALVES ARE DESIGNED AND SET FOR CLOSURE WHEN THE PISTON VEL-
ocITY EXCEEDS 10 INCHES PER MINUTE, WITH THE POPPET VALVES CLOSED, THE
FLUID FLOW IS ESSENTIALLY STOPPED, THEREBY TRANSSORMING THE UNIT INTGC A
RIGID STRUCTURE (NOT ABSOLUTELY TRUE, DUE TO THE COMPRESSIBILITY OF THE
SILICON FLUID; 1,E,, 3000 PSI WILL COMPRESS FLUID TO PERMIT 20 MILS OF

PISTON TRAVEL), (LOSURE 1S DESIGNED TO BE EFFECTED WITHIN 1/32-INCH OF
PISTON ROD TRAVEL.
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I,

EouipvenT DEscripPTION - CONTINUED

THE SPRING LOADED ACCUMULATOR SERVES AS AN OIL RESERVOIR TO MAKE

UP FOR SMALL EXPECTED LEAXS, [N ADDITION, IT SERVES TO KEEP THE HYDRAU-
LIC FLUID UNDER PRESSURE, THEREBY ALLOWING THE HSSA TO BE MOUNTED IN A

VARIETY OF POSITIONS WITHOUT THE HYDRAULIC FLUID DRAINING OUT OF THE

CYLINDER,
THE HYDRAULIZ FLUID USED IN THE SNUBBERS IS OF TWO TYPES; ONE WHICH

IS HIGHLY RADIATION RESISTANT FOR USE IN THE DRYWELL, THE OTHER NON-RADIA-
TION RESISTANT FOR USE IN THE BALANCE OF THE PLANT, THE TWO FLUIDS ARE,

RESPECTIVELY, G.E,S.F, 1154 wHICH IS METHYL PHENYL SiLIconE, AD G.E.S.F.-

"6(50) WHICH IS DIMETHYL POLYSILOXANE SILICONE, SILICONE BASE FLUIDS ARE
USED BECAUSE THEY ARE NON-FLAMMABLE, NON-CORROSIVE, CHEMICALLY INERT AND
RELATIVELY STABLE OVER A WIDE TEMPERATURE RANGE, NORMAL AMBIENT TEMPERA-
TURE RANGE FOR CONTINUOUS OPERATION 1S FRoM MINuS 0% yo pLus 4OOTF,

ALL THE SEALS USED IN THE SNUBBERS ARE MADE FRoM DuPont ADIPREE
L-167 wH1GH IS A POLYURETHANE ELASTOMER MADE FROM TOLUNE DIISOCYANATE

PCLYETHER LIQUID PREPOLYMER,

TESTS VE2UFY THAT THE SEALS ARE GOOD EVEN AFTER EXPOSURE TO RADIATION
IN Excess oF 1x108 Roeneens.

THE TEMPERATURE CHARACTERISTICS OF THE SEALS ARE IN QUESTION AT THIS

TIME, ACCORDING TO DERGEN PATERSON THE POLYURETHANE SEALS ARE SU'TABLE

FOR CONTINUOUS OPERATING TEMPERATURES OF 150%F AND ARE CAPABLE OF OPERATING
AT TEMPERATURES UP TO 200%F FOR "SUSTAINED PERIODS WITHOUT IMPAIRMENT OF
FUNCTION,” THE SEALS SUPPLIER ON THE OTHERMAND SAY THAT 150F sHouwp BE
CONSIDERED THE MAXIMUM OPERATING TEMPERATURE FOR THE SEALS AND THAT OPERA-
Tion AT 200F WILL CAUSE SEAL FAILURE,




& [
111, ORGAIIZATICH OF PAIITEUNE ACTIVITIES

A, REMIVAL AID RELISTALLATIGH:

BECAUSE OF THE HIGH RADIATION LEVELS PRESENT THROUGHOUT THE DRYWELL,
IT WAS NECESSARY TO ORGANIZE THE REMOVAL ACTIVITIES SUCH THAT THE TIME
EXPENDED PER SNUBBER REMOVED WOULD BE A MINIMUM, [T WAS THOUGHT THAT
THIS COULD BEST BE ACCOMPLISHED BY DIVIDING THE DRYWELL INTO VOLUMES AMD
REMOVING THE SNUBBERS ON THIS BASIS, THE SNUEBERS REMOVED FROM THE VOL-
UME COULD THEN BE REBUILT AND MADE READY FOR REINSTALLATION IN A BATCH,
THIS WOULD THEM ASSURE THAT THE SNUBBERS COULD BE TAKEN, WITHOUT CONFUSION,
TO THE AREA OF THEIR REINSTALLATION, 10 FURTHER FACILITATE THE REINSTALLA-
TION, LARGE IDENTIFICATION NUMBERS WERE CLEARLY MARKED ON THE SNUBBER AND
MOUNT ING PLATE WHICH ALLOWED THE WORKERS TO QUICKLY MATCH THE SNUBBER TO
ITS ASSOCIATED MOUNTING PLATE,

B. MALITENAICE ACTIVITIES:

THE REBUILDING AREA WAS LOCATED ON 95’ ELEVATION IN THE REACTGR Bullo-
ING AND WAS DIVIDED INTO THREE WORK STATIONS, THERE WAS A DISMANTLING AND
CLEANING STATION, A REBUILDING STATION, AND A UNIT QUALIFICATION STATION,
THE FOLLOWING IS A DESCRIPTION OF THE ACTIVITIES PERFORVED AT EACH STATION,

1, DismarLing Aup CLEANING STATION

THE PURPOSE OF THIS STATION WAS TO REMOVE ANY CONTAMINANTS AMND

RESIDUE FROM THE SNUBBER ASSEMBLIES, BOTH EXTERNALLY AND INTERMALLY, IN
ALDITION, IT WAS CONVENIENT AT THIS TIME TO INSPECT AND RECORD THE AS FOUND
CONDITION OF THE SNUBBERS, AFTER DISASSEMBLY, THE SMUBBER PARTS WERE GIVEN
FIRST A DIRTY THEN CLEAN WASHING IN 111-TRicHLOROETHANE (I+50) soLvenT,
THIS PARTICULAR SOLVENT WAS CHOSEN BECAUSE IT LEAVES NO RESIDUE AND IS NON-
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I1I. Oreatirzation oF MAINTENANCE ACTIVITES - CONTINUED

TOXIC,

IT WAS ALSO REGUIRED TO SCRAPE AND/OR WIRE BRUSH THE REMAINDER
OF THE SEALS OFF OF THEIR SEATS IN PREPARATION FOR REASSEMBLYs IN MANY
CASES, IT WAS ALSO REQUIRED TO PRESS OUT THE BRASS BUSHING AND WIPER RING
IN THE OUTBOARD BEARING BECAUSE OF INITIAL MISALIG{MENT BETWEEN THE PISTON
ROD AND BEARING HOUSING, THE MISALIGNVMENT CAUSED SCRATCHING OF THE CHROME-
PLATED PISTON ROD AND THE SOFT BRASS BUSHING,

2, ReBuiLDING STATION '

IN ORDER TO ASSURE MAXIMUM RELIABILITY FOR THE REBUILT SHUBBERS,
IT WAS DESIRABLE TO PERFORM THE REBUILDING OPERATIONS UNDER THE CLEANEST
CONDITIONS POSSIBLE, SINCE THE REBUILDING WAS PERFORMED UNDER FIELD CON-
DITIONS, EXTREME CARE HAD TO BE TAKEN TO KEEP DIRT, GRIT AND DEBRIS OUT
OF THE REBUILDING AREA. THIS WAS ACCOMPLISHED BY REQUIRING A DAILY CLEAN-
UP OF THE REBUILDING AREA AND A DAILY CHANGING OF THE WHITE BLOTTER PAPER
COVERING THE REBUILDING STATION TABLE, THE CLEAILINESS CRITERIA WAS FUR-
THER AIDED BY THE RADIATION PROTCCTION REQUIREMENTS WHICH REQUIRED COTTON
AND PLASTIC GLOVES TO BE WORN BY INDIVIDUALS INVOLVED IN THE REBUILDING
ACTIVITIES (SEE ATTACHED DETAILED REBUILDING PROCEDURE).

3, UniT QUALIFICATION STATION

AFTER REBUILDING, THE UNITS WERE BROUGHT TO THE UNIT QUALIFICATION
STATION WHERE THEY WERE FILLED WITH HYDRAULIC FLUID AND OPERATIONALLY
VESTED,

THIS WAS ACCOMPLISHED BY FORCING FLUID UNDER PRESSURE THROUGH
AN ALEMITE FITTING INTO THE ACCUMULATOR CAVITY WHIGH IN TURN FLOWED INTO
THE MAIN CYLINDER, THE UNIT WAS THEN "STROKED" USING A PNEUMATIC DEVICE
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[T, Oreaniz Tion OF MAINTENANCE ACTIVITIES = CONTINUED

TO ASSURE THAT ANY TRAPPED AIR WAS FORCED INTO THE ACCUMULATOR WHICH
COULD THEN BE BLED OUT THROUGH THE FILL PLUG, AFTER IT WAS ASSURED
THROUGH A REPEATED FILLING AND BLEEDING PROCEDURE THAT THE UNIT WAS PRO-
PERLY FILLED, IT WAS AGAIN STROXED, AT 10 INGHES PER MINUTE, TO VERIFY
THAT BOTH THE TENSION AND COMPRESSION VALVES ACTUATED PROPERLY, THEREBY
TRANSFORMING THE UNIT INTO A RIGID STRUCTURE,

FINALLY, THE UNITS WERE TRANSFERRED TO A TEMPORARY STORAGE AREA
WHERE THEY WERE PLACED ON CLEAN BLOTTER PAPER FOR A 24 HOR PERIOD,
AT THE END OF THIS PERIOD, IF THERE WAS NO EVIDENCE OF OIL SPOTTING ON
THE BLOTTER PAPER, THE UNITS WERE TRANSFERRED TO THEIR AREA OF REINSTALLA-
TioN, Ir SPOTTING OCCURRED, THEY WERE CHECKED FOR LEAKS AMD REPAIR
ACCORDINGLY, A TOTAL OF 9 UNITS WERE REJECTED ON THIS BASIS, & OF WHICH

WERE REPAIRED, THE OTHER UNIT, IT WAS DISCOVERED, HAD A SMALL CRACK IN
THE MAIN CYLINDER AND WAS REPLACED IN TOTAL BY A NEW WNIT,
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IV, AIALYSIS

TABLE ONE LISTS THOSE SNUBBERS REPAIRED AND TABULATES THE INDIVI-
DUAL COMPONENTS REPLACED, [N ALL CASES, THE SNUBBERS WERE MADE INOPER-
ABLE DUE TO A LACK OF HYDRAULIC FLUID, THOSE SNUBBERS LCIZATEI; WITHIN THE
DRYWELL SHOWED SEVERE SEAL DETERIORATION TO THE POINT OF BEING INCAPABLE
OF RETAINING HYDRAULIC FLUID EVEN FOR A SHORT TIME, IT IS NOT FULLY KNOWN,
AS YET, EITHER THE CAUSE OF SEAL FAILURE OR THE LENGTH OF TIME IT TOOK FOR
THE FAILURES TO OCCUR, ‘

IT IS FURTHER NOT UNDERSTOCD WHY THERE APPEARED TO BE SAND, GRIT, DIRT
AND WATER IN THE ACCUMULATOR, OR WHY MANY OF THE ACCUMULATOR SPRINGS WERE
BROKEN, INSPECTION OF THE SEALS INDICATED THAT A POSSIBLE CAUSE OF FAILURE
MAY HAVE BEEN DUE TO EITHER EXCESSIVE HEAT OR CHEMICAL ATTACK. PRESENTLY,
DisoGrInN CoMPANY, THE SEALS SUPPLIER, IS RUNNING A SERIES OF TESTS HEATING
SEALS IMVERSED IN THE RADIATION-RESISTANT HYDRAULIC FLUID TO VARIOUS
TEMPERATURES AlD OBSERVING THE RATE OF DEGRADATION,

THEIR PRELIMINARY RESULTS SHOW THAT AMBIENT DRYWELL TEMPERATURES IN

CERTAIN AREAS (165°F) ARE HIGH ENOUGH TO CAUSE SEAL DAMAGE OVER EXTENDED
PERIODS OF TIME, IOWEVER, THE BULK OF THE SNUBBERS ARE NOT SUBJECT TO TEM-
PERATURES IN EXCESS OF 125°F AND, THEREFORE, SHOULD NOT EXPERIENCE SEAL
FAILLIRE., TO EXPLORE THIS AREA FURTHER, TWO THERMOCOUPLES WERE PLACED ON
A SNUBBER (SEE FIGURE III) ATTACHED TO THE MaIN STEAM LINE AT A POINT JUST
UPSTREAM OF THE IAIN STEAM SAFETY VALVES ON THE NORTH HEADER.

THIS SNUBBER WAS CHOSEN BECAUSE IT EXHIBITED THE MOST SEVERE SFAL
FAILURE, THE TEMPERATURE OF THE SNUBBER ACCUMULATOR AT RATED REACTOR PRES-
SURE, TEMPERATURE, AND STEAM FLOW WAS 139%F, WHICH IS WITHIN THE WORKING
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IV, AuaLysis - ConTINUED

RANGE OF THE SEALS., [T SHOULD BE POINTED OUT THAT THE MEASURED TEMPER-
ATURE IS A "SKIN" TEMPERATURE AND IT IS CONCEIVABLE THAT THE INTERNAL
TEMPERATURE 1S HIGHER, THIS IS POSSIBLE DUE TO SMALL AMPLITUDE VIBRATIONS
BEING CONVERTED INTO HEAT BCCAUSE OF FLUID FRICTION ON THE POPPETS A'D
SEATS,

THE DAYWGING EFFECTS OF RADIATION HAS BEEN RULED OUT SINCE BOTH THE
SEALS AND 1154 HYDRAULIC FLUID ARE HIGHLY RADIATION RESISTANT,

IT HAS BEEN SUGGESTED THAT PERHAPS THE SNUBBERS MAD BEEN STORED
OUTSIDE DURING THE CONSTRUCTION OF THE PLANT AND THIS IS THE REASON FOR
THEIR FAILURE, THIS WOULD THEN EXPLAIN HOW SAMD, DIRT AND GRIT ENTERED
THE ACCIMIN ATOR,  HOWEVFR, WF HAVE REEN ASSURED RY HAROLD ERtCKSun OF
Beroen PATERSON THAT THIS WAS NOT THE CASE, HE STATED THAT HE SUPERVISED
THE INSTALLATION OF THE SNUBBERS ORIGIMALLY AND MAINTAINS THEY WERE STORED
INDOORS AT THE SITE FOR ONLY A VERY SHORT PERIOD OF TIME PRIOR TO INSTALLA-
TION,

A FINALIZED REPORT FROM REX HANA 1S EXPECTED WHICH WILL DETAIL THE
RESULTS OF THEIR INVESTIGATION AS TO WHY THE UNITS FAILED AS THEY DID AND
THEIR RECOMMENDATION TO ASSURE THIS WILL NOT HAPPEN AGAIN IN THE FUTURE.
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V. SAFETY SIGIIFICANE

THE SAFETY SIGNIFICANCE OF THE SNUBBER FAILURES IS QUITE PROFOUND
SINCE, IN THE EVENT OF AN EARTHQUAKE, NO CREDIT COULD BE TAKEN FOR THE
SEISMIC RESTRAINING ABILITY OF THE LNITS, THE CONSEQUENCES OF LOOSING
THIS ABILITY MAY OR MAY NOT PRESENT A CONDITION WEREBY THE PROTECTED
COMPONENTS WILL FAIL; THIS IS SOLELY DEPENDENT UPON THE SPECTRAL ENERGY
OF THE EARTHQUAKE, THE DYNAMIC LOADING CAUSED BY THE EARTHQUAKE, IN ITSELF,
DOES NOT CAUSE APPRECIABLE STRESSES IN THE PROTECTED SYSTEMS UNLESS THE FRE-
QUENCY OF THE EARTHQUAKE RESULTS IN RESOMNANT VIBRATION., IN THIS EVENT,

THE FAILURE PROBABILITY IS VERY GREAT SINCE THE DYNAMIC LOADING IS AMPLI-
FIED QUITE SIGNIFICANTLY,

THE FUNCTION OF THE SNUBBER IS TO INCREASE THE RESONANT FREQUENCY
OF THE SYSTEM TO A POINT WHERE IT IS UNLIKELY THAT AN EARTHQUAKE WILL CON-
TAIN VIBRATIONAL ENERGY IN THIS FREQUENCY RANGE. THIS IS ACCOMPLISHED
BY ADDING SNUBBER RESTRAINTS AT POINTS IN THE PTPING SYSTEM WHERE THE
RESONANT AMPLITUDE IS A MAXIMUM FOR THE FIRST SIX MODES OF RESONANT VIB-
RATION,

IN THE FINAL ANALYSIS IT CAN ONLY BE CONCLUDED THAT THE PROBABILITY
OF A COMPONENT OR SYSTEM FAILURE WAS INCREASED UNDER DESIGN BASES EARTH-
QUAKE CONDITIONS,
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. HARNA COWVPAIINY oD e e
' A REY CHAINZELT COIMPANY
NO... .. 382
RECOMMENNED
ENGINEZRING  pRACTICE STANDARD
) il o ol o '
TITI.E SiusSECR ASSEMILY (Rergen Pipsesupport)
G, . - N

1., CLEANLIMESS = '
Clecuixnc+s {53 the mos:t importan% part of this assembly. won g
Cieanline of parts, uark-pla;e, end the persorn who assembles
and tes\: the snubber will directly affect its porformance. v 3
-Some of the flow passzges are extremely sr:ll end the slightast
chip, piece of lint, or particle of dirt will prevent the- 5 il
snpubber from operating properly. .

4. PREASCENBLY JNSPRCTICH p
Visually inszect all parts for:

1. Cutiwll malies Lal.
2. Surface finizhes where spccified:
a. Gland ID d. Valve borcs & seacs 1
b. 2l a. Popoat surfices 4
¢. O=Ring grooves f. Head bore and side with ports H
3. Nicks cr cuts on all seals, & check fully to detail ow3s.
4. Daesburring of all parts cspecially intersection of
two holes and at threacs.
5. Chamfers and corner brcaks.
6. Chips, lint, dust, rvust, dirt, etc.
7. Flatness of na l; pkg adaptzsr. Use surface plore & indicate
to within .003 T.I.R. on narrew part of adept
8. Inspect pistnn rois for cracks using Magn axlu“ cr €S,

3o BARTS CLENTLEG 4
Thoroughly clezn all parts immediztely before assembly or sub-
ass )1} in trachloroethene., 1I€ any cleaned parts &re not i

scmblcé duri.g the szme work period they mast be re-cleaned i
dur:ng the next work period when they will be assembled and -
coaled., .
CAUTION: .
Use trichloreoethane with precautions listed on ENG STD 3809,

4.  FPOPPET VALVE SEATING :
Use tool to. T-535Y and fixture No. T-8390. Ingert fhe serting :
tocl into the valve body (8-5693) and apply 400 to 450 psi to i
the fixture <sylinder, holding it for 5 seconds. cheet for
opposite sice. (SEE SHZET 6)

S. FOPPET OROOUING

T Use tool bho. 552389 and fixture No. T-8390. Place the poppet
blonk in the to3l cavity and onply proner pressnre (sce shest 2)
to the fixture cylinder. Hold pressure for 5 seconds. (Sec

- -
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(Bergen Pipesupnort)

TITLE syus

6. VALVE ASSEM3LY e
Assenble the valve per correct parts list given on order. Be - -
sure that all parts purchased or manufactured are clean. As
part of the assembly install both manifold connectors, ,tubes,
and blocks. Torque the connector fittings and relief valve .
seat tc 216 inch-psunds. Do not torque the compression sleeve
fitting on the manifold connection tube more than
finger-tight. Place a length of masking tape over holes
in manifold blocks. Seal all threeo vertical holes with

Pk o y .
whies pVAL L pAAYS.,

’\I

VALVE TESTING

-} 41 the valve test rig.
Close valves leading to open (unused) ports and one valve
leading to valve under test.

Install 't}..; v.al\rr--m;nu'c_?]:: serAamkhles s

- -

A. Open Poppet Flow Rate (SEE SHEET 8)

l. Open valves 1, 2, & 3 wide. Crack open valve #9,
Start pump.

2. Slowly close valve 3 until weight begins to
rise. Control rise of welight with valve #9
SO it will not close safety switch in less
than 2 minutes,

3. Measure oil flow rate (see sheet 9 for limits).
Adjusting valve #1 may be necessary to attain
maximum flow rate.

B. PBy-Pass Flow Rate (SEE SHEET 5)

l. Open valves 1, 2, & 3. Star. pump.

2. Adjust valve 3 until gage reads 20 psi.

3. Measure by-pass flow through poppet orifice.
Accept flow rates as listed on sheet s
Poppets not Passing these amounte can be
re-seatied in die. Those pPassing more must
be scrapped.

C._ Popret Oponina (SEE SHEET 1)

1. Poppets must open to free flow within 20
seconds after being subjected to more than
20 psi.

Repeat above tests
install an SAE port
valve, e

for opposite side of valve. After testing,
Plug, finger tight, in the center of the

SHEET . 2_OF .1C_
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TITLE SKUBS/R ASSEMBLY (Bergen Pipesunport)

S

Look carefully at
style and stroke is required.
torque as indicated on Sheet 10
Peen cver grub pin using round nose punch with
From this point on pay clo
Preassembly Inspection and Parts Cleaning. The cylinder

must be just as clean as the valve and accumulator. ' The

bench, vises, tools, and hands must b= absolutely clean.
Torque the tie rods as indicated on Sheet 10.:. When complete,
apply rasking tape mver Forts. Etere the cylinder uncer

cover in a clean place since even the external dirt may

find ite way inside.

ACCUMULATOR ASSTMBLY
the order tc determine what mounting
Assemble the piston to red,

-~ . -

0.375 radiuse.

-~

-

-

ulator with the same

' Assemble the accum care as the cylinder,
Torgue tie rods to 1C0 inch-pounds. Install an SAE Port protecto

and turn in finger tight. Torque the
to 125 inch-pounds a2nd the Seelscrew to
50inch-pounds Sctore the accumulator in a clean place and
cover . {OTE OAT SPRING WITH MAGNATILM 31 PER ENG STD 3013.
Use epoxy on tail rod and Alemite fitting.
2. FILLING AND STATIC TEST
Before removing the tapes from the cylinder, carefully
clean the surface around the ports. When filling, use
clean, filtered fluid as listed on the assembly or parts
lists drawing given on the order. Pull the rod oul to full
extension.

Plug in the po
Alemite fitti

»)

Q

4
D
o

¢ @nd install g: b pin. 2 <k R

e attention to the sections on . i

Fill both ends of the cylinder with ports facing
upward. install valve-
manifold specified and torque

manifold Do not

Fill

assenb

d
9
1
.-
~

k
1

e Valve-Manifold As

Yy with the O-Rings

sembly,

>lock cap screws

to 125 inch-pounds torque.

torque the manifold conn

ector fittiny at this time. .
e .

Ins

tall transparent filler tube with

elbow in center port

of valve, and £ill half full with

filtered fluid.

Using

the strcking rig, move the rod

in and out 2n inch or two

until all air is bled cut.
adding oil as it is needed,
$0 that valve plugs are up.

tube fittings, manifeld Lio
gland. Ilold for one minute
rod all the.way in.

SHEET_3_

conncct the high pressure Pt
pressure gage reads 4000 psi

-
P
~

Pull the vod all the way out,
Rotate the snubber 90 degrees
Pemove the filler tube and
P to the valve. Pump until
Lock for leaks at valve,
Ks, tube-to-head seals, and
- Release pressure and push

2n

or _10

' oy
%
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TiTLE SNUBEER ASSEMZLY (Bergen Pipesupport)
10. FINAL ASSCMBLY A7

With the snubber still in the stroking rig, set the accumulator
loosely in place without the cap screws. Screw the (freshly
cleaned) SanE elbows loosely into the valve and accumulator port
Install the connecting tube assenbly (freshly cleaned) with the
compression nuts hand tight. Insert the cap screws to hold th2
accumulater in place, torquing to 125 inch-pounds. Torque the
bent tube compression nuts and the SAE elbow nuts to 125 inch-
pounds. Torgque che manilold connector fitting at this time to

-

a2
o e

125 inch-pounds. Apply rust preventive coat to roéd threads

per EUG ETD 3032.
11, FILLING AND LESTING
Keep the snubber 1n tne stroking rig th acrumulator on top.
Pump filtered flu:d into accumulator until tail rod extends
abount one inch.
Loosen bleeder adjusting screw until fluid »egins to leak out.
Blecd until no more air bubbles appear. Tighten bleeder screv.

With the stroking rig, compress snubber 21l the way, being
careful not to get sprayed by oil frem vent hole.

Pull snubber ocut and push bazck in thru full stroke. Test for
lock-up in both directions. Bleed tail rod into dimension shown
on drawing. Pull snubber rod all the way out.

12, INSPECTION
Clecn snubber in trichloroethane. Check: leakage with a blotter
with unit on a clean piece of paper. Micrometer readings of
tail rod projection are to be taken and recorded on dated teg
under the following conditions. :
(1) Twice daily, morning and afternoon at approximately the
same time, for three days. Should a large variation appear
on 'all units, it may be due to a2 large difference in the daily
change in the ambient temperature. Disregard such readinc
eand extend test one more day. After the first 21 hours rocs
should move in and out with temperature only. Those whose
readings which continue to increase should be checked fer
lezkage in accumulatox

S
s

4

= 4 13. PAINTING

' Clean assembly and paint per ENG STD 381%. Mask rod end and fac¢
of Eront llange mountings. Afvter this operation hindle the unit
caretully to avoid demaging the moint finich.,
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TITLE SNUBBER ASSEMELY (BEFGEN PIPESUPPORT)

AT .

-

i

Ty : CUY-0OFF
T-83%0 ™ Ei. - SWITCH
: . ’

A'R OFF

.\?' * i, " - ' -
B S 7 “ U.L.c;b-.u 43 (ADJ, - o :
3 el AR : R 2 P.s.L) (u i) s
= .‘l :\\7. i EY 3 i - L " [ \?J £
g L A ' ' Rel ) g
c-A‘_ ' L . b‘t (C: “'AD‘ FA' ' VAL’\s » ;
s t " MAX,.FLOV/ & . b
f ! ‘ 2 :
.\ . " T = 6 Y - ; "‘/("'c PSSy -"
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—::*;—..r?;:;———:-;::: %
eSS . Lew™Loa bl : ’,'j
/ : " e MEASUPE F OW RATE 1“;
VALVE HERE °, b .
G ‘ i‘_ X
TESYED ' .
» ol PLAST\C SRADUATE !
: - (500 ML cam'yy

NOTE : &
OPEN VALVE ¥5-6-70R 8 AS REQ'D FOR SIZE OF UNIT
BEING TESTED. SEE SHEET ¥ 9 FOR FLOW ‘RATE.
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POPPLT GROOVING FRESSURE VO BE DETERMINEG oY TrRiAL. (. ZarpPrl)
USE VALVES AS INDICATED, ¥ SHOULD BE SET,wWITH ¥4 WiDE OFPEN,YO .-
GIVE P.5.1. SHUT VALVL V4 AND PLACE POPPET IN DIE. CRACK

T L O L el R s
4 :

LU

VALVL <& TO OBTAIN EXACTLY PSi ON.GAGE . HOLD 5 SELONDS !
SHUT OFF PUMP AND OPEN VALVE P4, REHMOVE POPPET FROMM OIVE = _ ¢
CLOSE VALUE F4& (CHECK FLOW RATE OF PoPPET PER SHEET NO. § &
{(F POCPPET DOES NOT PASS ENCUGH CIL, TRY MAXING MNEXT POPPET - i
AT SLIGHTLY HIGHER RSI. FIND PROPER. PRESSURE &Y THIS MTTHOD |
AND GRQOOVE REMAIVWNING BLANK S, : :
SAUTION: g . - AR
AT 1S BETTER TO MAKE POPPETS AT JUST SULIGHTLY UNDER THEE i ‘
EINAL ARRIVED AT’ PRESIVUEL AS THEY CAN £ QEWORIKED F THEY - |
ARE NOT DELP ENOUGH, BUT tAUST OE SCRAPPED IF Top DEEP. ’ ;
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___ENGINEERING PROCEDURE STANDARD
TITLE - ML/ZMIN. ML /MINL
o, = 0 2& OQFEN SEATED POPPLZ T
kg o 4 ] pAPP\Rl,C PORFET OPPET | SELECT O
TYFP< 2 NO. GROGVING FLOW FLOW
e PRESSURE |(aepr_2°51)] (20 est) DRWG, NO. i
ML 22 I psi1 | 650 To 960/10.8 7016.31D-2752: &
H 5606 {31, 1,080 /1.630!18.4 To 27.2/D=-27534 &
A 1,900/2 470(27.8 T0 41.110-27594 J
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STANDARD

r
TITLE TORQUES FOR BERGEN PIPE SUPPORT WIITS
- o s ——
‘.
All torques are inch. ounds unless otherwise s ecified e
q p
ACCUMULATOR 2.50 BRORE 3.25 BORE 4.00 903§

TIE RCDS 100 INwg 100 INwg 100 M.-..a

PROTECTIVE TUBE NUT 216 216 o 216
PISTON ROD EPOXY EPOXY FPOXY
MOUNTING SCREWS , 125 125 125
ALEMITE FITTING 125 125 125
! .25 TUBE FITTING 125 125 125
l SEELSCREW 50 50 50

CHAECK VALVE

PORT PLUGS S6 96 S6

RELIEF VALVE SEAT 216 216 216
MANIFOLD COMNECTOR 216 216" 216
MANIFOLD TUBE CONNECTOR 216 216 216
MANIFOLD SCREW g | 125 125 125

.50 TUBE FITTING 125 125 125

CYLINDE

TIE RODS 48 FT-LBS 84 FT-LBS 110 FT-LRS

PISTON ROD 200 FT-LBS 250 FT-LBS 200 Fr-ins

ikne 10 el 10

Vemmevean AT —
















