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INTRODUCTION

The Sea Serpent’ is a form of hydraulic bolt tensioning
tool which has been designhed primarily for the
tightening of bolts on underwater pipelines. It is
easily and safely handled by the diver with the minimum
of instruction, even in the poorest of visibility and
the most restrictive of situations. Sea Serpent boit
tensioners are unegqualled in any subsea tensioning
application from riser, pipeline and flowline T1langes,
anchor and guide clamps, to strengthening and repair
cliamps. In fact, anvywhere uniform and accurate bolt
loading is reguired, with the benefit of enormous time
saving, and compliete confidence that the desired bolt
prelocad has been achieved. Before proceeding with the
operating and maintenance instructions there follows a
brief description of the Sea Serpent and the principle
of operation. '
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Description of operation.

To accommodate the Sea Serpent tool an extended portion
of studbolt is required through the hexagon nut. The
Sea Serpent tool 1is placed over the bolt toc be tightened
and a reaction nut is screwed onto the portion of stud
protruding through the tool. When brought into contact

" with the Sea Serpent ram the reaction nut retains the

tool on the bolt. The tool is connected to a hydraulic
pump unit and o©il is pumped at high pressure into the
chamber beneath the ram. The hydraulic pressure acts
upon the annular area of the ram attempting to push it
out of the Sea Serpent body. The ram pushes against the
reaction nut and, since the reaction nut is screwed onto
the bolt, ail the resultant load is transferred tc the
bolt stretching it axially. As the bolt is stretched
the hexagon nut 1ifts from the flange manually, with
zero torque, by applying a tommy bar through the slot

in the bridge of the tool. The pressure is released and
the Toad is retained in the bolt. The Sea Serpent tool
is then removed.



Studbolt and Hexagbn Nut Preparation
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e To accommodate the tools to facilitate operation an

. extended portion of stud is required above the hexagon
nut and tommy bar holes are required tco be drilled in

the flats of the hexagon nuts. Details are as follows:—
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(1) Drilling details of the hexagon nuts are shown on Data
Sheet HTE.

o (2) Studbolts are assembled with one plain hexagon nut and
/ . ‘one drilled hexagon nut. The stud protrudes through the
: drilied nut.

{(3) It 1is recommended that-length A is pre-set before the

bolts are Jowered to the diver. It is most important
[ that the drilled hexagon nut is free running on the
: bolts particularly over length A and 1/2" length B.

(4) A reaction nut of the hydraulic tools should be
assembled to random bolts along length C (egual to
approx. one diameter D) to check free running.

(5) It is important that the nuts are assembled the correct
way round i.e. washer faces pointing inwards.

(6) The nuts should be visibly checked to make sure the
tommy bar holes are in the correct position i.e. nearer
the washer face of the nuts.

(7) It is recommended that the protruding portion of thread
is protected by P.vV.C. adhesive tape which can by
removed by the divers once the bolts are assembled the
flange.



\ (] ASSEMBLY OF BOLTS TO FLANGE

100 ¥ TENSIONING

Assemblie the bolts to the flange with the extra thread length
protruding above the hexagon nuts on alternate sides of the
flange as illustrated. '
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. It is important to assemble the bolts correctly, i.e. with
\h: the washer faces of the hexagon nuts in contact with the

flange: this is par;ﬂcularly important because the nuts have
holes drilled in their flats.

ALL NUTS MUST BE FREE RUNNING ON THE BOLTS
A Hydraulic Tool will be fitted to every alternate bolt on

each side of the flange connection, i.e. where the extra
thread length is protruding .




ASSEMBLY OF TOOLS TO THE BOLTS

Assemble tools to the bolts by sliding them onto the .
protruding portions of the boits and locking them in

place with the hexagon or ring type reaction nuts. When
nipping up the reaction nuts make sure:-

(a) The slot in the bridge of the tool is pointing
outwards allowing free access to the drilled
hexagon nut.

(b) Where a spigoted reaction nuﬁ is used to centralise
the tool make sure that the spigot is correctly
located in the tool.

{c} When assembling the reaction nuts ensure they do
not bind on the threads and cause the whole bolt to
turn through the hexagon nut on the opposite side
of the flange. If this occurs then there will be
insufficient thread engagement between the reaction
nut and the bolt and this could lead Tead to thread
stripping on application of lToad.

FOR LESS THAN 100 X TENSIONING

The number of tools available should be divided into the

number of bolts in the flange in order to determine which

bolts are to be tightened simultanecusly e.g. if 12 tools are
available for a 36 bolt flange, then every 3rd boit will be
tightened simulitaneousiy and tools will be placed on the
corresponding bolts. It is advisable to initially number the *
bolts around the flange tc help the initial assembly of the
tools and subsequent operation of the system. See fig.2
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Assembly of Hydraulic Manifold. (Fig 3)

100 ¥ tensioning

Assemble the interconnecting pipes (Part No.HTAE158) to
a1l tools on the flange by snapping coupling X of the
pipe ontc the tools.

Working either clockwise or anti-clockwise around the
flange link together all the interconnecting pipes by
connecting coupling Y to nipples Z on the neighbouring
pipes. Having completed this operation a close
hydraulic ¢ircuit should result on this side of the
flange.

At a suitable point remove coupling X of one
interconnecting pipe and insert a harness tee block
(Part No. HTAE159) between the nipple of the tooi and
the pipe.

Connect the completed manifold to the air operated pump
unit via the hydraulic downline on the hose reel and
stand and by inserting the 1ink pipe HTAE154/5 between
inlet nipple on the stand and the nipple on the pump
unit.

'l
With the harness assembied and connected to the pump »
unit the system is now ready for pressurisation but
before pressurising the system it is important to READ
BOTH ATTACHED SAFETY NOTES AND THE INSTRUCTION FOR THE
OPERATING THE PUMP. ’



/ TYPICAL HARNESS SHOWING ARRANGEMENT OF TOOLS AND HOSES X
EITHER SIDE OF FLANGE
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Notes on Harness Assembly

A1l hoses are fitted with self sealing quick disconnect
couplings and oil will not flow unless the coupling is
correctly assembled. It is imperative, therefore, that
when the manifold has been assembled, all connections
are checked to make sure they are fully coupled.

Should any of the guick disconnect couplings not
assemble to the tools then it may be due to :-

a) slight internal pressure within the tool caused by
locking the reaction nut of the tool too tightly.
In such an event, release the reaction nut, make
the connection and re-tighten the reaction nut
making sure that the slots in the bridge of the Sea
Serpent tools aliow free access to the hexagon nut.

b) internal pressure within the hose resulting from
the hose being used previously at a greater depth.
In such an event the hoses must be returned to the

i surface and the internal pressure released. as

/ described in the section "Maintenance of

. Equipment”.
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PRESSURISATION OF TOOLS
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Each individual flange will have its own pre-calculated
value of o©oil pressure which must be applied to the
tools. When tightening all bolts simultanecusly only
one pressure needs to be applied "Pressure B" See
section Determination / Explanation of Pressure A or B.

Proceed as follows:-—

Apply pressure "B" to the tools.

(a) The diver must check that the gaps are appearing
between the rams and bodies of all tools. If not
check &all hose connectiocons are properly made.

(b) That no one tool has an excessive gap significantly
more than any other. If so check that the hexagon
nul on the b 'k of the flange is {ight up against
the flange.

(c) At a pressure of 1,000 p.s.i. siop the pump and take

measurements betiween flanges at vt deg increments.
If there is -3 even gap at all . :nis then
pressurisal: - can ccntinue.
Tighten down ths -=2xagoen nuits by in- rting & teozey bar
into the drillec nsole in the nut, t} .ugh the siot in
ithe bridge of tt tool. ”
Release the hydr . i¢ pressure. Tc : ::inlwe the effectis
of embedment, =s¢ -emgnt, and thres TrerLion repeat

steps 1, 2, and iwe _additional tis
removing the too.sz.

tefore

IMPORTANT NOTE

If during pressurisation the stroke of the ram
approaches the m:x. limit before prec:.ure is reached,
ihen the pump muzt be stopped the nu-= tightened and the
rressure release’.  The rams pushod ok into the toels
by manually screving down the ring 1::ie using the tommy
bar. The tools wust remain connecte: to the pump and
the return-te-tant valve on the pumr musi be in the
fully open posil:cn to allow the 0il to drain frem the
tool while reira: ting the rams. Pre-sure can then be
re—-applied Lo Lh system.



Because of the long distance that the o0il has to travel
to the system there is a short time lag resulting in a
difference between the oil pressure reading in the gauge
and the actual pressure at the tools. This means that
as the pressure is increased the gauge always reads a
higher pressure than that which is present at the tools.
To obtain a true reading of the value of pressure, the
punp must be stopped intermittently and the gauge needle
allowed to settle back. When nearing the final
operating pressure for the flange being tightened the
gauge reading can be taken up Lo 2,000 p.s.i. over this
final operating pressure to allow for setting effect
provided the initial pressure does not exceed

15,000 p.s.i., which is the MAXIMUM allowable pressure
for the sysiem is reached when the pump is stopped and
the gauge needle settlesz back Lo a stalic position
corresponding to this pressure.



. _Tilhon using 50 X tensioning (sn,itool On every, other' bolt ). -
" 4t is necessary to apply & higher pressure to the first set
-of bolts than to the second set. This is to allow for a
- reduction of the initial applied load when the second set are

EXPLANATION OF 50 % TENSIONING

tensioned . The following graph illustrates how the load
varies during the tensioning process.

LOAD = PRESSURE 'A

LOAD = PRESSURE ‘B’
AR
/ %
/ " RESIDUAL LOAD
O | 1stSET OF ! |
o1 /BOLTS g seT OF
~ /BOLTS
/
/ )
TIME



1}
2)

3)

'":Thézdberating preééﬁf& bf theféea Serpent toois aépends"

on the load which is required in the bojts and this in
turn depends upon a number of factors i.e. operating
and test pressure of pipeline, pipeline and flange
material and wall thickness of pipe, and the type of
gasket which is employed.

Hydra-Tight Limited offer a complete service in
calculating the operating pressure for any specific
flange but to do so the following information must
be submitted:

Flange size and rating.

Pipe outside diameter and wall thickness.

Flange and pipe material specﬁfication and/or minimum
yield strength.

Bolt material if other than ASTM A193 grade B7.
Design or operating pressure of pipeline.
Hydrostatic test pressure of pipeiine.

Gasket material.

b

Gasket type. -

whether or not swivel ffanges are employed and if so
what is the thickness of the swivei flange.

¥hether or not there is access to both sides of the
fiange of 450mm from the flange face.

Alternatively if the residual bolt stress in the bolts
is know then tool operating pressures relating to
various grip lengths can be read directly from graphs.



PRESSURISATION OF TOOLS

SIMULTANEOUSLY TENSIONING 50x OF THE STUDS.

Each individual flange will have its own pre-calculated
valve of 01l pressure which must be appiied to the tools
(Refer to Section "Determination explanation of pressure
A and B"). Two valves of pressure will be given. '
Call the higher : Pressure "A"

Call the lower : Pressure "B"

Every other boit in the flange will have a tool fitted
on tc it and connected via the manifold to the pump as
previcusly explained.

Proceed as follows:-

Arpiy pressure "A" to the tools.

(a) The diver must check that the gaps are appearirg
between the rams and bodies of all tools. If rot
check all hose connections are properly made.

(b) That no one tocl has an excessive gap signific=ntly
more than any other. If so check that the hex=gon
nut on the back of the flange is tight up aga - st
tre flange. ‘

"L 4Tz pressure of 1,000 p.s.i. stop the pump a take
mizzurements betwsan flanges at 90 deg increm s,
I7 there is an even gap at all points then
pressurisation cdn continue.

T

itz down the hexa
: tme drilled heote
bridge of the too

.2gon nuts by inserting & tomm. | :-
in the nut, through the slo. -

ot UI.'I

T3

t.

Felease the hydraulic pressure. To minimise the effects
of embedment, seitiement, and thread deflection repeat
steps 1. 2, and 3 two &dditional times before
transferring the toolis to the next set of studs.

IMPORTANT NOTE

I+ duraing prec“urﬂsaunnn the stroke of the ram
aopreaches the max., 1imit before pressure is reached,
trhen the pump must be stopped the nuts tightened zar~a the
pressure released. The rams pushed back into the tools
by manually screwing down the ring nuts using the tommy
bar. The tools must remain connected to the pump znd
the return-to-tank valve on the pump must be in the
tully open position to allow the 0il to drain from the
toul while retracting the rams. Pressure can then be
re-~appiied to the system.
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Transfer the tools to the second set of bolts.
Repeat operations 6.1 to 6.3 using pressure "B™.

Transfer one of the tools back to a bolt of the first
set of tensioned. Connect this tool directly to the
pump using the downline connection.

Insert a tommy bar intoc a hole in a nut. Wwhile
exerting only very slight force on the tommy bar in the
loosening direction, SLOWLY increase pump pressure until
pressure "B" is reached or until the nut starts to turn,
whichever occcurs first.

If the nut remains tight at Pressure "B" the tensioning
procedure is complete.

It the nut breahks loc:s before pressure "B" is reached,
stop the pump and tigrten the nut, noting the break
Toose pressure.

Continue with step s

With the tools still on the second set of bolts
re-Ltighten using pres Jre "A7 and repeat cpzrations 2
to 7.

If the nut breaks 1o before prescure "F7 again checks
of the flange, gaske:® are necessary -5 ensure that

"flange rotation) or :sket damage has oc: srred.
-~

IN THIS CASE HYDRA-TIGHT t =ITED WILL BE PLEAS: - TO ADVISE.



DETERMINATION OF PRESSURE A" AND PRESSURE "B"

In order to determine pressure "A“" and pressure “B"
the following information is required :-

1 The grip length of the bolts being tensioned {see
fig 4) " - ,
2 The required minimum residual stress to be

developed in the bolts.

3 The bolt diameter and pitch.
4 The tool ref number of the HYDRATIGHT tool being
used.

.

Fig. 4. Grip length

[&a}

Select ths oraph corresponding to the bolt diameter
and Tool rnumber being used.

& Determine the grip length of the bolts to be
tensioned.

7 For the grip length selected, read off the graph
the 011 pressure "B” corresponding to the minimum
residual bolt stress required.



Bolt Load and Flinge Stress Analysis.

It is not only important to correctly tighten all
flanges and to apply the load in a controlied manner

but essential that the correct load +is applied to the
botts. The bolt stresses applied are calculated to the
ASME V111 Division 2 Pressure Vessel Design Code and are
minitmum to seal the vessel under both operating and
Hydrotest conditions. As well as not undericading it is
important that a high lcad is not appliied which could
distort the flanges. Therefore if required

HYDRA ~TIGHT LIMITED CONDUCT EXTENSIVE FLANGE STRESS
CALCULATIONS ON VESSEL OR FIPELINE FLANGES ON OUR IN
HOUSE COMPUTER IF REQUIRED. This gives bolt and flange
stresses during and after tensioning with zero internal
pressure, during pressure testing and during operating
conditions.



For locsening studs on a flange sub sea it is more
practical to fit the tools to all the studs.

1. Assemble the tools to all the studs on the flange.
Make sure that the ram is fulily retracted.

2. Connect the hydraulic harness (See assembly of
hydraulic harness).

3. Turn bacw the ring nut so that approximately 3mm
gap appears between the ring nut and the hydraulic head.

4, Stowly apply sufficient pressure to the tool to
release the nexagon nut under the bridge.

G Loosen the hexagon nut one complete turn using a
tommy bar inserted into a hole 1 the nut.

6. Releas: the pressure to zers, check that the nuts
are sti11 1 zse.
7. Remove ne tools and narne: .

A



| : i I_ NOTE’ e EEE S

| WITHOUT HYDRAULIC OIL
| ADD _HYDRAULIC OIL BEFORE OPERATING PUMP
ISO VISCOSITY GRADE 68
SUCH AS
AMOCO AW 68 MOBIL DTE 26
. ARCO DURO AW 68 PHILLIPS MAGNUS A OIL 68

BP ENERGOL HLP 68 SHELL TELLUS 68
CHEVRON EP HYD OIL 68 SOHIO INDUSTRON 53 CITGO
A/W HYD OIL 68 SUN SUNVIS 754
EXXON NUTO 68 TEXACO RANDO HD 68
GETTY VEEDOL AW 61 " UNION UNAX AW 68
GULF HARMONY 68 AW VALVOLINE AW OIL 30



Air briven Hydraulic Pump Unit.

{See Data Sheet HT10)

- A compact robust unit designed for simplicity and speed

of operation. Measuring 38 x 36 x 44 cms high, the unit
weighs approximately 35 kgs and compr1ses of a
reciprocating piston pump mounted in a tubercular frame
containing an oil reservoir and all air/oil valves and
fittings.

It consists of the following

a. Air Filter - Ensures a clean dry air supply is
maintained. Any water 1is collected in the bowl and can
be drained off by turning the "filter"drain screw
clockwise.

b. Air regulator - Complete with its own pressure
gauge, regulates the air pressure to the pump. To
increase air pressure screw the air pressure regulator
into its body.

C. Air Lubricator - Lubricates air supply and sheuild
be set to give one drop for every 40 stokes of the pump,
by ac_.=sting the red knob A. Top up when required using
a gound crade “uabricating eoid. :

d. -Air flow valve - Controls ajir supply to pump and
gives variable pump speed contrel.

e. Reservoir — Capacity 9 litres, has coarse filter at
fiiler neck end fine filter at cutlet pipe. Level
indication tube should show minimum half full. Top up
when required using & hydrauiic oil with a viscosity of
22.

f. 011 Return to Tank Valve - wWhen open allows ©il Lo
flow back to reserveoir.. To open turn handle anti-
clockwise.

a. Pump - Piston type unit - Full breakdown details
and spares kits availablie on request.

h. 011 Pressure Gauge - 0/17G0 Bar (0/25,000 p.s.i.).
Accuracy should be checked periodicaily.

i. 0il1 Qutlet Nipplie - Quick discount type sealing to
prevent dirt penetration and oil drips.
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f\ .:; - OPERATION OF HYDRAULIC PUMP UNIT.

It is recommended that the pump is regulated to stall at
" the o0il pressure required to operate the hydraulic
tools.

i To regulate the pump in Reservoir proceed as
follows :

2 Check oil levels in Reservoir and lubricator and
top up as necessary. Adjust lTubricator to provide
one drop for every 40 strokes of the pump.

3 Check air filter bowl drain if nécessary.

4 Fit a blanked off coupling or a self connectec
interconnecting pipe to the o1l oullet nipple.

5 Close the flow valve.
6 Open ©il return toc tank valve
7 Connect dry air supply to point B’

& Turn air pressure regulat:r screw to give zero
( . pressure reading on the = r pressure gsuge.

9 Openh air fiow valve (Pur. =zhould not operate
because the regulator as .een set to zero ster 8.7)

. -~
10 Close 01l return to tant  :lve.
11 Screw in air pressure re. . ztcr until the de: -4
operating pressure is inc:cated on the o0il pievoure

gauge,
12 Close air flow valve.

13 Open slowly o0il return to tank valve thus releasing
pressure. The pump 15 now set to stall at the
desired operating pressure and 1is ready to be
coupled to the hydraulic harness.

10

.14 Pressurise the system by closing the o1l return to
tank valve and opening the air flow valve.

9.15 De-pressurise the system by closing air flow vaive
and slowly opening the o311 return to tank valve.
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Eafety Notes.

Never pressurise the pump unit while the oil outlet
nipple is disconnected -~ it 1is dangerous to
pressurise the back of an uncoupled quick
disconnect nipple or coupiing.

Before connecting the air supply ensure that the
air flow valve is closed and the o0il return to tank
valve is open. Connecting the air supply with the
air valve open and oil return to tank valve closed
will immediately start the pump and Jead to
excessive system pressures, especially if the pump
has not been regulated as Section 9.

Always ensure that the guick disconnect couplings
are properly coupied before pressurisation.

Never operate the pamp when the lubricator has run
dry as this will guickly damage the pump.

Keep pressurised times to a minimum, work guickly
and efficiently while the system is pressurised.
Always depressurice when leaving the system
unattended.

Never position yourselves 1n line with the axis o
a hydraulic bolt tensioning tooi.

Ensure propef th-zad engagement of ring nut on'the
stud.

i i

Never exceed mar .~..m ram stroke.

Never exceed Hydrc-1i1ghl recommended pressures.
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Maximum Ram stroke is 15mm

NOTE:

MAXIMUM RAM STROKE/RAM RETRACTION

When pressurising the tools it is important to
observe the movement of the ram to prevent the ram
from being over extended. o

-

Except for Tool No. 02 -6mm Tool No. 01 - 8mm
Certain Hire Tools - coloured black - 8mm stroke.
sea Serpenft fools - 20 mm

A change of section in the section in the ram
indicates when the maximum stroke has been
achieved. If a red or white mark is seen the
maximum ram stroke has been exceeded and you must
proceed as follows:

Stop the pump but do not release the pressure.

Tighten down the hexagon nuts using a tommy bar
Ensure that the nut washer face comes fully into
contact with the surface of the flange.

When all the nuts are tight release the cil
pressure opening fully the return to tank valve,

Retract all of the tool rams by turning the ring

nut/puller in the tightening direction using a tommy
bar.

The tools must remain connected to the pump and the
return to tank valve on the pump must be in the
fully open position to allow the oil to drain from
the tocls while retracting the rams.

After the rams are retracted the tightening
procedure can be continued by closing the return to
valve and restarting the pump.

Rams can also be retracted by connecting each
individual toecl to the pump via the link pipe,
opening the oil return to tank valve, and turning
the ring nuts with a tommy bar. An alternative
method, which allows easier retraction of the ram
on larger tools, is to disconnect the hose from
each tool and install an open ended coupling (Part
No.HTAE1) through which the oil can be drained into
a clean cup by turning the ring nut in the
tightening direction. After the o0il is drained
from each tool reconnect the hoses and pour oil
back in reservoir.

Ram retract jigs are also available but
generally are not necessary.



STORAGE

5‘{\ . ' Hydraulic bolt tensioning (SEA SERPENT) tools.
"""" 1 Store tools with the ram retracted.
2 The epoxy coating will protect the tools from rust

etc. but for added protection a light coating of
0il or rust inhibitor should be applied to all
exposed surfaces.

3 Cover the internal threads of the reaction nuts
with Rocol Rustshield or similar rust inhibitor.

4 Store tools upright {(ram upmost).
5 Keep dust cap orr the il inlet nipple when not in
: use.



Harness hoses, hose reel and stand.

Wipe a1l hoses clean and apply light coating of o0il
or suitable rust inhibitor to all nipples,
couplings, tee blocks.

Always keep dust caps fitted to nipples and
coupling when hoses are not in use.

Do not coil hoses too tightly. The minimum bend
radius of the hose 1is approximately 5 1inches.



Air Driven Pump.

—— A o o . S P

1 Always store the pump upright.

2 Apply light ©il coating or suitable rust inhibitor
to all exposed unpainted metal items.

3 Leave the oil return to tank valve in the open
position.

4 Leave the air control valve in the open position.

5 Adways keep dust covers on inlet/outlet oi1d
fittings.




TESTING

It is recommended at approximately six month]y intervals
if the tools/equipment has not been used they should be
tested/operated as detailed.

n

Hydraulic bolt tensioning (SEA SERPENT) tools.

‘Fit a SEA SERPENT too1.over the correct test bolt

(not provided with original equipment) and screw on
the ring nut until it is in contact with the rams.

Connect tools to air driven pump unit and slowly

apply 011 pressure up to 15,000 p.s.i. (1034 bar)
Refer to standard operating instructions for pump
operating procedure and safety precautions. '

Release pressure. Turn the reaction nut back until
& gap of approx. 15 mm exists between the ram and
Lthe underside of the reaction nut.

Reapply the oil pressure. Ensure that the ram does -
not extend beyond the full strove mark machined
around the ram.

17 no leak occurs reliease the oil pressure. Apply
g =2zse Lo the exposed surfaces of the ram.

*ract the ram by screwing down the reaction nut.

Re

F-.: i dust cap-to nipple and store.
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Air Driven Pump Unit.

Check oil level in reservoir.

Fit blanked off coupling to nipple outlet or self
connected interconnecting pipe.

Connect pump to suitable air supply.

Drain of any water from the air filter.

Open o0il return to tank valve fully and slowly open
air control valve. This will start the pump

cycling and circulate oil around the system.

With the pump running check the “"drip rate” from
the air lubricator. If necessary re-set to give

Cone drop every 40 strokes of the pump.

took for air bubbles in the o0il return to tank
plastic hose. 1f any bubbles appear keep the pump
running until return pipe ic full, i.e. nC bubbles
appear. Run pump for approrimately one minute
after return pipe is full. F

Close air control valve to - <op pump cycling.

Close oil return to tank ve «e to operate the puni

" very slowly.

Allow the o011 pressure to build up to 15,000 p.z. 1.
Close control valve. Slowly open o1l return teo
tank valve.



. Harness, hose, hose reel and stend.

1 Connect a snap coupling of the hose to the outlet
coupling of the pump unit. Blank off all other
nipples/couplings using blank couplings or nipples

2 Siowly apply the o0il pressure to the hose and check
for leakage. THE MAXIMUM PRESSURE FOR THE HIGH
PRESSURE (BLUE HOSE)} SHOULD BE 1034 bar
(15000 p.s.i.)

- 3 Release 011 pressure. If no leaks occur remove
1 from pump and remove blanked fittings.
4 Apply a light coat of ©i11 or suitabie rust

inhibitor to all exposed surfaces of nipples and
couplings. Pull back the retaining ring of the
couplings and ensure surfaces under the ring are
also protected.

5 Fit dust caps and store.




WARNING

WITH ONLY A BLANKED OFF COUPLING FITTED TO THE PUMP
OUTLET THE OIL PRESSURE WILL BUILD UP VERY QUICKLY.
ENSURE THAT AIR PRESSURE IS REGULATED TO A LEVEL WHICH

WILL NOT ALLOW OVER PRESSURISATION OF THE SYSTEM .

11 Disconnect air supply. Open oil return to tank
valve, then air cuntrol valve,

12 Drain off any water from the air filter (see
section 9.3 of operating instructions).

13 Return to store.

L

OBS“RVE SAFETY AND PUMP OPERATING INSTRUCTIONS

BEF DRE 'TESTING.




. | SAFETY NOTE

SEA SERPENT Ref E, F, G, H, & 1.
The above listed tool use Hexagon reaction nuts and unlikethe
ring type, they do not cover the pre-load screw heads.

A screw retaining plate is fitted to prevent any screws from
becoming detatched from the seal support ring under pressure.

SCREW :
RETAINING PLATE

L

o=
4
'




LT TORQUE SETTING FOR PRELOAD SCREWS

TOOL REF SCREW SIZE TORQUE

Y M3 15 1b in
z M4 20 1b in
A M6 4 1b ft
B M6 4 1b ft
c M6 4 1b ft
D ME 4 1b ft
E M8 g 1b ft
F M8 9 1b ft
G Mg 9 1b ft
H M10 10 1b ft
1 M10 10 1b ft
WARNING

Never exceed the torque figure specified as this could result
in the bending of the seal support ring, early failure of the
seal and leaking of the hydraulic head.




/

A N.B.—The Standard HYDRATIGHT? Tensioner
for use above sea level does NOT require
drilled nuts—see Data Sheet HT 1.

HYDRATIGHT®

Drilled hexagon nuts for use with
SEA SERPENT® botlt tensioning equipment.

'DATA SHEET HT5

‘ B
{Max.} ]

Tommy Bar Holes

Note:—Tommy Bar holes are
only required when using the
SEA SERPENT?® tool. It simpli-
fies the use of the equipment

D (tc Drilt Point) by gdivers.
Nominal Thread A B C D E Tommy Bar Size
Diameter {inches) {inches) {mm]} (rmm) {mm] {mm)}

Yo" 1.250 0.758 s 5 6.2 6
""" 1.437 0.885 9 5 6.2 6
1 1.625 1012 9 <8 6.2 6
W | 1812 1139 9 6 62 6
1" 2.000 1251 12 8 8.2 8
1%~ 2.187 1.378 12 8 8.2 8
1 2375 1.505 15 g 10.2 10
15" 2.562 1632 15 9 102 | 10
e 2.750 " 1759 15 10 10.2 10
14" 2.937 1.886 15 10 10.2 10
2" 3.125 2013 18 12 124 12
2%" 3.500 2.251 18 12 12.4 12
2" 3.875 2.505 21 14 144 14
24" 4250 2.758 21 14 14.4 14
3 4625 3013 24 16 16.4 16
%" 5.000 3.251 28 17 16.4 16
3" 5375 3.506 24 18 16.4 16
< 5.750 3759 24 18 16.4 16
4" 6.125 2013 24 18 16.4 16

Basic significant dirnensions conform to BS4882 and ANS1 B18.2.2. Heavy Series [UNC threads up to 1" dia, UN-BTPI
on 176" dia. and aboval, They are normally supplied in Grade 2H material, sther grades are availzble. Metric nuts and
nuts with special dimensions can be supplied to meet customer's specific requirements.



Size/Range
Specification

|

HYDRATIGHT®

SEA SERPENT® Tensioners
DATA SHEET HT2

HEXAGON
~—— REACTION
NUT

RING TYPE
REACTION
NUT

SECTION X-X%
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= TURNER &
2 NEwALLrLC

HYDRA-TIGHT LTD.

Argyle House, Bentley Mill Way,
Walsall, West Midiands WS2 OLB

Telephone: Walsal/ {0922) 645345 Telex: 339934

An associate company of Flextalhic Lid. Heckmpndwike, West Yarss | Glasoow. Aberdeen and Housion




( - HYDRATIGHT®

. | DATA SHEET HT 7/9
HARNESS COMPONENT PARTS

WITH FLEXIBLE HOSES AND QUICK
DISCONNECT COUPLINGS®

INTERCONNECTING PIPE. PART No. HTAE 158

HTAE 2

i HTAE 20
j (. HTAE 10
T HTAE 20 HTAE 30/1-3 METRE
a /FLEXIBLE HGSE
3¢
(
LENGTH=1-3 METRE
.' ‘ - ' HTAE 10- HTAE 10
‘ HTAE 20 HTAE 20
E -
‘ VARIOUS LENGTHS AVAILABLE
Part No. Description No. Off
HTAE 1 Quick Disconnect Coupling 2
HTAE 2 | QuickDisconnect Nipple 1
HTAE 10 4" BSPx 12" BSP Adaptor 4
HTAE 20 v.” BSP Dowty Seal 6
HTAE 30/1-3 High Pressure Flexible Hose with swive! end connections 1
i HTAE 70 %" BSP Tee Block 1
) NOTE All quick disconnect fittings are self sealing when disconnected.
: . . All componants are oil filled, air bled and pressure tested.
: HYDRA-TIGHT LTD.
T g Argyle House, Bentley Mill Way,
Stemtallic. Watsall, West Midiands WS2 OLB
F N Telephone: Walsall (0922) 645345  Telex: 339934
- \ LA An gssoctate company of Flenallic Lid, Hechmondwike, West Yorks., Glasgow , Aberdeen and Housicn

LUwAR ATIiA T O Cr A CEBOCMT ADC TUC OCCTEDECMN TOAMS LA Do AT LVAD A TICOT T



HYDRATIGHT®

@ ‘ DATA SHEET HT 7/10

L HARNESS COMPONENT PARTS

WITH FLEXIBLE HOSES AND QUICK
.DISCONNECT COUPLINGS

TEE BLOCK. PART No. HTAE 159

et HTAE 70
f :*J‘h _
- ’ HTAE 2
S HTAE 1 \—
) . HTAE 20 HTAE 20
. HTAE 10
L HTAE 10 HTAE 20
HTAE 20
Part No. Description No. Off
HTAE 1 OuickDisconnectCoﬁp{ing 1
HTAE 2 Quick Disconnect Nipple 2
HTAE 10 14" BSPx %" BSP Adaptor 3
{HTAE 20 14" BSP Dowty Seal 6
|HTAE 70 4" BSP Tee Biock ' 1

NOTE: All quick disconnect fittings are seif sealing when disconnected.,
All components are oii filled, air bled and pressure tested.

HYDRA-TIGHT LTD.
JM Argyle House, Bentley Mill Way,
° Walsall, West Midlands WS2 OLB
o TURNERE g _e___.
= L‘é;}%’f 5 c Teiephone: Walsall 10823) 645945 Telex: 339654
L -_— N An associate company of Flewitailic L15., Heckmondwi ke, Wes! Yorks_, Glasgow, Abercdeen and Houston 1




HYDRATIGHT®

DATA SHEET HT 7/6
HARNESS COMPONENT PARTS
WITH FLEXIBLE HOSES AND QUICK
.DISCONNECT COUPLINGS

LINK PIPE. PART No. HTAE 154/5

LENGTH=5 METRE

l FLEXIBLE WOSE

L N S il
) — ]

HTAE 1 HTAE 30/5 HTAE 1
HTAE 20 HTAE 2¢
HTAE 10 HTAE 10

Part No. Description No. Off
HTAE 1 Quick Disconnect Coupling 2
HTAE 30/5 High Pressure Flexible Hose with swive! end connections 1
HTAE 10 U BSPx 14" BSP-AdVaptor 2
HTAE 20 Y4" BSP Dowty Seal 2

NQOTE: All quick disconnect fittings are self sealing when disconnected.
All components are oil filled, air bled and pressure tested.

Mo
&= TURNER S
I NEWALL Fic

HYDRA-TIGHT LTD.
Argyle House, Bentley Mill Way,
Walsall, West Midlands WS2 OLB

feiephone: Walsall (0922) 645845 Telex: 338994

An associate enpany of Flexasilic Lid.. Hettmondwike, West Yorks., (Hasgow, Aberdeen ang Housion




OIL PRESSURE / BOLT STRESS GRAPH

© HYDRA-TIGHT LTD.
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OIL PRESSURE / BOLT STRESS GRAPH

© HYDRA-TIGHT LTD.
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OIL PRESSURE / BOLT STRESS GRAPH

© HYDRA-TIGHT LTD.
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QIL PRESSURE / BOLT STRESS GRAPH

© LWDRA TIGHT LTD.
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OIL PRESSURE / BOLT STRESS GRAPH

© HYDRA-TIGHT LTD.
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SECTION XX

%

£
}_“B & m.mTOMMY BAR

I} - {Z mm TOMMY BAR
l ¢ _

RING TYPE
REACTION
NUT

nat

DIMENSION '& TECHNICAL DATA SHEET

\ ¥
REFERENCE Z - lg SEA SERPENT

MAX LOAD CAPACITY @150DD psi = 23. & Tons

MAX. ALLOMWABLE RAM STROKE = 2Q wm

. g % HYDRAULIC PRESSURE AREA =3-53inl.
[f*<$>*—*<:7*=] N
_ i |

A1T1 NaimAncamnr

- -



; ‘i~ NUT _ .
) 1 ' I ® m.m TOMMY BAR
5 ] N - :
N: | i J ]
e oJ —
o B — :
| ' 1556 12mm TOMMY BAR
86 ¢ / :
! B 113 ¢ -
& g@’ }/ RING TYPE
: REACTION
8| 0B ¢ o

122

DIMENSION ‘& TECHNICAL DATA SHEET

- \ 3N
=5 - RereRencE A - & seA SERPENT

SECTION XX

3
|2 vn-grrr - |
; MAX LOAD CAPACITY BlS0DO psi =35.& Ton
o - MAX. ALLOWABLE RAM STROKE = 20men
| »{ HYDRAULIC PRESSURE AREA =5-32 iﬂz.
All Dim'ensionshi-n- m.




{4xed NUT

i N
v - j

4

- 10 mm TOMMY BAR.

®
120
N
0
AN

12 mm TOMMY BAR -

RING TYPE
REACTION
NUT

130

60

 DIMENSION ‘& TECHNICAL DATA SHEET

\ [
REFERENCE B - I%_ SEA SERPENT

"SECTION XX

MAX LOAD CAPACITY 15000 psi =493 Tons

_MAX. ALLOWABLE RAM STROKE = ZOmm

HYDRAUL IC PRESSURE AREA = 7-36&in.

. - A1 Dimensions in pm. - -



N 12 mmTOMMY BAR.

\Z mm TOMMY BAR

| RING TYPE
| REACTION
NUT

SECTION X-X

%-

4o

=
70

DIMENSION & TECHNICAL DATA SHEET

\ ”
REFERENCE D - 2 SEA SERPENT

MAX LOAD CAPACITY @ISO00psi =70-% Ton

MAX. ALLOWABLE RAM STROKE = 2O0wmm

HYDRAULIC PRESSURE AREA :'0'53in_2.

- mn ..



77

| |6 mmToMMY BAR

126

ﬁ% -—~—~’—“/“J mmTOMBm_

RING TYPE
REACTION
NUT .

SECTIDN X-X

186

DIMENSION & TECHNICAL DATA SHEET

\ . )
REFERENCE H - 3 SEA SERPENT

MAX LOAD CAPACITY @ 15000psi = V87 7o

MAX. ALLOWABLE RAM STROKE =7ZOwmem

HYDRAULIC PRESSURE AREA =280 inl.

1
J

| 1 A1l Dimensions in mm._
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