


IHC Motion Compensating Devices 

The method used to support a marine riser is one 
of the critica! items for deep and rough water drili-
ing. As wei! as having to support its own weight, 
a riser has to withstand forces exerted by both 
currents and waves, and the differential pressure 
exerted from outside by seawater and drilling fluid 
inside. Other forces wiil tend to dispiace the riser 
away from the vertical, and there wiil be a tensiie 
load applied at the surface. 

Economie dredging depends substantiaily on 
keeping the suction head on the sea bottom even 
in roughest weather. 

As far back as 1937 IHC Holland perfected a sys-
tem which compensated suction-hopper heave 
sufficiently to maintain the draghead constantly 
on the sea bed. 

Know-how gained in the manufacture of more than 
200 successful marine motion-compensating de-
vices was appiied to the design of a series of 
units specificaliy applied to maintain constant ten
sion on marine risers and guidelines. Fieid perfor
mance has confirmed the validity of the design 
even at high conductor weights. The constant 
tension set at any given time can be maintained 
constantly between such narrow limits that IHC 
riser and guideiine tensioners are now used for 
the final landing of damage-prone equipment onto 
its subsea iocation. The very low overail Iine ten
sion deviation includes the effects of the theore-
ticai force variation of the tensioning device plus 
hydraulic losses and mechanica! friction. 

Other significant features of IHC constant-tension 
equipment are: 

• tension adjustment to within close limits; 

• easy monitoring and contrei of the system via 
a central panel: only minimum operator atten-
tion required; 

• a built-in safety device brakes the piston speed 
effectively at cable breakage and protects the 
system from damage. 



How it works 

Tension appiied to wirelines is maintained con
stant by the IHC unit taking up and paying out 
iine as the vessel rides the crest or drops into the 
trough of a wave. 
The tensioning Iine is reeved over a series of an-
tifriction bearing sheaves located at the movable 
and fixed ends of the constant-tension unit. Ten
sion is maintained constant on the Iine by air hy
draulic pressure generated in two accumuiators. 
Changes in the air-hydraulic pressures extend or 
retract the piston which in turn rec|uces or in-
creases the free iength of the tensioning Iine. 

Any upward movement of the vessel will cause an 
increase in the amount of tension applied to the 
tensioning iine. This causes the piston to retract 
and so increase the free Iength of the Iine until 
the appiied tension is reduced again to the pre
set vaiue. As the vessel moves downwards into 
the trough of a wave, the reverse wiil occur: ap
piied tension on the Iine will be decreased, the 
piston wili be extended and the free Iength of the 
tensioning iine will be shortened until the pre-set 
tension is again reached. Fast and accurate res
ponse to any changes in applied tension has been 
achieved by empioying multiple sheaves: overall 
piston travei is restricted to only a small fraction 
of the total movement of the tensioning Iine. 
Air pressure in the accumulators of the constant-
tension unit wiil determine the tension achieved. 
To iimit the range of air pressure variation in the 
cylinder as the piston position changes, the unit 
is interconnected with an air-pressure reservoir. 

The volume of this pressure reservoir determines 
the variation in tension with movement of the 
piston. In IHC constant-tension systems, Standard 
pressure reservoir volumes are those which resuit 
in 3 % tension variation (based on air expansion) 
with heaves of 12 ft and an amplitude of 6 secs. 
with the piston operating about its midstroke po
sition. 
An advantage of using the accumulator method 
with compressed air contained in a back-up vessei 
is that compressed air will only require feeding 
into the system at infrequent intervals since there 
are no air losses by venting. A high-pressure, iow-
volume compressor is adequate to provide the 
very small volume of high-pressure make-up air 
required. The compressor system also includes 
an airdryer which wili remove moisture and safely 
prevent condensation within the system. 
For normal appiications two high-pressure air hy
draulic accumulators will be arranged either on or 
in the close vicinity of the constant-tension unit: 
both will be connected to the cylinder which is 
compietely filied with oil for continuous lubrication 
and to provide a stroke cushioning effect. 
At wireline breakage the piston will be automati-
caily extended to its fully out position. To prevent 
unnecessary strain on, or possibie damage to the 
constant-tension unit and other associated equip
ment, the piston has been fitted with a patented 
safety feature which adequately controis the speed 
of the moving piston. 
The constant-tension device is operated and con-
trolled from a single central panel. 
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Standard equipment 

The range of Standard equipment comprises four 
units - one primariiy for use to maintain constant 
tension on guide iines; the other three for use 
with marine risers. Other non-standard sizes are 
able to meet specific requirements. 

Single Line Tension max. Line Travel max. 

Ibs. kg. ft m Remarks 

16,000 7,250 40 12 A four-unit system for maintaining constant ten
sion on guide iines; normaily combined with 
guide-iine winches. 

70,000 31,750 40 12 A system for maintaining constant tension on ma
rine risers, comprising from one to four pairs of 

85,000 38,500 40 12 interconnected constant-tension units. Since the 
iines maintained under tension are attached to 

100,000 45,250 ^ j 40 12 each side of the riser, a uniform axiai tension wiil 
be applied at ail times. 

A totai constant-tension system comprises: 
• a set of constant-tension units each comprising 

a main cylinder, piston, a pair of doubie sheave 
assembiies, and two air-hydrauiic accumuiators. 

• a set of air-pressure reservoirs. 
• a set of back-up pressure vessels. 
• a contrei panei with fuii monitoring and contrei 

equipment. 
• a remote contrei panel. 
• one or two air compressor units with regulators 

and air drying units. 
• an adequate number of idier puiieys for cabie 

guiding. 





IHC HOLLAND 
PO Box 6141 Rotterdam 

IHC HOLLAND (AUSTRALIA) PTY LTD 
37/49 Pitt Street 
Sydney 2000 NSW Austraüa 

IHC HOLLAND (SOUTH EAST ASIA) 
Regional Sales Office 
84 Jalan Ampang 
Kuala Lumpur Malaysia 

OFFSHORE DIVIS10N 
PO BOX 11 SCHIEDAM 
Driiiing platforms, drillships, offshore structures. 
single buoy mooring systems, pipelaying barges, 
self-elevating platforms for civll engineering 
purposes. Floating cranes. Structural steeiwork. 
Special-purpose vessels. Standard winches. 
Anchoring and installation of moering buoys. 
Offshore engineering. 

DREDGER DIVISION 
PO BOX 1 KINDERDIJK 
Standard and custom-built dredgers. dredger 
components, measuring and control equipment. 
dredging pipes. Diesel engines. Propeller shaft 
seals. Aluminium and polyester products. Ship-
repairs. Engineering. 

MINING & TRANSPORT DIVISION 
PO BOX 3084 AMSTERDAM 
Equipment for the recovery, concentration and 
separation of ores. Transshipment installations 
for bulk cargoes such as grain and copra. En
gineering for alluvlal mining, ore treatment and 
bulk goods handling. Equipment for the mecha-
nizing and aulomating of industrial processes. 
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