


NEW DEVELOPMENTS 
JACK-UP PLATFCRM FCR A. P. M0LLER 

Work on the construction of a 3-leg jack-up drilling 
platform for the American drilling company Atlantic 
Pacific Marine Corporation, subsidlary of the well-
known Danish shipping company A. P. Moller has 
commenced at the IHC Cffshore Divislon's yard at 
Schiedam. 
This jack-up rig, destined for drilling operations in 
the North Sea, will be the biggest of lts kind. 

Technical details 

Main dimensions 239' x 225' x 25' 
Storm depth (including ai! tides) 205' 
Wind (one minute sustained) 90 knots 

Wave - trough to crest 73'6" 
Wave period 16 sec. 
Current at surface (assumed 
decreasing linearly to V4 knot at 
mudline) 1.5 knots 
Air gap 55' 
Penetration, maximum 10' below 
sea bottom to point of fixity 15' 
Leg elevating speed - variable l lO' /h 
Variable load 6000 kips 
In drilling position derrick pull-in 
load, including shock 1,300,000 Ibs 
Leg length 343' 
Leg size 30' chord center 
Elevating units hydraulic rack 

and pinion 
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New developments 
Atlantic Pacific Marine Corp., a subsidlary of the well-
known Danish shipping company A. P. Moller ordered 
a three leg jack-up drilling platform which will be the 
biggest of lts kind. 
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Advanced deep rough water pïpelaying 
systems 
Conventional lay barges are reaching the limits of 
their pipelaying capabilities. New concepts are need-
ed to meet the requirements of the new areas in 
which oil and gas are being found. 
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"Drastic" - a new approach to offshore 
rig design 
Since offshore platforms represent some of the 
world's most expensive real estate, designers are 
continually trying to reduce the oosts involved. A new 
concept has been developed by IHC Holland, and 
significant savings may be realized trom lts use. 
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Exposed Location Singie Buoy Mooring 
(ELSBM) 
The construction of the first ELSBM for Shell Expro 
is nearing completion. It wil! be transported to a 
Norwegian fjord, where the Ioading procedure will 
take place. The ELSBM will be installed off Auk 
Field in the North Sea. 
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Front page 
Artist's impression of the 3-leg jack-up drilling platform now under construction 
for Atlantic Pacific Marine Corp. 

Copyright 1973 by IHC Holland 
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By R. J. Brown ADVANCED DEEP ROUGH 
WATER PIPELAYING SYSTEMS 

Introduction 
As pipelines are installed in deeper and rougher 
water, conventional lay barges are reaching the 
limits of their pipelaying capabilities. 
Both existing proved equipment and new concepts 
are needed to extend these capabilities to meet the 
requirements of the new areas in which oil and gas 
are being found. The experience gained to date in 
shallower water depths can be utilized to develop 
advanced pipelay and hybrid stinger systems. For 
example, existing pipe make-up, tensioning and 
launching systems are sufficiënt for new generation 
lay vessels. 

One of the prime requirements for laying in rougher 
water is a more stable platform. The obvious next 
step is toward the semi-submersible which has been 
used and proved in the drilling industry for the last 
decade. The pipelaying platform must accommodate 
personnel and equipment for make-up and launching 
and have sufficiënt stability to permit pipelaying in 
higher waves than those in which the conventional 
barge can operate. Reducing the air-water interface 
with the huil increases the vessei's stability, but dic
tates that the pipe make-up platform is at a higher 
than normal elevation above the sea surface. This 
increased height produces a problem for the transi-

tion of the pipe between this elevated surface and 
the water. If the pipe is made up by conventional 
methods (horizontal), this can be an advantage be-
cause this extra height dictates larger angles of 
entry of the pipe info the water which permits laying 
at deeper depths. 

improved capabilities for deep water pipelaying also 
require very carefully executed design of the pipe-
line. The interrelationship between pipe design and 
constructors' ability to install are discussed in the 
following. 

The technical considerations that are advanced in 
this paper have been put to use in the design and 
construction of two lay systems. These two systems 
include the lay barge for Russia for laying pipe to 
600 feet depth and the second was for Viking Jersey 
Equipment Ltd for a North Sea semi-submersible lay 
barge for laying large diameter pipe to 1,200 feet 
depth. IHC Gusto received the contracts for the 
fabrication of both vessels and there is no doubt that 
the systems, if properly used, will increase the laying 
capabilities with lower risk for the pipeline instal-
lation. This lowering of the risk is one of the key 
economie factors for justification of this advanced 
pipeline equipment. 
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FACTORS AFFECTING THE CONSTRUCTOR 

Pipe Design 

In deeper rougher waters, it is necessary to consider 
a pipeline as a structure and not as a conduit. As a 
structure, it rests on a platform during lts assembiy, 
moves onto a ramp or stinger both above and below 
water, is suspended trom the stinger to the bottom, 
and finally comes to rest on the sea bottom. After it 
is in position (empty) it is subjected to lunar tides 
and possibly additional storm currents. 

After it is installed, the pipe is fiooded and tested and 
sometimes trenched. During this final phase, the 
pipeline is heavy (since it is filled with water), and it 
can be spanned above the bottom, resting on the 
bottom or trenched info the bottom. When the pipe
line goes info operation, filled with either oil or gas, 
it will be subjected to maximum storm conditions 
which can cause instability in the soils, vertical 
movement of the pipe or, if the pipe is exposed and 
spanning, undulations can follow trom vortex shed-
ding causing fatigue and eventually failure. 

The pipeline engineer's reai purpose and problem 
are designing pipelines that are stable during instal-
lation and anticipated life without exceeding the 
contractor's installation capabilities. In recent years, 
as oil discoveries have been made in deeper rougher 
waters, this marrying of the life and construction 
considerations has become more difficult to achieve 
for conventional lay barges and has prompted the 
need for the next generation vessels. 

Pipe Weight 

In meeting the criteria of stability during construction 
and iife-time use, pipe weight is important in deeper 
water trom the standpoint of establishing the con-
structor's equipment configuration. Heavier pipelines 
require higher tension and/or longer stingers. Either 
higher tension or longer stingers increase construc
tion risks. The increased risk means higher contrac
tor contingency which leads to higher oosts. 

In extensive studies in deeper waters (1,200 feet), the 
measured currents have been relatively low; in the 
range of 0.5 toot per second. For even iarge diame
ter pipelines, this means that the system will remain 
stable with a low submerged weight. A specific gravi-
ty in the range of 1.04 and 1.08 is sufficiënt to assure 
pipeline stability. In these deeper waters, the maxi
mum storm conditions have very little or no effect. 
For example, in a water depth beyond 500 feet a 100 
year storm wave 1,200 or 1,300 feet in length induces 
only nominal currents on the bottom. This is a life-
time consideration and the additional weight of either 
gas or oil wiii usually be sufficiënt to maintain the 
stability of the pipe. 

This means that the deeper water pipelines can ge
neraliy be designed much lighter than pipelines have 
been designed to date. This fact itself is of para-
mount importance to the constructor in terms of his 
laying abilities and reducing his risk. 

Figure 1 shows the effect of weight on tension and 

HORIZONTAL F O K E H IN KIPS 

NOTE 

RISK IS 8ASED O N .WIDDLE NORTH SEA CONDIT IONS AS IT AFfECTS 
VESSEL MOTIONS WHICH C O N T R O L THE DYNAMIC STRESSES IN THE 
SUSPENDED PIPELINE. THE GREATER THE STABILITY OF THE VESSEL 
THE LOWER THE DYNAMIC STRESSES. 

PIPE SIZE = 30" O . D . 
PIPE WEIGHT = W LB/FT 
DEPTH . 500 FEET 
STINGER RADIUS = 1 , 1 7 5 FEET 

Fig.1 

stinger length in terms of depth and risk. To lay a 
30 inch pipe at 500 feet depth with 80 kips, the sting
er lengths required for pipe weighing 20, 40 and 60 
Ibs/ft are 140, 360 and 450 feet, respectively. Ob-
viousiy, the shorter the stinger, the lower the risk, and 
the heaviest pipe and longest stinger present the 
greatest possibility of damage during the installation 
process. The additional length of the stinger increas
es the dynamic stress leveis which can reach a cri-
tical vaiue in a moderate sea state. 

Pipe Diameter 

The diameter of the pipe is of prime consideration 
since it governs the contractor's equipment configu
ration in the overbend. The larger the diameter of the 
pipe, the larger the radius to which the pipe can be 
bent. The larger bending radius produces a shallow
er departure angle for a given stinger length, which 
in turn reduces the depth to which the pipe can be 
laid. The smaller departure angle requires a longer 
stinger. Hence again we come to the longer stinger 
and higher risk. There is an advantage with large 
diameter pipe in that the pipe is stiffer and the total 
suspended pipe assumes a larger bending radius 
with lower inherent stress leveis. In very deep water, 
however, this stiffness becomes insignificant as the 
pipe assumes a near catenary configuration. 

The engineer designing the pipeline can improve (or 
lower) the contractor's risk by specifying a high per-
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missible stress Ievel In the overbend on the barge 
and stinger. Since this part of the pipe is essentially 
in a controlled radius bend, these high strain leveis 
can be permitted. Even under dynamic load condi
tions, there is very little change in this stress leve! 
from the effect of the motion of the vessei. When con-
sidering surge and lts effect on tension, the maximum 
change in iarge diameter pipes will be possibly 2% 
to 5% of the total combined stress. The length of time 
that the individual pipe joint is exposed to this high 
overbend stress is relatively short, approximately one 
hour, before it is in the suspended part of the pipe
line. There is one factor, however, which cannot be 
overlooked with straight, articulated, or curved hing-
ed stingers. This is the minimum radius of overbend 
through the barge to stinger transition. The pipe can 
be overstressed above the stinger hinge if there is 
either excessive pitching or surge of the barge in 
which the stinger is raised and lowered, changing the 
stinger to barge angle. Stresses at this point can be 
excessive and in some cases concrete has spalied 
off the pipe. 

Figure 2 indicates the various stress leveis in a pipe 
joint which include the field joint portion, the upper 
and lower steel stress inside the concrete jacket, 
and the concrete stress on the compression side. 
For a given aiiowabie stress the minimum overall 
bending radius is determined, in the given case 95% 
of yield, or 57,000 psi. 

Figure 3 indicates the effect of the concrete jacket 
on the aiiowabie bending radius for a given maxi
mum stress Ievel. The shift in the neutral axis and 
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CONCRETE THICKNESS IN INCHES 

NOTE 

(1) THE STEEL STRESS CONTROLS 

(2) INCLUDES SHIFT IN NEUTRAL AXIS 

(3) CONCRETE COMPRESSIVE STRESS IS LESS THAN ULTIMATE 

(4) CONCRETE FAILS O N TENSION SIDE OF PIPE 

F'9- 3 

«•OlVE.'J J A T A * * 
OUl J I A M , I N u C + W . L B / F r i u C + . ' H L > I , L d / F H ü U D N C , L d / F i J Y I E L j ; 

2 ü » 0 J 1^0 60ÜÜJ 
WALL T H I C K . I N I H I C K f + W . I N I H l C K C + r t f N , IN Ï H I C K C U N ^ I N FUT Y I E L J 

. / 5 . 1 5 6 2 5 J 2 VS 
J O I N l L ü T . F f UNOTU L G l . I N MAXST3 Ct ïNU.FSi N 

36 24 4 J 3 Ü 15 

* « H E S G L T S O d f A I N E ü * * 
NA J I 5 F L , 1 N B E N Ü R A D I U S , F 1 J R Y r t f . L d / F T ÖUDYUY,Lr i /H l rtSUd,Ld/Hl 

. 6 4 6 9 1 1 5 5 2 . 7 5 7 3 4 5 . 4 5 ! 2 0 6 . 9 7 7 I 3 d . 4 7 5 

HORIZüNTAL 
PULL ING 
FlJRCE 
PIJUNÜS 

** 
* * 
«*BARE / T i 

S l rt E 5 S E 
BENülNO ANO 

U P P E R / y \ 
S I S E L ^ 

5 - L Ö / I N 2 -
lENSlON 

L O W E 3 / 5 \ 

® 4 * 
« d E N u l N ü » * 
« LOW ER 
« LDNOR * * 

2 Ü 0 0 0 5 3 4 6 1 . 2 4 6 9 / 6 . 2 4 Ü 5 1 3 . 1 3 4 5 6 . 3 7 
40OOO 54 170-1 4 / 6 5 6 . 8 4 0 3 5 6 . 5 3 4 5 0 . 3 / 
6 0 0 0 0 548 7 Ö . 5 4 8 3 3 6 . 6 4 0 ! 9 9 . 1 3 4 5 6 . 3 7 
tiOÜOO 5 5 5 8 6 . 2 4 9 J i 5 . 5 4 0 0 4 0 . 9 3 4 5 6 . 3 / 
100000 5 6 2 9 3 . 4 4 9 Ó V 3 . 5 3 9 8 8 2 . 3 4 5 6 . 3 / 
120000 5 7 0 0 0 . 5 J 3 / 0 . 7 39 722 . 4 3 4 5 6 . 3 / 

LOWER STEEL FIBER 

BARE STEEL IHIFT IN NEUTRAL 

Fig.2 

intensification of bending stress at the field joint 
cause the bending radius to increase with concrete 
thickness. In the case shown, this radius has been 
controlled by the stress in the steel. 

LAY VESSEL MOTIONS AND LIMITATIONS 

One of the keys to deep rough water pipelaying is 
the stability of the vessei. Considerable model test
ing has been completed and, when comparing the 
vessels' responses, the improvements provided by 
the semi-submersible are obvious. Figure 4 shows 
the relative difference in response for conventional 
and semi-submersible vessels. It is obvious that the 
dynamic loads and stresses associated with vessei 
motion will be less for the semi-submersible than the 
conventional lay barge. Translated info werking time 
and downtime, it means that, with equally experien-
ced crews, the semi-submersible is capable of laying 
in higher sea states than the conventional barge and 
has a higher efficiency in lay rate for any given sea 
state. Figure 5a indicates qualitatively the type of 
efficiency difference that is anticipated between the 
two vessels. Figure 5b indicates the effect of wave 
direction and length in terms of reduction of werking 
efficiency for both semi-submersible and convention
al vessels. This is based on the assumptions that 
both vessei types have equally experienced crews, 
the operators have carefully prepared operating pro
cedures and the crews are fully trained in the limi-
tations of their vessels and systems. 

It is also critica! to know the limitations of the pipe 
according to pipe size, weight and water depth in 
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WAVE LENGTH 
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CONVENTIONAL LAY BARGE 

SEMI-SUBMERSIBLE lAY BARGE Fig.4 

terms of the vessei surface excursion. The aiiowabie 
excursion of the pipe is a function of lts diameter 
and weight, water depth, stinger configuration and 
mean tensioning ievel. Two specific contrei points 
are the stress in sagbend and the pipe departure at 
the end of the stinger. The aiiowabie stress in the 
sagbend shouid be a function of operating depth and 
sea state. The deeper the water, the lower the aiiow
abie stress because of the problems associated with 
repair and the unknown stresses induced by the dy
namic motion of a lay vessei. These stresses in the 
sagbend are primarily controlled by the tensioning 
and surge values of the barge. 

Yawing of the barge whiie moving the vessei and the 
yawing associated with a quartering sea state will 
induce horizontal bending of the pipe at the end of 
the stinger. This horizontal bending stress can be 
reduced with proper flaring of the stinger end. Barge 
sway has only a minor effect on the horizontal bend
ing stress in the pipe at the stinger end. Lay vessels 
in water depths in excess of 300 feet will have only 
minor bending stresses with fairly large sway excur-
sions. 

Figure 6a indicates that in shallower water depths 
large diameter pipes have a minimal excursion area. 
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In these shallower water depths, the mooring system 
shouid be designed to keep the vessei excursion 
within the pipe aiiowabie excursion area. Figure 6b 
indicates typical excursion patterns for semi-sub
mersible and the conventional lay barges. Obviously, 
the conventional barge will be required to abandon 
pipelaying operations in lower sea states than the 
semi-submersible. 

Consldering the losses that can be incurred by a 
pipe failure in deep water, it is obvious that It is ab-
solutely essential for the contractors to become more 
sophisticated in their engineering approach to pipe
laying. The step from the conventional to the semi-
submersible is similar to the step in aviation from 
the DC-3 to the jumbo jet and will require equally 
dramatic innovations in crew training. After deter-
mining the limitations of the pipe vessei, and lts 
equipment, it is of the utmost importance to have 
proper operating manuals and instruct the crews 
accordingly. An appropriate example in training 
techniques is again the airline and airforce in which 
crews are trained, especially for upgrading to larger 
air planes, in model simulators (i.e., the link trainer). 
Model simulators have been developed in Europe for 
training operators so they can become completely 
familiar with vessei's operation and emergency pro
cedures prior to actual pipeline installation. These 
simulators include training for vessei movement, pipe 
abandonment and recovery and mooring system ope
ration. There is no question that crew training is a 
very complicated subject and if the contractor is not 
properly prepared, there will be unwanted and un-
necessary failures of pipe and possibly stinger. 

P E R C E N T O F V V O R K I N G RATE I N TERMS O F 

W A V E H E I G H T A N D D I R E C T I O N O F A P P R O A C H O F W A V E 

REDUCTION IN PERCENT EFFICIENCY FOR VARIOUS WAVE LENGTHS 
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'DRASTIC'~A NEW 
APPROACH TO OFFSHORE 

RIG DESIGN 
The steadily increasing water depth of new offshore 
drilling locations with the attendant high drilling and 
developnnent oosts involved is bringing forcefully to 
the attention of the oil companies the pressing need 
for a fully comprehensive and acceptable drilling 
system. This gap in offshore technology plus the 
economie urgency to advance offshore drilling have 
together caused much engineering effort to be 
devoted by companies to provide a viable and eco
nomie answer. 
Since offshore platforms represent some of the 
world's most expensive real estate, designers are 
continually trying to reduce the oosts involved. A 
new concept for a drilling platform has been de
veloped by IHC Holland, and significant savings may 
be realized from lts use. 
Drilling contractors and rig designers stil! have a 
variety of ideas about the best way to approach 
increasingly complex offshore drilling operations. 
And there is stil! a considerable range of opinion as 
to the kind of rig that is best for a given set of con
ditions. In addition to the question of how a rig 
shouid be designed and outfitted, one of the major 
questions is stil! how best to incorporate a given 
capability. 
But there is agreement amongst contractors, oper
ators and rig designers on the fact that the bulk of 
the deep water units now in use - both jackups and 
semisubmersibles - do most of their work in water 
depths considerably less than their design capa
bility. It is an accepted fact that a jackup designed 
to work in water depths up to 100 metres oosts 
about 4 0 % more to build than a jackup able to 
work in water depths up to only 75 metres. Though 
maximum water depth capabilities have increased 
rapidly of late, only a very small percentage of 
current offshore drilling is done in water depths 
greater than 100-120 metres. 
Working on the assumption that operators drilling in 
the normal environment areas were generaliy paying 
heavily for rig capabilities that they neither need 
nor could ever use, IHC engineers designed a rela
tively small rig featuring good mobility as well. 
In order to remain within the classification 'relatively 
small' the rig would need to have a variable load f i f f f ^ " i r 4% 
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capacity of at least 2,500 tons (1,500 tons of mud, 
cement, drillpipe, casing and stores plus 1,000 tons 
of fuei and water); lts workdeck area would have 
to be at least 2,000 sq. metres In size; and It would 
have to have a waterdepth capability of up to 200 
metres. Since the overall oost of exploration drilling, 
coupled with the need to fulfill concession require
ments, is forcing the industry to shorter exploration 
programmes in any one area, the unit would need 
to be highly mobile without the use of tugs. Minimum 
speed on a long move shouid not be less than 8 
knots. 
ideally, the rig would be designed to substantialiy 
reduce or completely eliminate any of the sea-
induced motions, particularly heave, which could 
cause drilling to be suspended if they became ex
cessive in bad weather conditions. 
Since there can be little to dispute that the semi-
submersible is presently the most stable form of 
floating drilling unit, this configuration was chosen. 
However, even though severai attempts have been 
made to improve mobility by the inclusion of full 

or partial self-propulsion, the mobility of a semi-
submersible still leaves a lot to be desired. On short 
moves, using workboats for towing and the pro-
pulsion-assist thrusters, towing speed of the modern 
semisubmersible could range between 6 and 8 
knots, according to design. On a long move where 
an ocean tug is used, towing speed could be 8 to 
10 knots. In both cases, the rig will have to rely on 
tugs with the needed horsepower to get it moved to 
the new iocation. There will be costly 'tug light' times 
involved in getting the tug or tugs to the location of 
the rig. 
Oonventional drilling practice is for a semisubmersi
ble to work on location supported by one or more 
supply or workboats. The 'Drastic' approach to the 
problem of mobility has been to combine the supply 
function of the support boat during drilling opera
tions with a propulsion function during site re-ioca-
tion. During moves, the semisubmersible becomes a 
barge pushed by the mating supply vessei, rigidly 
connected to the barge. 
IHC engineers went a step further and developed a 
type of propeller which would enabie the power 
produced by the semisubmersible's generating sets 
produced by the semisubmersible's generating sets 
to be used to drive electric motors in the supply 
vessei themselves coupled to the transmission units 
of the main propellers. The patented propeller sys
tem is designed to absorb the normal 4,000 hp or 
so generated by the supply vessei's engines during 
normal supply-vessel operation. During re-iocation 
moves the transmission units and propeilers will 
take additional power of about 4,000 hp provided by 
the rig's own power packs. During the pushing opera
tion the supply vessei will develop propulsion power 
totalling about 8,000 hp. 
Since the semisubmersible and the supply vessei 
are coupled rigidly together as a single unit, there 
will be: 
• substantial savings on Insurance premiums since 

the unit will be classified as a single vessei; 
• considerable savings in wages because a sea-

going crew will not be required on the rig. The 
crew of the supply vessei will perform al! the re
quired marine functions; 
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• noticeable savings on downtime since the rig will 
be moved to lts new location at a relatively high 
speed. 

Severai space-saving features have been incorpo-
rated into the design of the 51 x 42-metre workdeck. 
The gantry crane serving the storage area of the 
deck is provided with port and starboard outrig-
gers so that the one crane can be used to transfer 
stores from the supply vessei to the rig; a conven
tional rotary crane is located close to the driilfloor. 
This can doublé as well to transfer stores from the 
supply vessei; and the mooring winches are located 
out of the way in the structures at the tops of the 
four corner columns. 
Since the lower huil will function as a propelled 
vessei during re-location moves, it had to be design
ed to conform as neariy as practical with ship-shape 
requirements. The forward end of the rectangular 
pontoon is rounded out to represent a ship's bow 
with the object of minimizing resistance as it passes 
through the water. The rear of the pontoon is slotted 
to take the mating supply vessei. The coupling 
system locking the vessei to the rig is very similar in 
design to the coupiings used extensiveiy intug/barge 
operations. 

The supply boat fits into the slot over about half lts 
length i.e. it penetrates about 25 metres into the 
huil. It is iashed rigidly to the lower huil in such a 
way that it is able to withstand bending moments 
and shear forces generated as the vessei is propel
led forwards through the sea. 
Six stabilizing columns connect the lower huil to the 
workdeck structure. Depending on the environmental 
conditions expected in the areas in which the rig 
will predominently operate, the length of the columns 
will vary between a minimum of 11 metres and a 
maximum of 21 metres. 
Computer calculations and model tests carried out 
at the Netherlands Ship Model Basin showed that 
the additional mass of the lower huil had an advan-
tageous effect on heave; the damping effect of the 
lower huil results in little or no resonance at the 
naturai heave frequency. 
The naturai periods of the three predominent motions 

proved to be: heave 18 - 20 sec; pitch 30 sec; and 
rol! 28 sec. 
Further tests made with the lower huil set at different 
draughts showed that the effects of wave-induced 
forces are reduced rapidly with an increase in the 
distance between the lower huil and the water 
surface. This phenomenon gave birth to the idea 
that improved heave characteristics could be achiev-
ed by developing a series of rigs with different 
lengths of columns between the lower huil and the 
work platform. Since the air gap would always be 
the same, what in effect this really achieved was the 
development of a series of basic drilling rigs, but 
with different draughts. 
Further testing showed that, consldering the relative
ly small size of the rig, lts motion behaviour would 
be well within acceptable limits and comparable in 
every way with the behaviour of the larger semi
submersibles currently in use. 
Little modification would be required to the design 
of the supply vessei used as propulsion unit. The 
engine room would have to be equipped with a 
duplicate set of engines and transmissions which 
would be driven only by power generated by the 
rig's own generating sets. 
The two main engines of the supply vessei would each 
develop about 2,000 hp. A further 4,000 hp would be 
contributed to the propulsion effort by the rig's 
driiiing-power generators. Simpie calculations show 
that a total of 8,000 hp applied to two Kort control-
labie pitch propellers would produce a cruising 
speed of well over 8 knots. 
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EXPOSED LOCATION 
SINGLE BUOY 
MOORING (ELSBM) 
The first ELSBM for Shell Expro is nearing completion 
at the IHC Gusto yard. As reported earlier, IHC 
Gusto last year received an order for the design and 
construction of two exposed location SBM's to be 
installed off Auk Field in the North Sea. The various 
components of the first of these are now being 
assembled into one unit lying on a barge. 

Principal dimensions and weights: 
Height 
Draught 
Metacentric height 
Light weight 
Water ballast 
Fixed ballast 

76 m 
52 m 

2.97 m 
1,534 tons 

570 tons 
1,516 tons 

Stability 
The fender structure at the water Ievel is a space 
frame, giving the ELSBM a small waterline area. This 
results in a more stable character with respect to a 
conventional SBM. The naturai frequency of the 
ELSBM is at least 25 secs for the roli period and 30 
secs for the heave period. 

Mooring system 
The rotating superstructure of the ELSBM consists 
of a turntable, space frame and helideck. Mounted 
in this space frame are an oil hose reel and a moor
ing rope reel, both connected to a 10-ton counter-
weight which moves upwards and downwards in the 
sub-structure. 
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During the mooring procedure, the hawser and the 
oil hose are unreeled with the aid of the tanker's 
winches. When Ioading is complete, hawser and hose 
are released and wound in by the action of the 
counterweight. 
Tanker and ELSBM are approximately 40 metres 
apart during Ioading. 

Electrical installation 
Beneath the helideck is a cabin housing three air-
cooled diesel generators with a capacity of 10 kW, 
running at 1,800 r.p.m. 

One of these operates continuously, providing cur
rent for navigation and helideck lights. If necessary, 
the ether two sets can be started during maintenance. 

Launching 
The ELSBM will be transported by barge to a Nor
wegian fjord, where the ioading procedure will take 
place. This will be done by controlled flooding of the 
barge. 
The ELSBM will be towed vertically to lts final loca
tion, Auk Field. 

'siik. 
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