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(S7) Abstract

having a base (4) to rest on the sea-floor (5) and a deck (7) to support a drilling derrick (1), the structure being in the form of a concrete
block (2) having a hollow cavity to enable the block (2) to be floated to the site where drilling is to take place and being adapted to
receive ballast into the cavity in such a way and in a sufficient quantity as to cause the block (2) to sink base-first and rest upon the
sea-bed with the deck (7) clear of the surface of the sea, a drilling derrick (1) for mounting on the deck (7) of the block (2) and a
tender assist barge (3) for transport to the site in down to 2m of water to provide services, supplies and equipement to the drilling derrick

(1).

Apparatus for providing an offshore drilling operation in a sea, the apparatus comprising a drilling derrick support structure (2) !
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OFFSHORE EXPLORATION OR PRODUCTION OPERATION

The present 1invention relates to an apparatus and method for
providing an offshore drilling operation for oil and gas in a
sea, particularly, though not exclusively, a shallow inland sea

or lake.

By the term "shallow" we mean that the sea depth varies
between about 2m and 10m across the expanse of water. Such
seas can have severe wave conditions. A typilical such inland

sea 1s the Caspian Sea.

While we have used the term "sea" throughout the specification
i1t should be understood that the term "sea" also includes

freshwater lakes and i1ndeed any expanse of i1inland water.

It 1s known to explore for and produce o1l and gas from

shallow 1nland seas and lakes.

The normal methods involve the use of either a so-called swamp
barge, alternatively a so-called jack-up rig, a tender assist
drilling unit or the use of a platform based rig transported

to a fixed platform and erected there to drill wells.

A swamp barge 1s a large flat bottomed vessel with a large
surface area to draught ratio. As 1ts name suggests it 1s

mainly used 1n swampy areas where 1t 1s floated out to site
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with the drilling rig on board located on a raised deck.
Drilling is conducted with the barge ballasted SO that its
bottom rests on the sea-bed. Operations are limited to water
depths capable c¢f floating the barge but not too deep to

affect the raised deck.

A jack-up rig is a floating unit on which is mounted the
drilling rig. The platform has retraétable extending legs.
With the legs retracted the platform is floated out on the
surface o©of the sea to the site where drilling is to take
place. When in position, the legs are extended to jack the
platform up above the highest wave height expected and the
legs are then temporarily fixed in position. As the legs must
not foul the sea floor during the period when the platform is
floated out to site, the minimum water depth for operations is

restricted.

In general jack-up rigs are unsuitable for very shallow water.

A tender assist drilling unit 1s a barge supporting a drilling
derrick and associated drilling equipment. The derrick 1is
transferred onto a fixed platform to permit drilling supported
by the services on the barge. This method is not used in very
shallow water and is used 1n conjunction with permanent fixed

platforms.
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Wells may be drilled by the above methods in shallow water but

each method 1s limited as to the range of water depths

accommodated .

Drilling may also be conducted on a fixed platform using a
platform based rig erected on the platform for the purpose.
The platform however must be large to accommodate the rig and

1s a permanent structure placed prior to the start of drilling

which may be of uncertain outcome.

It 1s therefore an object of the present invention to provide
an apparatus and method for providing an offshore drilling

operation which overcomes the disadvantages of the above

described prior art techniques.

According therefore to one aspect of the present invention, we

provide apparatus for providing an offshore drilling operation

in a shallow sea, the apparatus comprising a drilling derrick
support structure 1in the form of a block having a hollow
cavity to enable the support structure to be floated to the
site where drilling is to take place and being adapted to
receive ballast into the cavity in such a way and in- a
sufficient quantity as to cause the structure to sink

base first and rest upon the sea-bed with the deck clear of
the surface of the sea, a drilling derrick for mounting on the
deck of the structure, and a tender barge adapted for transport

/

to the site 1in water depths down to 1¥m and to provide

services and equipment to the drilling derrick.
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According to a second aspect of the present invention there is
provided a method for providing an offshore drilling operation
in a shallow sea, the method comprising floating a buoyant
drilling derrick support structure to the site where drilling
1s to take place, the structure being in the form of a block

and having a base to rest on the sea floor and a

deck spaced from the base sufficiently to support the derrick
above sea-level when the base is resting on the sea-bed,
ballasting the structure sufficiently to cause it to sink so
that 1ts base rests on the sea floor and its deck is clear of
the surface of the sea, floating a drilling derrick out to the
structure, positioning the derrick on the deck of the
structure, and floating a tender barge out to the site in water
depths down to 1¥m to provide services and equipment to the

drilling derrick.

Preferably the derrick support structure is a concrete gravity
based structure, aﬁd suitably the structure has a plurality of
well conductors extending vertically through the structure to
permit the passage of drill strings and production tubes

therethrough.

The barge may be adapted for transport in water depths between

l¥m and 1Sm.

The barge may have a so-called "key" slot which is a recess or
niche in the bow of the vessel for receiving and engaging the

derrick support structure during operations.
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Suitably the barge has an 1nner casing of steel (as
conventional) and an cuter shell of a concrete based material.
Such a shell protects the barge from the severe frosts and ice
which occur in some areas of the world during winter, e.g.

that area of Russia i1ncluding the Caspian Sea.

Preferably at least one support barge 1s provided to 1link

disengageably with the tender barge, and suitably two such

barges are provided.

Conveniently an accommodation barge 1s provided to 1link

disengageably with the tender barge.

An embodiment of the 1nvention will now be particularly

described with reference to the drawings 1in which: -

Figures 1 and 2 are schematic side views of a tender assist

barge and a gravity based structure,

Figure 3 1s a schematic plan view of the barge and the

structure, and

Figure 4 1is a side view of a barge and rig 1in operation at

site.

Referring to the drawings, the apparatus comprises a drilling
derrick 1 (see Figure 4), a gravity based structure 2 and a

render assist barge 3.
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The derrick 1 1s a quite standard, normally land based

drilling rig, i.e. an exploration or production derrick, and

will therefore will not be described further.

The gravity based structure 1s also of standard design and is
1in the form of an elongated hollow block 2 in which
surrounding concrete walls form a cavity (not shown). The
block 2 1s buoyant and can flcocat on the water. The block 2
has a lowermost flat base 4 for resting on the bed S of the
sea 6 and an uppermost flat deck 7 upon which in use 1is
mounted the drilling derrick 1. The structure is capable of

being ballasted 1in the well-known manner to rest on the sea-

bed.

Extending vertically through the block 2 from its deck to its
base are four spaced well conductors (not shown) of well known

design. These conductors open out at one end on block deck 7

and at the other end at the base 4, and as is equally well
known provide channels for drill bits, strings and pipes to
access the sea bed for drilling.

Clearly the height of the block 2 must be chosen so that when

ln position, the deck 7 1is above the maximum expected sea-

level and wave action.

The tender assist barge 3 comprises a flat bottomed vessel
with generally a large surface area relative to the draught of

the vessel. As seen most clearly in Figure 3, the barge 3 has
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-
a flat bottom 9, a generally flat walled stern 10, two flat
walled sides 11 and 12 and a bow 13 which forms a centrally
located key slot or recess 14 to receive and engage the block
2. The bottom, stern, side walls and bow of the barge 3
comprise an inner casing of steel and an outer casing of

concrete. The barge 3 1s divided into two decks, a lower deck

15 and an upper deck 16.

On the lower deck 15 are located drilling sSupport services and

stores.

On the upper deck 16 are located pipe racks, offices and

equipment for drilling operations.

As shown 1in Figure 4 the upper deck 16 is provided with a
guard rail 17 around its periphery. A crawler-type crane 18
l1s also provided for transporting components about the upper
deck 16 and from the upper deck 16 of the barge 3 to the deck
7 of the block 2 and from the deck 7 to the deck 16. A pilpe

rack assembly 19 is also shown in Figure 4.

To provide the offshore drilling facility the block 2 is first
of all mounted on the barge 3 and is then floated out on the
barge 3 from the shore to the selected site and is positioned

on the sea (Figure 1) by means of jacks mounted on the parge

3.
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Then ballast is introduced 1nto the block 2 in the known

manner to cause 1t to sink base-first to the sea-floor (Figure

2) .

The tender barge 3 which lies off the block 2 while it jis
being lowered onto the sea-bed 5 is then moved Into position
SO that the block 2 is located between the walls of the slot

14.

Before leaving shore the drilling derrick 1 is also mounted on
the deck of the barge 3 and the barge 3 is loaded with other
essential equipment and supplies including the crane 18 ang

other equipment already mentioned.

After the block 2 has been located on the sea-bed, the derrick
1 1s skidded and jacked onto the deck 7 of the block 2. The
Cender barge 3 then stays in position with the block 2
retained in the slot 14, various items of equipment being

supplied from the barge to the deck 7 of the block 2 to permit

drilling to proceed.

While not shown, a standard support barge or two standard
Support barges can be floated out to the tender barge to

provide restocking of equipment and other supplies.

One support barge can return to shore to restock while the

other 1s stocking the tender barge.
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In addition a standard accommodation barge can be floated out

Lo the tender barge to provide accommodation for the crew.

The support and accommodation barges can be linked to the

tender barge by gangplanks or the like to enable personnel to
pass freely betweer. the barges with or without stores,

equipment and other items.

If the exploration drilling is unsuccessful the block can be
left intact and the drilling derrick and tender barge can be

disengaged and floated off to a different site for further

exploration, and if redundant the block can be removed from
the sea-bed and transported to another drilling site.

Where a drilling phase using a block has been completed the

block can be used on a production platform.

The apparatus described can provide an exploration and

The concrete casing on the tender barge can provide protection
against 1ce of up to 1 metre thick as 1s found in some inland

sea locations.

The technique permits the use of a standard and land-based

drilling derrick requiring few expensive modifications.
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In some parts of the world, there is 1little OY no

sophisticated local manufacturing, so all the components of
any conventional drilling or production platform must be
brought in at a high cost. With the apparatus of the present
invention all the components can be constructed by local low
skill manufacturing and so costs are lower.

The derrick support structure can be used as sz production
platform. As further wells are required at this location
additional support structures can be added in a variety of
configurations to build up large multiwell platforms.
However, the expansion can be easily adjusted to the success
or otherwise of drilling at that location thereby avoiding the
risky pre-installation of large platforms prior to a Knowledge
of the performance of that area of the field. Support
Structures without wells can also be used in a variety of ways

as low cost production platform components in a modular field

development.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS :

1. Apparatus tor providing an offshore drilling operation

in a shallow sea, the apparatus comprising a drilling
derrick support structure in the form of a block
having a base to rest on the sea floor and a deck to
support a drilling rig, said block having a hollow
cavity to enable said support structure to be floated
to the site where drilling is to take place and being
adapted to receive ballast into the cavity in such a

way and 1n a sufficient quantity as to cause the

structure to sink base first and rest upon the sea-bed
with the deck clear of the surface of the sea, a
dri1lling derrick for mounting on the deck of the
structure, and a tender barge adapted for transport to
the site 1n water depths down to 1¥m to provide
services and equipment to the drilling rig.

2 . Apparatus as clailmed in claim 1 in which the barge is
adapted for transport in water depths between 1%m and
15m.

3. Apparatus as clalimed in claim 1 or claim 2 in which
the drilling derrick support structure is a concrete

gravity based structure.

4 Apparatus as claimed in claim 3 in which the structure
has a plurality of well conductors.

5. Apparatus as claimed in any one of claims 1 to 4 in
which the barge has a key slot adapted to receive and

engage the rig support structure.

6 . Apparatus as claimed 1n any one of claims 1 to 5 in

which the barge has an inner casing of steel and an
outer casing of concrete.
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Apparatus as claimed i1n any one of claims 1 to 6 in
which at least one support barge is provided to link
disengageably with the tender barge.

Apparatus as claimed in claim 7 in which two support
barges are provided.

Apparatus as claimed 1n any one of claims 1 to 8 1in
which an accommodation barge is provided to 1link
disengageably with the tender barge.

A method for providing an offshore drilling operation
in a shallow sea, the method comprising floating a
hollow buoyant drilling rig support structure to the
site where drilling is to take place, the structure

-

being in the form of a block and having a base to rest

on the sea floor and a deck spaced from the base
sufficiently to support a drilling derrick above sea-
level when the base 1s resting on the sea-bed,
ballasting the structure sufficiently to cause it to
sink so that i1ts base rests on the sea floor and its

P

deck 1s clear of the surface of the sea, floating a

drilling derrick out to the structure, positioning the

derrick on the deck of the structure, and floating a
tender barge to the site in water depths down to 1%m
to provide services and equipment to the drilling
derrick.

A method as claimed 1in claim 10 in which the depth of
the water 1s between 1¥m and 15m.

A method as claimed 1n claim 10 or claim 11 in which
the support structure 1s mounted on the tender barge

before being floated out on the barge to the

structure.

A method as claimed in claim 11 or 12 in which the rig
1s mounted on the tender barge before being floated
out on the barge to the structure and is then
transferred to the support structure.
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14. A method as claimed in any one of claims 10 to 13 in

which the barge has a key slot adapted to receive and
engage the support structure when the barge is moved

towards the support structure after the structure has
been located in position.

15. A method as claimed in any one of claims 10 to 14 in

which at least one support barge is floated out to
site to link disengageably with the tender barge.
16. A method as claimed 1n claim 15 in which two such

support barges are floated out to site to 1link
disengageably with the tender barge.

17. A method as claimed in any one of claims 13 to 15 in
which an accommodation barge is floated out to site to
link disengageably with the tender barge.
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