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Offshore Loading May be Economic
Solution to Baltimore Canyon Oil

It oil is found, loading from offshore mooring systems into tankers could start cash flow

sooner than a pipaline. The investment is relatively small...

By A.H. Gruy
Solg, dng
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duced through the SPM and into the
process plant via sub-sea flow lines
which connect to a central manifold
on the seafioor.

Separate fluid conduits are pro-
vided in the product swivel of the
SPM to allow bulk production and
well testing operations. Hydraulic
and/or electrical wellhead and mani-
fold contral functions are also routed
through the SPM’s swivel. Gas is
flared off a boom on the process
tanker or may be routed back through
the SPM to a seafloor pipeline and
then to a flare tower.

In this type of operation, a second
SPM will usually be empioyed for
receiving oil from the storage barge
and transferring it to export (shuttle)
tankers.

The only operation utilizing this
scheme to date is Petrobras’ Garoupa
Field (Brazil) which is due to begin
operations in the immediate future.
Other floating process applications
utilizing SPMs include gas liquefac-
tion plants, ammonia plants (po-
tential application) and LNG regas-
ification plants (potential applica-
tion).

The term “‘Single Point Mooring”
(SPM) is a general name for an
entire family of mooring and loading
systems. While there are at least
12 distinct types of SPMs, all have
two things in common, i.e., they all
moor the tanker by its bow lines(s)
only and they all have a rotary fluid
transfer system. Three types of SPMs
are generally accepted as viable
for open ocean tanker loading:

® The Catenary Anchor Leg
Mooring (CALM) Fig. 1. This system
obtains its restoring force or elas-

. ticity from the weight of the chains

(typically six or eight) that anchor

the system to the seafloor and
must be lifted in order for the tanker
to displace the system laterally or
vertically. Oil is pumped into the
rotary fluid system contained within
the buoy through submarine hoses
which connect at the seafioor with
the pipeline end manifold (PLEM).
Oil flows from buoy to tanker through
floating hoses.

This CALM is the oldest type of
SPM, dating back to the late 1950's,
and is the most prevalent, probably
representing about 75% of the total
SPMs installed in the world today.
The development of the CALM is
usually attributed to Shell Oil Co.

& The Articulated Loading Plat-
form (ALP) Fig. 2. This system ob-
tains its restoring force from buoy-
ancy. It is a large-diameter column
which is articulated at the sea-
floor through a universal joint. The
fluid swivel is located atop the
column well above the waterline.
Qil flows from the PLEM into piping

inside the column through a short
length of jumper hose or through
swivels incorporated in the universal
joint.

Loading hoses from fluid swivet
to tanker may be left floating in the
water or may be stored inside the
column and deployed via loading
boom when the terminal is occupied.
This type of SPM is relatively new,
with the prototype system dating
back.to 1969. The only current
commercial application of the ALP
is at Mobil's Bery! Field (N. Sea),
but at least two other N. Sea in-
stallations are planned. The ALP
was developed by Equipements Me-
caniques et Hydrauliques’’ Com-
pany (EMH) of France.

| The Single Anchor Leg Moor-
ing (SALM) obtains its elasticity from
buoyancy. it is characterized pri-
marily by its two articulation points,
one at the seafloor and one at an
intermediate point typically 100-150
ft below the water. This feature
relieves bending moments and allows
for a small-diameter riser and a
highly compliant, fast response sys-
tem, a SALM characteristic which
helps to reduce ‘‘snatching” forces
in the mooring hawser.

Qil flows from the PLEM into
piping inside (or outside) the riser
through a short length of jumper
hose or through swivels incorporated
in the lower universal joint. The
fluid swivel is located atop the riser
shaft. Loading hoses from the fiuid
swivel to the tanker may be left
suspended in the water or floating
on the surface when no tanker is
moored.

The SALM is a relatively new
system, with the prototype dating to
1969. Current deepwater applica-
tions include BNOC's Thistle Field
(N. Sea) 530 ft water depths, Esso-
Malaysia's Tembungo Field (S.
China Sea), 300 ft water depths,
and Exxon's Hondo Field (Santa
Barbara Channel) 450 ft water
depths. The SALM was developed
by Exxon Research & Engineering.

The selection of an offshore load-
ing scheme is a very compiex de-
cision process which must consider
recoverable reserves, reservoir
characteristics and projected life,
production rate profile, environmen-
tal conditions, seafloor soil condi-
tions, market logistics, etc. These
factors influence decisions such as
floating production facilities or fixed
platform, storage or no storage,
floating storage vs. integral storage,
alongside offloading vs. separate
export SPM, etc.

With respect to the SPM itself, the
key questions regarding which sys-
tem to choose usually revolve around
four areas:

| Safety, including vulnerability
to damage by tanker collision, po-
tential for poilution, and potential
for fire damage.

B Maintenance—predicted fre-
guency and ease of maintenance.

B Performance, including system
dynamics, control of tanker motions,
and system forces.

m Cost, particularly hardware,
transportation, and installation.

As with all engineering problems,
the final decision will be a trade-off
between strong and weak features
of each possible scheme. Each
operator places different emphasis
on certain aspects of the problem,
based on past experience and per-
sonal preference. There is no one
“'best” answer, nor any firm and
fixed guidelines for offshore tanker
loading, and the possibilities will
make any decision regarding offshore
loading a genuine challenge.(J
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