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CHAPTERI

REGULATION OF MOBILE OFFSHORE DRILLING UNI
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All mobile offshore drilling units (MODUs)
are subject, in one way or another, to material
and operating regulations of either the flag of
registry, the nation on whose outer continental
shelf they may be operating, or both. This
chapter explains the nature, scope, and appli-
cability of various rules, regulations, and stan-
dards that provide guidelines for safety and, as
a byproduct, efficient operation.

Some of these regulations are based on
accepted standards of classification, which
provide for a hull design that meets the stress,
loading, stability, and damage survival criteria
under anticipated wind and sea conditions
that would be experienced in various locations
of the world. The classification societies that
develop standards include the American Bu-

reau of Shipping, Lloyd’s Register of Shippi
Det Norske Veritas, Bureau Veritas, G@

nischer Lloyd, Registro Italiano, and Japanese

Maritime Corporation. Q
O

INTERNATIONAL Rﬁgl ION

The Safety of Life aﬁ@’ OLAS,) and other
international con eg% provide minimum
standards that si@patory nations agree to fol-
low. For exajﬁ self-propelled semi-

ship-shaped units, over 500
n international voyage, carry
sertificates issued under the au-
their home government, which ver-
pliance with the SOLAS, 1960 regula-

)%a . Figure 1 is an example of the SOLAS
@ rgo Ship Safety Equipment Certificate.

The degree of regulation of mobile offshore
drilling units depends on the government of

registry. Most maritime nations h their
own vessel requirements that inc te the
international conventions as w the stan-
dards for classification. I @ ion, specific
requirements pertaining afety equipment,
operations, and machjgery are implemented
with an inspection p .

Each coastal ngtiow’also regulates, to var-
ious degrees, xﬂ loration and exploitation
activities o \ ter continental shelf. Vessel
operati@re encompassed within
frame of regulatory control that vary
wid m one jurisdiction to another.

ational standards for mobile offshore
ng units are being developed through the
nited Nations Intergovernmental Maritime
Consultative Organization (IMCO). Represen-
tatives of many maritime nations, including
the United States, are meeting to draft a
mutually acceptable code for the construction
and equipment of drilling units. Units that are
built to conform to the code would not be
subject to any additional or conflicting vessel
requirements when operating in foreign outer
continental shelf waters.

UNITED STATES REGULATIONS

United States mobile offshore drilling units
come under a framework of safety regulations
from the time construction begins to the end
of their service life. The United States Coast
Guard has principal jurisdiction, with require-
ments that provide for the safety of the vessel
and its personnel, as well as considerations for
the environment. Each U.S. agency and its
authority over drilling units is listed in table 1.
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PREVENTIVE MAINTENANCE
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The key to a successful preventive mainte-
nance program lies in the fact that the inspec-
tions and maintenance are carried out on a
regular schedule with accurate records kept
for each piece of equipment in the program.
Although preventive maintenance involves
some paperwork, the bulk of it falls on man-
agement in setting up and evaluating the
program. On the rig, it is a simple matter of
checking appropriate boxes on a form and
logging a brief description of problems and
corrective action to maintain the program.

There are many approaches to setting up a *

preventive maintenance program. T eQ
program used as an example in this chagte
mir

has proved to be effective, involves a
mum amount of record keeping, and i@sily

adaptable to specific operating irdments.
A well-planned preventive intenance
program should be flexible sgijt/can be modi-

rements of a
particular rig. For exa jackup rig will

have different equip nd, therefore, dif-
ferent maintenanc irements than a semi-

submersible ng\'@

NTAGES

Of the two kinds of maintenance possible,
breakdown maintenance and preventive main-
tenance, the only feasible option for economic
and safe operation is the latter. A well-
executed preventive maintenance program

é\?“

can assure management an nnel that the
rig and its equipment ar nd in optimum
condition for continui ration.

Because the&(@tive maintenance
program will most Yikely involve drilling and
marine perso as well as the maintenance
mechanic a lectrician, one of the imme-
diate ben&fits of such a program is that all
pers n the rig become “equipment
co — they become more aware of

ent operation. The primary long-term

: antages are reduced operating expense,

fer operations, improved pollution control,
and compliance with government regulations.

Figure 7 is a graph showing the effective-
ness of one preventive maintenance program
during its first 12 months of operation. Fail-
ures and lesser malfunctions were reduced by
40 percent over this period, and this reduction
can be attributed largely to the specified
observation and care called for by the
program. The graph represents the results of
an actual study carried out by a large oil
company for the purpose of evaluating its
maintenance program.
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Figure 7. Monthly Malfunction Summary During a Year's
Preventive Maintenance Program




CORROSION AND CATHODIC PROTECTION SYSTE@
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The reddish rust that appears on a piece of
steel is powdery iron oxide, a combination of
iron and oxygen. Because iron and oxygen are
naturally active toward each other, most iron
ores found in nature are oxides, or combina-
tions of iron and oxygen. These iron ores are
converted into iron and steel by exposing the
ores to reactions that involve the input of large
quantities of energy. However, the resulting
materials are not stable, and there is the
ever-present tendency for them to recombine
with oxygen to form a stable oxide once again.
This recombination is called corrosion, a

tion of electric current.

chemical change accompanied by the produc 0

,((\
THE CORROSION PROGE{(

Rapid rusting of iron re

ments in the surroundi
gen, water, and a sou of ions (positively or
negatively charge . All of these mate-

rials are usuall le in abundance. Oxy-
gen is presen@ atmosphere, and with the
exception of rt areas, the atmosphere is
also lad ith moisture at all times. In
additi eriodic rains, most steel surfaces
are, ed to dew at night and water vapor
daylight hours. Industrial fumes, smog,
, salt spray, and other contaminants
provide an ample source of ions, which dis-
solve in the available moisture. The ions

dissolved in water provide the electrolyte to
conduct the external current.

s three ele-
ironment: oxy-

17

Figure 13 shows wh Qf'fect, a tiny
corrosion cell that s rust. What is
shown is a greatly @%ed portion of an iron
surface. Adjacent @hgas, so small they are not
visible to the n eye, act as anode and
cathode. The anode is the area in which
corrosion® s and in which the current
leaves etal; the cathode is the area in

whic .: tically no corrosion occurs and in

urrent enters the metal. Anodes and

Corrosion Cells

‘éodes can form on a single piece of metal
c

ause of local differences in the environ-
ment or in the metal itself; both iron and steel
contain impurities that have various solution
potentials or various tendencies to dissolve in
an electrolyte.

electrolytic environment

OH* et of CUrren; A H+ OH™
+ o b
Ht + & ¢ OR™
Fe'"fe-
current corrosion currenf
leaves / occurs enters
onode) T~cathode
ZMetdl %

Figure 13. Corrosion Cell

On and immediately above the surface of
the metal, there is moisture that contains ions
to act as the electrolyte to conduct the
external circuit; the internal circuit is provid-
ed by the metal, which is highly conductive.
The result is a tiny battery cell. At the anode,
iron goes into the solution as iron ions (Fe™*);
these are positive particles that combine with

\\0



CHAPTERIV
PROTECTIVE COATINGS
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The oldest and most common method of
arresting or preventing corrosion consists of
breaking the external circuit by using an
insulating barrier or coating that adheres to
the metal surface. To be totally effective, a
protective coating must completely prevent
transmission of oxygen, moisture, and ions, not
only initially, but during service. It must also
display perfect adhesion to the metal over a
period of time and be unaffected by surface
contaminants or byproducts of the corrosion

Unfortunately, no coating dj all of
these properties, so it is nece select the
coating or coatings tha %e closest to
matching these ideals. )& ing is complete-
ly impermeable, bu som&retard the penetra-
tion of oxygen, moj , or ions better than do
others, In additio inhibiting primers, the
protective gs most frequently used are

either oil* r plastic coatings. Table 3
lative merits of these two types

reaction.

outlines
of co@gs.

Table 3. Comparison of 5&@ and Plastic Coatings

Oil Type _ Plastic Coatings
Property Coatings < \ Vinyl Epoxy Chlorinated Rubber

water resistance poor cellent good excellent

chemical resistance poor excellent excellent excellent

solvent resistance poor O\ resists alcohols, excellent same as for vinyl, but

\ aliphatic, and aromatic dissolves in aromatics
. hydrocarbons
\"
caustic resistance undercuts, film excellent same as for vinyl
estroyed not affected
sensitivity to +'110! sensitive sensitive sensitive
surface Q sensitive
| contaminants
adhesio excellent good, but excellent good, but critical
I critical with wash primer
g
p wropenlss brittle to rubbery, | hard and tough hard and tough hard and tough,
9 limited abrasion but less tough than
C\ resistance vinyl

\$ {reather resistance limited excellent chalks very good

temperature resistance | limited limited excellent limited

application very good pinhole pinhole pinhole

characteristics




GLOSSARY

anode: the electrode of an electrolytic cell at
which oxidation occurs, usually the
electrode that has the greater ten-
dency to go into solution; the elec-
trode at which electrons enter the
external circuit

cathode: the electrode of an electrolytic cell at
which reduction occurs, usually the
area that is not attacked by corrosion;
the electrode at which electrons enter
from the external circuit

cathodic protection: protection of a metal by
coupling it to a metal that is more
likely to dissolve in water; the less
resistant metal becomes the anode in

any corrosion cell that develops
reduction or prevention of corromw
otic

a metal surface by making it c&
e

by the use of sacrificial «ano

impressed currents 9
@ ormed at

caustic: the hydroxyl radical,
the cathode of a

prepar y blasting the surface
with__a Wfixture of shot and grit
pr by centrifugal force

classifi society: a society for the promul-

ation of rules for the construction of
0\ vessels, the supervision of such con-
& struction, the classification of vessels
é\, according to merit, and the publica-
tion of a register listing them and

classifying their essential features

corrective maintenance: maintenance of €gqWip-

ment by making repairs asgnecessary
for its continuing op@aﬁ; also

called breakdown mau'qg\n~ ce
corrosion: destruction of by chemical
or electroch reaction with its
enwronment%‘ chemical change ac-
companied e production of elec-
rought about by the

tric cur
rea 8{%3\ metal with oxygen in the
pr%e of an electrolyte
sion: corrosion of a metal at an
ea where contact is made with a
material, usually nonmetallic; corro-

sion that occurs at a crevice where
two metal plates are joined

crevic

S

electrolyte: a nonmetallic electric conductor in
which current is carried by the move-
ment of ions; a chemical substance or
mixture, usually liquid, containing
ions, which migrate in an electric field

electromotive force series (emf series) of
metals: ranking of metals from those
having the greatest tendency to dis-
solve in water to those with the great-
est resistance to dissolving in water;
also called the galvanic series

film: a thin, not necessarily visible, layer of
material

flag of registry: country under whose govern-
mental authority a vessel is registered
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