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Abstract

Losses of well control during offshore drilling represent an eminent threat associated with the exploration of petroleum
(crude oil) by the upstream sector of the petroleum industry. Major challenges faced by the upstream sector of the
petroleum industry due to losses of well control during offshore drilling, leading to a blowout includes; claims of lives
(personnels working on the rig), ruin equipment, loss of property, huge monetary loss by rig owners, irreparable
damage to the environment (land, air, water) and the economy. To surmount the consequences of losses of well control
during offshore drilling, well control issues like, formation kick, reservoir pressure, failing blowout prevention
systems, drilling of relief wells, inexperience drilling engineering crew, equipment failure and irregularities of water
current must be paramount in the plans of offshore drilling engineers. Competent, experience and sensitive drilling
engineers who are determine to work with set down rules and regulations and monitoring of drilling equipment can
minimize and avert losses of well control during offshore drilling leading to blowout since blowout cases are too
enormous to bear by government agencies, oil and gas companies and avoid putting lives, property, the environment
and the economy in jeopardy.
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INTRODUCTION well from flowing when it happens by taking proper
The impact of losses of well control during offshore remedial actions [9,10]
drilling is of paramount importance to the upstream
sector of the petroleum industry since an accidental The losses of well control during offshore drilling,
spark (Ignition) during blowout can lead to a often results to blowout, with very grave
catastrophic oil or gas fire often leading to losses of consequences, which is a result of uncontrolled and
lives, property, environment and economy [1,2] explosive expulsions of formation fluid from the well
potentially resulting in a fire. [11,12]
Losses of well control during offshore drilling are the
failure of one or more well barriers. It is uncontrolled The eminent aspect of offshore drilling operation is
flow of subterranean formation fluid between two or oil well control which involves proper handling of
more exposed formation resulting from failure of kicks, offshore drilling rigs, equipments and
either surface or subsurface equipment and application of the correct drilling crew. [13-15]
procedures [3-5]
The primary aim/objectives of this research work

The oil well (Subsurface) control is the management include:

of the dangerous impacts caused by the unexpected e To analysis the losses of well control during

release of formation fluid [Gas, Oil, salt water, offshore drilling

Magnesium chloride water, Hydrogen Sulfide (sour) e To determine the causes of losses of well

gas, Carbon (iv) oxide] upon surface and subsurface control during offshore drilling.

equipment of oil and gas drilling rigs and escaping e To evaluate and establish the impact of

into the atmosphere [7-8] losses of well control during offshore
drilling.

Technically, oil well control involves preventing e To outline the impact of losses of well

losses of well control. [Preventing formation fluid control during offshore drilling, leading to

from entering into the wellbore during offshore blowout cases.

drilling]. Formation fluid can enter the wellbore if the

pressure exerted by the column of drilling fluid is not  sjgnificance

great enough to overcome the pressure exerted by the  The remarkable increase in the demand of oil and
fluid in the formation being drilled leading to a kick.  natyral gas across the globe as a source of energy to
Qil well control also involves monitoring a well for  hower industries, factories, automobiles and its

signs of impending influx of formation fluid into the  gomestic used has led oil and gas industries
wellbore during drilling and procedures to stop the
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expanding exploration and production of oil and
natural gas from land based (Onshore) to deposits of
oil buried under the ocean floor (offshore).

This research work will be beneficial and of great
significant to the upstream sector of the petroleum
industry [Exploration and Production (E & P)]
midstream and downstream sector and the society at
large.

MATERIAL AND METHODS

Descriptive and analytical approach with the
application of mathematical relationship and
estimated models involving statistical tools such as
bar chart and pie chart with the aid of simple
percentage and degree relations is inevitable to
buttress the topic in question.

In order to analyzed data using pie chart, we employ
simple percentage and degree.

The mathematical relation for calculating simple
percentage is given as thus:

P= 1 x 100%
N (1)
Where P = Percentage score

X = Number of individual items

N = Total number of items

100 = Constant in nature
Similarly, the formula for calculating degree is given
as thus:

D:M x 360°
N

Where D = Degree Score
M = Items in the distribution
N = Total number of items
360° = Sum of degrees in a circle or point =
constant in nature

RESULTS AND DICUSSIONS

Risk is defined as a combination of the probability of
specific hazardous event and the severity of the
consequences of the event. The risk analysis model
below can be used to calculate risk quantitatively by
summing of potential accident sequence (Vinnem,
2007).

Risk Analysis Model

Accident

R= Z(Pucu)

R = Risk

P = Probability of an accident occurring
C = Consequences of the accident

i = Accident sequences

Though it is not possible to completely eliminate risk,
it is desirable to reduce it as much as possible.

Table 1: Rig name and volume released

YEAR RIG NAME RIG VOLUME
OWNER RELEASE
D
1969 Alpha Well | Union Qil 80,000 bbl
A-21
1977 Ekofisk Philips 202,381 bbl
Bravo Petroleum
1979 Sedco 135F Secko 3500, 000
Drilling bbl
1980 Funiwa No. | Funiwa 200,000 bbl
5 well
1980 Hasbah Well | Ron 100,000 bbl
6 Tappmeyer
Total volume | 4,082,381
release = bbl
2.45% 49%
W SEDCO
135F
M EKOFISK
BRAVO
W ALPHA
WELLA.
21

Figure 1 Pie chart showing the worst notable oil well
blowout

From figure 1 above, the five worst notable blowouts
analyzed shows that sedco 135F, owned by sedco
drilling located at Mexico has the highest volume of
oil released to the environments with great impact on
lives, properties, equipment, environment and the
economy. These impact of well losses during
offshore drilling is applicable to all blowout with
some cases noted to be more severe.

Table 2: Coastal Tourism Revenue (2007)

California $52
Florida $28
New York $31
New Jersey $10
Washington $8
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Figure 2: Coastal tourism Revenue (2007)

Figure 2; shows the coastal tourism revenue of the
United Stated indicating that nearly 75% of jobs
within the “ocean economy” sector are related to
coastal tourism and recreation coastal tourism
contributes significantly to the United State economy.
Offshore drilling leading to losses of well control
may result to blowout and put coastal economy at
risk and therefore have an impact on the economy.
The potential of catoptrics of oil spills due to losses
of well control, (Blowout) and the eyesore of an
industrialized coastline could throw the US already
profile economy into a tailspin.

Table 3: Fishing Generated Income By Region
(2007)

rig construction, potential spills, decompressing
activities and blowout damages may displace
fisherman. The fishing industry is another pillar in
the United State economy and other countries
economy where fishing is playing a role and can be
put in jeopardy if issues of losses of well control
during offshore drilling are not eminent before the
upstream sector of the petroleum industry.

Table 4: shows the impact of oil well blowout of the
gulf of mexico on birds

Birds Found Found Total

Alive dead found

Visibly 1924 1886 3,810
oiled

Not visibly 0 2,333 2333
oiled

Total 1924 4,219 6144

Region Recreational fishing
North Atlantic $ 3,118, 208, 062
Mid Atlantic $ 2,067, 696, 210
South Atlantic $ 3,639, 714, 867
Pacific Northwest $ 800, 270, 867
California $ 2,282,604, 375

Ni +Mi+Si +P, +C; + ..+ ni---(4)

A
> Rf

ZRf =1.191 x 10%°

m North Atlantic
Mid Atlantic
South Atlantic

Pacific Northwest

17.36%

30.56% m California

Figure 3: Pie chart showing fishing generated income
of five regions of US

From Figure 3; the yearly income generated from
recreational fishing from the five regions is $ 1.191 x
10™. The fishing industries could also be disrupted
and uprooted as a result of losses of well control and
blowout during offshore drilling. Seismic surveys, oil

From table 4, some statistics of the impact of
Blowout damage on Bird after the blowout of the
Gulf of Mexico.

Biologists say the birds dive into oil because the stick
makes water look calmer. Many other smaller birds
harmed by oil may never be found. Birds not visibly
oiled may have been harmed by environmental
pollution due to the blowout, fire and toxic chemicals
and in the crude oil that are considered impurities,
such as carbon (1V) oxide, CO,, Hydrogen sulphide,
H,S and carbon (Il) oxide that results from
combustion (burning).

Table 5: shows the impact of oil well blowout of the
gulf of mexico on dolphins

Dolphins Found Found Total
Alive dead found
Visibly oiled 1 5 6
Not visibly oiled 4 67 71
Total 5 72 77

Table 5; showing the impact of losses of well control
reference to the deepwater Horizon incident of the
Gulf of Mexico. More dolphins have been found dead
or debilitated since the start of the spill than are
usually found previously, Dolphins surface to breathe
air, and scientists think that the dolphins may be
inhaling toxic chemicals from the crude oil.

Table 6: shows the impact of oil well blowout of the
gulf of mexico on sea tuxtles

Sea Tuxtles Found Found Total
Alive dead found
Visibly oiled 444 17 461
Not visibly 63 510 573
oiled
Total 507 527 1034
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Table 6, some statistics of the impact of losses of
well control on sea turtles after the deepwater
Horizon incidents of the Gulf of Mexico A majority
of the deal were not visibly oiled and official’s
scientists think that toxic chemical from crude oil and
pollution due to blowout and fire may be responsible.

CONCLUSION

From the analysis and interpretation of results, the
researcher discovered that oil well control during and
after drilling is eminent in the life span of an oil well,
the upstream sector of the petroleum industry and the
environment.

It is known that huge amount of dollars ranging from
millions to billions is required for exploitation,
exploration and production of oil and gas, and
anything that imperil this effort to achieve enhance
production to commercial value is an enemy. It
implies that losses of well control during offshore
drilling is an obstacle to successful production of
crude oil.

The impact of losses of well control during offshore
drilling is a concern to the upstream, medium stream,
downstream sector of the petroleum industry and the
society at large due to the alarming disaster of
blowout cases.

The impact of losses of well control during offshore
drilling include:

e Equipment damage

e Injury and claims of lives of personnels on

the drilling rig

e Huge monetary loss by rig owners
Irreparable damage to the environment
(Land, water and air)
Destruction of biodiversity
Global warming
Green house effect
Acid rain
Economic consequences etc

It is evident that losses of well control during
offshore drilling and blowout cases can put lives,
equipment, the environment and the economy into
jeopardy. To avert, surmount and have total control

of offshore oil well, offshore drilling, well
completion, well workover, abandonment and
servicing operations must be of paramount

importance to contractors and drilling engineers with
competency on offshore drilling.

RECOMMENDATIONS

Based on the finding of the research work, the

researcher made the following recommendations:

i) Oil and gas companies should provide staff
training and development plans for new
employees.
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Drilling engineers should be competent,
sensitive and determine to achieved drilling
processes and operations without losses of well
control during offshore drilling.

There should be adequate incentives such as
allowances and fringe benefits for drilling
engineering crews as a means of motivation.
There should be prompt supervision of drilling
equipment, well control equipment, risk
management equipment safety and fire
equipment to avoid kick and reduction in the
impact of blowout.

Oil and servility companies should take
employees out for route training in order to
meet up with advancing technology.

Oil and gas companies should obey and keep to
offshore drilling regulations

Government agencies, oil and gas companies
should respond and be responsible for blowout
damages and spills promptly, knowing well the
impact it will cause.

Operators should take into account the
conditions of deepwater drilling when they
choose the method to control a blowout.

vi)

vii)

viii)
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