
Journal of Multidisciplinary Engineering Science and Technology (JMEST) 

ISSN: 2458-9403 

Vol. 4 Issue 8, August - 2017 

www.jmest.org 

JMESTN42352066 7755 

System Engineering Design Of Offshore Oil 
Drilling Production Platform From Marine 

Environment 
 

PAUL C. NJOKU PH.D DSC IIT DELHI AND SWATI ARCHINA NJOKU 
SCHOOL OF ENGINEERING AND ENGINEERING TECHNOLOGY DEPARTMENT OF 

ENVIRONMENT TECHNOLOGY FEDERAL UNIVERSITY 
OF TECHNOLOGY, OWERRI. 

DIRECTORATE OF GENERAL STUDIES FUTO
 

 Abstract—This paper deals with systems 
engineering applications design for offshore oil 
drilling production platform in the Nigerian Marine 
Environment. Engineering Design model of the 
distribution and accumulation of petroleum 
hydrocarbons discharged into marine 
environment production platform and sources of 
impact of an offshore is treated  
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1.0: INTRODUCTION 

 The study deals with the design and fabrication of 
oil drilling and production platform engineering and 
environmental impact assessment in the context of 
Nigeria oil petroleum processing. The physico-
chemical parameters in addition with biological 
indicators of pollution are used for ascertaining 
existing status of water columns and sediments giving 
rise to marine environment reducing bacteria and total 
heterotrophic bacteria. Regulated waste discharge 
from drilling platforms and oil terminal result in 
moderately high residues in localized areas. Further 
investigations ascertained the pathway through which 
pollutants entrain the body of zooplankton and their 
consequences on higher trophic level of food chain. 
The zooplankton may accumulate pollutants in either 
of the three ways: 

 Phytoplankton diets,  

 assimilation of particulate diets or 

 By direct uptake from sea water.  

Fishes absorb hydrocarbons from water. The rate 
of uptake from sea water directly depends upon 
exposure period and lipid content of the fishes. Fishes 
and other aquatic organisms usually aggregate in and 
around natural and artificial structures including 
petroleum platforms in marine environment. The 
distribution, into the accumulation of petroleum 
hydrocarbons discharged into marine environment. 

The phytoplanktons are capable of biosynthesizing 
hydrocarbons, which in turn contribute to 
hydrocarbons in fishes. Marine fishes accumulate a 
wide variety of petroleum hydrocarbons in their 
tissues. Aromatic hydrocarbons are accumulated to 
greater extent and are retained longer than aliphatic 
hydrocarbons. The accumulation of aromatic 
hydrocarbons is governed by partitioning  

of hydrocarbon between sea water and lipid 
tissues in fishes. When fishes return to sea water, free 
from oil, they rapidly release the accumulated 
hydrocarbons from their tissues. 

2.0: Analysis  

Emissions are produced on drilling platforms which 
are mostly discharge into the ocean as shown in 
Figure 1. Liquid and solid waste that are permitted to 
be discharged into the sea are, cooling water from 
machinery, domestic sewage, deck drainage, drill 
cutting, drilling fluids and produced water as shown in 
Table 1.  
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The table 1 above is used for the study showing 
discharged category of drilling fluids deck drilling and 
sewage. The data for investigation of oil drilling 
production is analyzed in table 2 indicating different 
types of additives and there different functions  

2.1 DRILLING ENGINEERING DISCHARGES. 

The major discharges associated with exploratory 
and developmental drilling are drill cuttings and drilling 
fluids. The drill cuttings are particles of crushed 
sedimentary rocks produced by the action of drill bit 
as it penetrates into the earth. Cuttings are relatively 
inert, but sometimes they can be potential source of 
trace metals. They are responsible for continuous 
losses of small amounts of drill mud’s which are 
removed by normal washing procedures. (PAUL C. 
NJOKU 2003), (NNPC 2009). 

The drilling fluids are especially formulated mixture 
of natural clays or polymers used as weighing 
materials either suspended in water or petroleum 
base. In the present study, water based drilling fluids 
are being used which contains sea water as the major 
liquid phase. Worldwide studies have revealed such 
water-based mud’s to have lowest toxicity. 

The major functions of drilling fluids are lubrication 
of drill bit, transport of cuttings to the surface, provide 
balance to subsurface and formation pressures, 
preventing blowouts as well as support part of the 
weight of drill bit and drill pipes. The five major items 
in water based drilling fluids clay, lignite and caustic, 
account for about 90% of the total mass of additives 
used in its preparation. Some common types of 
special additives and their functions in water-based 
drilling plants are shown in Table 2 below. 

The quantity of additives in drilling mud may vary with 
depth of the well. Heavy metals are present in drilling 
fluids. Metals of major environmental concern, due to 
their potential toxicity and abundance in drilling fluids 
include arsenic, barium, chromium, cadmium, copper, 
iron, lead, mercury, nickel and zinc. Heavy metals 
usually present in drilling fluids at concentrations 
significantly higher than those in natural marine 

sediments include barium, chromium, lead and zinc 
(NBERI NAGPUR 1993) 

Drilling fluid is pumped under high pressure 
through drill pipes and exits through nozzles on the 
drill bit. The cuttings generated by the grinding action 
of drill bit are removed hydraulically. The drilling fluid 
along with drill cutting is then passed through several 
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screens/devices, which remove the cuttings from the 
fluid. The drilling fluid is finally returned to holding tank 
for recirculation with subsequent discharge of cuttings 
to the oceans. The used drilling fluid is finally returned 
to holding tanks for recirculation with subsequent 
discharge of cuttings to the ocean. The used drilling 
fluids may be discharged intentionally in bulk 
quantities several times during a drilling operation. 

(NNPC 1983) 

The formation water is seen in rock formation, 
together with crude oil and gas before it is brought to 
the surface. It is difficult to accurately describe the 
chemical composition of formation water due to its 
persistence under high pressure and in the equilibrium 
with crude oil and gas in the formation. The produced 
water is the total water discharged during oil and gas 
extraction process. It comprises the water formation in 
association with oil and gas or injection water used for 
secondary oil recovery and various chemicals 
deployed in oil water separation process. Produced 
water contains dissolved and emulsified crude oil 
constituents, natural salts, organic chemicals and 
trace metals. It constitutes the major waste stream 
generated during offshore oil and gas production 
activities. 

The produced water may be re-injected into the 
reservoir to enhance recovery of residual 
hydrocarbons in formation disposal alternative to 
avoid potential pollutants. The oil water mixture 
produced from a well is treated on production 
platform. The oil and water phases are allowed to 
separate in a gravity separator which is further treated 
to remove additional dispersed oil before being 
discharged into the ocean. A typical produced water 
treatment scheme can be deigned. The produced 
water discharged from a single platform is usually less 
than 1.5 MLD. The crude oil constituents will not be 
dispersed in particulate form into the water column 
below, except in unusual circumstances like very 
rough seas, as the oil water interface is maintained. 
The interface water is usually treated through an oily 
water separator system before discharge. 

 The bilge water, which seeps into all floating 
vessels, is a minor waste from floating platforms. It is 
usually sea-water that gets contaminated with oil and 
grease as well as solids like rust, where it collects at 
lower sections of the vessels. The bilge water is 
directed to oily water separator system used for 
treatment of ballast water or produced water and 
discharged intermittently 

FIGURE 2 SOURCES OF IMPACT OF THE OFFSHORE DRILLING PRODUCTION PLATFORM 
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4.0 DISCUSSION  

The activities of the offshore segment of oil and 
natural gas industry invariably interact with the 

surrounding environment. These interactions are 
detailed in tables 3 and 4 below. The impact of these 
interactions on air and marine environment is 
represented in the form of networks.  

5.0: CONCLUSION 

The study carried out is based on the design of oil 
drilling production platform and environmental impact 
assessment as shown in figure . The study indicate 
that the bilge water which seeps into the floating 
vessels, is a minor waste from floarting platform. It is 
usually sea-water that gets contaminated with oil and 
grease as well as solids like rust, where it collects at 
lower sections of the vessels. The bilge water is 
directed to oily water separator system used for 
treatment of ballast water or produced water and 
discharged intermittently. The production platform 
layout of the offshore drilling impact is formulated. 
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