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FOPEWORD 

This project has been elaborated with the target to inform about 

the global offshore business in a way which gives the possibility 

to identify opportunities and constraints for developing 

countries to participate in that business . 

The field of offshore business and industry is very much 

diversified, is very diffused into other businesses, and has 

aspects of all shades. Thus the first objective of the writers 

has been to improve the reader's understanding of this field. 

Since there is a variety of developing countries on the one hand 

to be set against this large field of offshore activities there 

is no way to find simple recipes as 2dvice to these countries 

which fit all. Thus the second objective of the writers has been 

to point out differences and conformities, independencies and 

connections . 

On the one side a study of this size cannot be expected to be 

read in one from everybody involvt?d in the results. There is a 

need to present such content in a more encyclopaedical way 

without driving at either an educational manual or a dictionary. 

On the other side such studies require a relative completeness 

and a guiding structure. Thus the third objective of the writers 

has been to presP.nt a document which you can either read in one 

or which you can search in for specific information . 

F 1 



• 

-. 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

The writers hope that the readers find these objectives to be 

reached and to be helpful to them. 

In addition, the study deals with a business and with markets 

which are constantly developing and changing. Therefore the 

writers were of the opinion that a "livi~g" book should be 

created . The poss i bi 1 i ty to add, to change and to extend was 

guidj ng when the d~cision was made to produce the study as a 

lo~se sheets compilation. The paging was respectively designed to 

support this capacity. 

Thus an exchange and addition service could be easily arranged. 

The writers hope to have put forward valuable ideas for the 

readers and are prepared to discuss this rudiment to be utilized 

for further successful developir.ents . 
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Introductory Reaarks 

This study is subdivided into six main parts: 

Introductory Remarks 

which shall pilot the reader into the chapters 

Summary 

where by a brief synopsis the results of this study are 

presented to allow selective going into and detailed 

discussions of the different aspects 

Extend@d Synopsis and Assessment 

as PART A of the compilation 

where direct conclusions and recommendations can be 

found 

Elaborations and Materials 

as PART B of the compilation 

where certain subjects are dealt with in greater detail 

Prospect 

which gives very briefly the writers' views about the 

next steps to be done 

Appendices 

where you find detached materials which would have 

lengthened the chapters in case of incorporation too 

much 
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The Summary provides a brief synopsis by focussing on three 

aspects. First the overall offshore industry is described. 

The role of t:he main players is shown as well as the 

structure of this special market on a worldwide basis. Some 

particular offshore issues ar~ depicted. 

Then the whithin the study identified opportunities and 

constraints are highlighted. On the one hand the report is 

ful 1 of such advice and on the other hand there are no 

specific opportunities which are good for each developing 

country. Thus this part can only focus on examples in a 

selective way rather than summing up to generally valid 

statements. 

Finally, proposals at the policy and operational level are 

described. Here also the same limitation of validity are to 

be recognized as they have be."'!n put out: in the above. 

The Extended Synopsis, Part A, follows the list of the five 

specific issues this study shall address. In the beginning 

the build-up of the background was not available thus 

resulting in the first chapters being little less concrete. 

However, additional answers and information are given 

throughout the whole study. 

This begins with Chapter A-1, which is named "Linkages of 

offshore- and onshore activities and developments in 

particular in developing countries". After some rather 

general statements on economic and industrial impacts there 

is a little elaboration already here to demonstrate the 

importance of offshore activities in developing countries. 

Additional and more detailed information about the relative 

importance of offshore hydrocarbons and their distribution 

I 3 
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in tt.e world as well as on the worldwide capital 

investments/expenditures for this energy development is 

presented in Part B, chapters 1 and 2. 

Then the structures, procedures and phases of the offshore 

industry with all the onshore participation is described and 

the role of the developing countries depicted. But further 

aspects of linkages of offshore and onshore activities will 

be added continuously through the paper . 

Chanter A-2 is focussing on the activities to be taken up be 

developing countries. These activities have been structured 

as follows !ince it is the principal way to handle such a 

problem: 

I 4 
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STEP 1: 

STEP 2: 

STEP 3: 

STEP 4: 

Analysis of the country's own potential capacities 

and needs 

This first step is necessary because it is the 

definition phase. The starting position of the 

countries is very individual, thus the activities 

to be taken up are that dif cerent from country to 

country that they have to be tailored for each 

one. 

Selection of the principal way of development 

The work to be done in this second step is to 

design the principal way of development on the 

basis of step one. Here we can find the basics of 

chapter A-1 (linkages offshore-onshore) to be 

discussed in continuation. 

Decision on manner of international coJperation 

Since there will always be an international 

cooperation this is a ~ery important item. Even 

countries which have developed a selfsupporting 

offshore business in the past have recognized that 

the target to develop this area in an isolated 

way is misleading. Some countries as a matter of 

fact take corrective m~asures just now. 

Creating the administrative pre-reguisits 

Many disappointments and set backs we have 

experienced in the past have demonstrated that 

just in this field too little was done. It starts 

that the administration people should know what 

type of questions will come up to them and should 

be prepared. As it is self-explaining for a 

business which is that much diversified, nearly 

I 5 
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STEP 5= 

all departments of the administration will be 

involved. There must be decisions on who is 

responsible and in 

coordinating power 

charge, 

to come 

on who has the 

up with comi: lex 

solutions, and on how the procedures are to make 

decisions. The initiatives would not get stuck in 

the jungle of missing laws and rules, of power 

struggle in between the various departments of the 

administration and of lacking clear understanding 

among the actors in the adminis~rative game. 

·rmplementation of the selected way and builcing up 

the necessary industrial and social infrastructure 

Even the best plan has to be launched and to be 

put into operation. 

Chapter A- 3 is then emphasizing on the strategics and 

policies to involve developing countries in the oil 

ind1.istry. Since the energy supply is a rather competitive 

market it is usually not sufficient to let the matters take 

care of themselves. One of the key points of state 

influenc~ and control is the aspect of technology transfer, 

thus this is a dominant part of chapter A-3. A lot of 

background information in this respect is given e.g. in part 

B, chapters 3 and 4, also. 

In Chapter A-4 a review of the aspect of training is 

presented. On the one hand the importance of training 

programs is obvious throughout the whole study. Examples 

give an idea of the content of training programs. However 

the type of training programs have to fit into the 

individual situation on the country, thus this more general 

I 6 
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work wjll become very specjfic for each indivjdual case to 

be defined. 

In Chapter A-5 the design of a marine technology information 

and documentation system is discussed. 

The Elaborations and Materials, Part B, present in greater 

detail elaborations and materials on various aspects . 

Chapter B-1 deals wjth the relative importance of offshore 

hydrocarbons and their distribution in the world. After a 

worldwjde survey of reserves, the production, and drilling 

some future trends are drawn up. 

Jn Chapter B-2 the capital investments and expenditures for 

energy development are investigated. The aspect of oil 

prices as well as actunJ statistical information about the 

real investment level are worked out. Special attention is 

paid to the sjtuation of developjng countries. 

Rather detailed is the elaboration on legislation and 

fjnancing in Chapter B-3. The understanding of this field is 

essential for all steps of activities and for all 

definitions in strategy etc. Some emphasis was put on 

definitions and descriptions of the basic roles of state and 

oil companies etc. Especially the various types of contracts 

in the area of state and oil company as well as the aspects 

of risk and risk sharing i~ touched in grP.at detail. 

The infrastructure of the offshore business and, of course, 

the procurement philosophies and methods are presented in 

Chapter B-4. Some examples demcnstratc hew intcrnati~nal 

offshore projects are bejng managed. The time aspect is 

I 7 ., 
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touched as well as the contractual one. The procurement 

procedures are in particular explained by two major 

examples. 

In Chapter B-5 the aspect of contractual options for project 

phases is discussed in much more depth than in B-4. 

Chapter B-6 presents a rough survey of the technological 

trends. This chapter is not designed to fully inform about 

the status of technical development, it is rather a 

technical background for reading the other part of the 

study. 

Since offshore gas utilization win5 more and more importance 

a special feature was put forward tn highlight this field in 

Chapter B-7. Some eminent asp~cts are involved for 

developing countries. 

In Chapter B-8 there are descriptions and informations of 

offshore projects in developing countries by examples. There 

are the examples of India and Indonesia in some more detail. 

A quick review of other areas is incorporated . 

The parts Prospect and Appendices are sufficiently defined 

on page I, 2 . 

I 8 
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1. Definition of the Offshore Industry 

1.1 Key ?layers 

The international offshore industry is a complex network 

of oil companies, consulting and engineering firms, 

suppliers and service companies. 

The companies are either private, public or state owneci . 

They are multinationRlly, regionally or nationally 

operating. 

The overall offshore business is more or less state con

trol led. The degree of state and governmental influence 

varies v~ry much. 

Oi 1 companies are the key players in the business. They 

decide in principle about exploration as well as about 

develop~ent and exploitation of oil and gas resources. They 

are the main investors and by that they define the budgets 

of the industry. However, they make their decisions in the 

framework of state control and governmental influence. This 

means that the decisions of the state authorities may effect 

or prevent the preparedness of the oil 

or not. 

companies 
... _ 
L\.J invest 

Among developing countries the existence of state oil ~om

panies is the general ~ule where a petroleum sector, even a 

very young infant one exists. In some major producing 

countries where petroleum exploitation was nationalized they 

~omtnate the whole industry in the country concerned . 

s - 1.0 - 1 
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But the oil companies are not only investors, the most of 

them are also operators. Furthermore they are representing 

the bundled know-how of the overall oil and gas business. Of 

course, this does not apply to all oil companies 

All other companies without regulatory bodies and au tho-

r it i es are contractors or subcontractors of a certain 

degree to the oil companies 

1.2. Supply and Demand of Energy 

The hydrocarbons oil and gas will continue to be a major 

resource for the prime energy demand in the world. Thus the 

exploration and production of hydrocarbons will remain a 

leading field of activity and business. 

In spite of demand falling short behind expectations for 

certain periods the level of consumption of hydrocarbons js 

rather high compared with the range of va~iation. 

The hydrocarbons provided from offshore resources have been 

constantly increasing and are today close to 25 % of total 

production. 

A considerable proportion of the worldwide exploration 

effort takes place in developing countries with a few 

countries dominating. Also in the field development acti

vities developing countries account for a considerable 

share of the expenditures . 

s - 1.0 - 2 
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1.3. Procedures and Practices 

Offshore petroleum mineral rights within the Continental 

shelf of a country are vested in the government of that 

country. The definition of the term "Continental Shelf" is 

thus of great importance. In the essence the definition is 

adopted in the Continental Shelf Act of 1958. 

The oil companies are generally concess1onaires. When they 

form consortia for the ownership of one field one of them is 

the operating company. During the overall life of such 

cooperation the operatorship might change, e.g. when star

ting field development after exploration, or even during 

the production period. 

The activities in the offshore field follow in general 

the scheme of phases: 

prospection 

exploration 

field development 

operation / production 

removal 

Comprehensive organization and planning work ]s required to 

implement a large offshore project. As soon as a field is 

declared a "commercial" find, "project task forces" and/or 

"project management teams" are installed. Planning and 

construction require several years and several hundred 

companies participating in the project . 
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With few exceptions, the procurement procedures of the oil 

companies follow a definite pattern: suitable vendors are 

selected at varirus stages, followed finally by signing of 

the contracts. 

Depending on the circumstances of the operator the contract 

philosophy must be decided upon at the beginning of even the 

feasibility phase at the outset of any proposed development. 

The initial choice of contract will affect the contrac~ 

philosophy of the project phas~s . 
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2. Identification of Opportunities and Constraints 

2.1 General situation 

The worldwide energy situation of today is characterized by 

some particulars, e.g.: 

The growth in both energy and petroleum demand is 

generally forecasted . 

Offshore oil and gas are increasingly contributing to 

the prime energy supply worldwide. 

The developing countries are increasingly 

contributing to the offshore oil and gas supply 

worlwide. 

2.2 General Opportunities 

Hydrocarbon resources within the economic offshore zones of 

the coastal states are national property. Their exploration 

and exploitation may only be performed within concessions 

granted by the national governments or other authorities. 

The owning state wants to make an optimum effect out of this 

property. This can be done in two ways, first to directly 

utilize the resources, the oil and gas, by own use or 

exportation, and second to utilize the activities by turning 

them to support the development of industries and human 

resources in the own country. 

The concessionary national control contains also the 

possibility for the states to participate in the earning of 

taxes, license fees etc . 
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Additionally the state can define the rules of the business 

within their own area, i.e. for instance control the number 

of concessions, define the type of contracts with the oil 

companies, require certain national respectively local 

content of contracts, request certain technical and safety 

standards, determine conditions for environmental control 

etc. 

Furthermore the state may instal rules for the protection of 

the home industry and for the ensuring of technology 

transfer taking place. 

The states also have the chance to not only involve the own 

industry to a maximum extent but also to use the offshore 

activities for development of the home industry. 

This might be envisaged via two directions. On the one hand 

backward linkages offer to be L1volved in the delivery of 

equipment, materials, and services for the exploration, 

field development and production . 

On the other hand forward linkages offer to be involved in 

the delivery of equipment, materials, and services for 

downstream facilities and in the operation thereof, like 

refineries, petrochemical plants and fertilizer production 

etc. 

Last not least it must be the target of developing countries 

to invite foreign financing power. Foreign investors can be 

challengeci to invest in the developing country if they view 

the investment promising . 
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2.3 Utilization of Oil and Gas 

Oil and gas resources represent a remarkable wealth for any 

country. The intention to make optimum use of it leads 

often to he carried away. This implements the danger of 

wrong developments. 

Of course, the instant idea is to use the oil and gas 

directly either for own utilization or for exportation. In 

both cases the fiscal aspect is dominating, either to save 

money spent for buying prime energy or to earn money by 

selling. 

But there are certain risks involved also for this 

alternative way: 

Direct utilization may disrupt use of other prime 

energy resources. 

Exportation means directly depending on world market 

conditions . 

2.4 Utilization of Offshore Activities 

The more strategic way, however, is to use the offshore 

activities for the development of the own industry. This is 

especially valuable since companies who are qualified to do 

the work in the offshore field are relatively highly 

qualified and by that enabled to be involved in other 

onshore areas. 

The activities to develop qualified 

the various directions which are 

offshore field. 

s - 2.0 - 3 

industries might be in 

1 inked directly to the 



• 

• 

• 

!---------------------------------------·· ·~ .;·"'."?!: - ~-~ -...·.:_- :! -

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

There is the upstream involvement, 

the highly specialized area of 

which means to go into 

exploration and field 

development technology. The disadvantage is that there is no 

other market available to utilize the built up know-how than 

the worldwide one. And a newcomer cannot be competetive in 

that field. 

In the downstream area large investments are necessary. This 

indicates a wider field of involvement. On the other hand 

there is no continous market, after the huge investrnents 

like refineries are done. 

More interesting for developing countries is therefore the 

activating of the onshore peripherical industry. This 

industry should serve in the explorati~n and field 

development phase as much as possible. The integration into 

the projects can be enforced more easy than that in the more 

specialized areas. The involvement must be used to higher 

qualify the industry so that it can later compete in other 

areas of activities more easy. 

This closer connection to not only offshore related 

industries and markets also can avoid impairment or even 

demolition of industrial and social structures in the 

country. 

2.5 General constraints 

The cases nf unsuccessful involvement in the oil and gas and 

espec ic:1 l l y in the off shore field indicate that there are 

several constraints . 

s - 2.0 - 4 



• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

Definitely one of the most important is selfmade, it is the 

wishful thinking of an "unavoidable" wealth. This means 

disregarding that for other countries and companies it took 

decades to deve 1 op the know-how, the expertise, the 

experience, the skills etc. and that this is the basis for 

their business. 

Another one is the dependence on these foreign countries and 

companies. The know-how, the expertise etc. of them is 

needed to develop the own resources. Thus the whole 

situation requires for international cooperation. Of course, 

this means business. The solution must be of mutual interest 

and benefit for both sides. 

For the developing country the situation can be different: 

if there is no population and unemployment problem 

involved, the soluticn might be a pure financial one and 

by that rather uncomplicated 

if there is a population and unemployment problem 

involved, the solution requests an improvement in this 

field what makes such situation more complex since the 

q~alification of the available resources play a dominant 

role. 

In the latter case there is the missing qualification caused 

by 

the lack of educated, skilled and experienced people 

the lack of knowledge and information 

the lack of infrastructural pre-requis.i tes . 
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The lack of infrastructural faci 1 it ies could be solved ~y 

simply investing. Thus you can see in various developing 

countries most excellent facilities like shipyards. But the 

necessary people are not available to utilize fully these 

facilities and often the market is not available to sell the 

products of these facilities. 

Usually the arguments advanced are the missing of knowledge 

a~d information. But there are many examples that the 

acquisition of such information and knowledge is not at all 

sufficient. You need the people who are abl~ to work with 

this information and knowledge. 

Thus the case boils down to the lack of educate1, skilled

also in the sense of trained - and experienced people. There 

is no other field than education and experience which takes 

that long time. 

So as a matter of fact it is also the lack of time which 

creates impatience. And impatience is the enemy of good 

solutions . 
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3. Proposals at the Policy and Operational Level 

3.1 Analysis 

Activities to be taken up by developing countries are quite 

different and individual from country to country. Therefore 

each one planning or continuing to develop the own offshore 

areas has to study and to analyse it's very own and 

vidual situation: 

the existence of sufficient resources has to be 

ascertained 

the prime energy avai~ability and demand in the own 

country has to be determined 

the trade balance situation has to be evaluated 

indi-

the principal potential industrial capacities have to be 

identified 

the potential impacts on the overall home economy have to 

be analysed to define the most appropriate activities. 

The main factors of the economy to he discussed e.g. the 

absorptive capacity of the country are the infrastructure of 

the industry including ports, roads etc., the expertise and 

skills of the people, and the social structure where it has 

an impact on such new developments. 

3.2 Strategic Planning 

The developing country driving at offshore development will 

he to a large extent a host country. Thus it has as a host 

country to determine the optimal strategy of developing t~e 

offshore activities on the basis of the analysis, e.g.: 
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The targets ~~ the trade and energy balance have first to 

be defined ann to be verified. 

The way of international cooperation must be determined. 

Targets for the development of the own supplying industry 

have to be set. 

An over a 11 basic scheme has to be laid out to guide the 

decision makers in details in the following steps. The basic 

scheme must be clear and convincing to allow the potential 

internatioPa: partners in financing, know-how, operation 

etc. to trust in the development. 

3.3 International Coooeration 

Since the international cooperation is a necessity the 

respective developing country has to determine its policy 

in advance. The network of foreign policies in combination 

with the economic relations form the basic scanning for any 

international cooperation. 

However, the cooperation must include countries and 

companies which have the necessary know-how and experience. 

3.4 Management of Education and Information 

As pointed out already the key issue for planning the 

development of the own industry in parallel to the offshore 

ilctiv.ities is the field of education and information. 

Without doubt this area needs management capacity. 

There are the two examples China and India discussed in 

detail within this study. The certain disappointment of the 

developments in China has been shown and explained. Even if 
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there is always the comment that there is never the case of 

one country alike that one of ano~her country, everybody 

tries to find universally valid rules and recipes out of the 

successful as well the unsuccessful examples. In the case of 

China as well as India it is as a matter of fact finally a 

question of education: 

whereas China could not develop the necessary know-how, 

skills and experience in the time envisaged and by the 

way chosen 

India has a vast resource of highly educated people 

around the world . 

This should be demonstrated by the following: 

The number of Indian people with an university degree is 

approximately equal to the total West German population. 

Nearly one third of the scientists of the NASA are of 

Indian origin . 

3.5 Controlled Develonment of Own Industry 

The envisaged developmP.nt of the human and infrastructur;d 

resources of a developing country is a great undertaking. It 

can only be succe!.=;sful by good luck or by extraordina"t"y 

planning and control. 

The development of the own resources needs more care than 

the supervision of the multinationnl companies. In a well 

set environment investors will fP.e1 more a promising future 

and by that wil 1 be prepared to take a higher risk share 

than in more ndversary looking set ups . 
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1. The Offshore Industry and Linkages of Offshore- and Onshore 

Activities and Developments 

1.1 The Offshore Industry 

1.1.1 Structure of the Offshore Industry 

The international offshore industry is a complex network of 

oil companies, consulting and engineering firms, suppliers 

and service companies . 

Oi 1 companies are the key players in the business. They 

decide in principle about exploration as well as about 

development and exploitation of oil and gas resources - so 

moving the capital which the other parts of the offshore 

industry are depending on. 

TherC! are the multinational Oi 1 Companies which have been 

the dominant factors of the oil and gas business in the 

past. In recent years national oil companies have emerged, 

which either are state owned or are at least to a certain 

extent state controlled. In several countries even the 

multinational oil companies have _come heavily under 

governmental control of the host country as far as the local 

activities are concerned. 

Usually the oil companies form consortia for exploration of 

new areas - two t'.l about ten partners (in average 2 - 4 

companies) to share the risk of exploration. One of the 

partners is acting as operator, playing a decisive role 

in that specific case. If exploration leads to an 

exploitable oil or gas field, the consortia principally 

remain together. The role of the other business 

partners differs from caee to case . 
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1.1.2 Procedures and Phases in Offshore Field Development 

The type of activities and business during the field 

development is depending on the succeeding steps from 

prospection over exploration, levelopment of a field, up to 

the production phase and ~ventually the removal of the 

offshore installations. 

First Step - Prospection 

First step of search for oil and gas is the prospection, 

performed by specialized service companies, using 

geophysical ships with seismic equipment. The special know

how and by that the business of these companies is rather 

the interpretation of the obtained data than the provision 

of the equipment. 

Second Step - Exploration 

Exploration consists of drilling boreholes in an area which 

- following the result of prospection - might contain oil or 

gas fields. 

Offshore exploration drilling is performed usually by 

drilling companies which are contracting their services to 

the oil companies and which are the owners and/or operators 

of mobile drilling rigs, such as jack-ups, semi-submersibles 

and drill-ships. 

These drilling companies are on the other hand customers of 

service companies, to mention 
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operators of supply-ships (for transportation of mud, 

water, drill-pipes etc.) 

operators of crew boats or helicopters for transport of 

personnel 

geophysical companies for investigations and tests in 

the hole 

catering companies 

diving contractors . 

Al 1 these companies are from their part: orderers of the 

special equipment they use: e.g. drilling contractors are 

customers of shipyards for construction and repair of mobile 

drilling rigs, supply ship operators are customers for 

fabrication and repair of their special ships, diving 

contractors for construction of diving bells and di~er 

support ships. 

An important role in the exploration phase as well as in all 

following phases of the offshore business plays the onshore 

supply base - usually in a near port which has to be 

equipped with warehouses, repair facilities etc . 

Third Step - Development of an Oil and Gas Field 

When a sufficiently large oil or gas field is discovered and 

the reservoir assessment and the economical evaluation give 

positive results and a development plan has been elaborated, 

the decision for development of the field may be taken. The 

field development contains essentially 

design, construction and installation of one ore more 

platforms (substructure mostly of steel, sometimes of 

concrete) including the decks with various facilities 
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like process plants, energy supply, drilling rigs, 

living quarters, safety equipment, interconnecting 

flowlines (pipeline) etc. 

possibly installation uf subsea coapletion systeas 

drilling of production wells fro• the platfor• after 

installation or fro• mobile drilling rigs through 

before installed subsea teaplates 

installation of transportation facilities e.g. 

pipelines for oil or gas respectively 

loading buoy or tower for oil-transfer to tanker 

onshore terminals with unloading facilities, 

storage and treatment 

In these stages namely the fol lowing type of industrial 

companies are involved: 

Management Services 

consulting/engineering companies for the overall 

conception of the field development and the 

project management on behalf of or in an 

integrated way with the operating oil company 

engineering companies for the design of platforms, 

pipelines, terminals etc. 

Construction 

construction yards for fabrication of 

substructures of platforms, of topside modules, of 

platform components as steel nodes etc. 

civil engineering companies e.g. for construction 

of onshore terminal, onshore pipelaying 

tempera ry assembly sites onshore, inshore or 

offshore 
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Installation 

operators of crane ships, work barges, tugs etc. 

for offshore installations 

pipelaying contractors 

diving contractors for subsea installation 

support 

Equipaent and Material Supplies 

s~eel coapanies for pipes, nodes, plates, ropes, 

wires etc. 

suppliers of aechanical, electrical and process 

equipaent 

Services 

drilling contractors 

supply ship operators, helicopter services etc. 

shore base services like warehouses, catering etc. 

Fourth Step Operation 

The operation phase is handled in first line by the oil 

companies themselves. Special services are necessary for 

instance in the field of 

workover of production wells 

inspection, maintenance, repair for equipment on the 

platform, for the platform itselve above and under 

water, for subsea installations, for pipelines 

supply ship services for platforms 

helicopter or crew boat services for crew exchange . 
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Fifth Step - Removal 

Increasingly the governmental bodies will ask to remove the 

offshore installations after the exploitation of the 

offshore oil or gas fields. They even require the design of 

the installations to be already aade in a way that reaoval 

is preplanned. The companies involved for example will be 

diving contractors 

operators of crane ships and barges 

scrap yards 
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1.2 General Econoaic and Industrial Impacts 

O i 1- and Gas resources represent a remarkable weal th for 

any country. In principle no difference exists whether these 

resources are located onshore or offshore. Generally the 

onshore resources are to be exploited easier and at lower 

costs. But the economy of exploitation depends on a lot of 

parameters, to mention oilprice, location and depth of the 

resource, overall investment and operation costs. 

There are two ways to turn to account oil and/or gas 

produced in a country. It may either be utilized in the 

country itself or may be exported to other countries. Both 

cases have positive impacts on the availability of foreign 

currency: 

in case of domestic utilization the oil or gas may 

replace energy which otherwise has to be imported from 

abroad, thus saving money which had to be payed to 

foreign suppliers 

in case of exportation of the produced oi 1 or gas or 

their products respectively, foreign currency may be 

earned which can be utilized for importation of other 

necessary products and goods. 

In the past the hydrocarbon resources of a developing 

country have been explored and exploited dominantly by 

foreign companies in the first phase. The oil was exported 

as crude oil, the products such as gasoline, lubrication oil 

etc. were reimported. Where possible the home industry had 

the chance to deliver goods and services during the field 
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developments. In several cases the building-up of respective 

industries and know-how was reached. 

Increasingly the developing countries are considering to 

build up their own refining and processing industries. 

Consequently the domestic market is supplied with products 

which have been processed in the country itself. All the 

more the exports take the form of final products as gasoline 

etc. 

The step of building up own downstream facilities leads to 

large investments for refineries, pipelines, product 

distribution networks (as e.g. gasoline stations). These 

investments can contribute to the general onshore industrial 

development which needs to take place as well in the area of 

facilities as in the field of qualification of people. 

Al 1 such developments have to be planned and controlled 

carefully to avoid 

impairment or even demolition of the industrial and 

social structures originated in that country, and 

impetuous booming, which will unbalance the economy, 

and the consequent collapse of the necessarily unsound 

situation . 
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1.3 Importance of Offshore Activities in Developing Countries 

1.3.1 The Offshore Shares 

Offshore oil and gas developments are making an increased 

contribution to the world~s oil and gas supplies. According 

to the source of statistics there are different production 

figures published. In this chapter we follow a recent report 

by Mackay Consultants of the United Kingdoa. In chapter B2 

we use the United States based Warlick Ass./Offshore 

Magazine as well as our own data base. In 1986 world oil 

product ion was according to Mackay estiaated at 2, 932. 8 

million tonnes. For that year offshore oil production has 

been estimated at 756.8 million tonnes or 25.8 • of the 

total (Appendix A-1-3). World natural gas production was 

estimated at 1,568 million tonnes of oil equivalent in 

1986. Offshore gas contributed 311.3 million tonnes of oil 

equivalent or 19.8 % of the total. Both offshore oil and gas 

production are expected to increase over the next few years. 

Consultants estimate that oil production from offshore areas 

will reach 851 million tonnes in 1990 while natural gas 

production could attain a figure of 373 million tonnes 

equivalent. 

A considerable share of the increased offshore production 

will emanate from developing countries. The estimates 

indicated that offshore oil production from the Middle East 

could increase from 139 million tonnes in 1986 to 178 

million tonnes in 1990. In South America the projected 

increase is from 77.1 million tonnes in 1g95 to 87.7 million 

tonnes in 1990. In Mexico they project an increase from 85 

million tonnes in 1986 to 89.5 million tonnes in 1990 . 
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In West and East Africa an increase fr~• 92.5 to 99.8 

aillion tonnes is expected over the saae period. In the 

newly industrialized and developing countries of the Far 

East some consultants foresee offshore oil production 

increasing froa 85 aillion tonnes in 1986 to 108 aillion 

tonnes in 1990. 

Offshore production is thus aaking conside:.rable contribu

tions to domestic energy supplies. In 1986 offshore oil and 

gas produ~tion together produced the equivalent of 14 • of 

the world"s total comaercial energy consumption and 2,.3 • 

of the world"s consumption of oil and gas. Oil and gas 

cont:'t"ibut:ed 73 ' of the total energy consumption in Latin 

America in 1986. For the Middle East the figure was 97 '· 

for Africa 57 '· for South Asia 35.6 '· for South East: Asia 

69.9 ~. for China 16.6 % and for the USSR 67.2 '· 

1.3.2 Energy and Petroleum Demand 

Growth in both energy and petroleum demand is generally 

forecasted. Most forecasters expect that total energy demand 

will increase faster than oil demand. For example, Chevron 

foresee world energy demand outside the centrally planned 

countries rising at an average annual growth rate of 1.9 % 

in the period 1986-2000. They expect oil consumption to grow 

at 0.8 ~ per year and natural gas demand to rise at 2.7 ~ 

per year. 

Chevron·s forecast anticipates that oil demand will be 

rising faster than average in the Eastern Hemisphere 

outside Japan at 2 % per year. Jn Latin America the growth 

rate is expected to be P.~ ~ per year. Chevron expect 

natural gas consumption in the world outside the centrally 

planned countries to grow on average at 2. 7 % per year in 
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the period 1986-2000. In the Western Hemisphere outside the 

USA the expected average annual growth rate is 4.5 ' in the 

period 1986-1990 and 3.9 ' in the period 1990-2000. In the 

Eastern He•isphere the expected growth rate is 7.5 • in the 

period 1986-90 and 4. 7 • in the period 1990-2000. In the 

Middle East the expected growth rates for the two periods 

are 6.7 ~and 5.8 •respectively. Thus gas consumption is 

likely to become relatively as well as absolutely more 

important in total energy consumption, especially in 

developing countries. Oil consumption is expected to grow at 

a lower pace than total energy demand. The rate of growth 

may well be higher in developing countries than in advanced 

ones, with consumption growing particularly quickly in those 

countries which are successfully industrialising. 

1.3.3 Impact on Industrial and Onshore Development 

The impact of offshore oil and gas developments on 

industrial development can take two main forms. These are 

through forward and backward linkages . 

Forward linkages refer to the use of oil and gas as inputs 

into further processing and/or industrial activities. 

Obvious uses of crude oil include petroleum refining, 

petrochemicals and fertilisers. Natural gas can also be used 

as feedstock for fertilisers (particularly urea but also 

phosphates) and other petrochemicals such as ethylene. In 

many developing countries the existence of indigenous oil 

and gas has fostered the devel~pment of these petroleum

based industries. Agriculture constitutes the largest 

economic sector in most developing countries and fertiliser 

production is frequently given a high priority . 
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The backward linkag~s offered by petroleum production refer 

to the provision of all the equipment, materials and 

services required for exploration, development and 

production. These requirements are substantial, and are 

generally greater than those needed for exploitation 

onshore. The expenditures incurred indicate the size of the 

markets potentially available to suppliers and 

manufacturers from the host country . 

The recent report by Mackay Consultants has provided 

estimates of the size of these markets. According to their 

calculations offshore exploration expenditures throughout 

the world were $ 8,102 million in 1986. On the basis of a 

constant real oil price of $ 18 per barrel they expect 

exploration expenditures to reach $ 10,447 million 1990 

(Appendix A-1-3) . For development expenditures total 

investments in 1986 are estimated at $ 27 ,442 million and 

for operating expenditures at $ 25,838 million. The 

estimates for 1990 are $ 33,635 million and $ 31,987 million 

(Appendix A-1-1 and A-1-4) . 

Total offshore investments (according to Mackay) amount to 

$ 61,4 billion. Other studies see a world market of 

$ 54 billion respectively $ 38 billion (details see chapter 

B-2. 3) . 
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1.4 The Role of the Developing Countries 

1.4.1 Exploration Activities 

A considerable proportion of this exploration effort takes 

place in developing countries with a few countries 

dominating. In South America total offshore exploration 

expenditure was $ 764 million in 1986 with Brazil accounting 

for $ 600 million, Chile accounted for $ 60 million and 

Venezuela $ 44 million. By 1990 expenditure could reach 

$ 1,433 million, with Brazil accounting for $ 850 million, 

Venezuela $ lf~ million, Argentina $ 115 million and Chile 

$ 120 million. 

Offshore exploration expenditure in Central America is 

dominated by Mexico where expenditure was $ 35 mi 11 ion in 

1986. This could reach $ 60 million by 1990. 

In the Far East the most important countries in 1986 for 

offshore exploration were India ($ 110 million), Malaysia 

($ 85 million), Indonesia ( $ 240 million), China ($ 280 

million), Thailand ($ 30 million), Vietnam ($ 40 million) 

and Taiwan-Province of China ($ 40 million). Mackay 

Consultants forecast that in 1990 expenditure could reach 

$ 125 million in India,$ 75 million in Thailand,$ 150 

million in Malaysia, $ 35 million in Brunei, $ 100 million 

in Vietnam, $ 230 million in China and $ 75 million in 

Japan. 

In the Middle East offshore exploration totalled around 

$ 141 million in 1986 with the UAE accounting for $ 80 

mjllion and Saudi Arabia $ 35 millior.. By 1990 the total 
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could be $ 385 million with the UAE ~ccounting for 

$ 100 million, Oman $ 40 million, Saudi Arabia $ 85 

million, Quatar $ 25 million and Iran $ 25 million. 

In Africa offshore exploration totalled $ 751 million in 

1986 with Ivory Coast accounting for $ 45 million, Nigeria 

$ 115 million, Cameroon $ 60 million, Gabon $ 120 million, 

Angola-Cabinda $ 130 million, South Africa $ 100 million and 

Egypt $ 110 million. By 1990 the total could be $ 1,264 

million with Senegal providing $ 60 million, Ivory Coast 

$ 85 million, Nigeria $ 160 million, Cameroon $ 100 million, 

Gabon $ 135 million, Angola-Cabinda $ 180 million, South 

Africa $ 75 million and Egypt $ 200 million. 

1.4.2 Field Development Activities 

World offshore development expenditure has been estimated at 

$ 27,442 million in 1986 and will rise to $ 33,635 million 

by 1990 (Appendix A-1-3). Again d~.eloping countries account 

for a considerable share of this expenditure with a few 

countries dominating the picture. Thus in South America 

total expenditure was $ 5,664 million in 1986. Of this 

Venezu'!la accounted for $ 2,309 million and Brazil $ 3,245 

million. By 1990 the total could be $ 6,350. Venezuela could 

account for $ 2,220 million, Trinidad and Tobago $ 205 

million, Brazil $ 3,390 mill.ion, Argentina $ 200 million, 

Chile $ 240 million and Peru $ 60 million. 

In Central America Mexico is by far the dominant country 

with development expenditure totalling $ 440 million in 

1986. This could reach $ 780 million in 1990 . 
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In the Far East total development expenditure was 

estimated at $ 4,470 million in 1986. Of this $ 640 

million was in India, $ 520 million in Malaysia, $ 180 

million in Brunei, $ 940 million in Indonesia, $ 240 

million in Vietnam, $ 305 million in China und $ 90 

million in Taiwan-Province of China. By 1990 according 

to Mackay Consul tan ts total de'1elopment expenditure 

could be $ 6,840 million, with $ 275 million in India, 

$ 160 million in Bangladesh, $ 400 million in Burma, 

$ 660 million in Thailand, $ 1,110 million in Malaysia, 

$ 200 million in Brunei, $ 1,480 million in Taiwan

Province of China, $ 60 million in Japan and $ 100 

million in Papua New Guinea. 

In the Middle East total offshore development costs totalled 

$ 2,028 million in 1986 and could reach $ 2,540 in 1990. In 

1986 expenditure was $ 910 million in the UAE and $ 1,100 

million in Saudi Arabia. In 1990 it could be $ 1,400 million 

in the UAE, $ 700 million in Qatar, $ 150 million in Saudi 

Arabia, $ 190 million in Iran and $ 60 million in Oman . 

In Africa total offshore development expenditure was 

$ 1,105 million in 1986, it could reach$ 2,430 million 

by 1990. In 1986 the most important countries were 

Nigeria ($ 240 million), Cameroon ($ 180 million), 

Gabon ($ 165 million), Congo ($ 130 million), Angola

Cabinda $ 230 million) and Egypt ($ 220 million). In 

1990 it could be $ 125 million in Ivory Coast, $ 570 

million in Nigeria, $ 230 million in Cameroon, $ 160 

million in Gabon, $ \40 million in the Congo, $ 160 

mi 11 ion in Angola-Cabinda, $ 400 mi 1l ion in South 

Africa, $ 250 million in Tanzania and $ 305 million in 

Egypt . 
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1.4.3 Operating Expenditures 

Offshore exploitation requires ongoing operating or 

production expenditures. For the whole world these totalled 

$ 25,838 million in 1986 and are estimated to reach $ 31,987 

million in 1990 (Appendix A-1-4). In South America total 

expenditure were around $ 3 million in 1986 w!th Venezuela 

accounting for $ 1,420 million, Trinidad and Tobago $ 410 

million and Brazil $ 1,050 million. By 1990 expenditure 

could be $ 100 million· in Colombia, $ 1,580 in Venezuela, 

$ 540 million in Trinidad and Tobago, $ 1,370 in Brazil and 

$ 110 million in Ecuador. 

In Central America Mexico dominates offshore petroleum 

exploitation. In 1986 operating expenditures were $ 1,900 

million. These could reach $ 2 billion by 1990. 

In the Far East total offshore operating expenses were 

$ 3,597 million in 1986. Of this $ 275 million occured in 

India, $ 185 million in Malaysia, $ 300 million in Brunei 

and $ 1,420 million in Indonesia. By 1990 the total would be 

$ 5,855 million, with $ 350 million taking place in India, 

$ 70 million in Thailand, $ 215 million in Malaysia, $ 340 

mi 11 ion in Brunei, $ l, 850 mi 11 ion in Indonesia, $ 900 

million in Vietnam and $ 140 million in China. 

In the Middle East offshore operating expenses totalled 

$ 690 million in 1986 with $ 150 million taking place in the 

UAE, $ 275 million in Saudi Arabia and $ 220 million in 

Iran. By 1990 the total could be $ 1,175 million with $ 200 

million in the UAE, $ 80 million in Qatar, $ 500 million in 

Saudi Arabia and $ 375 million in Iran . 

A - 1.4 - 4 



• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

In Africa offshore operating expenditures totalled $ 2,380 

million in 1986. Of this $ •5 million took place in Ivory 

Coast, $ 120 million in Nigeria, $ 350 million in Cameroon, 

$ 2•0 million in Gabon, $ 215 million in the Congo, $ 315 

million in Angola-Cabinda and $ l,030 million in Egypt. By 

1990 the total could be $ 2,767 million according to Mackay 

Consultants with $ 40 million in the Ivory Coast, $ 130 

million in Nigeria, $ 400 million in Cameroon, $ 225 million 

in Gabon, $ 320 million in the Congo, $ 360 million in 

Angola-Cabinda and$ 1,200 million in Egypt . 
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2. Activities to Be Taken up by Developing Countries 

2.1 Analysis of the Country's Own Potential Capacities and Needs 

2.1.1 General Aspects 

Hydrocarbon resources within the econoEic offshore zones of 

the coastal states are national property. Their exploration 

and exploitation may only be performed within concr!ssions 

granted by the na t iona 1 governments. The concession~'li'."'es 

are the oil companies. They have to pay licence fees ?nd 

taxes and have to comply with governmental requirements. :1'."he 

conditions imposed allow the government to secure its 

influence in all phases of the offshore business concerning 

economy, safety, local content of industry activities etc. 

These conditions may concern 

economic requirements as performance of drilling work, 

volumina of investment, proeuction rates, reservoir 

management, participation of national oil compan!es, 

participation of local supplier and service industry 

technical requirements as protection of the 

environment, safety conditions, R & D work. 

It is quite apparent that the government of any country with 

offshore activities tries to secure as many advantages as 

possible in relation with the activities for offshore 

hydrocarbon resources in their economic zone. As far as the 

offshor~ supply industry is concerned, many conditions may 

be imposed in favour to the local industry, e.g. concerning 

transfer of technology, formation of joint ventures, 
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financing R & D work and others. Such governmental measures 

may lead to higher costs for investments and operations in 

their sector. The governmental influence must aim to set the 

rules for fruitful cooperation between local industry and 

foreign partners which leaves the offshore business 

attractive for experienced foreign companies. 

There is no doubt that each developing country will be able 

- after a certain period of training and gaining experience 

- to perform the majority of industrial activities required 

in the offshore business. There are developing countries 

with offshore resources which have already long experience 

in the offshore market and even provid·!! an outstanding know

how in this field. Thus the following reflections concern 

mainly such developing countries where the offshore 

activities are just beginning or are being planned and 

expected. 

The different phases of offshore activities and respective 

industries described in A-1 require quite different types 

and levels of know-how. Indead some of the mentioned 

industries exist already in developing countries, however 

with no experiences in the offshore fields, and can be 

included easily in the offshore business as "local 

content". 

Activities to be taken up by developing countries are quite 

different and individual from country to country. Therefore 

each one planning or continuing to develop the offshore 

areas has to study and to analyse it's very own and 

individual situation . 
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* There is to ascertain the existence of sufficient 

resources of oil and/or gas in the offshore ~rea. A 

clear indication of commerciality of the finds and 

resources as well as of an adequate amount of resources 

is a qualification for continued activities. 

* 

* 

* 

There is to be determined the prime energy availability 

in the own country to establish the potential market 

for additional prime energy . 

There is to be evaluated the trade balance situation to 

examine the impact of additional oil and/or gas in all 

the various alternative ways. 

There are to be identified the principal potential 

industrial capacities, which have been developed 

already to a certain extent or which are lying 

dormant. 

2.1.2 The Potential Impacts 

The various expenditures discussed in A-1 indicate the 

general are~s of industrial activity potentially open to 

host developing countries as a consequence of offshore 

petroleum exploration, development and production. This then 

raises the question of the most appropriate types of 

activity. The most appropriate for a host country will 

depend upon a number of factors including 

the size uf the market which in turn depends upon the 

likely size of the recoverable reserves and thus the 

related size of the required investment, equipment, 

materials and labour force, and 
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the absorptive capacity of the host economy, meaning 

its ability to absorb domestically the introduction of 

the technologies and activities at not unreasonable 

cost. These two aspects are now considered in detail. 

The absorptive capacity of the economy in rel at ion to 

offshore supply requirements depends upon a number of 

factors. These include principally the extent to which 

relevant infrastructure facilities and trained labour are 

available. Relevant infrastructure includes items such as 

appropriate sites for supply bases, construction yards, 

warehouses, shipbuilding and ship operating capabilities, 

and expertise in civil, mechanical and electronic 

engineering. Expertise in these areas includes not only the 

presence of physical assets, but the existence of a labour 

force with the relevant skills appropriate to the activities 

in question. This last element is at least as important as 

any of the others mentioned. 

The extent to which the infrastructure as defined above and 

the necessary skills are available in developing countries 

varies enormously. Those countries "'~hich have developed 

significant shipbuilding, steel and engineering industries 

have simultaneously developed considerable labour and 

managerial skills. Examples of such countries are Taiwan 

province of China and South Korea. The ability of such 

countries to develop offshore technologies is very much 

greater than it is the case in ~fle majority of African 

countries where such developments have not taken place on a 

significant scale. 

In countries where the appropriate infrastructure and skills 

are generally lacking the cost of the introduction of the 
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supply of the appropriate equipment and materials would be 

very much higher. In such cases there is to some extent a 

trade-off t:o be made by t:he host: country between developing 

comparati,rely high cost supplying industries and taking the 

benef i t:s of petroleum exploitation purely in t:he form of 

royalties and taxes. If very high cost local supplies are 

developed and used, t:he exploit:at:ion cost will be higher and 

the base for profits, taxes and royalties reduced . 

2.1.3 Applicability of Industries by Example 

Of course the applicability is a function as well of type of 

industry as of level of development in the respective 

country. The check of applicabilities is an important part 

of t: he analysis of the potential capacities for each 

country. However, in the following some basic statements are 

made for selected industries to give an idea of the 

necessary type and depth of such analysis. These statements 

do not claim to be complete or right in any case. 

Oil companies require high levels of know-how and long 

experience. The possible way for long term implementation of 

the necessary experience is the formation of a national oil 

company which may be included in the offshore activities as 

consortium partner of foreign oil companies. 

* To build up a national oil company which finally has 

the necessary power and competence needs long term 

strategic planning, consequent realization, and 

basically the chance to develop a sizeable body, which 

depends on the expected size of resource and business . 
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Prospecting companies (geophysical companies) require 

specially educated geophysists and some expertise based on 

long experience. 

* Today the big oil companies rely on their own 

geophysical services and the other rely mainly on the 

services of some experienced geophysical companies 

worldwide. This is in principle not a field for 

developing countries to build up own capabilities. 

Drilling companies may employ local workers in the crew. 

Supervisors and foremen wi 11 gain their know-how by 

specialized theoretical courses and practical experience in 

collaboration with their foreign colleagues on the rig and 

step for step inclusion in the responsibilities. 

• This is an exellent field for developing countries to 

involve gradually local manpower, to build up own 

specialists by education, training and experience, and 

finally to provide complete drilling services by even 

national respectively local drilling companies. Of 

course, the latter can only be reached in acceptable 

terms by cooperation with experienced companies. 

Diving operators are usually combined with work boat/work 

barge contractors. Divers need special education and 

training. The extent depends a lot on the necessary depth of 

diving. The safety of the divers is the key issue . 
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* Own involvement could start with the education of a 

team of divers in developed countries. Later a 

cooperation at home with the divers of the national 

navies of the developing countries is most common and 

recommendable. 

Supply shipping may include local seamen in the first step, 

in a second step local officers, and in the third step the 

owning and operation of supply vessels. 

The building of supply ships is a speciality. It has to be 

recognized that they are specially constructed ships. Thus 

they cannot be replaced by any other ships which are just 

available in a developing country. 

A particular part of supply is the catering service. It 

involves land based facilities. Such facilities are also 

used in airline ~atering and in the field of touristic 

services . 

* In many cases developing countries which are looking 

for o.ffshore activities have own seagoing capabilities. 

This starts with owning and managing seagoing vessels. 

In several cases even a certain shipbuilding capacity 

is available. 

This field provides an exellent area of immidiate 

activities for th~ developing country to focus on 

offshore services, activities. the pre-requisites are 

very much different and have to be studied in all 

detail before planning the involvement in a more 

strategic wav 

' 

A - 2 .,1 - 7 



• 

-. 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

Set up and operation of supply bases is a question on one 

hand of appropriate shoreline and on the other hand on 

management capabilities. Generally there is a special shore 

base for each producing field and it is operated by the 

operating oil company. But the individual services are 

widely hired in. 

* Since the shore base usually will be situated near to 

the activities offshore, the location will be in the 

host country. This gives the respective developing 

country an outstanding chance to request a high degree 

of involvement in this activity. But e.g. the 

management 

partner. 

skills have to be developed to become a 

Engineering and management services are supplied either to 

the oil company or to the r-nutractors of them. In principle 

there are two reasons only to use such services. The one is 

the lack of simply capacity and the other is the lack of 

skilled personnel respectively of specialists for certain 

tasks, usually they are mixed. But even if e.g. an oil 

company cannot provide own people they will go for 

experienced companies and/or individuals who have proved to 

be qualified for the job. 

* This field is most difficult to move in for developing 

countries. There is a chance to build up a certain 

capacity as a result of activities in one of the 

following areas . 
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Shipyards and other heavy industies are heavily involved in 

the offshore business. They supply on the one hand all type 

of different seagoing vessels, e.g. from supply boat to 

semisubmersible drilling rigs, and on the other hand modules 

and components fLr plattforms. Of course, this does include 

repair services. Many shipyards are specialized for 

efficiency respectively surviving reasons since the 

worldwide competition especially in this branch is enormous . 

• Existing local 

developed to 

shipyards and heavy industries can be 

take part: in the offshore related 

fabrication. The development of new facilities rnwever 

should be discussed and eventually planned carefully. 

Especially in the field of quality assurance and 

project managements capabilities have to be improved. 

Additionally the various skilled workers need higher 

qualification to deliver the work in the required 

quality. Even for the ~hipyards of countries like UK, 

West Germany, Schweden etc., which have the highest: 

shipbuilding standard in the world, the step into the 

offshore area has been an eminent challenge. 

Civil engineering is a discipline which is performed in 

each and every country. In the offshore area different 

standards are required. For instance is the construction of 

onshore terminals, bases etc. very similar to the 

construction of the general infrastructure in a country. The 

typical offshore structures and civil engineering works, 

however, require the highest standard and a certain 

specialization . 
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* This difference in standards and the different 

avail~bility of such capabilities effect that either 

the statement that civil engineering activities might 

easily be performed by local contractors of the 

developing country or the statement that it is not 

recommendable for developing countries to go into the 

field of subsea reinforced concrete structures can be 

right . 

Installation work offshore includes platforms, platform 

modules, pipelines etc. and requires a variety of different 

capacities. The erection work requires large specialized 

equipment like crane ships, work barges, pipelay vessels 

etc. All this equipment must be managed by experienced 

specialists. Thus such companies performing this work are 

also the engineers to define the work. The hook-up work 

needs the specialists in the various subsystems since they 

complete offshore what has been prepared onshore. But 

because of the expremely high expenses and time risks 

offshore they usually require higher skilled people than for 

the foregoing work onshore. 

* For small platforms in shallow water the skills and the 

experiences as well as the equipment may be made 

available much easier than for deeper waters. 

Nevertheless this is not a preferred branch for 

developing countries to start offshore activiti~s with . 
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Supply of eguipment and materials requires the relatively 

high standards of the oil business. This area covers the 

full width of di sci pl ines. like electrical. mechanical. 

hydraulical etc. 

• It has to be investigated thoroughly whether already 

established fabricators and producers in the respective 

developing country are qualified to either deliver the 

required goods or to be able to develop the standard of 

fabrication etc. to later supply the wanted goods . 
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2.2 Selection of the Principal Way of Development 

2.2.1 Basic Scheme 

The basic scheme has to define the targets in the various 

aspects of an own development. The country of development 

will oe to a large extent a host country, since there is a 

development of the offshore area which will be done with 

international cooperation in different fields . 

The targets in the trade and energy balance have first to be 

defined and to be verified by respective studies. The 

realistic opportunities should be guiding rather than 

wishful thinking of an "unavoidable" wealth. An optimum 

utilization of the potential prime energy has to be found. 

The host country has to determine the optimal strategy for 

the development of supply industries. The extent to which 

supply industries should be developed fundamentally depends 

upon an assessment of 

the likely size and duration of the petroleum 

exploitation activity, and 

the absorptive capacity of the economy as discussed 

above. 

Thus, the larger the likely size of the petroleum 

exploitation sector and the higher the degree to which the 

relevant infrastructure and labour and managerial skills are 

developed, the greater the extent to which the supply 

industries can advantageously be developed. Similarly, the 

smaller the size of the petroleum sector and the less well 

developed the relevant infrastructure and labour skills, the 

less likely it is that the national economy will rap major 
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benefits from developing the supply industries. The 

development of supply industries in these circumstances 

~ould mean that the costs would be much higher than those of 

imports, and the activity would not last long enough for 

~hese costs to be reduced and national benefits enjoyed. 

2.2.2 The Supply Scene 

Where the petroleum sector is larger or is likely to become 

large the host country has to determine the optimal manner 

by which to enter and develop the supply industries. The 

most sensible route of development is to commence with 

those activities whe~e the disadvantages of lack of 

specialized knowledge and lack of skilled labour are 

minimized and where the locational advantages are maximized. 

In practice this means that emphasis should initially be 

concentrated on provision of services to support the 

exploration effort (given that this is the inital activity). 

This in turn means the provision of logistical support 

faci 1 it ies. Thus supply bases are required which contain 

wnrehouses and other facilities to supply the exploration 

effort. Local organizations can readily be involved here. 

Transport facilities are required to take materials to and 

from the supply bases. Sea transport is also required to 

take materials to the rigs. Local organizations can again be 

involved here. The provision of supply boats themselves is 

more specialized. If a shipbuilding industry exists new 

boats could be built, although such boats are somewhat 

specialized. Offshore catering is also an activity which 

readily be entered by local organizations through managerial 

skills are certainly required to satisfy the needs of the 

drilling cortractors . 
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2.2.3 Construction and Assembly of Larger Units 

At the development phase production platforms are required 

and there is a locational advantage favouring construction 

in the host country, if a suitable site is available. The 

construction of a platform requires considerable specialized 

knowledge, however, and would have to be undertaken by an 

organization with relevant expertise. In most developing 

countries there would probably not be adequate expertise. If 

the petroleum sector is likely to become large it would 

certainly by appropriate for the host country to acquire the 

relevant expertise. 

This should be achieved by the formation of joint ventures 

between local firms and the international contractor 

specialists in this area. Where local firms exist which have 

engaged in large construction projects the necessary 

expertise for the construction of comparatively simple 

platforms for use in shallow waters could be acquired as a 

result of being part of a joint venture with a oi;pecial ist 

international contractor . 

'l'he more specialized and sophisticated the platform the 

greater the difficulty which local firms have in acquiring 

the expertise. If the offshore industry is going to become 

large i.e. with many field developments, it will generally 

be in the national interest of host countries to acquire 

expertise in this activity. This applies particularly to 

jackets where the locational advantage is greatest. 

Supply boats can readily be constructed in countries where a 

shipbuilding industry exists. They are somewhat specialized 

and, while the low labour costs in newly industrialized and 
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developing countries confer an advantage to local 

construction, their specialized nature requires the 

acquisition of the relevant knowledge. Safety vessels can 

readily be provided from host countries which have a 

significant shipbuilding industry. Where a fishing industry 

exists trawlers can be converted to function as safety 

vessels. 

2.2.4 Materials, Components and Equipment 

In the area of materials and intermediate products, which 

have a certain neighbourhood to the raw materials, e.g. 

steel, the availability of such supplies in the country 

itself depend very· much on the resources available, like 

iron and/or coal for a steel industry. 

The manufacturing of components for offshore petroleum 

exploitation is generally a specialized activity. Currently 

this activity is dominated by US companies which generally 

export the products in questions. The manufacture of 

components requires a high degree of engineering expertise. 

This activity is generally not suitable for developing 

countries where the size of the petroleum sector is small or 

moderate. Even where it is comparatively large it is by no 

means to be expected that this activity could economically 

be conducted in a developing country's setting . 
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2.3 Decision on Manner of International Cooperation 

2.3.1 General Aspects 

As pointed out already know-how and time of experience are 

in principle needed to drive at the offshore development of 

a country or at the continuation of the development in the 

offshore field. The less the indust~ialization is so far in 

a country th~ more international cooperation is required to 

start that type of business and to build-up an own 

industrial capacity in and around that field. 

The manner of international cooperation is usually a result 

of various contributing but also even competing factors: 

the factor of philosophy of self understanding 

the factor of foreign affairs 

the factor of state economy 

the factor of social-political acceptance 

the factor of the most economic origin of know-how and 

goods 

the factor of own plans of industrial development . 

2.3.2 The Rather Political Influence 

Several developing countries have ties and alliances to 

other countries, and/or to political philosophies, which 

might be firm and steady. For such countries there is no way 

around than to build up a development strategy on the basis 

of such political believe and engagement. 

Others are much more free to accept different ways of 

cooperation. But there is of course the greater difficulty 

to decide . 
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The political position and integration in blocks, groups, 

areas etc. have to be analysed carefully. The network of 

foreign policies in combination with the economic relations 

form the basic scanning for any international cooperation. 

Additionally this assessed fundamental conception has to 

have a social-political acceptance in the whole country. The 

domestic policy is finally that tool to support and to put 

through the international cooperation into the building-up 

of an own industry to be developed. 

In the last analysis there must be a decision, must be a 

selection of partners, which fit into the political picture 

of the host country. But of course the partnership has to 

have an economic effectiveness. 

2.3.3 The Factors of Economic Effectiveness 

On the basis of the political background the detailed tasks 

look rather simple: 

the most economic origins of know-how and goods have to 

be investigated, 

the concurrence with the own plans of industrial 

developments detected, and 

the necessary purchase agreements negotiated and 

concluded. 

Generally the funds are not just available to buy. 

International Cooperation means in the initial phase help. 

Since it is all a matter of give and take the helping 

countries or industries need at the end also a positive 

response for themselves, need finally business . 
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The period of potentia} cooperation is rather long since the 

development of a respective industry can be measured in 

decades only. Thus partnership in such cooperation require 

strategic planning. 
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2.4 Creatina the Administrative Pre-Reauisits 

2.4.1 General Asoects 

Typical difficulties ana stumble blocks in establishing or 

improving offshore oil and gas activities are to be found in 

administrative unpreparedness. Thus the legal foundation is 

not yet laid, for instance, or the required organization and 

institutions, alike the national oil company, are not yet 

operationable. 

&specially in the field of interdisciolinarv responsibilitv, 

where e.g. ministries have to work together or different, 

usually not or little cooperating administrative bodies have 

to jointly act, the difficulties arise. 

There might be regulations or decrees missing to define ways 

of controlling the actjvities of the various players in the 

game. For example, there might not be a regulation who has 

to have which education or passing of test certificates to 

do what type of qualified work. More precise, there must be 

a procedure to accept certificates and skills as being 

sufficient to work in the respective country in that field. 

A clear definition of the governments is necessary to decide 

who really has to take responsibility and has the power of 

decision. At least there might be some kind of clearing 

committee to find solutions to open questions where clashes 

between involved parties arise. 

There are developing countries which have the final decision 

maker named, it is here a man out of the ministries, there 

a specially designed body and in other cases an industry 
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committee. But in many countries this has not been organized 

and the result is usually a power struggling still ongoing 

when the activities and the business start. 

Among all the various possibilities of missing 

administrative pre-requisits there are three ones which 

shall be looked in particularly since in these fields the 

problems arise regularly and are annoying and sometimes even 

endangering the success of the activities 

the tax and custom problems around the importing of 

goods like equipment: and .taterial 

the problems around the ~mployment of foreign worKers 

and experts in the respective country and 

the problems of moving the money in form of foreign 

currency across the borders of organizations, 

institutions and countries. 

2.4.2 Imoort of Goods 

In the sphere of importing there are two different areas 

which are 

the temporary "import" of goods, equipment etc. to be 

used for a while in the work but which will be 

"exported" again after the respective service with this 

equipment has been finished 

the final "import" of goods, equipment etc. to be 

finally used as an integrated part of the installed 

systems. 

On the one hand we have to discuss first the monetary side 

e.g. of taxes and custom fees. This is usually a part of the 
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country's strategy also, which is discussed in chapter A-3 

and in certain aspects in B-3. But here we should not touch 

the aspects of having the right strategy or not. 

Much more the obstacles and barriers in the administrative 

cooperation have to be discussed. Often too many 

organizations are involved in the import of goods which all 

have the power to stop the import. And as a result thereof 

and additionally just in principle the time aspect leading 

to delays and protracting. 

A lot of certificates are required to be delivered with the 

goods beforehand. Many hands and heads have to he passed to 

receive the respective endorsement for the import 

certificates. 

Unfortunately not all the involved persons and institutions 

usually are aware of the importance of the imports and of 

the timely delivery of them. The subordination under the 

strategies of the respective country has to be required . 

2.,.3 Fc~eian WorKers and Exoerts 

This study highlights from several points of view the aspect 

of international cooperation and technology transfer. There 

is no way around to proceed therewith without having foreign 

workers and experts locally involved. 

Sometimes a kind of resistance against such cooperation can 

he recognized. This approach to the problem demonstrates a 

one-sided view of this item, usually it is the idea that 

foreigners are taking away jobs. This emotional appro~ch is 
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of course the more likely the higher the unemployment in a 

country is. 

But it is an important task of the government and the 

administration of the respective country to convince their 

peop~e that the foreigners are cal~ed in to help and to 

improve the situation. In addition they have to prepare the 

administrative ways to smoothen the procedures of bringing 

the foreigners in . 

2.4.4 Transfer of Foreian Currency 

If there is a hesitation with companies in developed 

countries for services of any kind or to go with local 

companies into a joint venture in developing countries, one 

of the most cited reasons is the lack of certainty that the 

payments involved clear all hurdles. On the one side it is a 

question of taxes and fees. But on the other side it is the 

organizational question. 

Foreign currency is for several developing countries a 

precious good. Thus they take special care of it by issueing 

plenty of laws, orders and regulations. These generally 

acceptable measures turn out to be inconvenient and even 

obstructive to the target of, for instance, involving a team 

of experts from a foreign country. 

Clear and simple and reliable procedures have to be 

established to regulatg the payments and all flow of moneys 

involved in the business . 
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2. 5 Implementation of the Selected Way and i3ui ldina up the 

Necessary Industrial and Social Infrastructure 

Even the best plan needs implementation. The phase of imple

mentation is without doubt the most important one. Never

theless there is no general way how to implement a plan. It 

is an individual case by case decision and measurement. But 

a basic objective is to use the existent industrial and 

social infrastructure in the country. Another aspect is to 

be consequent:. 

Since there are single advices all through the study what 

has to be gained in the particular fields, we renounce to go 

into greater detail here . 
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3. Strategies and Policies to Involve Developing Countries in 

the Oil Industry 

3.1 The Market Structures and Constraints 

3.1.1 Oil Coapanies 

The international petroleum industry is dominated by a 

comparatively small number of large oil companies. At the 

exploration, development and production stages of the 

business these compar.ies contract out a large number of the 

necessary functions. Thus there are specialized drilling 

companies and others which provide specialized technical 

services and equipment. These companies are contractors and 

sometimes manufacturers. Contracting firms undertake 

functions relating to geology, geophysics, drilling, logging 

and engineering. Companies which supply equipment are 

frequently the manufacturers as well. 

3.1.2 Exploration Technologies 

The most important markets for exploration technologies are 

domina.ted by a comparAtively small number of international 

companies. This is seen from the table below where it ia 

seen that in some services and equipment the market is 

extremely concentrated. With regard to engineering servir.es 

related to petroleum exploitation, while there are no direct 

statistics available, it is clear that a few very large 

companies also have a big share of ths market . 
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3.1.3 Offshore Technologies 

The high share of the market in offshore technologies held 

by a saall number of international companies to some extent 

reflects barriers to entry which make it difficult for new 

companies to compete effectively. Contrary to what is 

sometimes believed, the ownership of proprietary technology 

is not a very import3nt factor in determining the advantages 

of the established firms. It may be important in data 

processing for software and electrical logging. 

In a very recent study of technologies employed in offshore 

exploration in China it was stated by oil companies 

representatives that p~oprietary technology accounted for 

only betwP.en 2 t; and 5 t; of the know] edge of the oi 1 

companies. Secret equipment design and complex knowledge 

are likely to be significant factors in technologies such as 

reservoir engine~ring, computerized interpretation for 

drilling control and mud logging. 

A study of the barriers to entry in the supply industries in 

the North Sea found that ownership of patents probably 

played a role in restricting the entry of UK based firm1;1 

into the business. This study and others also confirm the 

view that the established companies which supply their own 

equipmenT or have acreas to information not readily 

available to others ha.ve an advantage of potent:ial or actual 

rivals. The Nort~ Sea study and others also str~ss the 

importance of the availability of skilled labour and 

managerjal talen~s as being very important factors in giving 

cost a:ivantages to the established, leading firms in the 

supply business . 
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In sum it is a combination of access to technologies and 

information, a highly skilled labour force, and well 

developed managerial talents which give the major companies 

a cost advantage and constitute a barrier to entry for new 

firms. It :.s difficult for new entrants to acquire this 

combinatioil. 

3.1.4 Economic Environment and International Market 

Constraints 

The economic environment of the offshore industry is 

determined mainly by the following factors: 

oil price development 

oil companies 

market volumina and their changes 

influence of governments. 

The oilprice influences decisively the budgets of the oil 

companies and, consequentely, the worldwide expenditures for 

drilling, installation, equipment and other services in the 

oil sector. The impact on the off~hore a~tivities depends 

on technical as well as on political/economical factors and 

may be different for each country. Certain downturns of the 

oilprice as 1984 have aff£cted in first line new activities 

of the oil companies as expJoration drilling or decisions 

for new field d~velopments, while running field developments 

and fields on stream were advanced as betore. On the other 

side activities in certain countries where not much affected 

by falling oilprices . 
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The sensibility of the oil companies to the oil price and 

consequentely to their budgets has a direct influence on the 

orders to the offshore related industry, e. g there is the 

potential change between high demand for equipment and 

services and low level of business. 
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3.2 Devices for direct Technology Transfer 

3.2.1 General Aspects 

Several devices exist whereby offshore petroleum technology 

can be transferred to host developing countries. They 

include principally 

provisions in the petroleum exploration concessions and 

contracts 

work contracts 

c~mn1ercial technology transfer agreements, and 

offic~al technical cooperation agreements. 

All of these instruments are potentially useful in achieving 

technology transfers. How effective they are generally 

depends upon the specific provisions and the energy with 

which ~he objective js pursued by the part: ?s involved. 

With regard to petroleum exploration concessions and 

contracts the p~ovision.s regarding technology transfer are 

often in very general, even vagu~ terms. An examination of 

601 contracts signed in the 1970's classified the 

provisions relating to t~chnology transfer under four 

headings, namely 

training and scholarships 

employment of nationals 

local procurement of equipment and technical services, 

and 

others . 
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Of the 601 contracts examined it was found that only 88 (or 

15 ~) contained one or more of these provisions. There was 

evidence, howev~r. that in the second half of the decade 

more emphasis was placed upon achieving technology transfer. 

3.2.2 The Case of China 

The determination of host countries to obtain technology 

transfers through exploration contracts varies considerably 

from country to country reflecting different national 

priorities. China is a main example of a country which made 

a major effort to achieve technology transfer through their 

petroleum agreements. The sections of the agreements dealing 

with this subject formed a key element in the whole 

contracts from the Chinese viewpoint. The relevant clauses 

in the contracts are more detailed than in most exploration 

agreements. An informal translation of the introductory part 

of the relevant clause in the Chinese model contract reads 

as followi;: 

"All the companies, including subsidiaries, which have 

• worked in the process of oil operations and development 

will transfer their appropriate advanced technology and 

their management expertise, including proprietary 

technology, e.g. patented technology, know-how and 

other technologies and all their knowledge, data, 

materials, etc., for China to master them. 

• 

The contractors will also traia Chinese personnel

workers, technicians, businessmen, managers and 

petroleum lawy~rs in oder to enhance their technical 

and management capability" . 

A - 3.2 - 2 
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Source G. Oldham. A. Warhurst. L.Y. Yi and Z. 
Xiaobin, Technology Transfer to the Chinese 
Offshore Oil Industry, University of Sussex, 
Science Policy Research Unit, SPRU Occasional 
Paper No. 27, November 1987. 

The clause then proceeds to specify the scope of training 

and technology as follows: 

"In accordance with the requirements for oil operation 

in the exploration, development and production the 

contractor must train personnel from ~he state oil 

company and must transfer technology and management 

expertise in the following specific areas (but not be 

limited to them): 

1. Geological survey, oil geology, geochemistry, 

geophysicai ~aterial, data collection, processing 

and interprP.tation (including special techniques 

in processing), measurements and estimdtion of oil 

and gas reserves . 

2. Geological, engineering, reservoir development, 

engineering modelling of oil field development, 

physical modelling, seislllic data collection, 

special processing and ~nterpretation, feasibility 

study of oil field development and the formulation 

of oil develcpment plans. 

3. Research on environmental influences in platform 

developmfmt, engineering feasibility, project 

planning, designing, manufacture, production and 

assembly, pipeline laying technology, the 
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transmission and settlement of high density oil 

and gas, underwater monitoring and repair 

operatio&s. 

4. Operation and maintenance of production platforms. 

5. 

Automation of production processes. Remote sens~ng 

and control and secondary and tertiary oil 

Directional drilling and optimized drilling, 

pressure measurement and blow out control. 

6. Economic assessment, finance planning, purchasing, 

marketing, manpower development and contract 

management. 

7. Law, safety, fire prevention, environmental 

protection, telecommunication, computer technology 

and supply base management and other areas which 

are related to contract implementation". 

Source 

The scope for 

large indeed. 

G. Oldham, A. Warhurst, L.Y. Yi and Z. 
Xiaobin, Technology Transfer by the Chinese 
Offshore Oil Industry, University of Sussex, 
Science Policy Research Unit, SPRU Occasional 
Paper No. 27, November 1987. 

technology transfer in China is thus very 

This example shows that petroleum companies 

can agree to transfer highly advanced as well as more basic 

technologies. The areas covered by the clauses certainly 

cover reservoir engineering, drilling and production, 

st1"1~ctural engineering, underwater inspection and 
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maintenance and repair. The incorporation of such 

comprehensive commitments to transfer technologies is at 

first sight rather surprising. It results from the high 

priority given to this subject by the host Government, and 

the high prospect ivi ty of the Chinese Continental Shelf 

perceived at the time of the signing of the agreements. Very 

high reserve figures were widely foreseen in the Chinese 

offshore territories . 

3.2.3 Evaluation of the Experiences in the Case of China 

Despite this unusually comprehensive commitment the 

experience to date has not been satisfactory from the 

viewpoint of either host country or the oil industry. A 

detailed study on this particular agreement has concluded 

that "the experience of the first few years has been 

disappointing for CNOOC (the Chinese National Offshore Oil 

Corporation), and frustrating for the foreign companies". 

It is instructive to consider why this state of affairs has 

emerged. The details of the study of the Chinese situation 

referred to above concluded that the difficulties were now 

due to the following factors: 

(a) There was ambiguity in the contract terms. This led to 

the different understandings and expectations by the 

two sides. 

(b) There was a lack of understanding by the Chinese 

National Offshore Oil Corporation of the unique 

character :ist :i cs of offshore petroleum technology and 

international practice . 
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(c) Constraining factors included differences in language, 

management styles, educational backgrounds, management 

and technology levels and changes in the interpretation 

of contract terms. 

(d) There was an absence of a clear strategy by the Chinese 

National Offshore Oi 1 Corporation to guide the role 

that the foreign companies should play in the 

development of China's technological and managerial 

capacity. 

(e) There was a lack of appreciation of the practical 

conflict between the demands for training and 

technology transfer, and the requirement for 

operational efficiency in exploring for and producing 

petroleum. 

(f) There was a lack of appreciation by the foreign 

companies of the extent and range of China's technology 

transfer requirements . 

Source G. Oldham, A. Warhurst, L.Y. Yi and Z. Xiaobin, 
Techno1 ogy Transfer to the Chinese Offshore Oi 1 
Industry, University of Sussex, Science Policy 
Research Unit, SPRU Occasional Paper No. 27, 
November 1987. 

3.2.4 Conclusions for Technology Transfe~ Provisions 

The findings of the abov~ study indicate how provisions in 

contracts need to specify precisely the responsibilities of 

the parties to the agreement. If succ~ss~ul techn::>logy 

transfer is to be achieved it is not sufficient to specify 

the obligations of the parties in general terms. It is 
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• 

necessary to indicate how the obligations will be fulfilled 

as well. The Chinese example also highlights the importance 

of clarity or meaning. Major differences of interpretation 

about the meaning of the term "transfe'l" of technology" have 

occured. Thus the Chinese apparently expected that the 

agreements would "lead to the transfer of advanced and 

proprietary technology in such a way that the Chinese 

companies would understana both the know-how and the know

why of these technologies". They believed that "technology 

transfer" involves transferring the whole process from 

"beginning to end". 

The oil companies did 

"technology transfer" 

not always interpret the 

in this way. Some thought 

term 

that 

"technology transfer was synonymous with training" while 

others thought that it incorporated "the transfer of an 

ability to perform a task". This could require "passing over 

a black box or instrumentation", but there were different 

views about whether this involved obligations to explain 

"how the box works" . 

The findings of this study of the Chinese contractual terms 

indicates clearly the importance of very clear definitions 

not only of terms but also of the responsibilities of the 

parties to the agreement. In the absence of such precision 

d]fferences of opinjon regc:irding responsibilities will 

emerge which can readily thwart the effective transfer C'f 

technologiP.s . 
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3.3 Indirect Technology Transfer 

3.3.1 Work Contracts 

In some countries state oil companies have not employed the 

services of the international oil companies directly but 

have employed other devices to transfer technology. One 

takes the form of ad hoc work contracts. Specialized 

independent contractors are hired on a fixed fee basis. 

Their services could include project management and 

training. One example was a four year contract between the 

Indian National Oil Comp3ny (ONGC) and Total for the 

development of Bombay High and associated fields. This 

provided for the transfer of technology and technical 

services. The development of the field required advanced 

techniques of reservoir management. 

Another example is a contract signed in 1981 between the 

Venezuelan state company PDVSA and Total. This was for long 

term scientific and technological cooperation. PDVSA was 

provided with help on various subjects including PLG 

proj~cts, seismic work, and devP.lopment of certain fields 

including secondary recovery. 

It is not obvious that such work contracts effectively lead 

to the transfer of technology. Essentially they provide for 

the hiring of technical services. This need not lead to thQ 

transfer of the capabi 1 i ty to conduct the activities in 

question by host country organizations. This would require 

other, complementary arrangement particularly the provision 

of training by the supplying organization. The work 

contracts may very well not include this facility. Thus this 

type of contract is not well designed to foster the transtP.r 

of technologies . 
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There appear to be two types of commercial technology 

transfer agreements. The first sets up subsidaries of the 

petroleum companies and the multinational supply companies 

for the supply of technical services. The second provides 

for technical cooperation agreements by national oil 

companies and foreign technology suppliers. The subsidiaries 

of the oil and oil related companies acquire the technology 

from their parent companies. They import operations and 

train indigenous people. In a sense their actions represent 

the fulfillment of the technology clauses in petroleum 

agreements. The success of the transfer agreements then 

depends upon the success of the-training programs. 

3.3.2 Technical Cooperation Agreements 

In host countries where some expertise in the oil related 

sector exists it appears that technical cooperation 

agreements for the licensing of specific patents are in 

force. There are examples in Iraq, Venezuela, Mexico and 

India . There are cases of joint ventures between na ti ona 1 

oi 1 companies and technical service suppliers. These have 

often been in areas where the difference between foreign and 

domestic technologies was large. A good example is in 

Algeria where the national oil company Sonatrack has 

concluded several joint venture agreements with oil service 

companies. They have provid~d for the supply of services 

relating to drilling, geological surveys, well-logging and 

engineering studies. These agreements have played a major 

role in obtaining technology transfers to that country. They 

appear to have been reasonably effective because the foreign 

companies wer~ obligated to undertake training of local 

staff . 
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From the imperfect information available it appears that 

these technology agreements have had some success. This is 

probably because they were well-targeted on the objective in 

mind, and clearly specified in that both parties were well 

aware of their obligations. It is clear that host countries 

have generally been those with a very significant petroleum 

sector. They have a greater bargaining power with foreign 

companies. They are also likely to have a better capacity to 

absorb the technologies concerned than countries where the 

petroleum sector is very small. 

3.3.3 Official Cooperation of Countries 

Petrcleum technologies may also be transferred via official 

technical cooperation agreements. There are many examples. 

Iraq made several agreements with the USSR. There are many 

examples of agreements between the national oil companies 

from developing countries with highly developed petroleum 

sectors and host countries where the local industry was in a 

less developed phase. Examples include the ONGC of India and 

Iran, Iraq and Tanzania, Petrobas of Brazil and Colombia, 

Sonatrack of Algeria, Egypt and Libya, and Tanzania. The 

agreements were generally for exploration work. 

There are also several examples of regional cooperation 

between groups of countries. Such agreements are normally 

quite loose and generally provide for collaboration and 

mutual assistance 't:hrough joint endeavours. At the 

international level technical cooperation and assistance is 

provided in the tie1~ of petroleum by the UNDP, UNDTC, and 

the Third World Bank . 
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It is difficult to generalize regarding the effactiveness of 

official programs. Their objectives are rather varied and 

sometimes not very precisely specified. The effective 

transfer of technology does depend upon the arrangements 

clearly specifying exactly what is to be done by both 

parties and it: is not always clear that this is the case 

with these agreements. 

3.3.4 Special Aspects 

It is clear that effective transfer of technologies in 

fields of reservoir engineering, drilling and prqduction, 

structural engineering, underwater inspection, maintenance 

and repair and research and development: require t:hat they be 

clearly incorporated in agreements which also specify 

precisely how the transfer is to be achieved. Vague general 

statements which are frequently incorporated in exploration 

agreements and in official agreements are unlikely to 

produce the desired results. Specific commercial contracts 

are t:hus likely to achieve the desired result. Aid 

agreements which are absolutely specific can also achieve 

the desired result. Petroleum exploration agreements need to 

be specified at greater length and with more precision than 

they have been to date if they are to be more ful 1 y 

effective. 

Reservoir engineering, drilling and production, structural 

engineering, underwater inspection and research and 

development all incorporate advanced technologies. It is 

only to host countries where the oil industry is destined to 

become large and long-lived t~at it will be practicable and 

economic to transfer these technologies . 
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'· Training 

'·1 General 

Training of personnel is one of the most efficient ways to 

acquire know-how and to achieve tranfer of technology. A 

part of developing countries - especially such with 

offshore activities in their econo!'lic zone 

established meanwhile their own training facilities . 

have 

In case where training is needed the easiest way to 

implement suitable programs is in connection with the 

activities of foreign oil companies, engineering companies 

or service firms. 

The forms of traj ning wi 11 be different fol lowing the 

requirements to the respective types of work. In any case 

the training should be done as well by theoretical lessons 

as by tra: ining on the job. There exist a lot of training 

programs in the world which differ from company to company 

and from country to country. The following presentations 

should be seen as examples. 

These examples include the following typical offshore 

related work: 

Exploration and Production Drilling 

Production on the platform 

Construction work for offshore stl'"uctures 

Diving 

Engineering 

Project Ma~agement . 
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4. 2 ~xploration and Prod·1ctjon Drilling 

A drilling crew for exploration and production drilling 

consists essentially of the following people: 

drilling supervisor/toolpusher who has the overall 

responsibility of the rig 

driller or foreman 

derrick man 

drilling helpers also known as floormen or roughnecks 

motor man, mechanics and electricians for maintenance, 

inspection and repair 

in an offshor~ crew additionally a crane operator with 

some helpers, called roustabouts 

o~ offshore rigs radio operator 

on offshore rigs marine staff. 

As demonstrated above drilling personnel has to be 

distinguished in 

personnel with special education for drilling as the 

drilling supervisor and the foreman 

personnel which are not specialized to drilling. 

The training has to concentrate on the specialized 

personnel. 

The trainP.es should have the following prP.-qualifications: 

Supervisors: 

school leaving certificate of primary school or 

equivalent 

at least five years of practical experience 
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Foremen: 

school leaving certificate of primary school or 

equivalent 

at least two years experience in operation of a 

drilling rig. 

In both cases the knowledge of English language is 

necessary . 

Initial items to be included in the theoretical training are 

sumaarized in Appendix A-•-1. 

An example for theoretical courses, based on the schedule 

and experience of Deutsche Bohrmeister Schule, Celle, 

Republic of Germany are summarized in Appendix A-4-2. 

Lessons should be held in the developing country. A part of 

the lessons should be given by specialists and teachers from 

the developing country as 

English 

Basic Sciences 

Public Regulations 

First Aid 

Practical Training on the mobile drilling rig for foremen as 

well as for supervisors should be done by involvement in the 

drilling crew for at least 6 months. This may be done by 

doubling the functions of drilling supervisor and drilling 

foreman. Foremen/Supervisor!; with theoretical education and 

no practical experience may be attached to their experienced 

colleagues. After 6 months the trainees should take over the 

responsibility of the second shift on the drilling rig while 

the other shift will be under the responsibility of an 

experienced p~rson . 

A - 4.?. - 2 



• 

• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

•.3 P~oduction on the platform 

Production on the platforas involves installation, 

operation, maintenance, repair and replacement of 

production equipmetlts. Fuither activities include well 

remedial work, well testing and routine servicing of wells. 

The following main personnel is requested: 

production supervisor 

production foreman 

maintenance personnel as mechanics and eletricians 

on offshore installations the crane operator with some 

roustabouts. 

Furthermore from time to time specialists for workover of 

the production wells are needed. 

As in drilling, also in production training shall 

concen~rate on such personnel which need special kn~wledge 

as the production supervisor and the production foreman. 

Essential items to be dealt with in the theoretical course 

are summarized in Appendix A-4-3. 

Pre-qualifications for the personnel to be trained: 

supervisors: 

school leaving certificate of primary school or an 

equivalent 

at least five years of practical experience 

foremen: 

school leaving certificate of primary school or an 

equivalent 
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at least two years experience in operation of 

oilfield equipment or processing plant. 

As in drilling courses training for production will include 

theoretical and practical training. 

Theoretical courses could be based on the schedule and 

experience of Deutsche Bohrmeister Schule, Celle, Republlc 

of Germany. (Appendix A-4-4) . 

As in drilling lessons in the beginning a part of the 

courses should be given hy teachers from the developing 

country as 

English 

Basic sciences 

Pl."blic Regulations 

First Aid. 

Practical Training on the platform for foremen as well as 

for supervisors should be done by involvement in the 

production/processing crew for at least 6 months by 

doubling the functions of platform supervisor and production 

foreman. Foremen/Supervisors with theoretical education but 

no practical experience may be attached to their experienced 

colleague. After 6 months, these trainees ~hould take over 

the responsibility of the second shift on the platform 

while the other shJft will be under the responsibiJity of an 

experienced person. 

Workover of the producing wells has to be done f~om time to 

time by a special workover rig crew. The special know-how 

is with the workover foreman, while the other personnel has 

to meet qualifications of drilling rig people. Workover 
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requires a long time of experience and practice. Training 

for workover should be performed aainly in a practical way. 

Additionally theoretical courses may be foreseen which treat 

items given in Appendix A-,-5 . 
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4.4 Construction 

Construction work in yards for offshore structures and 

aodules requires the following disciplines and skills: 

D!SCIPLIR 

Structural 

Piping/Mechanical 

Electrical/Instrumentation 

Misc. Outfitting 

Services 

TRADE SICILLS 

- Burners 

Grinders 

- Platers/Fabricators 

Welders 

- Pipe Fitters 

Pipe Welders 

- Mec·-..anical Fitters 

- Electrical/Instr. Technician 

- Outfitting Trades 

- Riggers/Scaffolding 

- Crane Operators 

Plant Operators 

- Mechanics 

In the developed countries, e.g. the United Kingdom, it has 

been the practice over the last 100 years that the training 

of craft skills took the form of an ap{>renticeship. The 

period of training being up to five years during this time 

all relevant skills and practices associated with the 

particular craft were mastered, e.g. a shipyard plater would 

be able to do 1.1'e following: 
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- read a drawing, 

- mark-off from drawings and templates, 

- develop shapes, 

- flame cut and prep, 

- form shapes, and 

- align and tack weld. 

With the advent of the offshore construction industry it was 

necessary to establish construct: ion yards on Green Field 

Sites located in remote areas of Scotland. Although these 

locations had an infrastructure that: could support the new 

yards the local working population did not possess the 

required skills. To overcome this problem some y&rds set-up 

their own training schools with full-time instructors. 

Initially the type and content: of training programs were 

completely different from the traditional apprer+iceship 

methods in so much as they concentrated on individual 

elements within a traditional craft/trade and reduced the 

training period to approximately three months. 

The traditional plater's scope of work and training would 

now be broken down into trade elements as follows: 

Draushtsmcn 

I 
Prepare Templates 

Develop Shapes 

layout 

PLATER 

I 

~ 

I 
Grinders 

I 
Cut &c Prep Grindout 
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By adopting this method of training the trainee can be 

trained very quickly to carry out specific tasks within the 

overall job function. 

For typical examples of Training Programs see 

Appendix A-4-6 . 
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4.5 Diving 

For the diving standards for offshore divers the EDTC

European Diving Technology Committee has established 

recommendations. These standards concern the following types 

of divers and their assistance personnel: 

Offshore service orientated divers (air divers) 

This type of diver should be trained in all aspects of 

air diving up to 50 m waterdepth. He should be trained 

in the safe use of a range of hand tools and hand held 

power tools and equipment. He also should be given 

experience in compression chamber operations and 

surface decompression routines as well as wet bell 

techniques. 

Mixed gas diver 

This most highly operational diver must have 

considerably experience as an offshore service 

orientated diver. His training should include diving 

to a minimum depth of 100 m in aper- water with bel 1 

lockouts and saturation diving techniques. 

Life support technician 

The life support technician must not necessarily be a 

diver. He will be working especially on gas mixing, gas 

analysis, life support equipment, routine maintenance, 

recognition and monitoring of illnesses and sicknesses 

which may affect the diver . 
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Education of life supporting mission may begin with a 

theoretical training course. After working for a 

minimum of 200 days as an assistant life supporting 

technician he may be promoted to life supporting 

technician. 

Life support supervisor 

The life support supervisor is a very experienced life 

support technician who has worked 200 days as life 

support technician and has a minimum experience of 

four years in the diving industry. 

Diving supervisor 

The diving supervisor is a key person in any diving 

operation. He should be able to control the whole 

operation, ranging from simple underwater intervention 

tasks in very shallow water to highly sophisticated 

diving operations in very deep water . 
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,_6 Engineering 

The offshore business requires essentially the following 

disciplines and engineering skills: 

DISCIPLINE 

Structural 

Piping 

Electrical/Instrumentation 

H.V.A.C. 

. Accoaodation Outfitting 

Surface Protection 

Quality Assurance Control 

Misc. Services 

Production Engjneering 

Information Technology 
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ERGillEERIRG SKILLS 

- Design Engineers 

- Field Engineers 

- Draughtsaen 

- Materials Engineers 

- Dim. Control Engineers 

- Welding Engineers 

- Weight Control Engineers 

- QA/QC Inspectors 

- Heavy Lift Engineer 

- Load Out Engineer 

- Temporary Works Engineer 

- Material Control 

- Production Engineers 

- Schedule Planning 

- Methods Engineers 

- Systems Analysers 

- Programmers 

- Hardware Engjneers 

- Data Processing 
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The engineers to be trained froa the developing country 

shall have in any case as prequalification a d~gree in 

petroleum engineering, mechanical, electrical or civil 

engineering from a technical university or a comparable 

institution. They also should have at least three ygars 

practical experience in their profession. Good knowledge in 

English language is indispensable. 

Furthermore they should have in course of their studies some 

offshore-related lessons as 

Wave-mechanics 

Wave forecasting 

Dynamic response of fixed and floating platforms 

Fatigue analysis 

Economic evaluation of offshore projects 

Risk: analysis 

The training on the job should be done in cooperation with 

experienced colleagues from a foreign country by involvement 

in a contracted project. This practical work: should be 

accompanied by special lectures which should be given by 

university or company experts on problems which are 

important e.g. 

- calculation methods for structures or decks 

- production/process equipment selection and design 

- welding procedures and techniques 
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4.7 Project Management 

Project management is a special type of multidiscipline 

engineering which contains e.g. planning, estimating, 

project control, progress central, post control etc. 

A very special exaaple for a training program in project 

management is shown in Appendix A-4-7. It demonstrates, 

however, the variety of subjects and the great details which 

need to be covered by such a program. 

Personne 1 for project manageaent sh..,ulr. be recruited from 

engineers trained as described ir •.3 who have yet some 

experience on the job. They should be included in the 

Project Management Organization and at first specialized in 

a specific project management activity as planning etc. 

Training should be supplemented by employing outside 

consultants to give inhouse training seminars e.g. in 

computerized planning systems, cost engineering, contract 

management, project control and other project management 

functions . 
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5. Design of a Marine Technology Information and Docuaentation 

Sys tea 

5.1 The German Example 

Twenty yea~s ago, the field of information technology and 

electronic docwnentation was at a very early stage both in 

the Federal Republic of Germany ~nd in other European 

countries, and technical possibilities such as on-line 

access to information services via low price terminals using 

dial-up links to international da·ta networks appeared to lie 

in the distant future. At the same time-, a rapid in.=rease of 

industrial activity both in Germany and elsewhere in Europe 

in the field of marine technology was expected as a result 

of recent developments in connection with manganese nodules, 

mineral muds and offshore hydrocarbons. For t .• is reason, a 

marine technology information system {MARINELINE) was 

initiated in Germany to decade or so ago with considerable 

help from several large indust !'ial companies and with the 

support of research au th or it i es. The purpose of the 

information system was: 

to faci 1 i tate the exchange of information and 

documentation in all areas of marine research and 

marine technology; 

to offer a computer-based informat!on system; 

to cooperate both nationally and internationally with 

other information and documentation suppliers in 

related technical fields . 
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However, since this information system was first initiated, 

the development of both inforllation technology and aarine 

technology contradicted all expections: on the one hand, the 

field of inforllation technology and electronic 

documentation developed extremely rapidly - during the 

seventies largely in the political sec~or but later in 

technical and commercial sectors - whereas the expansion of 

marine technology lay behind the predictions with the 

exception on the offshore field for oil and gas . 

Accordingly, the Geraan industry and scier.tific institutes 

working in the field of marine research lost int~rest in a 

computer-based information system. Inforaation was obtained 

using traditional methods. In the meantime, various other 

highly effective information and data banks have become 

available in other countries to satisfy the inform~tion 

requirements of institutes active in the field of marine 

research. At the salle time, interest in a national German 

system has receded. 

In thi~ situation, and following discussions with the 

official sponsors, the subject areas covered by the national 

system have been re-defined as follows: 

Offshore technology {Platforms and Pipelines}, 

Recovery of marine r.aw materials, 

Marine research and development, 

Diving technology, and 

Selected themes concerning sea water 

desa~ination. 

Since 1975, the national information system has been 

operated by the B~ndesanstalt fur Geowissenschaften und 

A-5.1-?. 
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Rohstoffe (BGR) (Federal Institute for Geosciences and 

Natural Resources), in Hannover and hosted at INKA in 

Karlsruhe; the system was transferred to FIZ Technik, 

Frankfurt in 1988. 

Since operation of the system by the BGR, it was hoped to 

enlist international cooperation to integrate information in 

the field of marine technology into a common databank 

system. The most iaporatant partners appear to be the 

operators of the databanks "ASFA" and "Ocenanic Abstracts". 

Two additional operators should he included to fill in other 

subject areas: GEOREF and NOROIL . 
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5.2 Databank Systems 

5.2.1 General Aspects 

Most of these databanks have been available for a number of 

years as on-1 ine data banks on internationc-.1 ly accessible 

host computers. 

The areas of information which are re~evant to marine 

technology and should be covered by the national system are: 

technical methods of marine mining for recovering 

metals contained in manganes nodules, mineral muds and 

mineral deposits in coastal waters; 

components and systems for the production of oil and 

natural gas, in particular equipment designed for use 

in deep waters and under extreme environmental 

conditions, for example at locations north of the 62nd 

latitude; 

equipment to produce oil and gas reservoirs in 

marginal fie~ds, i.e. fields which can only be produced 

econ om j ca 11 y using special techniques (advanced 

recovery etc.); 

floating and manufacturing plants, including automatic 

sub-sea completion an~ production facilities; 

new methods of shipbuilding aimed at highly reUab.le 

and high-value freight and other ships for srecialized 

tasks . 
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The following lists t:he mosts important subject: areas in 

the five above-mentioned databanks: 

5.2.2 The Databank ASFA 

Aquatic Sciences and Fisheries Abst:racts. 

Producer: FAO/IOC/UN. 

File Size: = 76,000 records 

Time span: 1978 to present: day 

Subject coverage: 

* 
~ 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 

Aquacult:ure 
Aquat:ic Biology 
Biological Ocenaography 
Chemical Ocenaography 
Coast:al Zone Management: 
Commerce, Trade and Economics 
Ecology and Ecosyst:ems 
Environment:al St:udies 
Fisheries (Harvest:ing, Processing and Market:ing) 
Fish Product:s 
Geological Ocenaography 
Law of t:he Sea 
Limnology 
Man in t:he Sea - Diving 
Marine Biology 
Marine Policy 
Marine Pollut:ion 
Marine Technology 
Marine Met:eorology and Climatology 
Ocean Engineering 
Ocean Resources (Pot:able Wat:er, Chemicals, Minerals, 
Oil, Gas, Energy) 
Offshore St:ruct:ures 
Physical Oceanography 
Underwater Acoustics and Optics 
Vessels, Unterwater Vehicles and Buoys 
Water Pollution 

ASFA cit~tions cont:ain bibliographic information, an 

abstract:, descript:ors and identifiers . 
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5.2.3 The Databank Oceanic Abstracts 

Producer: Cambridge Scientific 

Abstracts, US. 

Fil~ Size: 182,000 records 

Time span: 1964 t:o present day 

Subject: coverage: 

• 
• 
* • 
* 
* • 

Marine Biology and Biological Oceanography 
Physical and Chemical Ocenaography and 
Meteorology 
Geology, Geophysics and Geochemistry 
Marine Pollution 
Living and Non-living t1arine Resources 
Ships and Shipping 
Engineering and Materials 

Oceanic ~bstracts citations contain bibliographic 

information, an abstract, descriptors and identifiers. 

5.2.4 The Information System MARINELINE 

Producer: Fed~ral Institute of Geosciences and Natural 

Resources 

Federal Republic of Germany. 

File Size: 20,000 records 

Time span: 1972 to present day 

Subject coverage: 

* Desalination 

* 
* 
* 
* 
"' • 
• 
* 
* 

Earth Sciences 
!xploitation Technology 
M~asurjng practices 
Navigation 
Platform construction 
Material3 technology 
Environmehtal Protection 
Diving T~chnology 
offshore Engineering 
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* Hydrology 
* Marine Geology 
* Mathematical Geology 
* Mineralogy 
* Mining Geology 
* Palaeontology 
* Petrology 

* Seismology 
* Stratigraphy 
* Structural Geology 
* Surficial Geology 

5.2.5 Information Sy:stem GEO REF 

GEOREF citations contain bibliographic information and 

descriptors; abstracts are available in some cases. 

5.2.6 Information System INFOIL 

Producer: Cooperation between the Department of Energy, U.K. 

and the Norwegian Petroleum Directorate, Norway 

File Size: = 2,500 records 

Time Span: 1978 to present day 

Subject coverage: 

* 
* 

* 
* 
* 

* 

* 
* 
* 
* 
* 
* 
* 

Administration, Organization, Education 
Petroleum generally, Social impact:, Politics, 
Conventional Industry 
Economy, Petroleum Economy 
Jurisdiction, Law, Regulations 
Petroleum Energy and other Energy Sources, Natur~l 
Resources 
Environmental Protection, Safety and 
Control/Inspection 
Theoretical Matter, Research, Mathematics 
Regional Geology 
Sedimentology 
Palaeontology 
Petroleum Geology and General Geology 
Geophysics, Marine Seismology 
Geotechnics 
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* 

* 

* 

* 

* 
* 
* 
* 

Petroleum Recovery Technology, Drilling, Reservoir 
Techniques, Logging 
Exploit~~ion, Production and Transportation of Oil and 
Gas 
Environ~ental Load, Marine Technology, Underwater 
Technology, Ships, Vessels, Diving 
Petroleum Plants and Facilities, Offshore/Onshore 
Plants 
Goods, Supply Services and Operations 
Petrochemical Industry, Refineries 
Auxiliary Technical Disciplines 
Work Enviro:unent 

INFOIL citations contain bibliographic information and 

descriptors; abstracts are available in some cases. 

A few other subject areas loosely related to marine 

technology, can be found in the databanks COMPENDEX, NTIS 

and DOMA etc . 

A - 5.2 - 5 



• 

-. 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

5.3 Type of Information and co .. unication 

5.3.1 General Aspects 

All of the five databanks described in detail above are in 

the English language. The types of information sources are 

also identical for all five databanks. The main types are 

newspaper articles, books, government reports, technical 

reports, patents, theses, university papers, conference 

reports, reports of meetings, annual reports and, in part, 

reports from private companies. 

Just as twenty years ago, it is still true today that if it 

is hoped to develop a new common information and 

documentation system in the field of marine technology, it 

is first necessary to get the cooperation of the above five 

main databank operators. Successful cooperation appears 

possible if the aimes of the new system are clearly defined 

from the start. The only realistic aim of a new marine 

technology databank appears to be the production of printed 

services or technical bibliographics which can then be made 

available to particular user groups in developing 

countries. Additionally, expert reports, which discuss or 

solve specific problems, could be prepared by specialists 

for specific technical themes. A cooperation with the sole 

aim of installing a new on-line databank would most likely 

be rejected for reasons of commerical competition. 

A new on-line databank consisting of parts of the existina 

on-line databanks also appears to be unrealizable . 
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Cooperation can only be achieved if the already functioning 

systeas reaain unchanged. Changes to existing thesauri!, 

worksheets or indexing guidelines cannot be accepted. 

5.3.2 How to integrate with INTIB 

A working group should be formed to convert the data from 

the cooperation partners into the already defined INTIB data 

format. This would take place using a computer program and 

involve no changes in the information content. The 

cooperation partners would send their data on magnetic tape 

together with detailed data format descriptions on the 

conversion point. The copyright to the converted data 

remains the property of the original operator. An agreement 

is reached that data is solely used to produce prL1ted 

services or 1 i tera tu re reports, and wi 11 not be made 

available on-line to third parties. 

This proposal does not imply a significant investment of 

money or time by the individual cooperation partners and is 

thus acceptable . 

The working group should consist of specialists from the 

field of computing and may also include geologists, and 

experts in the fields of oil, natural gas and marine 

technology. 

If such a cooperation cannot be achieved, the final 

possibility is that of downloading. Since the five databases 

are on-1 ine systems which can be entered by anyone via 

databank gateway operators and international data networks, 

an expert group can manually :>ffload publications on 

particular themes. Using personal computers or larger 
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coaputers, the on-line data from various hosts can be re

coabined into a new co .. on aachine-readable systea. Listings 

on special theaes, bibliography lists or the preparation of 

reports are then possible offline at a later date. This type 

of servie (electronic literature researching) is already 

offered by inforaation brokers and other groups; as an 

exaaple inforaation broking in the field of aa~ine 

technology is available froa the BGR . 
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5.3.3 Addresses of the aost iaportant databank operators: 

ASFA Data and Statistics Service 

Oceanic 

Abstracts 

MARINELINE 

GEO REF 

Food and Agricultural Organization {FAO}, 

United Nations 

Via delle Terae di Caracella 

00100 Roae 

Italy 

Database Services 

Cambridge Scientific Abstracts 

5161 River Road 

Bethesda, MD 20816 

USA 

Federal Institue for Geosciences and Natural 

Resources (BGR) 

POB 51 01 53 

Stilleweg 2 

3000 Hanr..:;ver 51 

Federal Republic of Germany 

Geo ref 

American Geological Institute 

4220 King Street 

Alexandria 

VA 22302 

USA 
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NOROIL Departaent of Engergy 

Petroleua Engineering Division 

Thaaes House 

South Mil lbank 

London SWlP 'QJ 

Great Britain 

or 

Norwegian Petroleua Directorate 

Lagardsveien 80 

POB 600 

'001 Stavanger 

Norway 
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PART B 

ELABORATION AND MATERIALS 

CHAPTERS 

B-1 The Relative Importance of Offshore Hydrocarbons 
and their Distribution in the World 

B-2 

B-3 

B-4 

B-5 

B-6 

8-7 

Capital Investments/Expenditures for Energy 
Development 

Legislation and Financing 

Offshore Infrastructure, Procurement and Project 
Management 

Contractual Options for Project Phases 

Technological Trends 

Specific Requirements of Offshore Gas Utilization 
including Pipeline Transport, Liquefaction, 
Manufacturing of Fertilizers and other Chemical 
Products 

B-8 Offshore Projects in Developing Countries 
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CHAPTER B-1 

THE RELATIVE IMPORTANCE OF OFFSHORE HYDROCARBONS 

AND THEIR DISTRIBUTION IN THE WORLD 

SECTIONS 

B-1.1 Distribution of World Offshore Oil & Gas 

B-1.2 Oil and Gas Reserves 

B-1.3 Oil and Gas Production 

B-1.4 Offshore Drilling / Drilling Rig Activity 

B-1.5 Future Trends for Reserves and Production 
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1. The Relative Irtportance of Offshore Hydrocarbons and their 

Distribution in the World 

1.1 Distribution of World Offshore Oil & Gas 

Crude oil or natural gas will always be found in sedimentary 

source rocks which originally contained a significant: 

abundance of plant or aniaal reaains or organic •aterial. 

The process of foraing oil and gas, as most of us are aware, 

was complex. It is not: reproducible in laboratories and took 

place since Ca•brian t:iae millions of years ago. Oil and gas 

accumulated in various regions around the world during 

different geologic eras ~nd their formation was a result: of 

environmental conditions. 

In order to recover oil and gas on an economic basis they 

must: be concentrated in porous sands, limestones or 

fractured rocks - all in reservoirs. ThiF movement and 

entrapment: of oil and gas in reservoirs enables us to 

discover, evaluate, drill and produce both on Jand and 

offshore areas. Importantly, there appears t:o be significant: 

concentrations of oil and gas in many cases, in offshore 

areas where drilling and production can take place on an 

economic basis. A good example is U.S. Gulf of Mexico where 

there is a significant: concentration of natural gas in 

relat:iveley shallow waters and an environment: which is 

relatively calm. 

By definition a hydrocarbon reservoir is an underground 

formation which must: be porous, permeable and contain 

individual or separate accumulations of producible oil 

and/or gas. These reservoirs are most often classified as 

o i l or gas reservoirs by some regu 1 at: ory agency ( l i ke the 

United Kingdom's Department of Energy or Norw~y's Ministry 

B-1.1 -,1 
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of Petroleum and Energy). The reservoirs are almost always 

confined by iaperaeable rock or water barriers and aost 

often characterized by a single natural pressure system. 

An oil or gas field aay consist of one single reservoir or 

several reservoirs which are all grouped or related due to a 

coamon geological structural feature or staratigraphic 

conditions. There may be two or more reservoirs in the same 

field which aay be separated by the intervention of 

impermeable strata (vertically) or they could be separate 

reservoirs on the basis of lateral separation due to 

geologic barriers. 

New fields are defined as new areas of oil and gas 

concentration where production is controlled overall by 

separate conditions - geological features or stratigraphic 

conditions. Field extensions are usually new descoveries 

which extend a presently known field. 

The principal hydrocarbons for which we search in the energy 

business are crude oil and natural gas. Crude oil exists in 

liquid phase in underground reservoirs and will remain 

liquid at atmospheric pressure. The basic volumetric 

measurement for crude oil is a barrel (or 42 standard U.S. 

gallons) respectively a cubic meter. 

Natural gas is a mixture of hydrocarbon compounds which 

exist in the gaseous phase or in solution with oil in 

underground reservoirs. There are three classifications of 

natural gas: 

• Associated Gas - Natural gas which is 1n contact with 

crude oil in the reservoir, sometimes known as gas-cap 

gas. 

• Dissolved Gas - In solution with crude oil in the 

reservoir at reservoir conditions . 
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* Hon-Associated Gas - Free natural gas which is not in 

contact with crude oil in a reservoir. 

Reserves of hydrocarbons and the definition is important in 

the exploration, drilling and production process. A proper, 

scientific evaluation of reserves is important to the 

overall economics of field and reservoir development and the 

determination of operating companies to go forward in their 

search for hydrocarbons or further investment in a certain 

area. 

Total reserves or reserves in place is the total quantity of 

hydrocarbons in a certain reservoir. Only a fraction of this 

can be recovered technically and/or economically. 

Proven or recoverable reserves are the estimated quantities 

which engineering data and geological information indicate 

can be recoverable in future years with reasonable certainty 

from known reservoirs and under economic and operating 

conditions as we know them today. Crude oil and gas 

reservoi!'s are evaluated according to drilling or actual 

production tests and are delineated by seismic data, 

wireline logging data and drilling infor.iation as to the 

extent of such reservoirs. 

Crude oil which can be produced through enhanced recovery on 

an economic basis, utilizing techniques such as watertlood 

or steamflood will be included in this "proved" 

classification upon comp let ion of successful pi lot pi:'oject 

testing, operations of certain programs or evaluative proof 

by engineering or scientific means. Reported reserves for 

crude oil do not include natural gas liquids or any other 
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oil whose production may be questioned or doubtful due to 

uncertainty of reservoir characteristics, geology or 

overall economics. 

Natural gas reserve figures include the recoverable natural 

gas, non-associated gas and associated-dissolved gas. Not 

included in natural gas reserves are the gas-equivalents of 

natural gas liquids which are expected to be recovered from 

reservoir natural gas, any natural gas which is being held 

in underground storage or nonhydrocarbon gases such as co2 · 

8 - 1.1 - 4 
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1.2 Oil and Gas Reserves 

1.~.1 Worldwide Reserves 

Information available from various international sources 

describing the extent of oil and gas reserves ranges widely 

in quality. For example, there is significant data available 

for the U.S. Gulf of Mexico, the U.K. and Norwegian North 

Sea areas. Conversely, one has difficulty in obtaining good 

data for Mexican offshore reserves or certain Southeast 

Asian countries. As a result the data for world offshore 

operation will vary widely in accuracy. 

In a 19e5 paper for an international energy seminar, the oil 

company CONOCO estimated the proven world reserves for oil 

to 690 billion barrels which would last for 35 years at the 

present rate of consumption: 

WORLD OIL 
Billion Barrels 

I 
,,- -- Total 2, 140 ~ __. 

920 Undiscovered Reserves 
(47Years) 

......_ 
~ 

690 Proved Reserves 
(35 Years) 

........ -
530 Cons,Jmed 

...._ 

l 

Source: CONOCO 

As far as gas is concerned, CONOCO believes in 625 billion 

barrel of oil equivalent, corresponding to 47 years at 

today's consumption rate . 
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WORLD GAS 

Billion Barrels Oil Equivalent 

Total 1,500 

650 
(65 Years) 

Undiscovered Reserves 

625 
(63 Years) 

225 

Source: l:ONOCO 

Proved Reserves 

Consumed 

CONOCO is expecting another 1570 billion barrel of oil 

equivalent as "undiscovered reserves" assuming that the 

present relationship between price and development cost will 

be roughly maintained. All numbers for undiscovered reserves 

are, of course, highly speculative and should only be re

garded as orders of magnitude for long term oil and gas 

activities. 

TOTAL UNDISCOVERED RESERVES 

Billion B•rr•I• Oil Equlnl•nt 

Oll&GH Oll&GH 
Rank <:ountrir Tot•I R•nk Country Total 

1 U.S.S.R. 311 9 lndonHI• 48 

2 S. Ar•bl• 182 10 Canad• 46 

3 U.S.A. 146 11 Venezuel• 35 

4 Iran 115 12 Algeria 30 

5 Norw air 90 13 U.K. 28 

6 Mexico 52 14 Llbr• 28 

7 Chin• 52 15 Abu Dhabi 25 
8 Iraq 55 Sub-tot•I 1,265 

Other• 305 

Total 1,570 

Source: CONOCO 
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The information provided in a special report by Warlick & 

Ass. in 1987 is current and provides the best estimates of 

leading energy agencies, statistical databases, energy 

industry publisher, Gulf Publishing Co. and Warlick & 

Associates, Inc. In some instances one will review certain 

estimates which heretofore have been unavailable to the 

public . 

WORLD RESERVES OIL & GAS 

ON-/OFFSHORE per Jan. 1. 1987 (l) 

Cruide Oil Natural Gas 

Region Voluae Percent Voluae Percent 
(Million BBL) of Total (Billion CF) of Total 

North America 31,695 4,4~ 289,686 3,4~ 

Latin America 119,470 16,7 223,751 6,5 

Western Europe 18,923 2,6 205,103 5,9 

Eastern Bloc 62,738 8,7 1.270,317 37,3 

Middle East 387,076 54,2 992,239 29,1 

Africa 56,982 7,9 206,767 6,0 

Far East/Oceania 39,604 5,5 236,157 6,8 

World Total 716,489 100,0• 3.424,020 100,0• 

(1) Excludes natural gas liquids 

Source: Gulf Publishing Company, U.S. Department of Energy, 
Warlick & Associates, Inc. 

A special note: World oil and gas reserve estimates are in a 
state of change. The Oil & Gas Journal recently announced 
new reserve figures for world regions which are decidedly 
higher than those provided in this report. In summer 1988, 
World Oil will publish new reserve figures for the world 
which will reportedly be higher also . 
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1.2.2 Offshore Oil and Gas Reserves 

Information sources for offshore oil and gas reserves differ 

in their definition and ulitiaate evaluation of crude oil 

and gas reserve items. In summary though, the estimates 

shown in the following tables are relatively current and 

accurate according to selected sources contacted. The 

reserve estimates are current effective January 1, 1987 and 

as one wi 11 see, Lat in America and the Middle East hold 

almost three-forth of the world's offshore oil reserves. In 

Latin America the principal offshore crude reserves are in 

Mexico and Venezuela. Arabian Gulf production from various 

countries account for a sizable share of crude oil. Western 

Europe has a remarkable 84% of its oil reserves in offshore 

waters. 

OFFSHORE RESERVES CRUDE OIL 

Offshore Oil 
(1) Share of 

Voluae Percent Region Total 
Region (Million BBL) of Total Oil Reserves <•> 

North America 3,600 2,0 11,3 

Latin America 60,930 33,8 51,0 

Western Europe 15,896 8,8 84,0 

Eastern Bloc 627 0,3 1, 0 

Middle East 73,544 40,7 19,0 

Africa 15,955 8,8 28,0 

Far East/Oceania 10,297 5,7 26,0 

World Total 180,8,9 100,0 25,2 

( 1 ) Offshore 
region's 
Example: 
84. 0% of 
offshore 

oil reserves in each region as a percent of that 
total oil reserves (land and offshore). 
Western Europe's offshore oil reserves comprise 
that region's total oil reserves on land and 

Source: Gulf Publishing Company, Offshore Magazine, 
Warlick & Associates, Inc . 
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For an evaluation of natural gas reserves the picture 

changes somewhat by region since there are major producing 

natural gas reservoirs pre~ent in some regions and perhaps 

minimal natural gas in others. As the fol lowing table 

indicates, Western Europe and the Far East/Oceania regions 

account for half the world's natural gas reserves in 

offshore locations. There are significant gas fields in the 

southern U.K. and in Norwegian waters while Indonesia and 

Malaysia are sizable gas producers in the Far East/Oceania 

region. 

OFFSHORE RESERVES RATURAL GAS 

Offshore Gas Share of 
Voluae Percent Region Total 

Region (Billion CF) of Total Gas Reserves <•> 

North America 38,000 8,1 13,1 

Latin America 82,787 17,8 36,9 

Western Europe 125,112 26,9 60,9 

Eastern Bloc 12,703 2,7 0,9 

Middle East 59,534 12,7 5,9 

Africa 35,150 7,5 16,9 

Far East/Oceania 113 I 355 24,3 47,9 

World Total '66,6,1 100,0• 13,6, 

Source: Gulf Publishing Co., U.S. Department of Energy, 
Offshore Magazine, Warlick & Associates, Inc . 
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Several comments about natural gas reserves: Again, Western 

Europe has almost 61' of its gas reserves in offshore 

locations (as opposed to approximately 40' of its reserves 

on land). Far East/Oceania has sizable gas reserves 

offshore, 47,9,. In North America the Gulf of Mexico is 

principally a gas-producing area. But there are sizable 

natural gas reserves on land in the U.S. and in Canada. 

Therefore offshore gas reserves make up only 13,1' of total 

North American gas reserves. The Paci fie Coast offshore 

areas along the state of California up to Alaska are oil

bearing reservoirs. 

If one combines the reserves of offshore oil and gas into 

equivalent barrels of oil it provides a summary of world 

offshore hydrocarbons and their distribution accord1-~g to 

regions worldwide. The next table has coverted offshore gas 

reserves to equivalent barrels of oil providing the estimate 

that offshore reserves total 264 billion bbls of oil. (1.000 

cu.ft. natural gas equals 0.1785 barrel of oil equivalent). 

According to definition, these hydrocarbons are recoverable 

via today's technology and economics . 

Further, if one will rank order the regions according to 

size of offshore oil and gas reserves then the Middle East, 

Latin America and Western Europe are ranked as 1-2-3 and 

account for three-fourth of the world's offshore oil and gas 

reserves . 
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COMBINED RESERVES OF OFFSHORE OIL AHD GAS 

Coabined Oil and Gas 

Offshore Oil Offshore Gas 
Reserves Reserves Voluae 

Region (Million BBL) (Billion CF) (Million BBL 
Equivalent) 

North America 3,600 38,000 10,383 

Latin America 60,930 82,787 75,707 

Western Europe 15,896 125,112 38,228 

Eastern Bloc 627 12,703 2,894 

Middle East 73,544 59,534 84' 170 

Africa 15,955 35,150 22,229 

Far East/Oceania 10,297 113, 355 30,530 

World Total 180,849 466,641 264,141 

Source: Gulf Publishing Co., U.S. Department of Energy, 

Offshore Magazine, Warlick & Associates, Inc . 
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1.3 Oil and Gas Production 

1.3.1 Worldwide 

The production of oil and gas from land and offshore 

locations around the world is shown, by region, in the next 

table providing the 1986 production, the most recent year 

where offshore-only data is presP.ntly available. One should 

note that 1987 annual crude oil production declined 2,6-

while natural gas production declined only slightly. 

The major volumes of crude oil production occur in the 

Middle East, Eastern Bloc nations and North America. For 

natural gas production, Eastern Bloc countries and the USSR 

plus North America combined for 70- of the world's natural 

gas produced from reservoirs on land and from offshore 

locations. 

WORLD PRODUCTION OF OIL AND GAS 

FOR LAND AND OFFSHORE 

(Daily Averages, 1986, Includes Condensate) 

Crude Oil Natural Gas 
Volume Percent Volume Percent 

Region (Thousand of Total (Million of Total 
BBL/DA) CF/DA) 

North America 10,~79 17,4 53,507 31,2 

Latin America 6,348 10,9 7,671 4,5 

Western Europe 3,766 6,5 18,274 10,6 

Eastern Bloc 12,697 21,7 67,780 39,5 

Middle East 14,186 24,3 7,123 4,2 

Africa 5,241 9,0 5,151 3,0 

Far East/Oceania 5,966 10,2 12,082 7,0 

World Total 58,383 100,0 171,588 100,0 

Source: Gulf Publishing Company, U.S. Department of Energy, 
Offshore Magazine, Warlick & Associates, Inc . 
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1.3.2 Offshore Oil and Gas Production 

Production of oil and gas from offshore fields has increased 

considerably in the last 20 to 30 years. 1985 totalled to 

more than 15 million barrel per day of oil and 34 billion 

cubic feet per day of gas. Compared with 10 years ago this 

is an increase to close to 100,. 

On the other hand, the offshore production was strongly 

effected by the first oil price crises in 1973/74 and the 

slump of oil prices in 1986. The 1986 offshore oil 

production dropped by some 10' from 1985, the gas production 

by approx. 1%. 

The share of offshore oi 1 & gas out of the total world 

production increased from 14,5~ in 1970 to 25,3% in 1985 but 

dropped to 22,4% in 1986. 

1987 figures are not yet available for offshore production 

of hydrocarbons . 

The post development and a mathematical method for a 

forecast to 1995 is shown on the next two pages of this 

report: 
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1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1916 
1977 
1918 
1979 
1981.) 
1981 
1982 
1983 
1904 
1985 
1986 
Forecast 
1990 
1995 

22,010 
23,430 
25,380 
21,200 
29,410 
31,380 
34,340 
35,660 
40,080 
43,290 
46,840 
49,410 
49,698 
55,213 
56,172 
53,850 
!ll. 210 
56,561 
6u,337 
62,168 
59. 812 
55,886 
53. 191 
53,259 
54,090 
/13,391 
55,801 

2,200 
2,100 
2,950 
3,100 
3,300 
3,600 
4,200 
5,000 
5,500 
6, 195 
7,604 
8,232 
0,85!1 

10,0 
11 '5 
1 l. 6 
11 ' 4 
11 '2 
11 '5 
12,2 
14,0 
13 •• , 

Offshore a11s production figuroa from 1960 to 1969 
are not available 

10,067 
9,269 
8,278 
9,432 

11'431 
11,481 
t:!, 64 7 
13,681 
13,664 
13,541 
13,791 
11'1, 31:1! 
15, 128 
13,479 

11'1, 369 
15,725 

14. 3 
16,2 
16,6 
17,8 
18,2 
16,3 
1!1, 4 
16,5 
20,2 
19,0 
20. 1 
22,9 
24,4 
25,4 
25,9 
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Producing offshore wells are much more complex and involved 

than those on land. This is due primarily to the fact that 

wel !heads and equipment associated with production are on 

platforms or in some cases oil or gas will be produced from 

subsea completions. 

Fortunately in many offshore fields, reservoirs have 

sufficient downhole energy to produce themselves. That is, 

there may be no artificial lift systems required to produce 

oi 1 or gas. Of course, produced liquids and gas must be 

pipelined to shore-base facilities, requiring pumps and 

compressors. 

An additional consideration for offshore production is co

produced fluids and impurities which must be handled by 

surface treatment equipment. Water produced with oil and gas 

must also be treated in some way on the production platform, 

requiring treatment equipment. Additionally oil and gas must 

be separated from each other for ultimate disposition by 

pipeline. One additional point: Some reservoirs will need 

assistance in production which in most cases will mean 

waterflood. An additional technique utilized offshore gas

li ft where produced gas is utilized to help to enhance the 

production of reservoir fluids. 

Due to the tremendous costs to explore, drill install 

production platforms and pipelines, production of oil and 

gas offshore is. usually a continuous operat1'ln and is not 

interrupted for any reason. Typical offshore reservoirs may 

produce for twenty years, thirty years or even longer. 

Therefore it is unusual to shut-in an offshore platform 

except in extreme cases. Production may be cut back or 

slowed due to market 

otherwise but general 

conditions, maintenance reasons or 

operating environment for offshore 
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production means a rather constant level of activity in 

offshore environments around the world. 

Offshore Production by Regions 

More specific data for offshore production by region i~ 

shown in the next tables. 

In 1986 there were almost 13,5 million barrels of daily oil 

production from offshore locations. This accounts for 24% of 

the world's cr".::ie oi 1 production from both land and offshore 

locations. We believe that offshore production has ~ecome a 

somewhat smaller share of totai world production in 1986 

(and probably in 1987) because significant fields on land in 

OPEC countries have been overproduced - at least during this 

period of time. 

Further evaluation indicates that in each of two regions, 

Latin America and Western Europe, offshore oil production as 

a share of total oil production is approximately 24%, much 

higher than in other regions, except: for the Middle East . 
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OFFSHORE PRODUCTION OF CRUDE OIL BY REGIONS 
(DAILY AVERAGES 1986) 

Region 

Horth America 

Latin America 

Western Europe 

Eastern Bloc 

Middle East 

Africa 

Production Voluae Percent 
(Million BBL (DA) of Total 

1,257 9,3 

3,232 24,0 

3, 171 23,6 

165 1,2 

2,651 19,7 

1,445 10,7 

Far East/Oceania 1,557 11, 5 

World Total 13,,78 100,0 

Offshore Oil Share of (l 
Region Total 
Oil Production <•> 

12,3 

50,9 

84,2 

1,3 

18,7 

27,6 

26, 1 

23,0 

(1) Offshore oil production in each region as a percent of tha 
regions'• tota! oil production (land and offshore). 
Example: Western Europe's offshore oil production comprise 
8,,2, of that regions'& total oil production on land an 
offshore . 
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Natural gas production from offshore fields accounts for 

approximately one-fifth of the world's total gas production 

from land and offshore locations according to the next 

table. It is interesting to note tha~ in Western Europe 

slightly more than 61% of the regions's total gas 

production will come from offshore fields while almost 37• 

of Latin America's gas production will be produced offshore. 

The Far East/Oceania region is provided almost half its gas 

production from offshore fields . 

It is further indicated that North America and Western 

Europe together account for over three-forths of world 

offshore gas production. These important fields lie in the 

U.S. Gulf of Mexico, the southern North Sea off the U.K. and 

The Netherlands and Norwegian waters. 

OFFSHORE PRODUCTION OF NATURAL GAS 
(DAILY AVERAGES 1986) 

Offshore gas Share of 
Region Total 

Region 
Production Volume 
(Million CF/ DA) 

Percent 
of Total Gas Production <•> 

North America 12, 100 35,1 

Latin America 2,802 8,1 

Western Europe 11, 226 32,6 

22,6 

36,5 

61,4 

Eastern Bloc 1,400 

Middle East 400 

Africa 864 

Far East/Oceania 5,790 

World Total 34,582 

1, 1 

1 , 1 

2,4 

16,7 

100,0 

2,1 

5,6 

16,7 

47,9 

20,1 

Source: Gulf Publishing Company, U.S. Department of Energy, 
Offshore Magazine, Warlick & Associates, Inc . 
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In the next table the offshore gas production has been converted 

to oil equivalent barrels in order to review how each region 

stands in world offshore hydrocarbon production. Surprisingly 

Western Europe produces slightly more than one-forth of the 

world's hydrocarbons from offshore locations being the largest 

offshore producer in the world and followed by Latin America and 

North America. 

COMBINED PRODUCTION OP OFFSHORE OIL AND GAS 
DAILY AVERAGES, 1986 

Coabined Oil and Ga..L!l 

Region 

North America 

Latin America 

Offshore Oil 
Production 
(Thousand 
BBL/DA) 

1,257 

3,232 

Western Europe 3,717 

Eastern Bloc 165 

Middle East 2,651 

Africa 1,445 

Far East/Oceania 1,557 

World Total 13,,78 

Offshore Gas 
Production 
(Million 
CF/DA) 

12,100 

2,802 

11,226 

1,400 

400 

864 

5,790 

34,582 

Voluae 
(Thousend BBL/DA) 

Oil Equivalent 

3,417 

3,732 

5, 175 

415 

2,722 

1,599 

2,591 

19,651 

( 1 ) Combined oil and gas Production. Basis: One thousand 
of natural gas equals . 1785 barrels of oil. 
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1.4 Offshore Drilling I Drilling Rig Activity 

In offshore waters drilling for oil and gas takes place in 

two phases - exploratory and development. The early phases 

or exploratory drilling is most cften performed by floating 

drilling rigs such as drillships, semisubmersibles or even 

bottom-supported uni ts such as a jackup rigs. Development 

dri 11 ing, or at least a major share of it, is handled by 

platform rigs after the platform has been placed in offshore 

waters. Also, cantilevered jackups can be utilized on small 

platforms for development drilling while floating drilling 

rigs may be used for a~.velopment wells which wi 11 most often 

be subsea completions. 

A good indicator of offshore trends will always be the 

number of active offshore mobile drilling rigs. Following a 

strong upward trend in 1982, the number of available (that 

meens idle) rigs grew damatically to the end of 1986. 

D Competitive rigs under construction Mobile rig fleet 1970-1986 
f:=:J Competitive rigs available 

D Rigs-in other modes 

D Nationalized rigs under construction 

D NalionaliZed rig fleet 

(B Competitive rig fleet (percentage rat~ 186 
relleel utilization of competitive rig fleet) 

,..,,_ if't .... ~Cftel'I..,. ~- OclMI..._ 
_,,.,.. _ DwwclD? "-a... ...... - • -- .. ~- ......... -.. - ....... NMI ... lflfltsca 11 ti Sepe 1 Ol N .,.., I"-'",..., IP\8'\ iM 
u1ua1 Dec J1. 

139 

140 

l 

66 

1970 1915 191e 19n 

OCEAN INDUSTRY, December 1986 
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This critical situation was followed in most areas by a 

steady improvement in fleet utilization since March, 1987. 

The rig utilization rate in the Gulf of Mexico e.g. touched 

in the fourth quarter 65' with over 150 rigs employed out of 

a total of 235. 

The next table indicates that North American mobile offshore 

fleet activity is up almost 50' at this writing while 

Western Europe has increased 65' in the past year and Far 

East/Oceania increased 25,. Overall level of activity of the 

world's offshore drilling fleet is up 20.9' in January, 1988 

compared to one year prior. We believe activity will 

continue to increase steadily in nearly all offshore regions 

around the world. 

Region 

North America 

Latin America 

Western Europe 

Eastern Bloc 

Middle East 

Africa 

OFFSHORE MOBILE DRILLING FLEET 

ACTIVE DRILLING RIGS 

January :January 

llfil 1988 

98 146 

81 68 

52 86 

30 34 

36 25 

18 20 

Far East/Oceania 52 65 

Total 367 ''' 
Source: Ocean Industry Magazine 
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As far as the number of offshore wells are concerned North 

America accounts with 878 for 38,1- of the world's offshore 

wells followed by the Western Europe and Latin America 

regions. In Western Europe, for example 375 = 52- of all 

wells drilled in that region in 1987 were offshore. 

Looking ahead, a Gulf Publishing Company's forecast for 

offshore wells to be drilled in 1988 is shown below. As the 

table indicates there will be an almost 25- increase in 

drilling activity with major advances in North America 

(principally in Gulf of Mexico), Western Europe (led by the 

U.K.) and the West Coast of Africa. 

Region 

North America 

Latin America 

Western Europe 

Eastf:!rn Bloc 

Middle East 

Africa 

Far East/Oceania 

Total 

NA • Not Available 

OFFSHORE WELLS DRILLED 

FORECAST - BY REGION 

Wells Drilled 

ll.!1 .!.ill 
878 1,270 

365 373 

375 444 

NA NA 

76 77 

206 284 

392 413 

2,292 2,861 

Source: Gulf Publishing Company 
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The driving factors behind offshore increases include: 

• 
• 
• 

• 

Expectations for less volatile crude pricing . 

Projects with long lead times . 

National goals which may include satisfying domestic 
demands. 

Perception that gas oversupply is diminishing rapidly 
in the U.S. 

Besides gains in the Gulf of Mexico offshore drilling in the 

U.S. should increase significantly in offshore California 

waters and in offshore Alaska locations. Besides U.K. 

increases Denmark is projected to double last year's 

offshore drilling activity while Norway, The Netherlands and 

Italy will increase nicely. In the African region Nigeria 

should at least double with steady increases in Angola, 

Egypt and Gabon . 

B - 1.4 - 4 



• 

• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

1.5 Future Trends for Reserves and Production 

Trends for offshore oil and gas reserves, production and 

drilling in the short term and long term is often difficult 

to predict. This is espectially true in today's era cf 

fluctuating energy prices. After all, it is the management 

of international oil companies, state oil and gas operations 

and people in government who make the decisions to drill 

produce or add reserves to offshore holdings . 

At this time, it appears that the world offshore energy 

business is morE:! stable and predictable since the big 

downturn in activity and prices which occurred in early 

1986. We consider 1987 as a year of consolidation, 

reorganizing and planning for the future in all sectors of 

the energy industry. In offshore operations and long term 

markets it is very important to have stability since we are 

dtaling in a long-term business where projects get started 

and are difficult to stop once underway. Investments are 

made in offshhore lease concessions and seismic work. When 

exploratory drilling is completed the platforms and 

equipment are ordered. This is certainly a building process 

which counts on long-term stability and increasing prices 

for energy. 

Specifically for reserves of oil and natural gas, we believe 

the overall trend around the world for the next five years 

is a slight increase. This will of course, vary by region. 

For example in the United States, oil reserves may continue 

their slight downtrend, then will steady and turn up at the 

end of this five year period. Conversely, gas reserves in 

U.S. waters should enjoy a significant increase due to 

ongoing and new exploration programs presently underway . 
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In Western Europe proven oil reserves fell in 1986 with gas 

reserves declining slightly. During 1987, although data is 

not yet available, we believe both oil and gas declined 

slightly but should begin to show some increases within the 

forecast period, perhaps sizable increases in gas reserves 

by 1992. In other regions of the world we believe the trend 

for oil and gas reserves will be slightly increasing. 

World production of offshore oil increased until 198,, 

declined slightly in 1985 then fell in 1986. In 1986, 

offshore oil production declined by about 9~ due to economic 

reasons. Conversely, gas production for the world 

experienced a steady upward climb. We believe that offshore 

oil and gas production last year held relatively steady and 

is set for slight increases during the next five years. 

Again, the picture will vary by country, but as the energy 

picture brightens and there is more stability in the 

industry we foresee steady, but slight uptrends in world 

markets. 

Offshore drilling for oil and gas will experience a healthy 

increase in 1988. Given that world crude prices remain 

stable and increase slightly as experts predict, offshore 

drilling activity (as well as pipeline construction, 

fabrication of offshore structures and equipment sales to 

offshore projects) should increase over the next five years 

in total for the world. Keep in mind though, that each 

reg ion (and inc!ividual country) is quite different in its 

planning and execution of offshore exploration and drilling 

programs. But we foresee a more steady and predictable 

market in which government planners and oil company 

management can operate with confidence. By 1992, we believe 

the offshore industry will have experienced five years of 

stability and growth . 
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2. Capital Investaents/Expenditures for Energy Developaent 

2.1 Basic Strategy and Pricing 

Any capital investments or expenditures made in the world 

energy industry is affected by three important factors and is 

based upon the perceived future trends for each of these 

factors. They include: 

1. Anticipated actions of OPEC, which includes oil 
production and pricing. 

2. World demand for oil and gas. 

3. Economic and political situations within producing 

countries. 

These factors apply for both land and offshore oil and gas 

development. 

As discussed in this report, hydrocarbon development in 

offshore waters tends to have longer term trends and bases 

for activity. Projects involving in massive platforms, large 

fields and lengthy development typify the offshore industry . 

Land drilling and development can be both very short term 

and have long term orientation. The offshore industry will 

be impacted less by daily, weekly or even monthly changes in 

the three major factors just cited and will experience 

dampened up and down response within a cycle. 

Nevertheless, offshore investments do depend upon the 

genera 1 price development of the procuced oil. The sudden 

price increase in 1973 and 1979 did push many exploration 

and production projects to be feasible and economical. With 

lower oil prices, the so-called 15 or 20$/Barrel

technology became of utmost importance. Other projects were 

suspended or cancel led. In this respect future investments 
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have to be judged versus the development of prices. For this 

purpose there are several price scenarios which in most 

cases see a moderate increase from the current 18$/Barrel 

OPEC-price (Spot-price for Brent oil felt to $14,35 A Barrel 

in mid March 1988) . From the fol lowing Chevron foreast the 

"Low Trend" - scenario has to be regarded as most likely. 

Crude oil price forecasts 
60~~~..-~~,--~~..-"T"""~,--~~..-~--, 

:;:; 

~~l--~-+-~-t-r--~n--t----1~~-ftt---t+-t ... 
"' "' 

1985 1990 1995 2000 

When one reviews just how companies and governments plan 

capital investments for the energy industry they must 

candider that most budgets are on calendar year bases and 

are planned for a January to December period. This is not 

always true for all companies, but the majority of world-

1 eve l energy companies, state-run operations and other 

economic and financial entities plan their capital budgets 

on a calendar basis. 

Going further into the process, to develop a calendar-year 

capital budget these entities typically begin the budgeting 

planning process about mid-year. They will revise 

continuously until year-end. Therefore events which occur 

during this six-month planning period which have effects on 

the three factors mentioned previously OPEC actions, 

hydrocarbon demand, economic and political situations - will 
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impact the planning process and have great effect on next

year increases or decreases for planned capital budgets and 

expenditures. 

Also as we have seen repeated} y, the major international 

energy companies will control budgets very closely 

throughout the budget year with tight control in the first 

half of the year. An example: During 1987 U.S. and 

international energy companies were very frugal and careful 

during the first half of the year, not spending at expected 

levels. About mid-year they felt confident about OPEC 

pricing and production activi~y and demand, then opened the 

floodgates in some areas to begin spending their budgets as 

originally planned in the previous year. This was especially 

true for offshore development in the U.S. Gulf of Mexico and 

North Sea areas. 

To summarize the planning and spending process for capital 

commitment in the energy industry: Man being what he is, 

will be affeceted by current events in his planning process 

and certainly during the budget period when significant 

money commitments must be handled very carefully. In other 

words, the budgeting and spending process may have ~any ups 

and downs within a year and will be much more susceptible to 

world events impacting energy prices and volumes. The good 

news for those who operate in offshore industries is that 

these fluctuations are dampened somewhat in the offshore 

business and have more long-term predictability t~an 

drilling, exploration and production on land . 
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2.2 Worldwide Investments and Expenditures 

A nwnber of reporting entities provide information covering 

certain area commitments and expenditures in energy. Very 

few cover the world in terms of total capital investments, 

expenditures and commitments by country, land vs offshore 

and certainly none provide specific details worldwide on the 

offshore industry . 

Capital investments and certain expenditure data for the 

world has been provided periodically by Chase Manhattan Bank 

in the U.S. Their most recent report was issued in la~~ 1985 

and covers capital investments in the world energy industry 

through 1984. This report has utilized their information, 

provided estimates for 1987 and projected total capital 

investments for the world and selected regions for 1988. 

The figures provide a summary of peak year investments which 

occurred in 1981, the most recent reported totals from Chase 

in 1984 and other estimates and projections for 1987 and 

1988, respectively. The general definitions of Chase 

investment categories which will be used in this section of 

the report are as follows: 

Exploration and production expenses - Includes the 

costs for exploration, drilling, development and 

production of crude oil and natural gas and associated 

gas liquid plants. 

Geological and geophysical expenses - Covers the cost 

for seismic contracting services, aerial surveys, 

computers, instrumentation and equipment required to 

search for oil and gas and lease rentals. 
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Pipelines - construction of crude oil, natural gas and 

petroleum product lines but does not include natural 

gas transmission pipelines. 

Refineries - Expenditures in equipment and services for 

refini_ng facility construction, expansion or 

operations . 

Chemical plants - Covers petrochemical, plastics, 

fertilizers and all downstream chemical 

activities of oil and gas companies. 

Marketing Includes infrastructure of terminals, 

trucks or transportation equipment as well as bulk 

plants and retail service stations required to provide 

support for and market petroleum products. 

Other - Administrative and miscellaneous transportation 

facilities, etc . 

Not shown in the data nor included in the totals is capital 

invested in the worldwide tanker fleet, since ownership and 

operation of this worldwide fleet is spread among many non

oi l company entities. In 1981 capital expenditures for 

tankers was almost $5 bi 11 ion but dropped to about $2 

billion in 198i. Reduced tonnage and lower prices were 

responsible fa_ the large declines in this highly cyclical 

market. Although estimates and projections for 1987 and 1988 

are not provided, we suspect that further declines have been 

experienced by the world fleet. 
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Today the worldwide energy industry is adapting to a new era 

of energy development and production. Most international 

companies who operate both on land and offshore have 

adjusted their operations and can be profitable, if only 

slightly so, at crude oil prices of $15/barrel. These 

worldwide companies adjusted significantly during 1985-86 

and many have become extremely profitable as a result. The 

reasons: They conformed to a $15 barrel "benchmark" in their 

operations while world crude oil prices hovered around $18 

to $20 barrel during 1987. 

A good example of the effects on the international oil and 

gas business is shown below: production earnings are up 

significantly for selected international oil companies. As 

these figures indicate, major international oil companies 

improved significantly in their earnings for exploration and 

product ion-oriented activity. This is a result of lowered 

cost to operate (at the $15/barrel crude oil price) and 

stable, slightly higher oil and product prices (given the 

1987 levels of crude oil pricing near $20/barrel) . 
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NET EXPLORATION A1ID PRODUCTION EARNINGS FOR 

GROUP OF 

SELECTED INTERNATIONAL OIL COMPANIES 

(Millions of Dollar•) 

Year-to-Year 
Conpany 1986 1987 Change <•> 
Chevron 
U.S. $ (34) $ 304 NM 
Foreign 398 433 9 -Sub-Total 364 737 102 

Exxon 
U.S. 724 1,268 75 
Foreign 2f189 2f453 12 
Sub-Total $2,913 3,721 28 

Mobil 
U.S. 76 363 378 
Foreign 669 958 43 
Sub-Total 745 1,321 77 

Texaco 
U.S. (7) 201 NM 
Foreign 403 627 56 
Sub-Total 396 828 109 

Group Total $4,418 $6,607 50, 

NM;Not Measurable 

Source: Salomon Brothers, Inc. 
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Now reviewing the next 4 tables where total capital invest

aents and expenditures for the world for onshore and off

shore operations and certain areas are su-arized, we see 

that there has been a significant decline froa the peak 

year in 1981. We should mention that total expenditures in 

1982 were essentially equal to those in 1981. However the 

die had been cast and 1982 was the first year in a long 

decline we have experienced since the worlwide "energy booa" 

in 1981 . 

The drop experienced in world-level capital investments and 

expenditures fro• 1981 to 1984 was a reduction froa $144 

billion to $113 billion or an annualized decline of about 8• 

per year. The 1987 estimates for total worldwide capital 

investments and expenrlitures, is approximately $69 billion. 

There was a $44 bi 11 ion decline from 1984 to 1987 or an 

annual decline of about 15• per year. Very few world 

industries have suffered this type of decline on a 

continuous basis. To experience a $15 billion per year 

dee 1 i ne in capita 1 funding in an industry which requires 

ongoing activity could be defined as near-calamity by many. 

However the energy industry has adapted to these unusual 

conditions and did so by making significant cutbacks in 

people, facilities, plans for expansion, current levels of 

drilling and production. 

The good news about worldwide capital investments and 

expenditures is that they will be increasing in 1988. The 

projection for total i~vestments and expenditures will grow 

by $9 billion or 13% from 1987. 

8 - 2.2 - 5 
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I 

The figures for the world totals are followed by regional 

details which will be of interest for developing countries: 

Latin America 

Africa 

Far East/Oceania 

8 - 2.2 - 6 
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CAPITAL INVESTMENTS AND EXPENDITURES 

WORLD TOTALS {l) 

{Millions of Dollars) 

Exploration 6 Production 

Expenses 12 1 

Geological 6 Geophysical 

Exptmses ( 3 l 

Pipe Lines 

Refinr.ries 

Cheaical Plants 

Marketing 

Other 

World Total 

s 93,375 

10,600 

7,075 

17,175 

8,400 

5,200 

2,425 

s 144. 250 

s 72,700 

8,375 

4,850 

12,550 

7,350 

5, 175 

2,100 

s 113, 100 

s 39,900 

4,685 

3,425 

9,940 

6,365 

3,710 

1,390 

s 69,415 

$45,195 

5,615 

3,785 

ll, 110 

7,235 

4, 100 

1,550 

s 78,590 

( 1) 

(2) 

Total• for all energy-related expenditures. Oor.s not include Eastern 
Bloc nor People"s Republic of China 
Includes drilling, co•pletion and production equipaent and services; 
cnsts of onshore and offshore lease acquisitions; natural gas liquids 

(3J 

plants 
Jnr.ludes lease rental• 

NOTE: noes not include tankers 
£ • Estiaate, P • Projected 

Sourc11: Chas11 ManhAttan Bank-Global £n11rgy Group, Warlick 6 Associates, Inc. 
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CAPITAL INVESTMENTS AND EXPENDITURES 

LATIN AMERICA 

(Millions of Dollars) 

Exploration 6 Production 
Experses (l) 

Geological 6 Geophysical 

Expenses <2 > 

Pipe Lines 

Refineries 

Marketing 

Other 

Total 

$ 7,600 

1.0.50 

7.50 

l. 77.5 

1.200 

375 

27.5 

$ 13,025 

$ 6.525 

700 

'25 

825 

92.5 

400 

3.50 

$ 10,1.50 

$ 4,760 

.510 

310 

600 

67.5 

340 

300 

$ 7,495 

$ .5,370 

.590 

3.50 

690 

78.5 

3E.O 

340 

$ 8,.50.5 

(1) Includes drilling. coapletion and production equip•ent and services; 
costs of onshore and offshore lease acquisitic~s; natural gas liqui~s 
plants 

(2) Includes lease rentals 

E • ~sti•ate. P • Projected 

Source: Chase Manhattan Bank-Global Energy Group, karlick 6 Associates, Inc. 
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CAPITAL INVESTMENTS AND EXPENDITURES 

AFRICA 

Exploration ~ Production 

Expenses (l) 

Geological & Geophysical 

Expenses <2 1 

Pipe Lines 

Refineries 

Cheaical Plants 

Marketing 

Other 

Total 

(Millions of Dollars) 

$ 4.650 $ 3,125 

800 450 

1,250 •• 175 

1,125 850 

725 625 

275 375 

75 150 

$ 8,900 $ 6,750 

$ 2,0GO 

300 

775 

560 

41S 

250 

100 

----
$ 4,460 

s 2.uo 

355 

885 

630 

470 

260 

110 

$ 5, 120 

( 1) Includes drilling. coapletion and production equipaent and services; 
costs of onshore and offshore lea~~ acquisitions; natural gas liquids 
plants 

121 Includes lease rentals 

E n Esti•ate, P • Projected 

Source: Chase Manhattan Bank-Global Energy Group, Warlick & Associat~•. Inc. 
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CAPITAL INVESTMENTS AND EXPENDITURES 

FAR EAST/OCEANIA 

(Millions of Dollars) 

Exploration • Production 

Exper:ses ( 1 I 

Geological • Geophysical 

Expenses : 2 I 

Pipe Lines 

R,.fineries 

Che•ical Plants 

MArketing 

Other 

Total $ 

1981· 

$ 5,750 $ 6,350 

850 650 

625 450 

2,850 2.1~5 

750 650 

800 700 

350 250 

11,975 $ 1l. 225 

$ •,890 

500 

345 

l ,675 

500 

550 

190 

$ 11,650 

575 

3110 

1,1175 

570 

590 

200 

$ 9,665 

I 1 I Includes drilling, co•pletion·and production equip•ent and services; 
costs of onshore and offshore lease acquisitions; natural gas liquids 
plants 

( 2) rncludes lease rentals 

E • Esti•ate, P • Projected 

Source: Chase Manhattan Sank-Global Energy Group, Warlick • Associates, Inc. 
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2.3 Expenditures for Offshore Energy Developaent 

Only liaited data has been consolidated for offshore 

expenditures by any world agency. The market figures 

published fro• Saloaon Brothers and Chase Manhattan do not 

disclose the offshore portion of forecasted estiaates. 

The only three sources which have reviewed, at least in a 

general sense, world offshore expenditures are the 

Scottish Developaent Agency (SDA) 

the Norwegian NOROIL group and 

Mackay Consultants, Inverness, UK 

in their assessment of offshore market opportunities. They 

provided estimates for equipment, services and total expen

ditures involved in offshore development for the year 1984, 

1985 and 1986. To-date, these are the only definitive 

reviews of the offshore industry which provide any d&tail 

on expenditures whatsoever. 

The Scottish Development Agency (SDA) estimated that $38 

bi 11 ion was spent in the upstream development of offshore 

fields in 1984. This includes expenditures for all 

equipment, services, structures, pipelines and any related 

expenses for finding, drilling, developing and producing oil 

and gas in offshore waters. This figure is approximately 

one-third of the total world capital investments and 

expenditures for energy in 1984 discussed in chapter 2.2. 

The Norwegian NOROIL group published in April 1985 offshore 

expenditure figures which were some 40' higher than those 

from SDA amounting to $54 billion worldwide. Based on the 

optimism of those days and prior to the oil price slump this 

figure was expected to increase to arround $74 bill ion in 

1988. 

B - 2.3 - l 
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Worldwide Offshore Expendit:ure - $billion 

1985 1986 1987 1988 

Develop•ent: 23.2, 26 .18 29.94 34.44 

ExploT'at:ion & Drilling 20.04 21.01 22.54 23.56 

Operat:ing Cost:s 11.00 13.00 14.50 16.00 

Tot:al !54.28 60.19 66.98 74.00 • 
Offshore Expendit:ure ~ut:look - $billion 

1985 1986 1987 1988 

A North America 13.08 14.57 15.99 17.72 

B Cent:ral & Sout:h America 4.75 5.24 5.68 6.41 

c Europe 16.56 18.24 21.06 22.55 

D Middle East 5.30 5.70 6.04 6.44 

E Far East 10.35 11.59 12.76 14.18 

r Africa 4.23 4.84 5.45 6.70 

• Total !54.28 60.19 66~98 74.00 

Source: NOROIL 1985 

• B - 2.3 - 2 
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Mackay Consultants have estimated the total offshore world 

investment for 1986 at $ 61,, billion for exploration, 

development and operating. 

OFFSHORE EXPENDITURE OUTLOOK 

1986 

Exploration 

Development 

Operating 

Total 

8.1 

27.5 

25.8 

61.• 

$ BILLION 

Estimate 1990 

10., 

33.6 

32.0 

75,0 

In Appendix A 1-2 to 1-' investments are split by regions 

and selected countries also (this includes development 

countries in Africa and South East Asia), compared with SDA 

and NOROIL the forecast seems to be on the high side and may 

have to be reduced according to the respective knowledge . 

B - 2.3 - 3 
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Since 1984 and 1985 there have been obvious changes in the 

world energy marketplace. Those that affected offshore 

expenditures were the following: 

Offshore drilling activity declined from 1984 to 1987 

on a steady basis, with the biggest decline occuring in 

1986. 

Oi 1 production from offshore declined only slightly 

from 1984 to 1985 but fell almost 9' in 1986. Warlick & 

Ass feel, production held relatively steady in 1987. 

Offshore natural gas production held relatively steady 

or increased. 

Overall, the impact of perceived OPEC instability translated 

to less stable world prices for hydrocarbons. This made 

international oil and gas operators and state oil companies 

much more careful and conservative in the way they spent 

money for offshore development, as well as those 

developments on land . 

In the next table we have provided offshore expenditure data 

by world offshore region. Based on the SDA survey, $38 

billion was spent in 1984 to cover all expenditures related 

to offshore energy development. We estimate that total fell 

to approximately $24 billion last year, a 37% reduction in 

expenditures or a 14% annualized rate of decline. Most ot 

the reduction occurred during 1986, with 1987 characterized 

as a year of stabilization and initial comeback for future 

years . 

8-2.3-·4 
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( 1) 

OFFSHORE EXPENDITURES(l) 

(Millions of Dollars) 

Region 198, 1987£ 

North America $9,120 $6,850 

Latin America 3,800 2,810 

Western Europe 9,880 6,985 

Eastern Bloc N/A 

Middle East 4, 180 1,825 

Africa 3,040 1,385 

Far East/Oceania 7,980 4,215 

TOTAL $38,000 $2,,070 

Includes all equipment and services for geophysical 

surveying, drilling and completion; offshore 

structures; marine pipelines; inspection, maintenance 

and repair; support services. 

Source: Scottish Development A~ency, Gulf Publishing 

Company, Offshore Magazine, Warlick & Associates, Inc . 

North America and Western Europe account for a major share 

of offshore expenditures. 

(principally the Gulf of 

In 1984 these two regions 

Mexico and North Sea area) 

accounted for 50. o' of world offshore expend! tures. Last 

year we estimate that these two regions increased their 

share of world offshore expenditures, rising to 57.5' of the 

total. The reasons: A longer term commitment by intervention 

as one would experience in developing countries and their 

offshore programs. Furthermore Western Europe and North 

America represent two very large markets which try to reach 

independence from imported oil & gas. 
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2.4 Future Trends 

Money spendings for offshore exploration, development and 

production are initiated by drilling activity in offshore 

locations based on demand and oil prices. In turn, drilling 

activity is supported by oil and gas company commitment to 

expensive programs and their view of long-term market 

opportunities . 

In the short term there might be a potential increase in 

total offshore expenditures to range from 15~ to as much as 

25% in 1988. Gulf Publishing Company's offshore drilling 

forecast details regional activity anticipated during 1988 

and believes in a 25% increase in drilling activity for 

1988. Other experts are a bit more conservative but all tend 

to agree on one point: We may be at the beginning of a 

multi-year drilling uptrend for offshore fields around the 

world . 

B - 2.4 - 1 
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Forecast of 1988 world offshore drilling 

Region iiiel:is ~ti ... ted -l:is 
or forecast dri;led II: 
country l!l88 1987 &>it:. 

United States 1.252 A10 .. ,5.1 
Gu:: of Mexico i.i32 aa 39.4 
o:t. California 91 35 T ao.o 
o~~- A~aslta 39 23 .. 69.6 
Other liorth Aaerica 46 '' + 4.5 
Cana<i• a 6 
Mexico 38 36 5.6 
South Aaerica 335 329 .. 1.8 
Argentina 4 5 20.0 
ilr.,:i:i:i 168 1.!18 + 6.3 
Chi:ie 5C 59 6.5 
Ecuador 4 
Peru 55 55 
~rinidAo 20 22 g - ~ 

Vene:i:uela 30 30 
Western Euron<. C8l 396 + 21.5 
Den-rll: 19 9 .. 2i l.' 
Grefll!ce 3 
A:aly 77 56 37.5 
lietherlands 45 40 ... 12.5 
Norway 89 80 + : : .J 
Spain 6 3 .p 200.0 
UiC 236 205 15.:. 
Ol:her.> 6 3 + 200.0 
Africa 2i4 206 + 37.9 
Angola 61 5: Ht.6 
Congo 38 3C .. ~;. 8 
i'.gypt 59 " + 22.9 
Gabon 34 2, .. ,l.7 
Libya 6 'l-i 
l'igeria 33 Hi T 120.0 
South Africa 15 14 .p ; . :. 
':"unisia 18 12 + 50.0 
Others 16 8 + ;25.0 
Middle East i1 76 + J.3 
Abu Dhabi 31 36 :;.3.9 
OUO&i 18 20 ;o.o 
Iran 2 
lleutra:i zone 2 2 
IL Yeaen 
a.an 1 1 
Qatar 3 2 + 50.0 
Saudi Ar11bia :2 l3 7.8 
Turitey 5 
Others 2 + 100.0 
l'ar East 360 346 ... 4.0 
Brunei 18 11 63.6 
ChinA 25 26 3.8 
:ndia 95 95 
:ndones1• 63 67 6.n 
Ji11oan 2 T lOO.O 
l'l•~•y•ia :oo H + 6.4 
Philippine• 3 3 
7a.Swan 3 3 
'i'hail•nd 44 39 + 12.8 
O~hers 7 7 
Australia£Pacif1c 53 46 + ; 5. 2 
Australia " 37 ... ll.9 
11~ .. Zea:iand 7 • 22.2 
Ot1oers 2 

Tot~~ 2,t!ll 2,313 + 25.J 

• Source: Ocean :nduatry, Febr. 1911, page ll 
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Separately, a recent survey by Salomon Brothers Inc. a•ong 

157 North American and fifty leading international oil and 

gas companies is also supportive of a steady increase in 

offshore activity. Their figures show that international 

exploration and production spending planned for 1988 among 

this surveyed group will increase by 16.5~. Among U.S. 

operators, a aajority are shifting eaphasis to foreign 

e,;:ploration with a major share believing that the overall 

economics of international drilling and exploration are much 

improved over previous years. They foresee iaproved 

concessions from certain countries, larger field extent and 

reserves and larger development coamitments . 

B - 2.4 - 3 
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International E&P expenditures, 

ailliona $ U.S. 

1988* 

Exxon $ 2.650 

Royal Dutch (Shell} 2,190 

British Petroleum 1,500 

DuPont (Conoco} 1,1,5 

Total S.A 830 

Mobil 700 

Texaco 700 

Norsk Hydro 665 

Britoil 595 

Amoco 560 

Chevron 520 

Atlantic Richfield 350 

BHP 350 

Unocal 300 

Occidental Petroleum 265 

Amerada Hess 200 

Phillips Petroleum 200 

USX (Marathon) 150 

Maxus 105 

Texas Eastern 100 

30 other companies 738 

Total $ t•,813 

• Salomon estimates 

Soqrce: Salomcn Brothers Inc. 

B - 'L4 - ' 

1987* 

$ 2,175 

2,000 

1,300 

995 

777 

650 

500 

665 

502 

,50 

495 

350 

305 

145 

225 

185 

150 

130 

75 

60 

586 

$ 12,720 
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Given that the oil producing countries and companies 

maintain some semblance of production discipline which 

should result in relative price stability over the next five 

years, one can foresee slow but steady price increases for 

hydrocarbons. This will support long-term offshore 

exploration and development programs and steady increases 

for offshore expenditures in most all offshore drilling and 

production regions . 

B - 2.4 - 5 
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2.5 Environment in Developir.g Countries 

r~ the past, energy development has experienced significant 

highs and extreme difficulties in nearly all developing 

countries. In years prior to the runup in energy prices many 

countries offered attractive concessions and deals in order 

to draw international oil and gas companies into development 

in their specific country. As prices for oil and gas rose 

quickly these same countries became more demanding and took 

back many of the previously-offered C'.lncessions. They 

perceivec a new leverage due to the shortage of hydrocarbons 

and high prices. Additionally, some non-OPEC countries 

emulated OPEC's stance and took advantage of the economic 

conditions at that time. 

Some of the changes that could take place in a developing 

country involving international oil companies and impacts 

include: 

Changes in Government and Political Circumstances 

Expensive, High Cost Drillinq and Production 

However, in many cases these same countries have tremendous 

reserve potential and long-term opportunity. As a result 

Many large international oil and gas companies continued 

attempts to work wit}'\ developing countries in long-t~rm 

energy development. 

With oil prices now ran~ing between $16 and $20 (compared to 

i:-rices in the $30's during the 1981-82 period) ·::hese same 

countries have exparienced fiscal and economic difficulties 

and view the international oil and gas companies in a much 

different light than they did previously. Current conditions 

B - 2 5 - 1 
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which are much more attractive to international drilling and 

exploration and developing countries can be sc.maarized as 

according to the following points: 

Most developing countries are facing large national 

debt. Many are dependent upon agricultural commodity 

sales but world-level prices are low. As a result many 

rlesparately need to establish or increase hydrocarbon 

reserves and development. 

Reportedly there are many basins with good prospects 

which have had little or no exploration to date located 

in developing countries. A ::"lumber contain hydrocarbon 

basins that may have larger prospects with even greater 

reserve potential than in many mature areas such as the 

United States. 

The cost to find and develop oil and gas reserves in 

developing countries are much lower than, say, in the 

United States. Ct:rrent ly the finding costs in North 

America are much higher . 

There is ccmpetition among developing countries to 

attract investment from international oil and gas 

companies. 

Many are offering term~ and conditions to foreign oil 

and gas companies which are much more attractive than 

in previous years. 

These same countries are currently offering new areas 

for international bidding ~:ith improved fiscal terms. 

B - 2.5 - 2 
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In the past these countries would char1ge the deals and 

terms dealt to international oil companies. The risk of 

changes to these fiscal terms has decreased 

significantly and long-term contracts will now be more 

viable. 

International operators must act soon in order to 

initate exploration and development activity, since new 

production may require at least four years to come on 

stream after initial exploratory development. 

In sumruary, dealing with developing countries is a much more 

attractive and predictable opportunity for the major 

international oil and gas companies. We foressee more 

activity taking place in these countries regarding offshore 

exploration, development and ultimate productir.n. This bodes 

we 11 for providers of offshor~ e-:•lipment, str1•ctures, 

vessel6 ~nd services in future years . 

B - 2.5 - 3 
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2.6 Expenditures for Offshore Field Development 

As noted in chapter 2. 3 of this report the worldwide 

offshore industry spent according to the Scottish 

Development Agency $38 billion in 1984 on programs to 

explore fer oil and gas, drill, develop and ultimately 

produce hydrocarbons. For the year 1987 approximately $24 

billion on spendings were estimated and specified by region. 

In this chapter this figure is broken down to equipment and 

service categories: 

OFFSHORE EXPENDITURES BY CATEGORY 

(in million US-$} 

Category 1984 

Exploration, Drilling $14,900 
anw Completion 

Offshore Structures 11, 700 

Pipelines 3,000 

Inspection, Maintenance 2,900 
and Repair 

Support Services 5,500 

'Total $38,000 

1987E 

$9,900 

6,470 

1,900 

2,200 

3,600 

$24,070 

Source: Scottis'ti Development: Agenr:y, Ocean Industry 

Magazine, Warlick & Asso1·iates, Inc. 
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A more specific breakout of expenditures categories is shown 

in the following table. These descriptions of equipment and 

services is provided to clearly identify the types of 

business segments that make up the offshore expenditure 

categories . 

B - 2.6 - 2 
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Cat:egory 

Exploration, 

Drilling and 

Comp let: ion 

Offshore 

Structures 

Pipelines 

Inspection, 

Maintenance 

and Repair 

Support 

Services 

OFFSHORE EXPENDITURE CATEGORIES 

ARD THEIR BUSINESS SEGMENTS FOR 198' 

Business Segaent:s 

Tot: al 

Millions of Dollars 

198' 

- 8eismic vessels, equipment, 

computers, electronic equipment. 

- Contract drilling services, steel 

(flat, tubular), rig equipment, 

drilling tools, downhole tools. 

- Logging, cementing, stimulation, 

MWD services, monitoring, core 

testing, drilling mud. 

Jacket design, engineering, 

fabrication. 

- Top-side design, assembly, top-side 

equipment, subsea components. 

- Heavy lift barges, piling contractors 

inspection, installation and hookup . 

- Pipeline engineering, installation, 

coating, inspection. 

Diving services, equipment, support 

submersibles, repairs. 

- Supply vessels, helicopters, catering 

medical, shore-based services. 

Total 

8 - 2.6 - 3 

$ 1,400 

11,800 

1,700 

4,000 

5,300 

2,400 

3,000 

2,900 

5,500 

$ 3&,000 
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Following an estimated category mix for 1987 estir.adte. Data 

indicates that this same distribution for these years 

apply, in general, to most geographic areas, but will have 

regional variance. 

Category 

Exploration, 

OFFSHORE EXPENDITURE 

DISTRIBUTION BY CATEGORY 

(Percent to Total) 

1984 

Drilling 39.2 % 
and Completion 

Offshore Structures 30.8 

Pipelines 7.9 

Inspection, Maintenance 7.6 
and Repair 

Support Services 14.5 

Total 100.0 ' 

B - 2.6 - 4 
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41.0 % 

27.0 

8.0 

9.0 

15.0 

100.0 -
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2.7 Comparison of Expenditures 

2.7.1 Total View 

The cost to drill and complete wells both on land and 

offshore has been reduced significantly since 1981. Land 

drilling and completion cost reduction per well has been 

most extreme with large declines in the cost of contract 

dri 1 ling and related services. The next table provides an 

index comparison of drilling and completion costs for all 

drilling in the U.S. for the 1979-86 period and exhibits the 

major changes in costs to drill and complete. As the table 

indicates, the average payments to drilling contractors for 

the average well drilled in the U.S. today is 73.5- of th~ 

cost in 1979. Likewise, direct expenditures by operators for 

all tubular goods, rigsite services and other expenditures 

required to complete the average well is 88.4- ~f the cost 

in 1979. 

U.S. DRILLING AND COMPLETION COSTS 

FOR LAND AND OFFSHORE DRILLING 

(Index Basis: 1979•100.0) 

Payments to Drilling Contractors 

Direct Expenditures by Operators(l) 

1979 

100.0 

100.0 

1981 

140.8 

135.6 

1983 )986 

95.0 73.5 

108.3 88.4 

( 1 ) All costs of cementing, logging, drilling mud, 

tubulars, etc. 

Source: Independent Petroleum Association of America 
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2.7.2 Finding Costs 

The so-called "finding costs" for oil and gas companies are 

defined as those outlays for exploration and development 

onshore and offshore divided by reserve additions from 

extensions, discoveries, improved recovery and revisions. It 

is all translated down to dollar~ per barrel of oil 

equivalent (BOE) which is added to a company's reserves. 

According to a recent study performed by Salomon Brothers 

.:"nc., 30 companies who operated in the U.S. (some in 

international locations) had a weighted-average finding cost 

for the period 1979-86 of $8.73 per BOE. This excluded 

property acquisitions. On a comparative basis, foreign 

finding costs outside th~ U.S. averaged only $5.96 per BOE. 

In an April 1987 study from Behling, WPC, the author pointed 

out that until the last decade, U.S. finding costs were 

competitive with other areas of the world. The costs rose 

sharply in the 1876 to 85 years as more high-risk prospects 

were drilled in response to rising oil prices. Tax 

incentives also encouraged some reckless drilling. In the 

future finding and development costs will likely decrease as 

the industry adjusts to new price expectations. 

Source: 

United States Finding I Development Costs 

Average 1985 $/Barrel 

1946 - 55 

1956 - 65 

1966 - 75 

1976 - 85 

1,70 

2,20 

2,50 

6,75 

D.J. Behling, WPC, April 1987 
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To compare the finding costs in several regions of the 

world, North America is far and away the costliest area to 

find and to develop oil. The Middle East is the cheepest and 

even the capital intensive offshore development in WesterL 

Europe requires only half the amountof money per barrel 

than North America. 

FINDING AND DEVELOPMENT COST BY REGION 

United States 

Canada 

Western Europe 

Latin America 

Far East 

Africa 

Middle East 

AVERAGE 1966 

1985 

2.7.3 Typical Offshore Costs 

TO 1985 

$/Barrel 

5,60 

4,70 

2,50 

1,60 

1,50 

0,75 

0,35 

The cost for offshore development has increased very much in 

the 70's to the early 80 1 s. Actual costs did overrun the 

previous start estimates so great that only the Arab oil 

embargo and the ensuing price increases sored many operators 

from financial disaster. 

The average Jack-Up Day Rates may serve as a general 

indicator for the cost development in the offshore industry 

even if we believe, that the total offshore development 

costs have been increased and reduced in a more moderate 

extent than the parly speculative exploration market. 
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Jack Up Day Rates 

Day rate 
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The figure shows a sharp increase in day rates and new 

building prices to 1981, and a sharp decrease in 1982 and 

1983. Long term correlation between day rates, used rig 

values and new construction costs started to diverge in 1985 

with rising yard costs and falling doll~r values. 

Most serious are high cost increases which have affected 

many projects. In a Cost Study Norwegian Continetal Shelf 

the so-called Moe-Committee evaluated costwise several 

Norwegian and British offshore projects. Norway, in the 

early 70's a newcomer on the offshore scene, was affected 

for 6 large projects which were started early 1970 by a cost 

increase of 178 %. Total investment was finally $7,3 

billion. For another 4 projects from 1975 to 1980 and with 

growing experience the cost increase was only 29%. 
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There was a wide variation in cost increases from +1355% for 

hook-up, +469% for engineering and management to less than 

100% for insurance, equipment and bulks: 

DISTRIBUTION OF TOTAL COST AND cos~ INCREASES 

FOR 6 NORWEGIAN P«OJECTS BEGAN EARLY 1970 

Cost Start Estimate Cost Increase 

mill. $ ' mill. $ ' mill. $ ~ 

':.'otal Cost: 7.261 100 2.614 100 ,.647 100 
iiooic-up 1.527 21 105 ' 1.422 31 
Engineering + 697 9 122 5 574 12 
Managel'lent 
Transport + 1.9,8 27 729 28 1.219 26 
Ins ta lla t ion 
Materials + 2.017 28 840 32 1.177 25 
Construction 
Insurance 131 2 66 2 6, 2 
Equipment: + 562 s 333 13 229 5 
Bulks 
Other Costs 377 5 416 16 - 39 - 1 

:::ncrease 
Above 
Start 
Est:imate 

' ... 173 
+ 1.355 
+ '69 

+ 167 

+ 140 

+ 96 
+ 69 

10 

The reasons for such cost increase in a new offshore ~ountry 

are quite interesting to know for developing countries in 

order to avoid the same problems: 

underestimation of problems and costs 

increased operator requirements 

weakness in project execution 

unforeseen inflation 

more stringent government requirements 
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Some more detailed information on exploration and 

development costs is compiled in the next 3 tables. 

Examples of offshore well costs 

Mobile Rig Rates 

North Sea I Gulf of Mexico platforms 

B - 2.7 - 6 
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Examples Of Offshore Well Costs 

North Sea and Gulf of Mexico 

Source: Ocean Industry, Oct. 1982/1983 

North Sea North Sea North Sea 
exploration well development well exploration well 

Vertical depth 10,000 ft 10.000 ft 9.000 ft 
Measured depth 10,000 ft 12.000 ft 9.000 ft 
water depth 350 ft 450 ft 100 ft 
Days 45 60 45 

Dally costs Semi-Submersible Platform Rig Jack-Up 

Drilling rig 52,630,420 5 973.950 52,192.520 
Day rate . s 60,()()()l•l . s 20.000'21 ·s 50,000f1l 

Fuel s 197,810 5 209,890 s 137,410 
Other contracts 5 401,660 s 508,870 s 264.250 
Transport 5 765.570 s 289.920 5 604.000 
SupervisiOnloverhead 5 291,430 s 451,490 s 271.800 

Total daily costs $4,286,890 52,434,120 53,469,980 
Footage costs 
Casing and wellhead 5 853,150 5 825,970 s 768.590 
Mud and cements s 496,790 s 457,530 5 646,280 
Logging (surveys only) 5 277.840 s 203.850 s 249,150 
Other 5 409.210 s 356.360 s 466,590 

Total footage costs $2,036,990 51,843,710 $2,130,610 
Other costs 
Site and rig move s 170,630 s 170.630 
Completion 5 604,000 
TOTAL WELL COST 56,494,510 $4,881,830 SS,771.220 

''' Dey r.ie assumes ng a~eady unoer conlract Present - can rn.ift., CDSIS ~ 1rOm 520.000 c:ay (re· 
cenlly contraci.j ng) to $100.000 Clay (rog corcrlCled - - •., logftl ""'rllel) •or .......suamersoDie lftd 
)Kk·up rigs. 

•2• Platform rig ra1e can vary signdoeanlly oep-.ng on Gale of c:onstrUCIOI encl contract arr1"941menl (e.g .• 
lease) 

• 01y rares are no1 ~ ., lhe total wetl cost 
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Examples Of Offshore Well Costs 

North Sea and Gulf of Mexico 

Source: Ocean Industry, Oct. 1982/1983 

Venical depth 
Measured depth 
Water depth 

Intangibles 

Drilling rig (type) 
Day Rate 

Bits 
Supply vessels 
Helicopters 
Mud. chemicals and 

mud engineering 
Cement and Services 
Logging and perforation 
T rearing and testing 
Directional dnlhng 
Other downhOle equipm,?nl 
Surface equiprr.enl 
OMng 
Toot rentals 
F11:id supervision 

and overhead 
Fuel. power. waler and 

:ut>ricants 
Cor 1 and sample analysis 
Miscellaneous 

Total Intangibles 

Tangibles 
Cas~. tubing and 

accessories 
Wellhead 

GuH of Mexico Gulf of Mezico GuH of Mezico 
exploratory well development well nploratory well 

8.219 ft 
8.279 ft 

266 ft 

8.252 ft 
10.020 ft 

191 ft 

12.600 ft 
13.560 ft 

.con 

Semi-Submersible Platform Rig Jack-Up 

(Drill only) (Drill and complete) (Drift and complete) 

52.406.000 $1,088.000 51,650.000 
43.000 12.400 30.000 

7.000 14.000 45.000 
391.000 364.000 464.000 

43.000 78.000 100.000 

244,000 322.000 110,000 
153.000 139.000 60.000 
.?09 .000 12) 213.000121 145.000 

8.000 Ill 126.000131 
60.000 60.000 

16.000 46.000 
;... 

19.000 
80.000 1•1 289.000 1• 1 95.000 

27.000 34.000 30.000 

, 19.000 80.000 100.000 
5.000 

312.000 ISi 3n.ooo rs1 533.000 
-----------

53.928.000 53.230.000 53.427.000 
----------------

s 125.000 s 641.000 s 631.000 
50.000 55.000 40.000 

------------------·--··· ·--------- -·--··- ---------
Total Tangibles s 175.000 s 696.000 s 671.000 

TOTAL WEL(COST 54,209.000 53,926.000 54,098.000 
111 

tncludn cosr of '°""'"''°" n9 Oay '"• cOSI rcpreHnls CSr•ll.o; r.g. MK• eo~"' I cat.,1ng "'-·-·"'i· "' lllCluOH lloll\.,lal'°"...., gtlvet PK•S...., - "'"""" 
1
•

1 tncludn. esr• ~ '"° """""'"'9 rrn11 
"' tncludn ... _,.,., fortc•st'"9. le' 1to1 IVf'WYW'WJ •nd PQS"iontng. commun.c.arons 1nd ptol. contraci ••Dor 
""!'"""~-lie 

... lftCluCln C41111"'9 
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As the table show, an average well in the Gulf of Mexico 

costs (in 1982/83) $ 3.9 to 4.2 million and in the North Sea 

$4.9 to 6.5 million. 

Development of mobile rig rates by type and area for 1983 to 

1986 shows in general decreasing prices in 1985 and 1986 

with a few exception (drill ships for South East Asia 

Mediterranean & West Africa) . 

B - 2.7 - 9 
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MOBIL RIG DAY RATES (1000 US $} 

8/83 9/84 9/85 9/86 

.Jack-U2s (250-300 f 't' new) 

Gulf of Mexico a - 14 12 - ia lO - 15 6.5 - 9 
North Sea 25 - :SS 20 - 35 25 - 30 15 - 19 
Southeas\. Asia 15 - 25 12 - 15 16 - 19 13 - 18 
Mediterranean & West Africa 21.5 - 25 20 a - 22 15 - 20 

Semi-Submersibles (1970-s generation) 

Gulf of ¥.exico 20 25 35 43 22 - 25 1 :i - 1' 
North Sea 25 - 35 20 35 25 - 35 15 - :iS 
South East Asia 20 - 30 16 - 20 20 - 23 N.A. 
Mediterranean & West Africa 20 - 30 20 - 25 27 - 35 26 - 30 

Drill Shies (conventional. 600 ft t) 

Gulf of r-r.exico 15 20 30 35 25 - 35 N.A. 
North Sea 
South East Asia 15 - 20 ~5 - 16 20 - 28 20 - 22 
Mediterranean & West Africa 15 - 20 15 - 22 18 - 24 1a - 24 

Reliable data to compare the costs of production platforms 

are not published in recent years. Therefore following a 

1981 example for a typical 36 slots North Sea Platform ($ 

1,5 billion) and a typical 24 slot Gulf of Mexico platform 

($ 40 million) published by Ocean Industry. 
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• 

-. 

• 

• 

U N I D 0 
CNo 87/151 

OFFSHORE STUDY 
- PNo US/GL0/86/293 

North Sea platform 

Drilling.'production plath>rm in the North Sea 
500-ft -lilt' depllls. '36 SIOIS 

JKket SllUC1ure 
Materills·-' 

Pila. '*' pileS 
l-VS 
Buopncy ianks 
Risets 
Al Oltiet SIHI 

Topside FKllilles 
Decks 
AccommodaliOn modules 
Processing ~-nl 
Carnprwssion equipmenl 
l:ulrurnenWion 
Helicleck 
Fireligllling.~esaving eQUipmenl 
Pumps 
Waiersysrems 
Calhodic prorlldion 
Heal exehangets. ~-

lns1ana110n Costs 
L.oacl-oul 
T--oul 
P!Kemenl 
Hoolo-up. elC. 

OU Disposal Facllllie• 
SPM'T ...... or 
Tot-in pipe line 

Miscdaneous 
TOlal ............................ . 
Dntlopmenl drilling .. • ........... .. 
T olal projecl COii ..•....•......•.•.. 
Annual operalinQ c:oslS ol llli$ plalform .• 
.,..,.. "' ,., -..... c:.rtnr WDD11S McXeN• . 

5 420 million 

s 200 million 

5 160million 
5 130 milllon 
51,140 million 
5 360 milliOn 
51.500 milliOn" 

590 million 

Gulf of Mexico platforrr1 
Estimated construction costs of a 24-slot drilling/production platform 

300-400 ft waler• in Ille Gull of Mexico 

Labor . . . ............................•. 57,200.000. 
Materials (lleel) ......................... 57.500.000. 

Ma111 Piles 
Buoyancy lank& 
Jackel i.gs 
Risers 
Main & cellar Oecks 
Etc. 

ln11allallon ............................•. 56.000.000. 
Orillint pt.ase 
Or~~ng con1raclOI' proYIOH Qua•lt•s ano llekporl. Orilling 

eQUlll-'Tler:I anosupporlMl'\l!Cls. Piallorm ni; 1911 aayra1nar1 
eSkma110a1s11.600: 1angillle and,,,.,~ COiis IO 111« or;1ilng 
conlraCIOI' lesl.) art f.2.841.600: ma•ing lllt cotl of tac/I wtl 
••oullO 53.957.600. 
To111 COii ror 22 wells ..................... 517 .067 .200. 

B - 2.7 - 11 

Production equipment • services 
Permanent ciuariers & llekpo<I ............. S 1 S0.000. 
Cranes ................................ S 300.000. 
SuMval lyllelllS ........................ s ~ S0.000. 
Motor generaior sell ..................... Sl.l.00.000. 
1na1rumen1alion & con1ro1a . . . . . . . . . . . . . . . suoo.ooo. 

Other 
Compression 1q\lipmenl, pumps etc. 
Separaiors 
Heat exchangers 
Waler sysiems for lnjecl1"11\.dnnlung 
eon- con••DI 

$4.000.000. 

Flftligllllng systems etc .................. 516.000.000. 
Total Cos11 ........................ s.co.000.000: 

Annual opera1l119 co111 for 11111 type plallor m 53,260.000 ................. "'"'...,. 
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Finally it has to be realized again that offshore equipment 

is long term investment and subsec:!Uent:ly for short term 

price changes the so-called "Operating Costs" of a platform 

are ruling any price struggle with low cost coapetitors. For 

the North Sea the Financial Times published e.g. in 1985/86 

operating costs which were surpr!.singly low. Abou-.: 95 p1:r 

cent of all Nort:h Sea produced oil was evaluated at $5 a 

barrel or less to operate. The rest costs between $5 and 11: 

North· Sea Operating Cost 1985 

12' of North Sea oil for operating cost of US$ 1,00 

30% " 1,60 or less 

60, " 2,00 n 

80% n 4,00 " 

95% " 5,00 " 

2.7.4 Comparison of Onshore vs. Offshore Costs 

Some figures provided from U.S. sources have to be used to 

compare typical offshore cost:s of drilling and equipping 

wells to tha~ in offshore waters. Comparative costs around 

the world are not: availabel in detail but the comparison in 

the U.S. will provide a vivid example of how eY-pensive 

offshore operations can be when compared to onshore drilling 

and development. The next table indicates that deeper wells 

are obviously more expensive while the cost to drill and 

equip offshore wells is, on average at least fourteen times 

more costly than on land. 
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--~ft • 411 

COMPARISON OP U.S. OFl'SRORE VS. ONSHORE COSTS 

TO DRILL POR ARD EQUIP WELLS - 1985 

Selected Depth Cost Per Well (Thousands of Dollars} 

Interval (ft.) Qnahore Offshore 

5,000 to 7,500 ft. $ 285 $ 1,876 

10,000 to 12,500 $ 975 $ ,,157 

15,000 to 17,500 $ 3,608 $ 7,976 

Average for all wells $ 279 $ ,,073 

drilled in 1985 

Average for all wells $ 280 $ ,,005 

drilled in 1986 

Source: American Petroleum Institute, Independent Petroleum 

Association of America, Mid-Continent Oil & Gas 

Association 
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3. Legislation and Financing 

3.1 Definition of Rights 

3.1.l Definition of Continental Shelf 

Offshore petroleum mineral rights within the Continental 

Shelf of a country are vested in the Government of that 

country. The definition of the term "Continental Shelf" is 

thus of great importance. To the scientists it means that 

zone around a land mass which extends from the low-·water 

line to a depth at which there is a marked increase of slope 

to greater depth. To the lawyer the continental shelf 

general 1 y comprizes that zone around territory, extending 

from the outer 1 imi t of the territorial sea to a depth of 

200 meters, or, beyond that point to a depth that is capable 

of exploitation. 

This is in essence the definition adopted in the Continental 

Shelf Act of 1958. It thus means that the Continental Shelf 

begins further from land than the geological continental 

shelf. In the case of the! UK it is 3 miles further from 

land. The legal definition means that it can also extend 

beyond the geological shelf edge. In the case of the UK 

areas have been designated for petroleum exploration 400 

miles from the mainland and in water depths exceeding 100 

metres. 

In the view of the International Court of Justice the regime 

of the continental shelf is based on a number of 

interrelated factors. These are 

B - 3.1 - 1 
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that the continental shelf was at one time part of the 

land territory of the state in question, 

that it is now a natural geographical and geological 

prolongation of the state's existing territory under 

the sea, 

thus this natural prolongation is seen in the 

gentleness of the gradient of the continental shelf, 

and 

that the continental shelf is proximate to the coast of 

the state. 

The International Law Commission decided against adhering 

strictly to the geographical concept and envisaged a state 

exercising rights over an area of the sea bed which would 

not conform to the "normal" concept of a continental shelf. 

Thus, Peru and Chile have no continental shelf in the 

geog~aphic sense, but they have claimed rights over the 

minLral resources of the sea bed adjacent to its coast on 

the model of a claim to the continental shelf. Similarly 

Norway has not only claimed but exercized rights in tbe Noth 

Sea west of the Nor;..e;gian Trough. 

3.1.2 Limits of State's Rights and Disputes about 

Controversy exists regarding the definition of the outer 

limit of a state's rights in the sea bed proximate to its 

coast. The definition provided in the Continental Shelf Act 

of 1958 has been queried. One view is that the outer limitis 

a line which moves ever outwards with the development of 

the capacity to exploit the sea bed . 
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A second, more commonly held view is that: the 

exploitability criterion is governed by the overall 

conception of the shelf as a geological feature and by the 

principle of adj~cency. This means that the furthest that a 

state can claim beyond the 200 metres depth line by the use 

of the exploitability test is to the foot of the continental 

margin. 

A vexed question is the rules for delineating the shelf 

between adjacent or opposite states. The Convention states 

(article 6) that in the absence of special circumstances the 

boundary between adjacent states is th~ medianline between 

their respective coasts. This has not: always been accepted 

by countries ~nd several disputes babe taken place. Where a 

party to a delineation dispute is not: a party to the 

Con·Jent ion, or where bot-h states are not: party to it, or 

where special circumstances justify departure from the 

median line principle (for example, if the coast of the 

state is concave and that of the other convex) the 

International Court of Justice has set out criteria which 

should be employed in reaching a settlement. Regard must be 

paid to broad, equitable principles, and among the factors 

to be taken into account are 

the median line principle, 

the configuration of the coasts of the states in 

question, 

the unity of the mineral deposits in the disputed 

territory, and 

the proportionality of the area and resources between 

the states . 
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Ownership of offshore mineral rights thus depends upon the 

definiton of continental shelf. There is no question that 

offshore rights within territorial waters belong to the 

state in question. Problems can arise in federal states, 

however. 

In the USA mineral rights within the first three miles of 

waters from the shore are vested in the state in 

question.Beyond that point the continental shelf commences 

and all rights are vested in the Federal Government. 

Problems can arise. For example, in the Beaufort Sea there 

has been a long legal dispute over the Dinkum Sands. These 

are located more than three miles from the Alaska mainland. 

The Alaska Government claims that they constitute part of 

Alaska. The Federal Government claim that they are merely 

sands which appear above the surfaee of the water for only 

part of the year and cannot be considered part of Alaska 

territory . 
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3.2 The Role of National Oil Companies 

3.2.1 With Nationalized Industry 

Among developing countries the existence of state oi 1 

companies is the general rule where a petroleum sector, 

even a very young infant one exists. Their significance 

varies greatly from country to country. In some major 

producing countries where petroleum exploitation was 

nationalized they dominate the whole industry in the country 

concerned. Obvious examples are Iran, Saudi Arabia, Kuwait, 

Venezuela, Algeria and Mexico. In these countries the 

national oil company virtually runs the petroleum 

exploitation business. 

There are significant differences within this group, 

however. In Iran, Iraq, Kuwait, Venezuela and Algeria the 

industry was nationalized in the 1970s, generally in an 

abruFt manner. The result was that the incumbent owners did 

not possess all the relevant technologies in sufficient 

quantity to continue exploration and development work. They 

sometimes concluded agreements with other companies to 

remedy this deficiency. Further new exploration work was 

slowed down because of lack of relevant expertise. In the 

case of Mexico Pemex has built up expertise over a long 

period of time and its technical skills are now highly 

developed. 

3.2.2 Type of Contracts in not Nationalized Industry 

In developing countries where the industry has not been 

nationalized but where the petroleum sector is substantial 

and long established national oil companies generally play a 

B - 3.2 - l 
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dominant role. Examples are Pertamina in Indonesia, 

Petrobras in Brazil, Petronas in Malaysia, NNPC in Nigeria 

and CNOOC in China. In these countries there is a spread of 

types of petroleum agreements but the roles of the national 

oil company is dominant within them all. 

Thus in Indonesia and Malaysia and China there are 

production sharing contracts. The national oil companies are 

the licensees and partners in the e..ieploitation process on 

that account. The national company is a partner in each of 

the fields being developed. In addition in Indonesia 

Pertamina has many subsidiaries involved as partners in the 

.,;upply business. 

Partnership under a production sharing scheme does not in 

itself mean equity participation. In Indonesia there is no 

participation in this sense, but in Malaysia and China 

equity participation at the rate of 50% does take place. 

Being partner in a production sharing agreement does not 

automatically mean that a national oil company would play a 

dominant role in the industry. There are cases where 

national oil companies are licensees and partners under 

production sharing agreements but play a fairly passive role 

in the industry. 

Mozambique is a case where the national company, ENH, does 

not play a dominant role. The extent to which the national 

company dominates the activity depends principally upon two 

factors, namely 

the degree to which active participation is allowed 

under the agreements, and 
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the energy which the national company itself displays. 

Where the petroleum industry has become large the national 

company has generally becoae more assertive and foreign 

investors have been prepared to let it have greater 

influence. 

In Brazil risk sharing contracts constitute the main form of 

agreement. Under this type of arrangement an active national 

oil company is a sens!ble and possibly necessary vehicle to 

ensure that the risk service contracts operate efficiently. 

In Nigeria concession agreements exist but NNPC has equity 

participation in every field. It i~ -~ this basis that the 

national company plays a major role in the industry. 

It is thus clear that under any type of contractual form the 

national company could pldy a major or minor role depending 

on 

the specific terms of the agreements and 

the energy with which the national company pursues its 

work. 

Of course, where a large equity participation in every field 

is provided for, the national company is bound to play a 

major role. In such case the national company will be 

directly involved in the financing of field developments and 

questions of the funding of the company can loom large. This 

will especially be the case where there are considerable 

numbers of projects comjng forward . 

8 - 3.2 - 3 
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3.3 The General Role of Multinational Oil Companies 

3.3.1 As a Concessionaire in Exploration 

The first form of agreement between a host Government and 

multi-national oil companies was the concession. This has 

changed considerably in substance over the years with the 

regulations generally being tightened up to give the host 

country Government a much greater degree of control and 

involvement in decision making. Essentially the concession 

agreement gives mineral rights, originally vested in the 

state, to the invest:ing oil company in return for certain 

obligations. 

The rights which the licensee receives are equity rights_ 

The investor will normally be given title to any oil 

discovered. Generally the company will be given a licence 

which allows him to explore for, develop and produce 

petroleum. Sometimes licences are divided between 

exploration licences and production licences. A company 

initially obtains an explor~~ion licence. If a discovery is 

made a production licence is then obtained which enables the 

deposits to be developed and produced. 

In modern concession agreements there are many obligations 

at~ached to the award of licences. There may be ~~itial or 

signature bonuses to pay. In the USA and Canada licerces are 

awarded by auction but this is generally not Jone in 

developing countries. Signature bonuses are common, 

however. The investor wi 11 have a work program to fulfil. 

This constitutes a main obligation required in return for 

the award of the licence . 
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At the exploration phase this will involve seismic and 

drilling obligations in particular. These will have to be 

conducted within a stipulated time period. By the end of the 

stipulated period (often five years for offshore situations) 

there will be a relinquishment obligation: a certain part of 

the acreage will have to be hande~ back to the authorities. 

There may be second and third exploration periods with 

further relinquishment terms attached to them. 

3.3.2 In the Production Phase 

In the event of a discovery there is frequently an appraisal 

period during which the investor has to appraise the 

prospect and determine whether it is commercial or not. If 

the find is commercial he will then have to prepare a 

development plan. Normally this will have to be approved by 

the appropriate Government ministry. Su~h approval will 

relate to principally 

the type of development: plan (e.g. type of platform, 

whether there is a pipeline to shore or offshore 

loading, provision for environmental and safety 

problems), and 

the production profile for the field. 

Often license provisions permit the authority to propose 

amendments. 

License agreements will have many other provisions. Some of 

the principal ones are fiscal and others relate to training 

and the transfer of tP.chnology. These issues are considered 

below in some details. A concession can contain provisions 

for state company equity participation. This could be on a 
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full risk-sharing joint-venture basis, or in a carried 

interest basis. This generally means that the investor pays 

for all the exploration costs. In the event of a discovery 

the national oil company would participate for a specified 

share. The details vary from one country to another. In some 

cases the state company pays all its share of the costs 

after a field has been declared commercial. In other cases 

it agrees to pay "its" share of sunk exploration costs. The 

importance of these differences is discussed further below 

in the section dealing with risks . 
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3.4 Production Sharing Agreements 

3.4.1 The Foreign Oil Company as Contractor 

The section main type of contract is the production sharing 

agreement. Under this scheme the foreign oil company is a 

contractor. The national oil company is generally the 

1 icensee. In some countries, however, there may be no 

national oil company even through there is a production 

sharing agreement. In that case a specified Government 

department looks after the state's share and interests. 

Nepal is an example of a country with production sharing 

agreements but no state company. 

Under production sharing agr~ements the oil company as 

con"::ractor does not have tit le to the petroleum. This 

generally remains ~.th the State. The investor is given 

rights to dispose of the oil and retain some of the 

revenues. Generally the contractor will procure and pay for 

all the equipment necessary for exploration, development and 

production but title to the physical capital assets passes 

to the state oil company as well. 

3.4.2 Obligations of the Foreign Oil Company 

Under production sharing a~reements the investor will have 

similar obligations as under a concession agreement. There 

may be signature bonus payments and sometimes production 

bonus payments as well. There will be an exploration period 

generally similar to that under a concession. The work 

program will be agreed at the negotiation stage of the 

contract. There will be relinquishment conditions as in a 

modern concession . 
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In the event: of a discovery there will be an appraisal 

period during which the investor has t:o determine whether 

the project: is comm~rcial. In that: event he has to prepare a 

field development: plan as in a concession. This will have to 

be approved by the appropriate authority. Such approval 

includes the type of development: proposed a~d the production 

profile. It will normally be the case that a field 

development and operating committee will exist: which 

in::ludes members from both the investing company and the 

national company. This will be the case even if the national 

company has no equity participation. 

3.4.3 Share of Revenues 

Under a production sharing agreement a certain proportion of 

the oil is initially employed for purposes of recovering the 

costs to date. This is termed "cost oil". The percentage 

figure is either stated in general regulations or subject to 

negotiation. There may also be regulations concerning the 

rate at which various categories of costs can be recovered. 

This again may be stated in general regulations to determine 

in negotiations. 

The remainder of the oil is called "profit oil". This is 

split between the investor and the national oil company in 

predetermined shares. These shares may be fixed in general 

regulations or may be determined in negotiation. Frequently 

the percentage is not a flat one but varies with production: 

the Government's share generally increases as field 

product ion increases. The system is thus progr·essive in 

relation to field production . 
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In many production sharing agreements there is also 

provision for royalty payments and income tax payments. 

Conceptually these should not be included in production 

sharing agreements, but they have crept in during the 1970s 

on an increasing scale. Income tax is often included because 

it is often di ff icul t for a host Go.,,ernment to exclude an 

industry from a general inco~e tax. Fiscal aspects are 

discussed in detail below . 

Equity participation by state oil companies is also possible 

within a production sharing agreement in a manner similar to 

that under a concession agreement. The variations noted with 

concessions are all possible with production sharing 

agreements. Examples include Malaysia and China. It is thus 

possible to have production sharing arrangements 

incorporating royalties, income tax and state equity 

participation. These are present in Malaysia and China. 

From a legal viewpoint these are big differences between 

concessions and production sharing agreements. From an 

economic viewpoint they can be constructed to produce 

similar effects. An investor can generally operate within 

either framework. The effects of the agreements depend on 

the specifics of the provisions not the type or form of 

agreement . 
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3.5 Service Contracts 

3.5.1 Risk Service Contracts 

Another form of agreement is the service contract. There are 

two variants of this, namely 

the risk service contract and 

the non-risk service contract . 

In service contracts the oil company is a contractor engaged 

to perform defined services. His reward may be in cash, but 

sometimes he wi 11 have access to crude oi l under buy-back 

provisions in the agreement. In some contracts the oil 

company's fee can even be a percentage of the crude oil 

produced. 

In some respects risk-service contracts are similar i~ their 

principles to production sharing contracts. The oil company 

generally undertakes the exploration and bears the 

exploration risk. In case of commercial discovery the oi 1 

company is reimbursed for its costs and investments and paid 

for its services. The oil company has no mineral rights. In 

fact in mar.y agreements the national oil company takes over 

the operation of a field once it has been dev~loped. 

Brazil has played a main role in developing risk service 

agreements over the last 15 years. The features described 

above apply to .:he B. 1zi 1 i an agreements. The agreemen"Cs 

provide for the reimbursement of funds employed for 

exploration purposes over a 5-year period w!thout interest. 

Funds employer\ for field development are reimbursed with 

interest . The remuneration of the oil company is a certain 
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percentage of the market value of the field's production. 

This is in effect a reserve royalty. The investor may also 

purchase a certain amount of the oil produced at world 

market prices. 

Under risk service agreements the contractor is generally 

obliged to submit exploration programs for approval. 

Similarly field develop1:tent plans have to be approved as in 

production sharing agreements. These are prominent features 

of the Ecuador risk-service agreements. In this country th~ 

cost recovery and the service fee are paid in kind out of 

the expected product ion. Income taxes are also payable by 

contractors under risk-service agreements. 

3.5.2 Non-risk Service Contracts 

Non-risk service agreements are not widely used. They have 

been employed by large producing countries such as Saudi 

Arabia and Venezuela. In Abu Dhabi the offshore Zakum f~eld 

is operated by Total for a per-barrel fee coupled with the 

right to buy part of the production. No element of 

exploration risk is incorporated in these agreements . 
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3.6 The Risk Sharing Aspects 

3.6.1 Illustration by an Example 

The risk sharing under the d~fferent types of agreements is 

primarily a function of the specific elements in the 

contracts though the form does l"ot have some influence. 

State company equity participation can have a significant 

effect on exploration risks and incentives in particular. 

This is best illustrated by an example. Suppose that the 

following information is available: 

Cost of exploration program = E = $ 10 million 

Net Present Value of Discovery = NPV = $ 100 million 

Change of discovery = P = 1 in 5 

The Expected Monetary Value (EMV) = P (NPV)-E = 
+ $ 10 million 

The effects of the following types of state participation 

can now be assessed. The rate of participation (GP) is taken 

to be 65 % . 

State does not reimburse exploration costs: 

EMV = P (NPV) (1-GP) - E = $ 3 million 

State company pays its share of all exploration costs: 

EMV = P (NPV) (1-GP) - E (1-GP) = + $ 3.5 million 

State company reimburses exploration costs only where 

commercial discovery made: 

EMV = P (NPV - E) (1-GP) - (1-P) E = - $ l.7 mjlljon 
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The details of the participation arrangements are thus seen 

to be important in determining exploration incentives. The 

degree to whi~h the state company sharP.s in the exploration 

risks is the most important element but the extent of state 

participation is also important. Thus if the state's share 

were lower than 65 ~ the chances of disincentives being 

produced woula be lessened. 

3.6.2 Risk-Sharing with Different Contractual Forms 

Some general statements may be made about the risk-sharing 

characteristics of the different contractual forms. With a 

pure non-risk service contract the contractor is paid a fee 

which is not dependent on the fruits of exploration nor on 

the behaviour of exploration and development costs nor on 

the behaviour of the oil prices. Thus no risks apart from 

the host country's ability or willingness to pay are 

incurred by the contractor. The other side of the coin is 

that no extra rewards accrue to the contractor if the 

project is very successful . 

With risk service contracts the geological risk is place~ on 

the contractor. With rewards to the contractor in the form 

of a fixed fee the development as well as exploration risks 

fall on the contractor. Part of the reservoi~ risk is also 

borne by the contractor. The oil price risk is not borne by 

the contractor. If the reward of the contractor is in the 

form of a royalty the contractor bears some of the reservoir 

risk and also a part of the oil price risk. Risk service 

agreements may not motivate contractors to seek reserves 

aggressjvely because they do not benefit to a major degree 

from such extra efforts. This effect is stronger with non

risk service agreements because the contractor has nothing 
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to gain from "better" exploration and development 

strategies. Similarly under pure non-risk service contracts 

there are no incentives on contractors to keep costs as low 

as possible as their rewards are not linked to such 

achievements. 

Under production sharing agreements this contractor 

initially bears all the exploration and cost risks but these 

are then shared with the Government throu~h the revenues 

obtained from discoveries. There is a common interest in 

keeping costs as low as possible. Both parties gain from 

increases in reserves and so contractors have no incentive 

to explore agressively. Both parties share in the oil price 

and reservoir risks because both gain or loose as the size 

and value of reserves goes up or down. 

Under concession agreements there is also a community of 

interest between licensee and host Government. The licensee 

bears the initial exploration risks (though these may be 

shared through the tax system) but both parties have an 

incentive for the exploration to be fruitful, and 

development costs to be kept as low as possible. Both 

parties share in the development risks (the Government 

through the income tax system) and both share in the oil 

price and reservoir risk (the Government again through the 

income tax system). 

There are what may be described as contracting risks. These 

are here defined as unilaterial departures from the terms of 

the agreements by one party which jeopardizes the othll;!r 

party's position. In this context downside risks refer to 

cases where the contractor "walks dWay" from his obligations 

or where the Government defaults on payments to the other 
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party (because it feels that the share going to that party 

is "too large"). Upside risks in this context refer to cases 

where the Government uni laterally reduces payments to 

contractors because they are thought to be "too large" in 

relation to the investment or risks undertaken. 

In this context risk-service contracts could involve some 

downside risk on the part of a Government. Under production 

sharing agreements a flat production share (rather than one 

where the Government share rises with production) may 

produce upside risks if the reserves turn out to be very 

large or oil prices rise sharply . 
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3.7 Fiscal Aspects 

3.7.1 Royalties 

The fiscal aspects of petroleum exploration contracts are 

obviously important in determining the respective rewards to 

licensees/contractors and Governments but they also 

influence 

incentives to licenses or contracts, 

the likely stability of the contracts and 

the risk-sharing between Government and investors. 

Royalties constitued the traditional reward to landlords 

from petroleum exploitation. Traditionally they were simp}e 

to calculate and brought revenues to Government as soon as 

production commenced. They do not involve much risk-taking 

on the part of Governments. The cost risks are kept firmly 

with the investors and the oil price risk in only borne by 

the Government to a very limited extent. When oil rices rose 

dramatically in the 1970's traditional royalties were 

perceived to be inadequate collectors of the greatly 

increased economic rents from petroleum exploitation. The 

convential rate (12 1/2 ~) left too big a share of the rents 

with the investors. Higher rates of royalty were often 

introduced. These were sometimes on a sliding scale related 

to the size of field production. This reflected the idea 

that taxable capacity increased with field size. 

Royalties, even of the sliding sca]e type, are a crude 

device because they are unrelated to profits. Thus when oil 

prices fell in 1986 large royalties could readily turn 

8 - 3.7 - 1 



• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

fields which were viable on a pre-tax basis into non-viable _ 

projects. 

3.7.2 Profit-Related Taxes 

Reflecting the high profits fro• petroleum exploi tat: ion in 

the 1970's special profit-related taxes were introduced 

within the scope of aany concession agreements (though under 

separate legislation). These have purported to take into 

account the characteristics of pet:roleua exploitation 

offshore, particularly the fact that: profitability varies 

considerable from one field to another. Such systems have an 

elaborate sys~e• of allowances. In general they are 

progressive in relation to profits (unlike royalties and 

production taxes which are regressi~Te in relation to 

profits). 

Being generally levied on a field-by-field basis such taxes 

share in the development costs to some extent although the 

investor has to wait until production from the field in 

question commences before the costs can be written off . 

Where exploration costs are al lowed against income from 

other fields for purposes of the special tax, the Government: 

shares to a high extent in the exploration risks. 

Despite the profit-re lated nature of these special taxes 

they have generally not proved sufficiently flexible in 

response to major oi 1 price changes and discretionary 

changes have been made in several countries. The schemes are 

not sufficiently closely related to economic rents (as 

opposed to profits in the normal sense) to prevent field 

development disincentives from being produced. The ring 

fence whereby the taxes are levied on a field-by-field basis 

B - 3.7 - 2 



• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CHo 87/151 - PHo US/GL0/86/293 

contributes to the potential disincentives on field 

developments. 

Under the production sharing schemes in many developing 

countries the share of profit oil accuring to Governments 

increases with field production. This means that the 

Government take is sensitive to changes in profits emanating 

from differences in field sizes. This is a factor producing 

stability in the agreements. On the other hand the 

Government take is not very sensitive to major changes in 

oil prices. Thus when oil prices fell dramatically the terms 

of production sharing agreements in s~veral cases had to be 

changed to encourage new investments. 

3.7.3 Company Income Tax 

Company income tax is widely levied on petroleum 

exploitation. Th.~ terms of this tax can influence 

incentives. In particular the depreciation terms (how 

quickly costs are re~overed against the tax) determine the 

extent to which post-tax rates of return are reduced below 

pre-tax rates of return. The slower the al lowed rate of 

depreciation the greater the difference between post-tax and 

pre-tax rates of return. A further main issue concerns the 

presence or not of ring fence provisions. If they exist the 

investor will have to wait until production from a field 

commences before he can claim relief for the development 

costs of the field and possibly exploration costs as well. 

Such provisions put more of the risks on to the investor. If 

no ring fence P.Xists the investor is able immediately to 

obtain relief for his exploration and development costs. The 

Government is then sharing in the risks to a greater extent . 
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3.7.4 Special Taxes 

In some developing countries (e.g. Papua New Guinea and 

Tanzania) special resource rent: taxes exist:. These perait: a 

specified rate of return to be achieved before taxation is 

levied. The tax is then levied on net cash flows. This tax 

is highly sensitive to changes in field size, development 

costs and oil prices. The scheme is thus likely to remain 

stable over a wide variety of operating conditions. This 

should encourage exploration and field development. The 

downside risk is shared to a very high degree by the host 

Government (unlike the case with a royalty or a standard 

company income tax) . 
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3.8 Transfer of Technology Provisions 

Al 1 types of contract contain provisions dealing with the 

transfer of ~echnology including labour training and the 

purchase of local goods and services. Ho .!YJ!.e of agreement 

is superior from the viewpoint of increasing local benefits 

by maximum economic use of local goods and services, labour 

training and transfer of technology. Effective results 

depend upon the specific details of the agreements and the 

vigour and energy with which the provisions are pursued by 

the parties to the agreement. 

This subject was discussed in detail in Section A.3 above 

and the information and arguments presented there will not 

be repeated here. In general the lessons from actual 

experience over the last two decades are that insufficient 

effort has been given to this subject by both parties to 

obtain maximum economic transfer of technologies. In some 

cases the clauses have remained dormant. 

Pakistan is an example where the regulations are very 

general and the Government has adopted a fairly passive 

attitude. To obtain more effective results in this area 

contracts need to have speci fie clauses dealing with the 

precise obligations of the parties to the agreements. 

Specific attention needs to be giv~n to how the technologies 

are to be transferred. Similarly it would be helpful if 

specific financial commitments could be incorporated into 

the agreements. This can be done and is incorporated within 

the agreement in existence in Nepal. 

Specific contracts for the transfer of technC'logies 

(sepArate from the petroleum exploration contracts) were 
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discussed in Section A-3. Thus specific commercial contracts 

can certainly be effective in promoting technology transfer 

mainly because the obligations are clearly sp~cified. Most 

genera 1 agreeaPnt:s whether with private organizations or 

with official organizations may effectively transfer 

technology but sufficient specific evidence is not available 

to make a general pronouncement on their effectiveness . 
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3.9 Financing 

3.9.1 Standard Ways of Financing 

Offshore oil and gas projects are essentially financed by 

retained earnings of the oil companies and 

borrowings from the banking system. 

Exploration is generally financed by retained earnings. The 

exploration risks in the petroleum sector are such that 

banks are generally unwilling to lend for this purpose. As 

was discussed above the Governments of host countries may 

indirectly share to a considerable extent in the financing 

of exploration by permitting a fast rate of write-off of the 

exploration costs. Thus if the tax rate is 50 % and the rate 

of write-off for the exploration costs was 100 % {or 

immediate) the Government would in effect be financing 50 ~ 

of the exploration costs. 

Field development costs are financed in part by retained 

earnings and partly by borrowings from the banking system . 

This ratios vary considerably from company to company 

depending on the financial position of the different 

companies. Thus the financially strong Shell company has 

financed most of its projects in the North Sea from retained 

earnings despite their huge cost. Bank finance was 

traditionally given in the form of loans where the other 

assets of the oil company were available as collateral. If 

necessary the bank had recourse to the borrower's other 

assets as collateral for the loan given . 
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3.9.2 Innovative Forms of Financing 

In the 1970's because of the huge costs of some offshore 

projects innovative forms of lending were devised by the 

consortia of banks involved. Consortia were required because 

of the huge sums required. Production lending was developed 

in the first half of the 1970'~. The pr=ject (or more 

specifically revenue from the field in question) is used to 

service the loan. It was not possible in the North Sea to 

offer the reserves themselves as collater2l because the 

Companies did not have title. (Title is only transferred to 

the companies when the oil reaches the w~l lhead in the UK 

North Sea). It was not easy for operators in the North Sea 

to offer field production as the sole security, particularly 

before the oil had started to flow. Once production flows 

are established the stream of revenues can (and has) been 

employed as collateral for a new development. This has 

become known as piggy-backing. 

Project finance has two criteria. The first is that the 

finance is raised from banks in the name of the project 

itself or collectively by the companies running the project. 

The second is that project finance offers little or no 

recourse to the companies involved and is off their b~lance 

sheets. There have been few collective financings in the 

North Sea because the financial standing of the participants 

often varies considerably within license groups. Examples of 

this type of financing are Ekofisk and Frigg. The Ekofisk: 

pipeline was a suitable case because the financings could be 

based on throughput guarantees. Yet the security was 

eventually the borrowers'corporate balance sheets. Financing 

with 1 imi ted or even zero recourse to the other assets of 

borrowers have been made in the North Sea, but they have 
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generally been for individual participators rather than for 

projects in the sense of a whole field. "Off balance sheet" 

financing is supposed to invoice the borrower in paying a 

higher rate of interest to reflect the greater risk to the 

lending banks. The long term debt in the balance sheet of 

the borrower is kept down by the financing technique. 

Under limited recourse loans the banks undertake some of the 

reservoir risks. Overall field recovery risks are also borne 

to some extent by banks under limited recourse loans. 

Project completion risks (whereby there is a risk that the 

date of first production mQy be delayed) will also to some 

extent be undertaken by banks under limited recourse loans. 

Oil p~ice risks are also shared in part by the banks when 

undertaking limited recourse loans . 
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4. Offshore Infrastructure, Procurement and Project Management 

4.1 International Offshore Projects 

4. 1 . 1 Network of InterdepE •. Jences 

The international offshore industry can be characterized as 

a multi-level network of interdependences. Understanding 

this mechanism is essential for a successful sales policy. 

Interdependences Offshore Industry 

Ruearch Venel1 
etc. l 

Oil ' Cu Production /Tnn5por:ation/Refining 

Ceophy5iu 

Exploration Platform/ ~ 
Dnlhng Equipment 
(Bru.. fubular5, • 11./srt . 
Logginri etc'\ ~~fl,AI. "Ices; 

Main-; 
Subcontractor5 

~ 

Exploration ( .,, "' - - ..._ I:\ Drilling 

-.t., / ' 

(

\, E / Operating \ 'i 
'... l I Oil ' Cu I ~ 

~ ' \ -
~ \ Company I I 
~ - - I . 
"1>. °' Con1ultin9 ' ~ ' / ~ 

Enqrneering - - -
(Production Platform) ,. .. ''t>ru 0.0-'~ .... t 

Platform / 
Fabricuion 

1 

\Production 
Inspection· 
Maintenance· 
Repair 

\ i 
lnuallation 
Hook Up 
Commiuionins 

Main-!Gener1I-/ 
Subcontr1c tors 

Platforms 
PipelinH 
Lotdin9 Syuem• 
etc. 

"'•te~tem5 
Pack19es 

Fabricator5 of Equipment 

B - 4.1 - 1 



• 

• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

At the center of the industry is the operating oil & gas 

company. To support their activities there are thousands of 

consultants, engineering companies, contractors, 

fabricators, sub-contractors, etc. All efforts finally 

result in the production of oil & gas hydrocarbons. 

Organization structure and buying influences vary from 

company to company and from project to project. 

The operating company may be an independent or integrated 

(drilling, production, pipelining, processing, marketing) 

oil or gas company. It may also represent a number of 

companies holding an offshore license in the form of a 

consortium. 

In Developing Countries the operator often is a National Oil 

Company or it is a subsidiary of an International Oil 

Company. Personnel is seconded for a specific project or an 

oil company respectively a consulting company act as advisor 

for the developing country. 

Comprehensive organization and planning work is required to 

implement a large offshore project. As soon as a field is 

declared a "commercial" find, "project task forces" and a 

"project management team" are installed. 
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4.1.2 Time Aspects of Project Realization 

Planning and construction require several years and several 

hundred companies participating in the project. This can be 

demonstrated by three examples for oil and gas fields in the 

Norwegian North Sea: 

1. Statf jord B 

Integrated drilling/production/quarters platform, 

180,000 bpd. investment NKr 10.8 billion. Tenaers 

requested 1975/76, on stream/installed August 1981. 

Main consultant was integrated in Mobil's project team. 

3 main contractors. 300 companies with 'O 000 people 

involved for 32 million man ho~rs. 

2. Statpipe 

Planning and Construction of 884 km subsea pipeline, 2 

riser platforms and onshore terminal = 6 years, US-$ 3 

billion 

Schedule: Sept. 1980 = Pre-feasibility study 

Fehr. 1981 = ST ATP I PE group founded 

.June 1981 = Approval by Norwegian Starting 

Dec. 1981 = Project services contract for 

Fluor Ocean Services 

1982-1983 = Contracts for steel/equipment 

1983 = Fabrication & installation 

riser platforms 

1983-1984 = Laying of pipeline 

1984-1985 = Construction of onshore-

terminal 

1986 • Project completed 
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3. Oseberg A + 8 

For a production start-up in 1989 the procurement 

started already in 1984, i.e. any possible vendor had 

to fill in questionnaires and establish a QA/QC system 

already years before delivery. 

On the next page Norsk Hydro's Field Development Plan 

is illustrated: 

B - 4.1 - 4 



• 

-. 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

THE OSEBERG FIELD DEVELOPMENT PLAN 

Scurce: Norsk Hydro 

A-plonfonn 1983 198-4 1985 1986 

Dec:lt ond modules I -Engineering ·I 

Procurement 

Mainframe I 

Premsemb'es I I 
Living Quarters - ~ 

Compressor I I 
Power Module : I Water Injection 

Emergency Power I 
I 

Separation r 

Flore Boom ond Bridge I 

Concrete Bose 

Construction oncl Outfitting --- , __ 

Hoolc-up 

Towout. commissioning 
- . ·-

B Platform 1983 198-4 1985 1986 

Declt ond modules -Engineering r - ,. I 

Procurement I 

Drilling Module I 

Mud Processing Module/ 
Equipment Module I 

Derrick I I 

Moin Frome I 

Steel Jacket 

Engineering I ---ci.c..·1 

Procurement I 

Construction 

Template -
Predril&ng c::::J 
Hoolc·up. commissioning 

.. 

• Bosic Engineering 

• Engineering 

D Contract Phose 

• Procurement 
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4.1.3 Main Development Schedule 

The Project schedule will be developed following agreeaent 

over the developaent concept for a Project. The agreeaent 

being the result of detailed evaluations of the various 

proposed alternative concepts that were evaluated. 

The first phase of the Project will be dedicated to Basic 

Engineering followed by the first part of Detail 

Engineering. These early phases will provide both technical 

and coaaercial details that will per•it selections of 

Vendors and Contractors. 

During the early phases a te•plate will be fabricated and 

placed in the weather window, allowing the pre-drilling of 

wells to commence. The offshore phase will commence with 

installation in the weather window, and be completed to suit 

the program . 
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'·2 Execution of Project Development 

,.2.1 Project Organization/Project Philosophy 

To cope with billion-dollar projects, the oil companies have 

developed their own project philosophies and special 

procedures for awarding contracts. Based on Anglo-Saxon 

contract law, basic philosophies have been developed which, 

with some variations, are eaployed worldwide . 

In the 1950s, contractors offered the oil companies a more 

or less precisely defined service for a firm price (possibly 

including an escalation clause). The reasons were: fastest 

possible field development and limited facilities of the oil 

company. Rapid technical advances fol lowed, with different 

and higher demands being placed on offshore engineering. 

Improved management methods were required to cope better 

with specification alterations and cost increases for 

projects lasting several years. The contact between oil 

company and contractor became more and more important . 

Interestingly enough, it was not the businessmen but the 

eng.lneers in the offshore industry who opened up this new 

market. The engineering firms (that had until then only been 

active en the design and engineering side) increasingly 

offered compre~ensive Project Management schemes with 

Procurement, Construction Supervision, Installation, 

Commissioning, Hook-Up and Finance Engineering. Nowadays, 

three types of management systems (with variations) have 

basically emerged: 
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1. General/Priae Contracts 

The General Contractor takes an overall responsibility 

for Design/Engineering, Procurement and Construction, 

and possibly also Installation, Coamissioning and Hook

up. 

This type of contract is preferred mainly by saaller 

oil companies (e.g. ONGC, Sanagol). Others split the 

tasks into several Prime Contracts, e.g. 

British Petroleum Magnus Field: 

Main Contractor "Structure": John Brown - Earl and 

Wright 

Main Contractor "Deck": Matthew Hall 

plus 160-man BP Project Team. 

EPC-Contracts cover Engineering, Procurement and 

Construction as a turnkey service from the contractor 

to the oil company (often on a lump sum basis) . 

The fall of oil prices in the last years has caused a 

marked change in offshore project planning, with net11 

contracts becoming once again subject to the idea of 

EPC-orders. 

2. Oil companies with their own Manageaent Teaa 

Project Management and Procurement are carried out by 

the oil company, which then hcts greater control and 

influence but higher personnel costs. 
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3 . 

This fora of •anagement is preferred particularly by 

the larger oil companies (e.g. Phillips), also for 

smaller projects. The oil coapany may possibly for• a 

subsidiary for such purposes: Total CFP with Total 

Marine, BP with BPPG (for the Middle East), and Sohio 

USA. 

Service Contracts 

The Project Services Contractor and the oil co•pany 

work together in a Combined Teaa. The Combined Team 

awards the orders for Design/Engineering, Fabrication, 

Installation, etc. The PSC strengthens the manpower 

capacity potential of the oil company. Numerous oil 

companies tend to choose this solution. The oil company 

and the PSC place the Engineering/fabrication order 

with the so-called Main Contractor who is, however, not 

given the responsibility of supervising his own work 

(conflict of interests!) . 

Which system the oil company will give preference to depends 

heavily on the answers to two questions: 

A To what extent shall the oil company carry out Project 

Control work? 

B How big or small is the oil company and therefore its 

manpower potential, and how big/small is the project? 
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Out of 23 oil companies covered in a recent study, only 4 

still tend towards using a true outside General Contractor, 

12 tend to use the Project Services Contractor (with hybrid 

forms), and 7 would prefer to set up their own Management 

•ream. 

An actual example for a large offshore project incorporating 

various types of contracts and more than 100 companies as 

contractors, subcontractors etc. are shown on the following 

page "Statpipe Project Orders" . 
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'· Sep1. ,,.. 

Pre-Fualbility St&1dy STATPIPE PROJECT ORDERS 

Statoil. Nonk Hydro. 

S•ga Petrole&1•. Dyno Ind. 

17.l.11 .------ --·---------------------------· ----------------------------- ... ----- - ------------ --: 
Statpif'! CoonSMtium: Statoil H \. Elf 10 \Norsk Hydro I \. 

Mobil 7 \. Eno 5 \. Norake Shell 5 \. Total 3 \. Saga l \ 
·---------·--------------·-----··---··-----------·-·-··----------------------·-------·--· 

100 .. ,ill. $ 

Pro·ec1 Servicn Contractor 

U• ktn Pif>!linH 

7 Mill. S 

Pre-Engineering 
.:>etail Duign Work 
Snamprogelti. Fano 

50 Expcru with Sub·Contr. 
A/S Ccotum 
A~ Ceocons.ull 
Continental Shelf lnstil&1te 

Huntings Survey 

350 Mill.$ 

Fabrication Steel/Line Pipe 
-00 000 I 21" • 30". 3'" 

1) t.'.arybeni • .,\itsui. Ni;>pon Steel 
Nippon Kokan. S&1mitomo. 
Ka .. uaki. Miuubishi 

2) t.'.annumann. Salzgiller. 
Bergrohr 

100 Mill. S 

Pipe C~ting 
Bredero Price. hbjerg 
Norw. Contr •• Andals.ncs 

2U Mill. S 

Pipelaying 
SJ• km deep uction [ 1SO Mio. 5) 

Mc Dermoll (LB lOO) 
JSO km shallow section 

ETPM/ Bjorge Offs.hore 
Shore approach 

lngenifr F. Sel-r 

100 - 120 Mill. 5 

Pipelaying Suppor& 
Pipe Hanaporl •O - SO Mio. $ 

v•rioua companies 
Divin9 S&1pporl 11 Mio. $ 

Stoll NielHn 
Underwater work 60 - 10 Mio. $ 

Houlder 
Comu mil Sub-Con tr. 
Stoll NielHn u.a. 

OPERATOR 

Statpipc. Stavanger/London 

Riser Platfor"'5 

5 .. lill. s 
fft9inetring 

John Bro•n Offshore. London 
with Sub-Contr. 
John Brc"n - Earl and Wright 
Kvaerner Engi...ering 
Phillips Petroleum 

... \ill. s 

KHntf-Terminal 

3 t.'.ill. s 
Pre-En9inHring 

M.W. Kellog Co. London and 
Sub<ontr. Ing. Su•
Kvaerner Engineering 
.,loss Rosenberg 

Engineering Cc....,..,nication. Control Systems etc. 
Bro .. n' Root 

Fabrication Steel/Tubul.,s 
Mitsui (Subconlr. Landruf. 

Thyssen AGJ 
British Steel 

75 r.rn1. s 

Fabrication cf Jackets 
Aker, Trondelag 
Highland Fabricatcr10. Nigg 

Fabrication Topside Fae. 
Installation Jackel 

Deck 

4 . ?. 5 

e-nt Contr. 

15 Mill. S 

Sile Preparation 
lngenifr F. Selmer 
Hfyer-Ellefnn 

Constr..ction Camp 
Moelvcn 

Water Supply 
Hjellnu ' Co. A/S 

,o .. ,;n: $ 

J Tunnels total 
lngenifr F. Selmer 
Hoyer-Ellefscn 
Astrup ' A&1ber9 A/S 
A/S Veidekke 
A/S Stolu R'thing ' Co. 
lngeni'r Thor Furohol-n 

60Mill. S 

L"G-Plant (Fabric./lnstall.J 
hoell Wurzburg [Sahgiller) 

50 \ for Norwe9. Sut>·Contr. 

ap11ro><. 600 Miii. $ 

Procus Plant ( Fabric:./lnnall. l 

Var:o&1s Norwe9ian and 
other c:-panio 
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4.2.2 Responsibilities 

The Project Organization, or Project Team, will be 

responsible for the planning and execution of the project 

until the complete, tested facilities are handed over to the 

Production Organization. 

Engineering 

Basic Engineering and introductory detail engineering will 

be carried out by the Project Team. During these engineering 

phases des:gn and documentation of equipment and structures 

will be performed as basis for bids for E.P.C. Contracts and 

Long lead delivery items. Detailed schedules for the 

remaining engineering and the construction phases as well as 

schedules for award of contracts and purchase orders wi 11 

.:..lso be made. 

Further detail engineering will be carried out by the E.P.C. 

Contractors and moni tared by the Project Organization, who 

will establish Project site teams at all major fabrication 

sites. 

Construction 

The Project Organization is responsible for performance of 

the construction work according to the contract schedules. 

The EXP.cution of this work will be followed and controlled 

to satisfy requirements for quality, schedule and cost. 
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Installation and Coapletion 

Prior to start up of instalh.ation activities, a detailed 

plan and specifications for execution of the work will be 

prepared. 

Testing and Closeout 

When the facilities are commissioned, tested and ready for 

production the Project Team will transfer project 

responsibility to the Production Organization. Prior to that 

time the Project Team will demonstrate and document that all 

requirements for the installations are met. 

4.2.3 Project Execution 

A Project Model will define the functions to be pertormed 

and how the results will be obtained. This will be specified 

in handbooks and manuals as fo ... ows: 

Project Activity Models 

P~oject Organsiation 

Project Manual 

Procu~ement Philosophy 

Bid Evaluation 

Project Procedures 

Project Tools 

Training of Personnel/Teambuilding 

Project Finance and Administration 

Quality Assurance 

Safety. 
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4.2.4 Project Organization and Project Control 

In the various phases the detailed structure and size of the 

organization will be adjusted to match the individual phases 

of the development. The Project Organization will be an 

integrated task force consisting of personnel and 

consultants as required. The need for personnel will 

increase throughout the basic engineering period . 

Project Control wi 11 be performed throughout the project 

development and compare achieved results to plans and 

procedures. The achieved results are to be compared with 

regard to: 

Quality requirements 

Time schedule 

Cost estimates. 

The comparison is made to identify deviations in order to be 

able to make corrective actions at an early stage . 

The total project wi 11 be split into manageable uni ts 

according to the Project's Work Breakdown Structure (W.B.S). 

The W.B.S. will be the key tool to plan, organize and 

control the project. It will be presented as a visual 

picture of the total project, and wi 11 form the basis for 

all scheduling, budgeting, performance measurement and 

reporting. 

The W.B.S. will be a logic physical breakdown of the project 

into controllable units such as: 

Total Project 

Sub-Project 
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Main Areas 

Contracts 

Disciplines 

Work Packages. 

The operator will develop the W.B.S. down t:o t:he contract: 

level. A further breakdown into work packages will be done 

by t:he contractors . 

4.2.5 Quality Assurance Strategies 

An intensive effort should be made t:o execute all activities 

in a safe manner according to its well defined quality 

standards. Quality assurance programs are utilized t:o 

achieve these goals in ail parts of the organization, and in 

coordination with all control systems in the project. 

The objectives for a Quality Assurance System are: 

Ensuring that: goals are reached in a formalized, 

systematic and effective manner 

Satisfy Authority requirements for internal control 

Fulfilling these objectives is primarily accomplished 

by: 

Decentralising establishment and maintenance of 

controlling documentation 

Responsibility for quality of own work is put on to 

each employee. Discipline leaders are responsible for 

work within each discipline. 
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The Quality Assurance System will cover all technical 

and administrative systems necessary to organize, 

manage and execute quality assurance. The Quality 

Assurance System is es ta bl ished to control relevant 

functions in the permanent organization and all phases 

in planning, development and operation period for the 

total project. Vendors and contractors at all levels 

contributing to the project shall have acceptable 

quality assurance systems. Safety control is part of 

the Quality Assurance System. 

The Quality Assurance System is documented in: 

Quality Assurance Program for the Oil and Gas Group 

Quality Assurance Manual for the Technology and 

Projects Division 

Quality Assurance manual for the Project (to be 

prepared) 

A Quality Assurance Manual for the Project should be 

prepared to cover all phases of the Project . 

4.2.6 Contract & Procurement Philosophy 

Procurement of goods and services wi 11 be executed in 

accordance with the 1 icense documents, applicable offshore 

rules and regulations, and in accordance with established 

guidelines and principles. 

Established procedures for pre-qualification which ensure 

that the selected contractors/suppliers are technically and 

commercially capable of performing required services and 

deliveries with regard to quality , delivery time, price and 

service. 
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Tenders received will be evaluated in accordance with 

established principles of evaluation. Clarification meetings 

wi 11 be held to the extent necessary to ensure that all 

aspects of the work to be performed have been fully 

understood. 

Emphasis will be placed on business ethics, cost 

consciousness, good business practice, good co-unication 

and dialogue with the supply market. A fair and consistent 

treatment of contractors/suppliers should also be part of a 

contract and procurement philosophy. 

A contract plan will be developed based on tJ-e abovt.• 

mentioned principles. Furthermore such a plan will reflect. 

Subdivision of the total Project's scope of work into 

clearly defined and manageable work packages 

Minimum hook up and commissioning offshore 

Use of EPC contracts where advantageous 

Use of lump sum/fixed price unit rate contracts where 

possible, with due consideration on the level of work 

definition 

Use of local supply and services whenever competitive 

on quality, delivery time, price and service 

Use of established model contracts based on laws 

familiar to the industry 
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Project completion with acceptable technical quality on 

schedule and within budget. 

The procureJRent strategy wi 11 be established during the 

concept and basic engineering phases. It will be further 

developed during the detail engineering phase to allow for 

necessary adjustments to the market situation and to 

incorporate required changes due to the development of 

technical solutions . 
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4.3 Procurement Procedures 

4.3.1 General Remarks 

With few exceptions, the procurement procedures of the oil 

companies follow a definite pattern: suitable vendors are 

selected at various stages, followed by signing of a 

contract. This several stage process can be characterized as 

follows: 

Principle of Procureaent Procedure 

VENDORS LIST 

BIDDERS LIST 

SHORT LIST 

Specifications 

Invitation to Bid 

Bids Received 

Screening of Bids 

Bid Evaluation 

Bargaining 

Vendor Choice 

SIGNING OF CONTRACT/PURCHASE ORDER 

DELIVERY 

FOLLOW UP 

4.3.2 Example of STATOIL 

Using the example of the Norwegian oil company STATOIL and 

their method for drilling and production platforms contract 

award and purchase procedures can be explained as follows. 

First of all and behind all efforts is the idea of fair and 

equal competition to the benefit of the oil company. 
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All contracts for a certain project are split into: 

A Fabrication Contracts 

B 

large items of equipaent or components (if the 

client wishes to have administrative control over 

fabrication) 

adjustments to original concept are possible in a 

controlled interface between client and fabricator 

Purchase Orders 

procurement of complete items for basic 

construction materials e.g. steel, pipe, fittings, 

electrical/mechanical equipment (use of suppliers 

or vendors) 

For the awarding of fabrication contracts a 5-phase method 

is used: 

phase 1: Pre-Qualification of Contractors 

a) indexing of all contractors by questionnaires 

to obtain common basis for comparison and 

equal consideration (target: all contractors 

to have equal opportunity and consideration) 

b) short 1 ist ing of those contractors who are 

most suitable for the particular contract: 

analyzing the index and related information 

and questionnaires. To reduce the number of 

contractors a more detailed questionnaire may 
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be issued (specificly relat:ed to the 

particular contract) 

phase 2: Invitation to Tender 

Tender documents are prepared/mailed from the 

client or his (general) contractor/consultant to 

the short listed contractors. 

Tender contains comprehensive information on the 

project and necessary interface and control and 

schedule. Poss. prEliminary tender information to 

short listed contractors for a presentation of 

their opinion on FEASIBILITY, RESOURCES & 

CAPABILITIES (e.g. construction & installation 

method). 

phase 3: Submission of Tenders 

The contractor presents his tender documents to 

the client. The presentation will influence the 

client opinion: complete and detailed but not too 

voluminous. 

EXACTLY TO REQUIREMENTS. 

Different proposals/offers with technical, 

alternatives only in addition to the one meeting 

the clients original requirements. 

"Seal Bid" procedure is used for large contracts: 

the tenders have to be delivered at a certain time 

and to a special committee of the client and his 

partners. No communication between tenderer and 

client during clarification process. If necessary 

only through the route identified in the 
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Instructions to Tender (Never Subcontractor 

directly to client). 

"Two Stage Tender~ may save time for large 

projects and is described as follows: 

&.nn. OP 
P::D>D:P.DC: 

/ 
"""""" / 
/ 

Pr•~&r• \•11tor1 )&••( 

.,.. • .,. ••cS•••rS•c 
tefSftUh11 ef l 

/ 

/ / wt 11 .. u. --~J•r. 

] 

~. ncuurlJI« 

/ · er farlau .... 
/ 

o-.,~-;.::==========-:7 / h••ara r•rt••• 

&R •"ClH•ri.ac 

hnasu .. •f o 

Final selection of contractor will be made upon 

results from both stages of tender . 

phase 4: Evaluation of Tenders 

Final process of contractor selection. 

a) Screening of all tenders: 

pricing technical features completeness etc. 

will lead to most attractive tenders. 

b) Detailed analysis and evaluation of the most 

attractive tenders: 

commercial considerations (qualifi.cations, 

costs, pricing, financial background terms of 

payment); technical considerations (site 
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facilities, planning and scheduling, 

construction & layout r,ethods, experience, 

aanagement capabilities) 

Conclusion for clarification meetings with 

specific contractors. 

phase 5: Contract Award 

a) "Clean" contract document is the newer method 

using Articles of Agreement based on the 

updated tender documentation (using word 

processing machines) signed 

b) Form of Agreement reflecting the client's 

acceptance of the contractors of fer based on 

the tender documents. 

,.3.3 Exa•ple of BRITISH PETROLEUM 

BRITISH PETROLEUM makes a distinction between two types of 

order: 

1) "Purchase" (material/equipment) for 

materials and equipment; the responsible 

body is the central Purchasing Division 

2) "Contracts" (work/service) for complete 

modules/systems and services; the 

responsible body is the Contracts 

Division. 
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A substantial portion of the procurement volume is handled 

by the "Main Contractors" and "Managing Contractors" on 

behalf of BP. 

The Central Purchasing Division in Harlow has two technical 

departments, one non-technical, and one purchase preparation 

department. The technical departments are subdivided 

according to materials; the biggest single purchase amounted 

to US $ 100 million for 1 300 km 48" large-diamter pipes . 

The large number and nature of the orders makes it necessary 

t:o follow certain methods and procE!dures. BP has a "List of 

Suppliers" containing those manufacturers who are capable of 

supplying certain materials or items of equipment in 

conformity with BP specifications, quality standards and 

general requirements. The list is compiled particularly for 

technically difficult/complex products, and in 1982 for 

example comprized about: 40 product groups and over 700 

suppliers. The list is updated on a continual basis and is 

regarded as an important tool in connection with the 

placement of purchase orders . 

Every requirement received by BP is rewritten in the form of 

an enquiry and sent to a number of selected suppliers 

("Vendors"). A "reasonable" period of time is given for 

submission of bids. The bids are opened at the end of that 

period. The purchasing officer checks that the bid agrees 

with the technical specification and purchasing conditions. 

The purchase order is placed following a decision passed by 

the "Contract Committee". 
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Maintenance of quality and delivery deadlines is assured by 

an "Inspection Division" which maintains close contact with 

the Vendors. 

The Contracts Division in London works closely with the 

"Business Streams", "Projects" and "Engineering" 

departments. It is responsible for: 

Recommendations/implementation of contract 

strategy 

Updating and evaluation of documents 

concerning the supplies & services program 

of contractors and consultancy firms 

Comparison (screening) of various contractors 

for specific tasks 

Development of contract models for bid calls. 

One of the first and most important decisions concerns the 

questions: 

"Will BP use the services of a general contractor 

(Overall Managing Contractor) or set up an in

house Project Management Team?" 

Other questions are: 

Because of the size of the project, should 

the services of several contractors be used? 
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Should the contractors take over design, 

material procurement and construction in 

their particular sphere? 

What control and managerial authority will BP 

have? 

The answers to these questions will have a major effect on 

the form of contract that is drawn up (e.g. firm prices, 

invoicing on an as-incurred basis, etc.). Lump-sum contracts 

are often signed for construction orders; the Managing 

Contractor can, however, charge materials and equipment to 

BP. In such 

services of 

cases, the Contractor agrees to engaging the 

sub-contractors must be approved by BP 

(Project/Contracts Division and the Contract Committee). 

A special procedure has been developed for awarding 

contracts for major orders: 

1) BP does not have any hard-and-fast 1 ist of so-cal led 

"approved contractors". Instead, BP constantly 

evaluates all information on their presenT and former 

business partners and bidders in order to compile a 

Tender List for a specific project. For this purpose, 

questionnaires are also sent out and visits arranged. 

2) A final Tender List is drawn up in a final screening 

procedure and submitted to the Contract Committee for 

approval. 

3) The Contract Engineer prepares the specification and 

the contract conditions, and makes up the Bid Package 

that is eent out to selected bidders. 
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4) Additional points and queries are raised, works visits 

arranged, etc. in the course of the Tendering Period. 

5) The bids are opened by a set deadline, and are checked 

for technical, financial and commercial details. A 

proposal for awarding the purchase order is then worked 

out and submitted by the Project Manager to the 

Contract Committee . 

6) The Contract Engineer is authorized to draw up a Letter 

o~ Intent. 

As a member of the UK Operators' Association, BP also has to 

observe the "Memorandum of Understanding/Code of Practice" 

issued by the Britisch Energy Ministry. This gives British 

bidders "full and fair opportunity" (particularly in the 

case of more favourable bids submitted after the tender 

opening date = right of last refusal). Implementation is 

carried out by the Offshore Supplies Office. 

Finally, BP gives some fundamental recommendations: 

DO read and understand the specifica~ion and other 

bid documents. If you are unable to comply with 

any fundamental point DO say so rather than waste 

your time and ours in submitting a bid. If you are 

un~ble to comply with some minor points DO give an 

explanation so that we know whether it is 

intentional or due to an oversight. 

DO unders tarid that when we make a change in the 

specification or other requirements we do this for 

reasons of necessity, appreciating that some 
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consequent disruption and increase in cost may be 

inevitable - but we expect everyone to minimize 

these. 

DON'T take on more work than you can perform, 

whether from the point of view of technology or 

capacity/workload. If we ask the impossible DO say 

that you can't meet our requirements and DO say 

what you can offer towards our objective. DON'T 

just hope that everything will turn out easier and 

quicker and cheaper than you honestly believe. 

If you are unable to bid due to workload DO say so 

immediately. We may then be able to ask another 

firm to bid. DON'T just put in a high bid or no 

bid at all. 

DON'T rely on our quality assurance and expediting 

rather than dealing with these functions as your 

own responsibilities . 

DON'T put in a low bid to get the job and hope (or 

expect) to make money on extras. 

DO de 1 i ver the goods in accordance with the 

specification and on time. 

DON'T expect to cut your teeth on BP. First 

establish a good track record on the type and 

quality of your work. 

The bidder should never and on no account change the 

specification Jf his own accord. If he thinks that a 
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different solution would be more advantageous, for example, 

he may only offer this as an alternative. If he does make 

modifications of his own accord, his bid will not even be 

admitted for screening . 
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4.4 Quality Assurance/Quality Control, Standards, Documentation 

Quality Assurance/Quality Control (QA/QC) and Documentation 

became a very important factor where oil companies are 

looking upon. 

The basic principle laid down is normally that demands on 

supplier's documentaticn are in accordance with the overall 

quality control/assurance philosophy prevailing . 

Documentation will be demanded to the extent required for 

the project planning and co-ordination carried out by the 

main contractor or the operator. This means that ful 1 

documentation must be available from the supplier at any 

time should it be required. 

For North Sea projects documentation is being categorized in 

classes, for one reprensentative project in 5 classes as 

such 

Class I: 

Documentation that the EMC (Engineering/Management/Co

ordination) contractor needs rapidly and on which project 

co-ordination main dimensions, space requirements and 

hoisting arrangements for dismantling and maintenance, 

information about weights and loads, definition of all 

external hook-up points. Class I documentation concerns 

product "interface" and is to be forwarded to EMC contractor 

during the project planning phase. 
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Class II: 

Documentation concerning construction/details to verify that 

work is being performed in accordance with requirements 

specified. Since supplier is responsible for own 

design/fabrication, only essential documents will be called 

for during project planning. 

Class III: 

Documentation describing manufacturing process, testing and 

quality control/assurance. Normally this documentation will 

not be called for during project planning. 

Class IV: 

Fabrication reports, test reports, quality control reports, 

and certificates. EMC contractor will normally call for 

documentation for capacity tests and specially required 

testing . 

Class V: 

In it's final version this comprizes the total technical 

documentation and the basis fer "Final as-built" 

documentation. This documentation is vital for the EMC 

contractor and will accompany the final "as-built" 

documentation. 
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Documentation 

Demands on quality control will clearly be defined in 

vendors' request for tender. Invitation to tender will be 

accompaniP.d by a fc.rm to be filled in by the tenderer 

together with this quality control documentation. Prior to 

any purchase order, the operator or his project management 

consultant will have received the contractor's (supplier's) 

quality control system and approved it. Approval of cp~ality 

control systems wi 11 be co-ordinated in order to prevent 

repetition of review/approval procedures for additional 

contracts . 
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5. Contractual Options for Project Phases 

5.1 Types of Contract 

5.1.1 Generally 

Depending on the circumstances of the client, the Contract 

Philosophy must be decided upon at the beginning of the 

feasibility phase at the outset of any proposed development . 

The initial choice of Contract will affect the Contract 

Philosophy of the Project Phases, Project Phases can be 

summarized as: 

* 
* 
* 
* .. 

5 .1. 2 

Feasibility 

Engineering 

Procurement and Construction 

Installation, Hook-up and Commissioning 

Operations 

Turn-key or Traditional Contracts 

The first decision to be made therefore is whether the 

client's circumstances dictate that a Turn-key Contract must 

be entered into or whether the more usual and traditional 

approach is to be adopted, where the client himself decides 

on the Contractual options and therefore retains some 

measure of control . 
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5.1.3 Turn-key Contract 

Turn-key Contracts are those where the entire scope of 

work, including all Project Phases necessary to evaluate and 

develop an oil discovery, is entrusted to one Managing 

Contractor who provides all that is required to achieve the 

production and delivery of the specified end product - crude 

oil, and accepts the entire responsibility for the same with 

all attendant risks for an agreed lwnp sum all inclusive 

price. 

The principal advantage of a Turn-key Contract is that it 

enables a Client with little or no experience or in house 

oil related administration or expertise to achieve the 

ccmpletion of complicated engin~ering projects where 

detailed knowledge and advanced engineering skills are 

required using expensive equipment. 

The main disadvantage from a client's point of view is that 

he can have little or no control whatsoever over the running 

of the project insofar as all decisions relating to 

specifications, procurement of materials and supplies, 

labour requirements and the like will be made by the 

Contractor. For this reason very strict attention must be 

paid to any negot lat ions for a Turn-key Contract in order 

that the client's objectives can be achieved if possible. 

5.1.4 Traditional Types of Contract 

There are a number of different types of contract currently 

in use by oil companies when they let contracts for the 

construction of jackets, decks, mo~ules, etc. The Conditions 

of Contract are often based ~ 1 F. I .D. I .C. (Federation 
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International Des Ingenieurs-Conseils) standard conditions 

but are amended by the clients to suit the specific project 

and to match their own requirements in the light of 

experience on past contracts. 

Contracts for construction contracts may be divided into 

three main categories: 

Lump Sum, a) 

b) Schedule of Rates, and 

c) Cost Reimbursable. 

The ""'ain difference in the types of contracts is (a) the 

information provided by the client, (b) the make-up of the 

tender figure and (c) the method of paying the Contractor. 

These may be shown: 

Design 

Client 

Client 

Client 

Method of valuing payments 

cost reiumbursable, 

bills of quantities (may be stated to be 

approximate) and lump sum tender schedule of 

rates, work to be measured as built and 

priced at rates 

lump sum tender from specification and 

drawings; changes valued by unit rate, cost 

reimbursement, daywork. 

In traditional contracts the client has his own team of 

Engineers, Contract Specialists, etc., and therefore, 

provided the Conditions ot Contract, Specifications, etc . 
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are properly prepared, can then exercise the required 

control over the respective contractual packages 

particularly with time constraints which can normally be 

respected with efficient planning. 

In any event the drafting of any contract compensation 

appendix must ensure that the format adopted is consistent 

with the level of Engineering definition expected at the 

time of Tender Issue and Contract Award. Failure to 

recognize this will lead to contractual difficulty during 

the Contract Administration, with eventual claims from 

Contractors. 

Lump Sum Contracts 

a) Specification and Drawings 

The Contractor offers to carry out the works for a fixed sum 

which is made up by the Contractor from the information 

given in the specification and drawings . 

Each Contractor is responsible for material take-off for the 

whole of the works in all trades, for measuring welding 

content and for estimating manhours, plant, overheads and 

everything else required to prepare a tender. If an error is 

made, e.g. in measuring from the drawings, then the 

Contractor whill have to stand by his tender price, whether 

it be an over or undermeasurement. 

The main di ff icul ties arise in defining the scope of work 

and each Contractor may put a different interpretation on 

what is "::o be included in the price. If the drawings and 

specifications are not well advanced and if details are not 
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produced then it is not likely that all Contractors will 

price for exactly the same work. There are difficulties for 

the client in evaluating the tenders because the Contractor 

with the lowest bid will not necessarily be the Contractor 

who will give the best value for money. 

Contractors have a problem to decide on their tender figure 

because if they allow not only for what is specially shown 

on the drawings but also what they know from their own 

experience is likely to be needed and also for some 

contigencies then their price might be higher than another 

Contractor who has priced for the minimum amount of work. 

From the client's point of view, he might find it best to 

award the contract to the Contractor with the higher price, 

but how can this be justified at tender stage? 

The contract may include for authorized changes to be 

priced on the basis of a schedule of rates, lump sum 

assessment or daywork. 

Lump sum contracts therefore require a high degree of 

engin~ering definition at tender and contract award in 

order for the contractor to accurately estimate the 

quantity of work required. In order that the Company can 

understand the tender offered, the breakdown of such lump 

sums should identify the major elements of work. The 

selection of rates for valuing of variations should reflect 

those areas where changes are most likely to occur. Lump sum 

contracts do provide for simplification and administrative 

procedures assuming that there are limited changes. They 

also generate a simply basis for comparison during bid 

evaluation however they are difficult to evaluate and rates 

used to value changes are often limited and restrictive . 
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(b} Bills of Quantities 

The Contractor offers to carry out the works for a fixed sum. 

which is made up by the Contractors by pricing each item in 

the bills. The items are a description of work, labour and 

material combined with dimensions and total quantities 

stated; unit rates are applied to each item. The information 

in the bills is supplemented by specifications and drawings 

which are part of the tender docum.ents . 

The bills of quantities are prepared by the client and are 

at his risk should there by any errors; it is the client who 

has interpreted his own drawings and specifications and 

prepared the items upon which the tender sum is based. All 

Contractors price the project on the same basis and 

evaluation of tenders by the client is much easier and he is 

more likely to choose the Contractor whith the most 

advantageous price. The Contractor is relieved of the 

responsibility for material take-off, measurement of welding 

and the like . 

Change orders can ~e priced using the unit rates if the 

work is of a similar character or on new unit rates based on 

the tender rates if the work is not exactly of similar 

character or not executed under similar conditions. If unit 

rates are not appropriate then reiumbursable or daywork 

methods may be used . 

B - 5.1 - 6 



• 

• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

Schedule of Rates 

This type of contract is often used when the drawings and 

details are not far enough advanced to prepare bills of 

quantities but the client wishes to invite tenders to allow 

a start to be made on construction as soon as possible. 

A schedule is prepared which lists all the items which the 

client considers will be necessary to carry out 

construction. It has similar layout to bills of quantities 

but there will not be quantities against each item. However, 

approximate quantities are sometimes inserted in order to 

gain some idea of the total cost of the work and also to 

help in evaluating tenders. 

The work is measured as it proceeds and valued at the rates 

in the schedule. Schedule of rates contracts can be used in 

work of repairs where they are repetitive or recurring. 

Cost Reimbursable 

This type of contract is used when the drawings and details 

are not far enough advanced to define the scope of work very 

clearly but the client wishes to start construction work. 

Works of alteration are very suitable for this type of 

contract. 

{a) Percentage Fee 

The Contractor is paid the cost of labour, materials and 

plant plus an agreed percentage to cover his overheads and 

profit. There should be a clear understanding as to what 

items are and are not included in the percentage . 
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(b) Fixed Price 

Instead of a percentage a fixed fee is sometimes agraed, 

i.e. a sum of money is agreed and regardless of the value of 

the reimbursable parts of labour, material and plant, that 

sum does not change. 

The fixed fee form is the more satisfactory than the 

percentage fee from the client's point of view since in the 

case of the cost plus percentage type it could be that the 

more inefficient the Contractor the greater his costs and 

therefore the greater his profit. 

(c) Target Cost 

An estimate of the work is agreed as the "target" price. A 

fee for management services is agreed. 

The actual amount paid to the Contractor depends on the 

difference between the "target" price and the actual cost . 

The fee is adjusted in an agreed mann~r according to 

whether the actual cost is greater or less than the 

"target". 

If there is a saving, the fee is increased and provides a 

bonus to the Contractor. 

If there is an extra, the fee is reduced and provides a 

penalty . 
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The real difficulty in this type of contract: lies in the 

agreement: of a relast:ic "target:" and the adjustment: of this 

target in the event: of changes and variations. The scope of 

work has t:o be reasonably well defined if a realistic 

estimated cost: is to be agreed between client and 

Contractor. 

Composite Contracts 

Sometimes contracts are let: on the basis of a combination of 

two or more of these different types of contracts; or it may 

be agreed once a contract: is underway to change from one 

type t:o another for the remainder of the contract: . 
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5.2 Contractual Options for Project Phases 

5.2.1 Feasibility 

(a) Reservoir Evaluation 

(b) 

A study order is usually made to an International 

Expert Company for a lump sum price. The Company 

responsible for the study or survey mky let sub

contracts for particular items of work. 

Pield Development Options 

An Engineering study is made by a reco~nized Company of 

Project Management Consultants on a target cost basis, 

i.e. a max.imum number of manhours. The fee is then 

adjusted in the agreed manner according to whether the 

cost is greater or less than target. 

A Client in-house analysis is conducted of study 

results achieved above or an independent audit may be 

• performed. 

• 

(c) Platform Selection 

Continous studies are prepared of differing options 

with cost estimates with recognized expert Company on 

the basis ~f either traget cost or lump sum basis. 

Final authority ~s taken in house together with 

funding authority . 
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(d} Pre-Engineering 

Pre-Engineering or Basic Engineering is done in the 

early stages t:o provide both technical and collllllercial 

details that will permit selection of vendors and 

contractors. 

Pre-Engineering entails the production of document 

packages to suit ongoing detail engineering methods . 

Basic Engineering .:::ontracts should preferable be 

established O•'l a cost reimbursable basis with a cost 

ceiling and milestone targets with corresponding 

"savings" and "penalties" conditions. 

5.2.2 Engineering 

(a} Detail Engineering (Traditional Method) 

During this phase the design and documentation of 

equipment and structures will be performed as basis for 

bids for E.P.C. (Engineering/Procurement/Construction) 

Contractors. Detailed schedules for the remaining 

engineering and the Constructio~ Phases as well as 

schedules for award of Contracts and purchase orders 

are also made. Further detail engineer!ng will be 

carried out by the E.P.C. Contractors and monitored by 

the Project organization. The Project Organization is 

an integrated task force consisting of Client Personnel 

and Estimating Consultants . 
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Such detailed engineering of the facilities must be 

progressed to such an extent that the scope of work for 

each contract package is sufficiently defined and also 

to ensure total interface control between the packages. 

This phase may be executed for an entire platform or 

more usually as individual major packages to relevent 

concerned consul tan ts with proven track recor:i if 

possitle on previous client projec~s . 

Contracts normally on a lump sum or reimbursable 

basis: 

( b) Engineer and P1·ccure Contracts 

In certain cases and for specific items of specialized 

equipment it is sometimes necessary to request the 

engineering and the procurement in one package. This is 

handled in the same way as normal material procurement 

expect that the supplier is responsible for the 

engineering of the items in question. This would 

• normally be done under a purchase order. 

(c) Specialist Component ~ngjneering 

Llsually lump sum or reimbursable basis. 

( d) Managemen.t Assistance Contra!:ts 

Usually lump sum or reimbursable basis . 
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~e) Long Lead Equipaen't Packages 

The c 1 i en t (or Opera tor) secures these items through 

direct purchase orders; these are usually critical 

items or w~ere, for schedule or standarization reasons, 

are required to be Nominated Suppliers as, for example, 

where they need to be procured prior to award of 

EPC/fabrication contracts . 

5.2.3 Construction 

(a) EPC Contract Packages 

~b) Onshore Construction Packages 

(c) Bulk Material 

(d) Equipment Packages 

(e) Management Assistance 

(f) Marine Operations 

(g) Subsea & Pipeline Contracts 

(h) Onshore Pre-commissioning & Commissioning 

(i) Atshore Assembly/Install~tion 

All of the above mentioned sections could be further split 

into a manageable units according to the projects work 

brea~down structure (W.B.S). 

The W.B.S. is the key tool to plan, organize and control the 

project. It is presented as a vis.ual picture of the total 

project and forms the basis for all scheduling, budgeting, 

performance measurement and reporting . 
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The W. B. S. is a logical physical breakdwon of the project 

into controlable units such as: 

Tot"ll Projec": 

Sub Project 

Main Areas 

Contracts 

Disciplines 

Work Packages 

The client or operator develops the W.B.S. to the contract 

level. A further breakdown into work packages will be done 

by the contractors. 

Most of the above mentioned Con~truction Contracts are let 

on a lump sum basis where the scope of work is defined. 

Alternatively, reimbursable contracts may be used in certain 

cases. Marine Operations are furthermore based on lump sums 

per defined tasks with differential dayrates for equipment 

working and on ~tandby . 

5.2.4 Installation, Hook-up & Commissioning 

(a) 

(b) 

(c) 

( d) 

( e) 

( f) 

( g) 

Marine Operations 

Installation Contracts 

Pre-Drilling & Subsea Well Completions 

Construction/Accomodation Vessel Charters 

Hook-Up & Commissioning 

Export & Flow Line Installation & Tie-ins 

Platform Well nrilling 
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The activities listed in thi£ section are normally the 

subject of individual Sub-Contracts, either on a lump sum 

basis or cost reimbursable if the scope of work cannot be 

defined. 

5.2.5 0Eerations 

(a) r.ogistics 

(b) Maintenance 

(c) Operations Support 

( d) Shore Base Operation 

The a1~tivities listed above are usually governed by lump sum 

contrac'ts . 
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Rl!!Fl!!Rl!!NCl!!S 

1. For an excel lent review of the relevant laws see T. 

Daintith and G.D.M. Willoughby, A Manual of United 

Kingdom Oil and Gas Law (Oyez Publishing Ltd, 1977), 

Ch. 1. 

2. A.G. Kemp, Petroleum Rent Collection around the World 

(The Institute for Research on Public Policy, Canada, 

1987) . 
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6. Technological Trends 

6.1 General 

In the years between 1970 and 1980 the rising oil prices and 

the expec.ted shortage of oil and gas in the near future was 

a challenge to the oil companies to find new oil resources 

and - tog•ather with engineering companies and other oil 

related industries to develop new technologies for 

exploration, production, loading, transport and even 

processing of oi 1 and gas in the offshore areas. In these 

years most of the offshore technology was developed, which 

is always standard today. Trends in the seventies where 

essentially 

find and produce oil and gas at even any cost 

exploration and production in more and more deeper 

waters 

exploration and production in harsher environments as 

e.g. the northern North Sea or in ice covered areas . 

Meanwhile the oilprice had a sharp downturn by end of 1984 

to less than 10 US $/barrel in 1985. Actually there is a 

certain stabilization at li to !8 US $/barrel. Most of the 

experts expect a slow rising of the oilprice in the 

ninetieth but there remains uncertainly . 
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The oilprice development has affected the oil industry as 

well as the oil related supply and service industry. The 

consequences where cutting of exploration and field 

development budgets, dismissal of people in the oil industry 

as well as in service and supply companies, closing of 

construction yards and laying up or scrapping of mobile 

drilling rigs and supply ships. 

The main technological aim rising from this economical trend 

was to develop and to use more cost effective systems as 

before. This aim does not cover only the so called "Marginal 

Fields". In the contrary: any cost effective system - be it 

for small fields or for deep water environment - will 

improve the economy of all exploration and production 

operations and contribute to the commerciality of oil or gas 

resources. 

Low cost technical solutions are of special interest for 

developing countries with hydrocarbon resources which where 

up to now not developed due to their unfavourable geological 

conditions (small fields) or to their position far from the 

coast or in deep water. 

In any way it should be mentioned that high technology 

developments which are in course or envisaged will not 

always be the best solution for a developing country. Cost 

saving is mostly achieved by saving manpower. Thia is 

mostly not in the interest of a developing country which in 

the contrary of ten has an abundance of people who have to be 

trained in the classic skills of offshore drilling, and 

production technology. It has to be negotiated in any case 

of colaboration which technology shall be included in 

education and training . 
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6.2 Exploration 

Drilling amounts to more than 35 ' of an operators total 

yearly exploration and production expending charges. The 

average number of offshore wells drilled yearly is estimated 

to 3500. 

Exploration drilling has reached a technical stand which 

en&bles the drilling contractors to offer drilling in 

waterdepths up to 3300 meters. The following examples give 

an impression of the capabilities of modern drilling rigs. 

SEDCO 472, Drillship 

Rig design: 

Performance: 

Quarters: 

Hull: 

Earl & Wright; d~namically positioning 

Water depth 6.000'; 

drtlling depth - 25.000', 

116 persons 

470'x 70'x 32' 

Variable Load: 9.409 short/tons. 

Heliport: 70'x 70' 

DISCOVERER SEVEN SEAS, Drillship 

Rig design: 

Performance: 

Quarters: 

Hull: 

Sonat Offshore Drilling; 

Discoverer class, turret-moored 

Water depth 7.COO', 

Drilling depth 25.000', 

152 (plus) persons 

534'x 80'x 32' 

v~riable load: 9.148 short tons. 

Heliport: 83'x 83' 
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HENRY GOODRICH, Semisubmersible 

Rig design: Sonat:/Mit:sui 

Performance: Water depth up to 10.000', 

drilling depth - 30.000' 

Quarters: 150 persons 

Hull: 246' x 320' x 154 1 

Variable load: 5.500 short/tons. 

Heliport:: 90' diameter 

The water depths of wells which effectively have been 

drilled has generally increased in the past: years. 

WELLS DRILLED ANNUALLY BY WATER DEPTH RANGE (FT) 

Year 600-999 1.000-1.999 2.000-2.999 3.000 plus Total 

1987 23 32 9 10 74 

1986 45 57 23 12 137 

1985 62 67 20 5 154 

1984 37 71 9 4 121 

1983 65 33 0 5 103 

1982 54 29 5 3 91 

In fact the existing fleet of mobile drilling rigs consist:s 

of 741 units which are actively working, available for work 

or under construction (Ocean Industry, August: 1987). 

This figure contains 

441 .Jack-ups 

187 Semisubm~rsibles 

78 Drillships/Barges 

35 Submersibles . 
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The dr i 11 ing technology has got a lot of impulses in the 

past years wnich are mostly not directly related to offshore 

but concern as well onshore as offshore drilling rigs. The 

overall aim is also here cost diminuation. 

In the past years one of the most promising projects which 

have been investigated in several countries was the 

automation of the drilling process including measuring of 

the drilling process while drilling, automation of pipe 

handling, handling the whole drilling operation including 

data from underground and the rig itself by utilization of 

data processing systems. automation of pipe handling. 

Another promising way is the improvement of drilling bits by 

polycristalline diamond plates to extend the time .'.lf bit 

exchange intervall. 

Another development is the replacement of the classic rotary 

table by a power swivel or top drive. This device enables to 

drill without kelly and so to extend the time of addition of 

new drill pipes to the drill string . 

A fully automated drilling system is actually developed in 

cooperation of several European countries in the frame of 

EUREKA. This so called EUROFOR system is aimed at developing 

a lightweight, compact drilling rig. Work includes 

application of robotics, new materials and artificial 

intelligence. The four phase program is budgeted to cost a 

total of 26 Mill. European Currency Units (about 30 Mill. 

us $) . 
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Eventually the German Deep Continental Program should be 

mentioned which aims to drill a hole up to 14.000 meters 

depth. Also this program will have a lot of positiv effects 

on drilling technology as well onshore as offshore . 
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6.3 Production Technol~ 

6.3.1 General 

The overall aim "Low Cost Technclogy" concentrates, as far 

as field development is concerned, on the q·1est ion 

"Commerciality of Marginal Fields". 

According to Gulf Publishing Company, there were almost 

1. 000 offshore fields discovered around the world before 

1985 which have not been developed, due to economic 

considerations. These marginal opportunities were evaluated 

and found not to be economically justified in their ultimate 

development at the time of discovery. Europe, Africa and the 

Far East contain over 80~ of these marginal fields. The 

North Sea accounts for 191 of the 263 discoveries in Europe: 

UNDEVELOPED OIL OR GAS FIELD DISCOVERIES 

AND THEIR DISTRIBUTION 

(In Years Prior To 1985) 

Number 
Area of Discoveries ~ to Total 

Far East 293 31 

Africa ?64 27 

Europe 263 27 

South A:nerica 94 10 

Middle East 48 5 

Total 962 100 

The distribution of the fields to waterdepth gives 

following table 
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DISTRIBUTION OF UliDRVELOPED DISCO\~RIES 

Water depth, ft 

1- 101- 201- ,01- 661- over 
Region 100 200 ,00 660 1.150 1.150 Total 

South America 26 23 29 9 5 2 94 
Europe 41 55 97 4t5 13 11 263 
Middle East 32 5 11 0 0 0 48 
Africa 95 73 73 14 7 2 264 
Far East 77 79 108 16 7 6 293 

• World Total 271 235 318 85 32 21 962 

* Except North America, USSR and Eastern Europe 

Source: Ocean Industry 

Indeed a field which may be commercial under the 

circumstances of high oil prices may become marginal under 

less favourable economical conditions. These conditions 

include besides the oil price financing methods, taxes, 

reserve potential, production rates, choice of development 

alternatives, physical field conditions (depth, saisonal 

sea states to infrastructure and land facilities) and a 

country's political environment. 

Nevertheless the technical trends a:im to realize technical 

solutions whJ.ch lead to lower produf'tion costs . 
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ThesP- trends can in fact be valuable as well for small 

fields in shallow waters with large distances to the coast 

as well as for deep water fields and harsh environments. 

Cost saving technologies may be summarized by the following 

keywords: 

floating productions systems 

subs~a production systems including multiphases flow 

reusable platform structures 

and their combinations. 

Additionally organizational measures may have costsaving 

effects e.g. pre-drilling before platform installation. 

6.3.2 Floating Production Systems 

Offshore operators consider floating production systems 

based on the following needs: 

Extended reservoir testing - Sometimes reservoir sizes 

cannot be determined according to a~cepta~le confidence 

margins. Floating production systems can be used to 

produce and conduct reservoir tests concurrently. 

Earl~ production - Important to generate early revenues 

in expensive projects. Floating production systems can 

be considered for these applications in order to 

justify overall economics of field development. 

Production in marginal fields - Floating production 

syst~ms are appropriate for producing marginal fields 

and discoveries. Since costly platforms or 
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infrastructure may not be necessary, temporary or 

mobile floating systems can allow operators to produce 

in fields with more limited economics. 

There are operational factors involved in offshore 

applications which support the use of floating production 

systems. These factors include the following: 

Operators will have a reduced early capital investment 

for floating systems (compared to bottom-supported 

production platforms). 

There is usually a shortened lead time from initial 

discovery in a field to first oil or gas produced. 

Floating systems are usually appropriate for offshore 

areas with no existing pipelines nearby. 

There is relative insensitivity of initial cost to 

water depths. Floating systems can be suitable for both 

shallow or deep water applications . 

Floating production systems are mobile and can be used 

again in other areas. This is especially relevant for 

reservoirs that have high rjsk situations, early or 

temporary production required or in areas with 

political instabilities. 

Basic Options and Technical Areas of Floating Production 

Systems 

Floating prodPction systems are composed out of some key 

components: 
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L .. -. 

the process plant 

the carrier system, the floater 

the storage facility (if integrated) 

the mooring system 

the crude riser system 

the unloading system (ship or pipeline) 

the subs ea installation 

The most obvious difference is the type of floater: 

Ships are well proven drilling rig carriers. They 

offer considerable storage capacity. Wind and wave 

directions are decisive for the motion characteristics. 

Large deck area is available for production facilities. 

Conversions are possible from available crude tankers. 

Semisubmersibles also are well proven drilling rig 

carriers. They are also adequate carriers for 

production facilities. Storage capacity is not 

avai I able. The motion behaviour in wind and waves is 

the best of all floaters. They also are the most 

expensive ones. 

Barges, pontoons or other shapes of carriers are 

similar in conditions as the ships or they are purpose 

designed. 

Tanker-Based or Shipshape Syateas 

Typically suited for single well production, tanker-b.-~c;ed 

systems can serve for special marginal or low cost 

applications in selected areas. Oil is produced from a 
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subsea manifold through a rise~ system to the moored tanker. 

Production facilities are installed on the tanker for basic 

production process and the produced oil is stored on board. 

Shuttle tankers can be used to export from the production 

system. In some cases the same vessel may shuttle produced 

oil to nearby terminals. 

Operators should also consider downtime due to weather is an 

important factor in such an installation. These vessels will 

heave and pitch with short period motic~s which can affect 

production handling on board. Overall, the tanker-based 

system is probably the least eypensive for most water 

depths. 

British Petroleum has a tanker system called SWOPS (Single 

Well Offshore Product4on System) for their Cyrus Field. 

SWOPS disconnects and delivers the produced oil, then 

returns to resume product ion. ._ssociated natural gas 

produced to SWOPS can be used to power the vessel's 

thrusters with excess gas being flared. Wells served by 

SWOPS must be naturally produced since there is no allowance 

on board for artificial lift equipment. If a marginal field 

does not have good natural water drive or high gas/oij ratio 

to maintain reservoir energy then SWOPS will not be 

applicable. 

A similar vessel, the Petrojarl 1 has been utilized by Norsk 

Hydro. The 'essel wi 11 be used as an early production or 

even permanent system in the Norwegian North Sea. Oil will 

be produced, treated and suppl :led for transfer by shuttle 

tanker to land-based terminals. Petrojarl 1 has been used in 

the Oseberg field t-y Norsk Hydro to produce and test 

p1·oduction capabllities. Through its use, Norsk Hydro has 
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d~veloped more detailed analysis of production capabilities 

and reserves. In<leed, reserves in Oseberg have been 

increased from 1.~88 billion bbls to 1.394 billion bbls. 

Seaisubaersible Production Systeas 

The idea of a semisubmersible production system is not new. 

In the late 1970s the first such platform was installed by 

Hamilton Brothers in their Argyll field in the North Sea. 

The platform was formerly used as a drilling vessel and 

required minimal conversion. Today with a significant 

overcapacity in offshore drilling rigs the possibility of 

rig conversion to floating systems is attractive. For 

special-purpose applications when production rates or 

storage requirements are high or when offshore conditions 

dictate, specially designed semisubmersible vessels become 

necessary. 

Semisubmersibles can be positioned dynamically via computer

controlled thrusters or will be moored by catenary wire rope 

or chain systems (which is most common). Combinations of 

dynamic positioning and mooring can also be used. Wells will 

be completed on the sea f1oor within a template or cluster 

or may be completed as single satellite wells. One advantage 

of the floating production system is its ability to 

accommodate production from distant wells in remote 

locations - ideal to handle single satellite completions in 

unusually-shaped reservoirs. Oil or gas production is 

gathered from satellites and processed through a single 

manifold and produced up through a bundled riser to the 

sem.!submersible unit. Processed oil is sent back down the 

riser system to a pipeline or loading buoy. A converted 

B - 6.~ - 7 



• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

semisubmersible is a quick, less expensive way t:o initiate 

production at this time. Typical semisubmersible drilling 

rigs are capable of processing up to 75.000 bbl/day but will 

have minimal storage on board. 

There may be produced gas in the field which will be handled 

by platform production equipment. Also, some of the gas 

could be used as fuel gas on t:he semisubmersible. Separa~~d 

gas may be injected into the reservoir to t.e tJ.t:ilized for 

gas ~rive which requires compressors on board. If t:hat is 

t:he case gas inject ion equipment can be a significant 

requirement: on the semisubmersible due to weight and space 

limitations. 

Offshore operators must: consider weather downtime for 

sem isubmel:'S i ble systems. Al though moored,. these uni ts are 

floating and unlike a tension leg platform will roll, heave 

and pitch in short-period motions. Therefore the design of 

process facilities and the production riser bundle must: be 

engineered to maintain operations with maximum vessel motion 

and minimize any downtime in difficult weather conditions . 

Coaparison of Floating Production Systems to other Producing 

Structures 

Floating production systems and their application for 

offshore production is appropriate to compare them to other 

types of producing structures. 

In the current economic conditions faced by the worldwide 

offshore industry, the oil and gaA companies will ultimately 

require that the most economic production design be selected 
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for the life of future projects. In a general sense it 

appears that the most economic and appropriate design for 

water up to 1,000 feet are the conventional steel platform. 

Guyed towers may be most suitable for waters extending to 

1,500 feet. The most economic range for tension leg designs 

may be in waters deeper than 1,500 ft. Floating production 

systems a~e appropriate for deeper waters and, of course, in 

shallower waters where marginal economics are the rule . 

The figure on the following page summarizes major 

considerations for offshore structures . 
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Following Philip Burguieres, Chairman of Car.aroon Ironworks 

in his presentation at Offshore Technology Conference 1987 

("Offshore" July 19&?) future subsea production systems will 

often be 40 to 50 ~ less expensive than those of 1981 and 

more realible of higher qualit7 when full project cost is 

taken into account. "Offshore" published the following cost 

break down for 8 - 10 well floating production systems and 

their possible cost savings: 

Cost breakdown for 8 - 10 well 
floating production system development 

hem cost lr•ciion 

FIOwtinn. etc. 

FPF. buoy 

0 
• ReducliOn large! 

0 Possible MWlgs 

5 10 15 20 25 
Distribirtion of • 33% cost reduction 

~" CIW '"" S..OH• O.t• .... 

Source: Offshore, July 1987 
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6.3.3 Reusable Production Units 

Another method for enhanced profitability is the multiciple 

use of production structures for several fields. 

In this respect is to consider that a fixed or floatable 

structure cannot be installed in any other field without 

modifications. Waterdepth, environmental conditions, soil 

conditions, production rates of the fields have to be in the 

same size. 

T•"le following solutions for multiple use of structures are 

feasible: 

floating structures as ships or semisubmersibles 

fixed structures. 

For fl,~ting structures the problems are relatively easy to 

be so ... ved. Attention has to be given especially to the 

mooring system as well as to the production riser . 

As fixed structures are to be mentioned in first line jack

ups which can be converted from mobile drilling units to 

drilling/production platforms. Jack-ups may be used in 

waterdepths up to 130 meters. 

But also for concrete structures reuse is possible. The 

prime condition is that the structure is constructed and 

founded yet from the first location to be removed to a 

second field . 
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6.3.4 Adaption of Structure to Lower Cost Requirements 

For cost saving at production structures a lot of 

engineering measures is meanwhile developed and applied. The 

following measures can be mentioned as examples: 

Reducing the number of deck-modules on the supporting 

structure. This means in the same time a rise of the 

mo du 1 e weights. Modules are uni ts which are pre

f a br i ca ted on shipyards e.g. for energy supply, 

drilling, living quarters, process~ng or helicopter 

deck. Such modules were pre-fabricated in the past 

years in the weight of some thousands tons, the weight 

being limited by the capacity of the available crane 

ships. 1986 and 1987 two large lift ships - Mc 

Dermott's DB 102 with 12.000 tons and Micoperi 7.000 

with 14,000 tons lift capacity came in operation. 

In the same time deckloads are reduced by using high 

strength steels for the deck constructions . 

Structure weights are reduced by using underwater 

hammers for pi 1 i ng, and so far avl'.'idi ng the pi le 

conduction sleeves. 

6.3.5 Production Drilling 

It is in the interest of the oil companies to start up oil 

production as early as possible to get the investment paid 

back in an early phase of the project. One essential 

solution is drilling of the production wells before the 

installation of the production structure. This may be done 
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through a pre-installed template by a mobile drilling unit 

e.g. a jack-up or a semisubmersible. This solution offers 

furthermore the advantage that the deckload of the 

production platform must not be constructed for supporting a 

heavy production well drilling unit but only to carry a much 

lighter workover unit. In so far the whole deckload capacity 

may be lighter. 

Another essential technology step is a possibility of 

extended reach drilling from the platform. CONOCO is 

planning to drill an extended reach well in 1989 with a 

length to about 9 km from the rig and ~each a depth of 

between 2. 740 and 3. 650 meters at an angle of 72 to i5o. 

This technology enables the company to develop a much 

greater part of the field from one platform before. 

Equally the technology of horizontal drilling has been 

developed. This allows the drilling company to follow the 

oil carriing layer for a great length, thus having a very 

much larger contact in the producing well and to get higher 

production rates . 

In total all these developemts will have a remarkable cost 

saving fact on field development and oil production . 
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6.4 Subsea Production 

Without improved technology for subsea installations the 

floating production systea concept would not be economically 

viable nor even practical. 

Not a new technology, subsea completions and production 

began in the late 1950s. The offshore industry deterained 

that the costs associated with constructing conventional 

platforms for deeper waters or in Arctic or harsh 

environments dictated that a new way be developed for 

completing oil and gas wells. The earliest efforts came from 

Shell and Union Oil in some U.S. developments. The early 

stages of subsea completions required that the oil companies 

who were supporting the new technology utilize equipment 

that had originally been designed for land use. 

The adaption of this type of equipment for undersea 

applica~ions required special engineering and technological 

skills. Later, vendors for specialized subsea and submarine 

equipment became prominent in the development of technology 

and new equipment, providing the oil and gas companies the 

type of service and equipment which would be required for 

new, deeper applications. 

Application of Subsea Production Technology 

Subsea production systems are applicable in several 

instances: 

To accelerate production early in order to generate 

cash flow for expensive offshore operations . 
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Allow oil and gas companies to drill step-out wells to 

fully develop a field with wide spatial extent and to 

utilize existing platforms. 

Develop marginal fields where econoaics could not 

justify extensive platform installation. 

Allow operators to develop unusually-shaped fields . 

With regard to the acceleration of product ion from an 

offshore field, p:-esent econoaic conditions require 

operators to carefully cost-justify significant projects. 

Operations on offshore drilling/productic1n platforms can 

require hundreds of millions of dollars over a period of 

several years to drill, complete and produce into a 

structure and bring up the facility's p1·oduction to the 

planned peak levels. The oil companies can drill and 

produce from wells away from the platform via subsea 

completion technology and begin initial production to 

generate revenue more quickly . 

As mentioned in chapter 6.3.5 operators will complete 

directional wells, sometimes with targets several miles from 

the platform. When the extent is too significant or targets 

too distant, subsea completions may be the answer. 

Satellite or subsea completions away from the platform 

(which may be in excess of ten miles distant) are possible 

with submarine pipelines connecting back to process 

equipment atop the offshore platform . 
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This type of completion will place the primary well control 

equipment on the sea floor (christaas tree, associated 

valves, manifolds, etc.). This will alleviate weight and 

space problems on existing production platforms. However, 

subsea systems must be conr.~cted in some form to a surface 

facility which will support ~ontrol and production functions 

(as well as delivery to sales lines and pipeline 

transportation). A relatively high degree of functional 

integration results. 

Production from subsea installations can connect with and be 

supported by almost: any type of offs~1ore platforms or 

producing systems fixed struct:ureP -s well as floating 

systems. 

Types of Subsea Syst:eas 

There are basically three subsea production systems which 

are typed according to installation and long term 

maintenance requirements after production has been 

initiated: 

Standard or wet tree installation - wellhead and 

associated equipment is installed in the sea floor, 

exposed to undersea environment. 

One atmosphere or "dry tree" installation - typically, 

a vessel which allows manned entry into a one 

atmosphere environment encapsulating equipment, 

controls, electronics, etc. 

Combination systems - allows for either of the previous 

types in combination . 
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The predominant system today ist the satellite wet tree 

where single wells are served by one installation. A one 

atmosphere production system is quite expensive and will be 

designed and installed only on very special applications 

where manned intervention is warranted. The primary 

advantage for dry installations is that all equipment 

(controls, valves, etc.) are easily accessed for 

maintenance and inspection by technically qualified 

personnel. Electrical connections in this type of a 

controlled environment allow more sophistication in subsea 

control systems. 

There may be several sate] lite installations producing to 

the surface production facility and there may be varying 

types (dry vs wet) which are connected to the same 

installations. A multi-well or template application is a 

cluster of wells with production co-mingled and handled 

through one manifold system. In the North Sea multi-well 

template installations are becoming popular as technology 

has allowed oil and gas companies much familiarity with this 

type of system. When oi 1 or gas is produced through the 

subsea installations it is brought to the surface through a 

production riser to the surface production facility. If 

treatment or separation is required it will be handled 

aboard that surface facility. 

Reaote control of subsea production 

A decesive ~tep in the use of subsea production systems is 

the poss i bi 1 i ty of remote control of the subsea 

i nstal lat ion. Two milestones have to be mentioned in this 

connection: 
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the UMC - Underwater Manifold Center at Shell/Essa's 

Cormorant Field which is now about 6 years in 

operation. The conclusion after some years was given at 

OHS-Conference in Stavanger/~orway: "A computer

operated multiplex system is the only acceptable means 

of safely and economically operating a large subsea 

development" . 

Skuld is a program which has been conducted by Elf 

Aquitaine with a full scale experimental station in 100 

meter water depth near Bergen/Norway. In course of the 

test 20 years of operation where simulated. The test 

resulted in the decision to apply Skuld for 

exploitation of a small gas field 11 miles east of the 

main Frigg field. 

Multiphase Flow 

A next important technological step aimed at by offshore 

companies is the subsea production with transportation of 

the crud~ oil over some hundred miles to the coast. This 

technology means saving of a production platform - be it 

fixed or floating - which operates the remote control units 

and serves no~mally as carrier for the processing facilities 

for the crude oil. The processing necensary for degassing, 

desalting and dewatering of the oil before it is transported 

by pipeline to the shore. If pipeline transport of crude 

oil over long distances shall be feasible, a technology has 

to be developed which allows pipeline transport and pumping 

of a mixture of oil, water and associated gas. Thie 

technology is very difficult to control as the different 
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components of the crude tend to separate from each other. 

The problems are investigated by a group of Norwegian, 

French and British Companies as well as by German Companies. 

A complete multiphase production and transportation unit 

wi 11 not be in operation before the beginning of the 

ninetieth . 
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6.5 Subsea Technology 

Subsea technology may be divided in 

diving technology 

underwater working technology 

mobile underwater working systems (manned and unmanned) 

Some overlapping items concern 

underwater energy supply 

underwater handling systems 

measuring, transmission and processing of data 

underwater health and savety. 

Essential technical t-ends are actually aiming at the 

following problems: 

Diving technology and safety 

Th~ performance of divers is limited by physical 

conditions to a waterdepth which may be in long term 

between 400 to 600 m. Tests and simulations have been 

up to now in more than 600 meters simulated waterdepth. 

In greater waterdepth divers will be replaced by 

manned submersibles or remotely operated vehicles 

(ROVs). 

Cost saving systeas fo~ inspection, aaintenance and 

repair /IMR) of existing offshore structures 

One of the most t:ime consuming activities is in 

connection with underwater inspection the cleaning of 

the structure to be jnspected . 
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The working tools of the diver or a ROV have to be 

adapted to IMR of the structures from the beginning of 

design. 

Otherwise the construction of offshore and subsea 

installatins are now designed for easy IMR, for example 

by constructing such systems, which have to be replaced 

2.nd repaired as modular systems and which can be 

exchanged in a whole. 

Surface independent energy supply 

These developments may consist in diesel engines with 

closed cycles for manned submersibles or underwater 

production systems. 

Automated underwater working systems 

These systems have to cover mostly tasks as !MR. A very 

promising approach seems to be the coorperation of 

remotely operated and widely automated systems with a 

diver, the ROV doing the routine work while the diver 

observes and steers the systeM and does such work 

where human intelligence and the agility of the human 

hand is needed. 

In connection with automated systems th"' trend is 

going to handling systems which are supported by 

computers even up to "artificial intelligent.·e". 

Experiences with robotics in onshore industrial 

applications shall be transformed to underwater tasks. 

Manned submersibles with multiple applicatf1'\n 

Manned submersibles are in development whic~ are able 

to perform a wide rangP. of underwater tasks, for 

8 - 6.5 - 2 



• 

• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

example installation and replacement of heavy parts of 

subsea installations, diver lockout, remotely operating 

of unmanned tools. The great adventage of the manned 

submersibles is their independence of the weather 

condi ti ans on the surfac which er.abled them to work 

undisturbed from harsh enviror_mental conditions at the 

surface. 

Technologies for reaoval of offshore installations 

Offshore installations will have to be removed after 

exploitation of an offshore oil or gas field. Actually 

a draft is discussed in the International Maritime 

Organization (IMO) which after elaboration will give 

recommendationes to the adhearing countries. 

Special technologies which cover the requirements of 

removal not only of steel structures but also of 

concrete structures and subsea installations will have 

a wide application . 
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CHAPTER B-7 

SPECIFIC REQUIREMENTS OF OFFSHORE GAS UTILIZATION 

INCLUDING PIPELINE TRANSPORT, LIQUEFACTION, 

MANUFACTUING OF FERTILIZERS AND OTHER CHEMICAL PRODUCTS 

SECTIONS 
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B-7.2 Gas Transport to Shore 

B-7.3 Gas Utilization 
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7. Specific Requirements of Offshore Gas Utilization including 

Pipeline Transport, Liquefaction, Manufacturing of 

Fertilizers and other Chemical Products 

7.1 Offshore Gas Production 

The production of natural gas is today an approved 

technology up to waterdE!pths of 150 to 200 meters. In 

Norwegian waters engineering is presently carried out for 

the Troll-gasfield with a waterdepth of 300 to 350 meters. 

Supporting structure for offshore gas production is 

generally a bottom supported structure of steel or concrete. 

The processing of the natural gas on the structure depends 

widely on the gas composition - be it a dry gas (mainly 

consisting of methane-CH4 ) or ~ wet gas with higher contents 

of hydrocarbons as ethane, propane, butane, pentane etc. 

Additionally natural gas can contain higher parts of 

nitrogen, carbon dioxide and hydrogen sulfide. 

The table beJow shows some examples of gas compositions for 

various types of gasfields in production: 

North Sea Netherlands Niger fa 
Leman Bank (Groningen) Brunei Libya Algeria (Ughelli) 

Methane 94,8 81,7 88,0 71,4 86,5 88,1 
Ethane 3,0 2,7 5 I 1 16,0 9,4 6,3 
Propane 0,6 0,4 4,8 7,9 2,6 2, l 
Butanes 0,2 0, 1 l, 8 3,4 1, 1 0,3 
Pentanes 0,2 1, 1 0,2 1,3 0, l 1, l 
Nitrogen 1 '2 14,0 0' 1 0,3 
Carbon Dioxide 2, l 
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The different stages of gas processing have to take in 

account the following factors: 

high pressure of the gas at the wellhead 

the moving of solids (particles of reservoir sand) 

removing of water 

removing of condensate 

removing of hydrogen sulfide and carbon dioxide 

future gas compression (for transport in the 

pipeline and further processing) 

gas- and condensate metering 

The following table gives an impression of the equipment 

on a gas platform with a production rate of 50 Million 

scf/d. 

Equipment of a Gas Platform in the North Sea 
(production 50 mill. scf/d) 

Total topside weight 

Wellhead module 
Production module 
Gas compression 
Utilities module 
Power generation and switchgear 
Living Quarters 
Ductwork and miscellaneous 
Module support frame 
Flare boom 
Helideck 

Total 

B - 7.1 - 2 

280 t 
410 t 
680 t 
530 t 
210 t 
150 t 
140 t 
730 t 
220 t 
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7.2 Gas Transport to Shore 

The gas treatmer.c aay be performed on the platfora or - in 

case of short distances to the coast - in a gas treatment 

and processing plant onshore. In both cases tranport by a 

subsea-pipeline is necessary. 

Laying of subsea pipelines is a proven technology. Large gas 

pipelines have diameters up to 48", the actually planned 

waterdepths are in the range of 350 m in case of the 

Norwegian Trollfield. 

Before laying a subsea pipeline a careful route survey is 

necessary (using special ships, divers, remotely ope~ating 

vehicles and/or submersibles). The laying is performed by a 

pipelaying barge or - for greater waterdepth - by. a special 

pipelaying ship. After laying the pipeline often it is 

necessary to protect it against damage from anchoring ships 

or fishing gear. The pipeline in operation has to be 

inspected regularly, especially for its position on the 

seabed (danger of unsupported spans) as well as for possible 

leaks or damages. Modern inspection techniques trend to use 

specially equiped pigs inside the pipeline . 

8 - 7.2 - 1 
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7.3 Gas U~ilization 

The utilization of produced gas is essentially an econoaic 

question. The influencing parameters are mainly 

waterdepth at location 

distance to shore 

magnitude of proven reserves 

gas composition 

market opportunities 

The following screen gives an overview of different possi-

bilities for gas utilization 

well as for export markets . 

B - 7.3 - 1 
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0 F F S H 0 R E G A S 

Natural Gas Products 

Product: Capt::.ve Market:s Hoae 

LP Gs 
Propane 
But:ane 

Ethane 

Ammonia/ 
Urea 

Met:hanol 

Gasoline 

Middle 
Dist:illates 

Pipeline Gas 

Home Market: 

Fuel for 
- End Users 

Heat:ing & Light:ing 
Vehicle Fuel 
Pet:chea Feedst:ock 

Pet chem Feedstock 
Gasoline Blending 

Fertilizer Plants 

Gasoline Blending 

Vehicle Fuel 

Heat:ing Fuel 

Export: 

Same 
Application 

x 
x 
x 

x 
x 

x 

x 

x 

- Power Generation as Home Market 
- Refiniery 
- St:eel & Aluminium 
- Vehicles (CNG) 

LNG 

Home Market: 

Peak Shaving 
Regasification & 
Pipeline Supply 

Export: 

Same 
Application 
as Home Market 
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One of the first: investigations should be the evaluation of 

opportunities 

to penetrate the domestic aarket and to substitute such 

energies which are easy to be transported and thus to 

be exported, i.e. coal and oil, or 

to convert natural gas into exportable products adding 

at: the same time higher values to it: coap~red with the 

primary fuel, i.e. 

methanol, 

ammonia or 

LPG as examples. 

The gas compos i t:ion remains now as the last: but: decisive 

parameter which has to be considered. In any case, the gas 

produced from the wellhead has to be sent: to a treatment 

plant in order to extract those components which can be 

separately marketed and/or those which have to be extracted 

to arrive at a "pipeline quality gas" for utilization in 

boilers of all kind . 

7.3.1 Pipeline Gas to the Home Market: 

The development: of pipeline gas deliveries to the home 

market: necessitates an investigation of the market 

pntential in the generally adapted division of three market 

segments: 

Domestic Heat Market 

Commercial Customers 

Heavy Industry and Power Generation 

B - 7.3 - 3 
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Besides the opportunities to subs'titute fuels in existing 

boiler plants, the potential for gas deliveries in new 

housing or industrial developments has to be assessed 

together with the structure of existing and additional 

demand for energy: 

Continuous deaand over the day, week, aonth and year 

Discontinuous deaand with hourly or daily peaks 

Interruptable demand in case of dual fuel boiler 

facilities 

These parameters decide upon the technical design of the 

transmission and distribution pipeline system and 

eventually necP.ssary intermediary storage facilities. 

The economics are determined by the investment, maintenance 

and operating cost for the pipeline grid and the value for 

the natural gas payable by the customers in comparison to 

alterna'tive fuels. 

To secure the economic viabi 1 i ty, long-term contracts have 

to be concluded with customers. 

Apart- from regulations regarding the 'technical delivery of 

gas, i.e. volume per year and peak quantity per hour, a 

proper price revision clause and tariff system has to be 

established. 

The sales tariff should comprize 

The Standing Charge 

to cover all fixed cost related to investment, 

maintenance and operation expressed in domestic 

B - 7.3 - 4 
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currency per aonth or per contrac'ted voluae per 

hour/day 

The Variable Charge 

'to pay for the actual gas consump't ion expressed in 

doaestic currency per MMBTU 

The Price Revision Clause should cover all eleaents of the 

sales tariff which are not constant during the life tiae of 

the contract such as 

Interest rates on capital investment 

Prices for spare parts and labour for maintenance and 

operation 

Value of the gas in relation to other fuels on energy 

equivalent basis 

The formulation of such contracts and the calcula'tion of 

tariffs and revision =lauses requires good care and 

di l .igence . 

Last but not least- it is necessary to develop para] lel to 

the gas de 1 i very system the necessary Adainistration 

Facilities for metering, invoicing and payments and also the 

Logistic Facilities for the operation of the gas flow 

between production and customers. 

7.3.?. Pipeline Gas to the Export Market 

As for the home market the first step to be taken is the 

identification of potential export markets . 

B - 7.3 - 5 
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Offshore reservoirs in t:he Nort:h Sea are t:oday connect~d 

wit:h t:he European 'transmission syst:ea via subsea pipelines, 

e. g. t:he gas fields Troll and Sleipner have planned t:o 

'transport: t:hP- g~s by a subsea pipeline to Zeebrugge/Belgien 

at a dist:ance of aore t:han 1300 ka. 

Deliveries t:o Export: Mark:et:s should not: t:ak:e t:he same 

consideration int:o account: as t:hose for the Hoae Market:: 

The annual contract: volume should be delivered on a 

continuous basis over the year to opt:iaize t:he 

operation of all inst:alled product:ion, treataent and 

transport {pipeline and compressor} facilities. 

The sales price should also be split: into a standing 

and variable charge, t:he latt:er however has to be 

calculated on the energy equivalent values prevailing 

on the export market. 

The formulation of long-term contracts for natural gas 

exports with tariffs and price revision clauses requires 

even more care and di 1 ingence compared to the home market 

because of thP. multiple interests of buyers and sellers. 

In addition to securing a coverage of all fixed cost and to 

generate a fair revenue for the gas sales, the currency risk 

has to be eliminated to avoid marging erosion. 

There are a number of P.Xampl P.S where contracts broke up 

because of inadequate formulation in respect of the above 

mentioned elements . 

B - 7.3 - 6 
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7.3.3 Gas Liquefaction 

Gas Liquefaction is a well established technology with aore 

than a dozen large LNG complexes - soae consisting of 

several plants - operating in seven different countries 

throughout the world. 

The gas liquefaction plant is an essential link of the 

total LNG chain consisting of 

Gas field/gas production platform 

Pipeline to LNG plant 

LNG plant 

LNG st .... rage 

LNG tanker 

LNG gas terminal 

Re~asification plant. 

For the utilization of offshore gas fields by gas 

liquefaction a whole range of concepts have emerged: 

1. Prefabrication of the LNG plant on a steel or 

reinforced concrete barge that is either moored, 

bottom-supported or beached in the immediate vicinity 

of the coast. 

2. Installation of the LNG plant directly above the 

offshore gas deposit on a floating or fixed structure. 

Prefabrication on a barge or a floating or jack-up 

structure offers the following benefits: 
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Construct:an, assembly and testing are carried out at 

the manufacturer's fabrication yard. 

Construction and ass~mbly times would be shorter, even 

taking into account the time involved to towing the 

plant to its final location. This means that LNG 

production and cash flow begin earlier than in a 

conventionally erected plant, thus affecting positively 

the economy of the whole project. 

In principal barge-mounted plants use 

Barge mounted concepts which have 

capacities in the range of 2.4 - 8 x 109 

known technologies. 

been studied have 
3 Nm /a. 

Genuine offshore platform versions with installation of the 

liquefaction plant in the offshore field require new 

technical developments in operating and in particular in the 

offshore-loading of LNG tankers. Such offshrre LNG plants 

must be characterized as "first of its kind" with all 

negative consequences regarding safe and reliable operation, 

financing, insurance etc . 

7.3.4 Conversions into Exportable Products 

The disadvantage of natural gas over oil 

respect of transport over long distance 

me~tioned in the beginning of this chapter. 

described alternatives in 7.3.1 to 7.3.3 

and coal in 

was already 

Besides the 

abovP., the 

conversion of natural gas into exportable products with 

higher added value is another opportunity to overcome the 

transport problem . 
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Assuming the gas has a certain mix of methane and ethane, 

the following options could be considered and are shown in 

principl~ on t:he diagram below: 
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Principle Options Gas Conversion 

Natural Gas Liquids (NGL) 

The term "Natural Gas Liquids" (NGL) refers to those 

hydrocarbons present in a "wet" natural gas which can be 

separated out by field surface facilities either offshore or 

onshore. They consist: of mixtures of hydrocarbons (ethane, 

propane, butanes and pentanes), which can be extracted by 

compression and cooling of the separated gases. 

A minimal removal of NGL is generally necessary to prevent 

two-phase pipeline flow, but otherwise the decision to 

separate NGL from a "wet" gas stream is an economic one 

determined by the appreciation of the prices t}1at the 

separated 

obtainablP. 

liquids will command as compared with the price 
' 

for ,the higher calorific value gas that will 
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remain if the liquids are not separated. 

After the extraction of NGL, the resultant fluid will have 

too low a boiling-point to make it suitable for blending 

with normal gasoline; it therefore mus~ be "stabilized" or 

"rectified" by distillation under pressure in a processing 

plant, so that the ethane, propane and some butanes pass 

from the top of the fractionating column for subsequent 

further stabilization and separation into Ethane and 

Liquefied Petroleua Gas (LPG fractions; while the liquid 

emerging from the bottom of the column (some butanes, with 

pentanes, hexanes and heptanes) is then blended with other 

gasoline fractions to make the so-called "natural 

gasoline". 

Ethane is chiefly used as a feedstock for petrochemical 

plants manufacturing ethylene, as well as to some extent 

directly as a fuel. Normal butane is also used as a 

petrochemical feedstock as well as for gasoline blending, 

while iso-butane is a source of propylene oxide and is also 

used in the production of high-octane gasoline by 

alkylation. Propane may be "cracked" under controlled 

conditions to produce ethylene and propylene. 

Both, ethane and the Natural Gasoline are products for 

which demand in several markets also in the Asiatic part of 

the world is growing. 

Liquefied Petroleum Gas (LPG) 

The mixture of c3 and C 4 hydrocarbons which are extracted 

from "wet" natural gases (and also obtained from crude oil 

refining operations) are mainly composed of propane (C3H8 ) 

with some propylene (C 3H6 ); and butane (C4H10 ) with some 
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butylene (C 4H8 ). Small proportions of ethane, ethylene, 

iso-butane and iso-pentane may also occur in the mixture, 

and an odorant is usually added for safety reasons. The term 

"LPG" is a rather unsatisfactory general description of a 

variable product, whose overall properties, however, are 

usually determined by appropriate national standards 

specifications. 

C~mmercial liquefied "Propane" 

special applications e.g. 

is coDIJllonly used for 

the production of 

protective atmospheres in metal treatment operations, 

or in the glass industry. Propane-air plants are used 

to s•1pplement natural gas supplies at times of high 

demand or during conversion operations. 

Commercial liquefied "Butane" is usually distributed 

for large-scale applications (e.g. factory heating and 

direct-firing industrial operations} in the form of a 

vaporized butane/air mixture, the composition of the 

mixture being selected so as to depress the dewpoint to 

an acceptable level. Suitable mixtures have frequently 

been used (paticularly where LNG is not yet available} 

in "peak-shaving" operations, to provide additional 

gaseous fuel at peak periods where the local snpply of 

natural gas is inadequate to meet demand, or as a gas 

source in rural areas. 

The properties of commercial LPG mixtures vary according tc 

the proportions of the different components present. LPG in 

cylinders forms a convenient and highly portable source of 

heat and light for domestic and commercial applications, 

particularly ~here supplies of piped gas are not available. 

LPG is also widely used in industry wherever a consistent, 

B - 7.3 - 11 



• 

• 

• 

• 

U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

sulphur-free, non-toxic fuel gas is of special value, as in 

food manufacturing and poultry breeding. 

Its use as an automobile engine fuel has developed more 

recently, particularly for heavy lorries, public vehicles 

and urban bus and taxi services in the USA, Netherlands, 

Italy, Japan and Korea. 

Since the other source to produce LPG, the oil refining 

process is decreasing due to the lower demand for oil 

products, world demand for LPG's is expected to rise 

considerably during the years until 2000. 

Chemical Products 

A variety of chemical products can be derived from natural 

gas feedstocks, depending on the composition of the gases 

and prevailing economic and technical factors. 

Important amounts of sulphur are obtained by the treatment 

of high H2s gases in France, in Canada, in the United 

States, and in the Middle East. Carbon black, a pigment of 

colloidal dimensions, is made by burning the gas with only a 

limited supply of air and depositing the product on a cool 

surface. 

Ammonia is manufactured by a catalytic process; more than 

half the world's ammonia output comes from natural gas 

feedstocks. Ammonia can be used directly as a plant food 

when injected into clayey soils, or as a secondary 

feedstock: from which a variety of other chemical products 

can be produced - notable hydrogen cyanide, nitric acid, 

urea and a range of fertilizers . 
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Acetylene can be produced by a process similar to ammonia 

synthesis, and hydrogen can be made by reacting natural gas 

with steam at elevated temperatures over various catalysts. 

Ethylene and propylene are made by the thermal 

dehydrogenation of the pru~ane-ethane NGL fractions of 

suitable gases. 

A wide range of other chemical products can be made from 

natural gas, by controlled o_xidation processes. These 

include methanol, propanol, formaldehyde, acetone, etc., 

many of which can be used as basic materials for a variety 

of further syntheses. Aromatic compounds such as benzene, 

toluene and the xylenes may also be produced from suitable 

gases by catalytic reforming processes. Eventually the 

production of urea, methanol, gasoline and middle 

destillates should be mentioned. 

7.3.5 Offshore Power Generation 

Offshore power stations for generation of electric current 

have been developed with two aims= 

1. Mobile power stations in areas with not sufficiently 

developed infrastructure. 

2. Utilization of marginal gas fields offshore. 

The power generation from natural gas is normally based on 

gas turbines as gas turbines/generators on one platform or 

barge power stations of 500 MW or more can be realized. The 

capacity is limited by the gas production rate of the field 

as well as by the requirements of the energy consumers 

onshore. A 300 MW station using the normal gas turbine 
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process would require a gas flow of about 700 million cbm a 

year. 

Offshore power generation on a platform on the field itself 

would require transmission of the electric power by high 

voltage direct current; this is normally only economic when 

the gas has a very low heating value. 

7.3.6 Other Uses 

Apart from the alternatives described in detail above, there 

are some other opportunities to utilize natural gas in 

direct or converted application. 

Refinery Fuel 

This is the simplest way of utilizing gas and to 

arrive at exportable products, namely all oil products 

from a refinery which at the same time substitute oil 

and thus reduce the need for imports. 

As an indication from a case study, a 9 million ton per 

year refinery would utilize around 250 million cbm per 

year of natural gas. 

Steel and Aluminium Industry 

Two further examples shall be mentioned where 

indigenous gas availabilities can be utilized in the 

export orientated industry: 

Steel Production could he based on sponge iron instead 

of scrap iron via chemically reducing iron or to sponge 

iron with a reducing product such as synthesis gas 

obtainable from natural gas. For a steel plant with a 
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capacity of 600,000 tons per year, the gas consumption 

would be 250 million chm. 

Aluainiua Production through electrolysis is a high 

electric-power consuming process and the production 

cost depend upon the cost to produce electric energy. 

Countries with sufficient supplies of cheap hydro 

electricity are therefore found in the lead of 

aluminium production. Where this advantage is not 

given, gas based power generation could be the 

alternative and the consumption related to the 

production of 150.000 annual tons of aluminium is in 

the order of 700 million chm per year. 

Compressed Natural Gas (CNG) 

Apart from LPG as an alternative fuel for road 

vehicles, natural gas is utilized in compressed form. 

Successful trials have been made in Canada with car 

fleets like taxis, food delivery vans and buses . 
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CHAPTER B-8 

OFFSHORE PROJECTS IN DEVELOPING COUNTRIES 

SECTIONS 

B-8.1 General Comments to the Following Examples 

B-8.2 Example India 

B-8.3 Africa, South East Asia, Latin America 

B-8.4 Examples for Marginal Field Development in 
Developing Countries 
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8. Offshore Projects in Developing Countries 

8.1 General Comments to the Following Exaaples 

The question is raised and has to be answered how a 

developing country with certain offshore resources can adopt 

the experience and expertise from industrial nations in 

exploiting their own Outer Continental Shelf oil and gas 

fields . 

There are several examples available. In the following are 

picked 

the example of India, as a country special 

a review of some projects in Africa, South East Asia 

and Latin America, to point out the big number of 

projects already being realized in developing 

countries, and 

some examples for marginal field development in 

developing countries, as a technically related aspect . 

The example of China has been discussed in detail in the 

course of the study . 
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8.2 Example India 

The example of India may serve as a pattern for other 

developing countries as well. With industrial branches like 

space- and nuclear power technology this country is no 

longer a developing country in the original sense. 

Nevertheless India may be regarded as an experience how a 

country is able to generate own technical and project 

management know-how in less than one decade . 

The first Indian Offshore field "Bombay High" was discovered 

in 80 m water-depth in Fehr. 1974 by t:he national Indian 

oil company ONGC and went on commercial production already 

in May 1976. 

This fast progress was only possible due to a close 

cooperation between ONGC and the French oil company 

CFP Total generating the subsequent know how transfer 

necessary for field development. 

In 1982 already some 30 drilling and platforms were 

installed and with the production of more than 8 million c/y 

the "Bombay High" field amounted to 70' of the total Indian 

oil production. 

In an ambitious plan another 40 platforms for an oil 

production of 19 million t/y were planned for the year 

1984/85. 

The Indian Government tried to set parameters to enable the 

Indian oil companies to realize this target: 

B - 8.2 - 1 
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A ~rators 

B 

Following the nationalization of the Indian Oil 

Industry in 1976 all activities were concentrated on 

two national companies: 

ONGC (Oil and Natural Gas Commission) and 

OIL (Oil India Ltd.) 

In the mid-eighties production sharing agreements were 

offered to foreign oil companies, e.g. to Chevron 

Comp., California. 

Engineering and Consulting 

In engineering and consul ting Indian companies gained 

significant benefits from the cooperation with foreign 

counterparts: 

ONGC in 1977 signed an agreement with the French 

CFP-Total for assistance in interpreting oilfield 

data, studying reservoir engineering and preparing 

the "Bombay High Development Plan" 

Mazagon Dock entered a cooperation agreement with 

the French contractor ETPM. 

Davy Mc Kee (Oil and Chemicals} became adviser for 

the "Bombay High Waterflood-Programme." 

Fluor Ocean Services and Davy Mc Kee are back-up 

consultants for EIL, Engineers India, Ltd. 

The Italian Snamprogetti was active in pipeline 

engineering . 
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c 

Based on these various cooperations and know-how 

transfers, Indian coapanies now are in the position to 

make preliminary design, detail engineering, bid 

preparation and project execution supervision. This is 

in particular the case with EIL Engineers India Ltd. 

Contractors and Fabricators 

The Indian Oil company OHGC as newcomer on the offshore 

scene tends to place Turnkey jobs to Prime Contractors. 

For that reason - particularly in the early phase of 

"Bombay High" - large foreign companies won several big 

contracts as Prime Contractors. 

ETPM Shar jah: four platforms, including French 

and Japanese financing for about 100 million US-$; 

subcontractors: Kawasaki and Hitachi, Japan. 

McDermott-Oceanic Contractors, Dubai: large 

product ion platform ( 90 mil lion US-$) and eight 

drilling platforms. 

Nippon Steel: one production and three drilling 

platforms. 

Nippon Kokan: large production platform ( 190 

million US-$) and four production platforms. 

Based on the own growing knowledge the state-owned 

Indian Mazagon Dock ltd., Bombay, started to produce 

first simple wellhead platforms and later water 
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injection plat:forms followed by drilling & production 

units. 

In addition, Hindustan Shipyards in Visathapatnam on 

the Indian eastcoast won a first contract: for "Bombay 

High Sout:h". 

Also DODSAL, a private Indian Cont:ract:or in the onshore 

pipeline business was discussing an offshore yard in 

Kandla (Gujarat) together with Mannesmann and Micoperi. 

In 1987 a total of another 51 platforms were under 

construction or planned for t:he following six fields or 

prospects: 

South Bassein 

Panna 

Heer a 

Bombay High South, North, East 

Canvery Basin and 

Godavari Basin Razole 

Due to cost effective fabrication in South Korea at 

least 9 platforms of the total 51 are scheduled for 

fabrication or fabrication sharing in South Korea 

through Hyundai, Samsung and others. More details on 

current and future offshore projects and the companies 

involved are illustrated in the following tables on 

page B - 8.2 - 6 to 10. 
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Summary 

As a result of all these efforts the Indian offshore 

oil production did meet the previous targets and in 

fact 1986 reached 621000 barrels/day, equal to 30.6 

million t/y, thus putting the country into the 

position to save foreign currency on one hand and to 

reach independency from imported oil on the other . 
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Country/Field Operator 

.!l!!!.!!m 

- South 8a1111ein ONGC 

°' 
CJ) 
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OFFSHORE PRC1.ll!:CTS IN Ol!:Vl!:f.OPING COIJNTRIF.S - INOI A 

under Conatruction I Planned / Under Study 

Wntcr 
Depth 

78 Ill 

Platforms 

2 Orillin!J under construction 
Design: Jacket, piles: Mc Dermott 
Fabr.: Jacket, piles, deck: 

McDermott 

Drillina/production, bidding 
1 Drilling/production, completed 
Design: Jacket/Piles/Deck/ 

Topaide11: Hyundai 
Fabr.: Hyundai (Ulsan, South KoreA) 
4nst.: jacket/Deck: Nippon Steel 

1 Quarters, bidding 
1 Quarter11, completed 
Desion: Jacket/Piles/Deck/ 

Topsides: Hyundai 
Fabr.: Hyundai (Ulsan, South Korea) 
Inst.: Jacket/Deck: Nippon Steel 

2 other, bidding 
1 other, under construction 
Design: jacket/Piles/Deck/ 

Top11ide11, SnAmprnaettJ 
Fabr.: jacket/Piles/Deck: Mc Dermott 

Top11idna: AG & P 

2 other: completed 
Deai!Jn: Hyundni 
Fabr.: jacket/Piles/Deck/ 

TcipRidea: Hyundai 
Inst.: jacket/neck: Nippon Steel 

Pipeline - Suhsen Projects 
Mooring TerminAla 

1 GAspipeline 32", 186.0 miles, 
designed 
4 othr.r11 planned 
1 single, 18 trees, biddina 

• 
nc 
:z: 
0 :z: 
(J) H 
'-l 
...... c 
""" UI 0 

""" 
0 

"d 'z:I :z: 'z:I 
0 U> 

::z: co 
en :u 
'Pl 
Ii) 
l:"i (/) 
0 l'i ...... c 
CJ) c 
OI >( 
...... 
I\) 

ID 
CA) 



-

to 

Q) 

fl.) 

-..I 

Country/Field Operator 

- Panna ONGC 

- Heera ONGC 

- • 
OFFSHORE PROJRCTS TN ORVELOPING COllNTRIRS - INDIA 

under Constrttction I Planned I Under Study 

Water 
Depth 

•ll m 

:19 • 

Platform11 

3 Drilling, bidding 
' Drilling/Produr.tion, 2 biddina + 

2 planned 
2 other, planned 
l Quarters, planned 

ll Drilling/production/bidding 

Pipeline - Subsea Projects 
Moorina Terminal• 

2 pipelinf!, 
1 (oil) planned + 
1 bidding 
1 aub11ea satellite wells 
with associated gas-pipelines 
90 km, 8-18" planned 
800-900 km 11ubsea pipelines, 
26", 30" + 36" to be tendt1red 
(oil & gu) 

1 Pipeline, 12", •.1 mile11, 
completed 
1 Pipeline 3", 12 miles, 
completed 
Installation: NJppon Steel 
1 OJl-Trunkline, 100 km, 18" 
1 Gas-Trunkline, 100 km, 20" 
1 Mooring-Terminal, bi~ding 

22 additional platforms may be needed to fully exploit reserves in Panna + Heera field 

- Boahay ONGC 7:1 • 
-- High North 

-- High East ONGC 75 • 

' Drilling/Production, ttndt1r 
construction 
Design: Jacket/Piles/Deck: 

Engineers India 
Fabr.: Jakcf!t/Pilea/Deck: 

Mazagon Dock (Bombay, India) 
Inst.: Jacket/Deck: Mnzagnn Dock 

1 Drilling/Mobile, design 
Deaign: Jacket/Piles/Deck/ 

Topsides: Mc Dermott 

1 Pipeline, '2.0 mile11, 
biddin!J 
1 Subafta Syatem, 6 lines 
planned 
1 Subaea Syatem, 6 lines 
completed 
l Mooring Terminal, bidding 
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Country/Field Operator 

-- High South ONGC 

IJS ONGC 

O> 

...., 

ONGC 

O> 

ONGC 

ONGC 

• • 
OFFSHORE PROJECTS IN O~VELOPING COUNTRIES - !NOIA 

under Conatruction / Planned I Under Study 

Water 
Depth 

75 Ill 

• 75 m 

75 Ill 

75 Ill 

1!'> Ill 

Platforms 

1 Drilling, completed 
Design: Jacket/Piles/Deck:/ 

!ngint1er11 India 
Top11ides: Gilley 

Fabr.: Jacket/Piles/Deck/Topsides: 
Mazaoon Dock (Bombay, India) 

Inst.: Jacket/Deck: Mazagon Dock 

2 Drilling, undt!r construction 
Design: Jacket/Piles/Deck: 
Sn111nprogett 1 
Fabr.: Jacket/Piles/Deck/ Hyundai 

(Ulsan, South Kore•I 

1 Drilling/Mobile, under construction 
Design: Jacket/Piles/Deck: Mc Dermott 
Fabr.: Jacket/Piles/Deck: Mc Dermott 

(B•t~m Ial., Indonesia) 
Topsides: KHIC 

1 Drilling/mobile, under conatruct1on 
Design: Ja ,t/Piles/Deck/Topsldes: 

En~~neera India 
Fabr.: Jacket/Piles/Deck: Hindustan 

Shipyard (India) 

2 Drllllng/mohile, undar conatructlon 
Design: Jacknt/Pilea/Oack/Top11ides: 

Snamprogetti 
Fabr.: Jacknt/P1les/Onck: Huyundai 

(Ulaan, South Korea) 

Pipeline - Subaea Projects 
Mooring Terminals 

Vetco, Singapore has 
awa~~ed $ 11.l 111 Contract for 
design, engineering and 
fabrication and in11tallatinn 
ot template, wellhead• + 
x-mas tree + control sy11te111 
+ control umbilitals 

Connection pipelines, 170 km 
3 - 20" to be laid by 
Sumito1110, Japan 
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Country/Field Operator 

-- High South ONGC 

DI ONGC 

D> 

...., 

ONGC 

'° ONGC 

ONGC 

e • 
OFFSHORE PR03ECTS IN DEVELOPING COUNTRIES - INDIA 

under Conatruction I Planned I Under Study 

Water 
Depth 

'75 m 

'75 Ill 

'75 II 

'75 Ill 

'75 Ill 

Platfor111a 

1 Drilling/Production, under 
conatruction 
Design: 3acket/Piles/Deck/Topsides: 

Samsung 
Fabr.: Jacket/Piles/Deck: Samsung 

(Kyungnam, South Korea) 
Inst.: 3acket/Deck: Mc Dermott 

2 Drilling/Production mobile, 
undP.r construction 
Design: 3acket/Piles/Deck/Topsidea: 

Samsung 
Fabr.: Jacket/Piles/Deck/Topsides: 

Sa111sung (Kyungnam, South Korea) 

1 Production, design 
Deaign: Engineers India 

2 other, under construction 
Design: 3acket/Piles: 3ohn Brown, 

Hyundai 
Fabr.: 3acket/Piles/Deck: Hyundai 

(Ulsan, South Koreal 
Inat.: 3acket/Deck: Hyundai 

2 other, under construction 
Design: ,Tacket/Piles/Deck: Mc Der11ott 

Topsides: KHIC 
Fabr.: 3scket/Piles: MC Dermott, 

Bata111 Isl., Indonesial 
Deck/Topsides: KHIC (Changnon, 
South Korea) 

Inst.: 3acket/Dock: Mc Der111ott 

Pipeline - SubaP.a Projocta 
Mooring Terminal• 

e 
nc z 
0 :z: 
CO H 
o.J 
...... Cl .... 
UI 0 .... 
I 

0 
'U 'SJ z 'SJ 
0 (.I) 

:I: c:: 0 
(.I) :::0 
...... Pl 
C> 
l:'1 (.I) 
01-i ...... c 
co Cl 
m i< ...... ...., 
ID 
(,t) 



e 

D:J 

Q) 

N 

'""" 0 

Country/Field 

-- High South 

- Cauvery Basin 

- Godavari 
Basin Razole 

Operator 

ONGC 

• • 
OFFSHORE PROJECTS IN DEVELOPING COUNTRIES - INDIA 

under Construction / Planned I Unjer Study 

Water 
Depth 

7!1 Ill 

9 Ill 

Plattor11111 

3 other, 2 planned, 1 bidding 

plattor111, under study 

plattor111, under study 

Pipeline - Subaea Projects 
Mooring Terminals 
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8.3 Africa, South East Asia, Latin America 

The following tables for offshore projects in 

Africa, comprising Angola, Benin, Congo, Egypt, Gabon, 

Ghana, Equatorial Guinea, Ivory Coast, Libya, 

Mozambique, Nigeria, Senegal, Zaire. 

South East Asia, comprising Burma, Indonesia, Malaysia, 

Philippines, Thailand, Vietnam 

Latin America co~~rising Colombia, Peru, Trinidad 

show basic data, companies involved and possibilities for an 

offshore policy in those countries. 

These information could be evaluated with regard to the 

f ina 1 aim to define suitable strategies for a future oi 1 

policy in selected developing countries . 
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Country/Field 

A F R I C A 

Angola 

- Blk 2 -
Tubarao 

- Blk 2 -
Lo•bo East 

- Blk 2 -
Suele West 

Operator 

Texaco 

Texaco 

Texaco 

• 
Water 

OFFSHORE PROJECTS IN DgVELOPING COUNTRIES 
Under Construction/Planned/Under Study 

Depth Platrorms 

38 Ill 

38 • 

37 m 

32 "' 

1 Well Protector/Mobile, under 
construction 
Design: Texaco/Mc Dermott 
Fabr.: Jacket/Pilea: Petromar 

(Ambriz, Angola) 
Fabr.: Deck/Topsides: Hyundai 

(Ulsan, South Korea) 
Inst.: Mc Dermott (DB 21) 

1 Production, under construction 
Design: Texaco/Mc Dermott 
Fabr.: Jacket/Pi lea/Deck: Hyun~ai 

(Ulsan, South Korea) 
Fabr.: Topsides: Nuova/PignLne/ 

Hyundai, Powell Electric 
Inst.: Mc Dermott (DB 21) 

1 Well Protector/Mobile + 1 other, 
under construction 
Design: Texaco/Mc Dermott 
Fabr.: Jacket/Piles: Petromar 

(Ambriz, Angola) 
Pabr.: Deck/Topsides: Hyundai 

(Ulsan, South Korea) 
Inst.: Mc Dermott 

1 Drill/Production/Mobile, 
under construction 
Design: Texaco 
Pabr.: Jacket/Piloa/Deck: Petromar 

(A111br1z, Angola) 
Topsides: Petrotac 

Inst.: Mc Dermott (DB 21) 

•' 
Pipeline - SuhRea Projects 
Mooring Terminals 

Pipeljne planned 
Install. Mc Uermott 

Pipeline under construction 
Inst.: Mc Dermott 

Pipeline planned , 7' km 
Inst.: Mc Dermott 
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°' 
CD 

Col) 

w 

Country/Field 

- Nunbi 

- Cablnda 
Takula 

- Cabinda 
Na•ba 

Operator 

Chevron/ 
Gult 

Chevron/ 
Gult 

Chevron/ 
Gult 

Chevron/ 
Gult 

Chevron/ 

Chevron/ 
Gult 

Chevron/ 
Gulf 

• 
Water 
Depth 

44 "' 

44 Ill 

44 Ill 

63 .. 

60 "' 

66 Ill 

81 "' 

OPPSHOR! PROJECTS IN DEVELOPING COUNTRIKS 
Under Construction/Planned/Under Study 

Platfor111s 

1 Drilling/Production, 
under construction 
Fabr.: Jacket/Pilea/Oeck: Bouygues 

(Ambriz, Angola) 
Inst.: Bouygues 

1 Production, under conatructjon 
Design: Jackftt/Piles: Chftvron 
Pabr.: Jacket/Piles/Deck: Brown & 

Root (Belle Chasse, LA) 
Inst.: Jacket/Deck: Brown & Root 

1 Production, under construction 
Pabr.: Jacket/Piles/Deck: Bouyguea 

(A111briz, Angola) 
Inst.: Jacket/Deck: Bouygues 

1 Drilling, planned 
Design: Jacket/Piles: Chevron 
1 gaalift and water injection system 
planned for 07/09 

1 Production, planned 
Design: Jacket/Piles: Crest 
Pabr.: Topside•: Solar 

1 Well protector/mobile + l other 
planned 
Deaign: Jacket/Piles: Chevron 

1 Drilling/Production, planned 
Design: Jacket/Piles/Deck: 
Chevron/Gulf 

• 
PJpelinft - Subsfta Project• 
Mooring Ter111inals 

Pipeline ayetem with 5 lines 
planned 
Inat.: Brown & Root 
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tJJ 

CXI 

lo) 

I .. 

Country/Field Operator 

- Butalo Elf 

- Palarca Elf 

- • 
Water 

OFFSHORE PROjECTS IN OF.VF.LOPING COUNTRIES 
Under Construction/Planned/Under Study 

Depth Platforms 

8' .. 1 Drilling/Production, planned 

l Drilling/Production, completed 
Fahr.: Brasoil 

Pipeline - Suhsea Projects 
Mooring Tevminals 

associated pipelines 
under study 

- Other structures earmarked tor development are P11nja, Impala, Veado, Pacassa 

!!.!!.!!! 

- Se•e 

Congo 

- Zatchi 

- Tchibouela 

- E•eraude 

Seiaetield 30 ia 

Develop•ent 
Ir Co 

Agip ~7 m 

Elf 83 • 

Elt 6!! m 

1 Production, status unknown 

1 Drilling + 1 Prod11ction, 
under construction 
Design: jacket/Piles/Deck: 

Tecnomare 
Fabr.: jacket: Boscongo Yard 

(owner Bouygues, France) 

3 Drilling/Production + 1 other, 
under construction 
Design: Technip 
Fabr.: jackets: Bouygues, Franco 

Heavy crude oil tind. Might require offshore steam lnjection and many 
injector platforms. Complicated and innovative Charters Financing 
Scheme under evaluation comprising the operator, the contractor and 
the oil customer. 

Formerly design tor pilot platforms at C.G. Doria, fabrication at 
Bouygues Offshore and UIE (jacket). 
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CJ3 
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a> 
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°' 

Country/Field 

!!Ill.! 

- North 
A•erlcan 

- Abu Qir 

- Nile Delta 
Abu Modi 

- North Sinai 

- Al-A•al 

~ 

- Obando 

- Octopus 
Marin 

OperAtor 

ENPPI 

Wepco 

Petrobel 

Total 

Total 

Tenneco 

Tenneco 

• • 
OPPSHORE PROJECTS IN DEVELOPING COUNTRIES 

Under Constructlon/Plannftd/Under Study 

Water 
Depth PlAttorms 

2 Production, planned, biddina 

35 111 1 Production, mobile, completed 
Design: Jacket/Piles: Bechtel 
Fabr.: Mc Dermott (AJk Shouhna, 

Egypt) 
Inst.: Mc Dermott 

39 m 1 Production planned 

150 Ill 

49 m 

49 m 

Plattor111 under study 

Plattorm under study 

1 Drilling/Production under 
construction 
Deaton: Jacket/Piles/Deck: CBS 

Topsides: Gilley 
Fabr.: Jacket/Piles/Deck: Mc Dermott 

(Morgan City, LAI 
Topsides: CE/Natco/Universal/ 
Fab/Seeco 

Inst.: JAcket/Der.k: ETPM 

1 Drilling/Production under 
construction 
ai111ilar to ObAndo field 

Pipeline - SubanA Projects 
Mooring Terminals 

Pipelines, deaianed 
Design: Bechtel 

Pipeline planned 
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Country/Field 

- Pelican 

- Grodin 

~ 

- South Tano 

Kguatortal Guinea 

Blk 8-13 
Alba 

Ivory Coast 

- B l Poxtrott 

Libya 

- Blk NC '1 8 
Bou rt 

• 
OFFSHORE PROJF.CTS IN O~VF.LOPING COUNTRIP.S 

Under Construction/Planned/Under Study 

Water 
Operator Depth 

Tenneco 34 111 

Elf 

Ghana Nat'l 
Pet. Co. 

GEPSA 

Philliris 

A!Jip 

7!1 Ill 

l !18 II 

Platforms 

1 Well Protector + 1 other, 
under construction 
similar to Obando tield 

1 Platform, under study 

1 possible platform, 
development under study 

l Drillina, cancelled (?) 

1 Drilling/Production, under 
construction 
Design: Jacket/Pilea: Tecnomare 

Deck/Topsides: Snamprogetti 
Fabr.: Jacket/Piles/Deck: Delleli 

(TarAnto, Italy) 
Topsides: Daewoo/Hyundai 

Inst.: Jacket/Deck: Micoperi 

• 
Pipeline - Subaes Projects 
Mooring Terminals 

Pipeline planned 

Subsea satellite wells I"lllnned 

Pipeline-System with 2 - 16" 
and 1 - 12" lines planned 
Oeaign: Snamprogetti 
Inst.: Saipem 
Mooring terminals & tanker 
"Agip Sardegna" under 
construction 
Design: EMH/Bluewater 
Pabr.: Oraaadoa y Construccion1 

Spain 
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Country/Field 

Moza•blgu~ 

- Xal-Xal 

Nigeria 

- Agbara 

- Iaan 

- Olean 

- Pltangueira 

- Otuo 

- Oso 

- Alta• 

- Adanga 

- Ebughl 

- Warri to Lagos 
Gaa-Plpel1ne 

Operator 

BP 

A!Jip 

Chevron 

Chevron 

Agip 

Elf 

Mobil 

SBM 

• • 
Water 
Depth 

OFFSHORE PROJECTS IN nEVET.OPINO COUNTRIES 
Under Construction/Planned/Under Study 

Platforms 

> 200 Ill Exploration period 

59 Ill 

18 Ill 

8 Ill 

6 • 

17 • 

1 Production planned 
Design: Tecnomare 

1 Compression planned 
Design: Chevron 

1 Compression planned 
similar to Iaan 

1 possible platform, under study 

1 possible platform, under study 

3 Drilling + 1 production, 
under study 

1 Production mobile, completed 
Design: SRM 
Fabr.: SBM 

to be tied in 
1 Production + 1 Quarters + 1 Well 
Protector + 1 Support, delayed 

Pipeline - Subaea Projectft 
Mooring Terminals 

43 km pipeline 

1 Subsea pipeline, ?.2 miles, 
S" - 10", 12", completed 
Pressure gaa system tor future 
gas lifting under construction 

I Subsea pipeline, 36 miles 
12", delayed 

Gas-Pipeline, 380 km, 16", 
300 m S, Contractor• 
Snamprogetti/Saipem 
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Country/Field 

Senegal 

- Do•e Flore 

!!.ill 

°' - Muanda 
I 

a> 
A S I A 

Co) 

~ 

a> - Gulf of 
Martaban 

Indones~a 

- Ardjuna 

Operator 

e • 
~atftr 

OFFSHORE PROJECTS IN OF.VP.LOPING COUNTRIES 
Under Construction/Planned/Under Study 

Depth Platforms 

Senegal/ ll7 m 
Venftzuela 

1 possible platform, under study 

Joint Vent. 

Zaire 
Govt. 

2 platforms, under study 

Pipeline - Subsea Projects 
Mooring Terminals 

l Pipeline to shore 
1 Mooring ter111inal 

under 
study 

MOC Exploration program in the Gulf of Martaban suspended 

Arco 39 m 

Arco '2 "' 

l Production, under construction 
Design: Jacket/Piles/Deck: 

PT Tri Patra 
Fabr.: Jacket/Piles/Deck: PT Adiguna 

(Jakarta, Indonesia) 
Topsides: PT Dock/PT Adiguna 

Inst.: Jacket/Deck: IOC (Pribumi) 

1 Production, under construction 
Design: Jacket/Piles/Deck: PT Adiguna 
Fabr.: Jacket/Piles: PT Adiguna 

(Satam, Indonftaia) 
Deck: Guna Nusa 
(Grenyang, Indonesia) 
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Country/Field 

- Ardjuna 

IJI 

CJ) . 
c.> 

IO 
- Bl•a 

Oper11tor 

Arco 

Arco 

• 
WRter 
Depth 

27 "' 

28 Ill 

OFPSHORK PR03ECTS IN DEVELOPING COUNTRIES 
Under Construction/Planned/Under Study 

Platforms 

~ Well protector/mobile, under 
construction, 3 under study 
Design: 3acket/Piles/Deck: 

PT Tri Patra 
Fabr.: 3acket/Plles: PT Adiguna 

(Batam, Indonesia) 
Deck: Mc Dermott 
(Batam, IndonesiH) 

2 Well protector/mobile, planned 
Desion: Jacket/Piles/Deck: 

PT Tri Patra 

Arco postponed JnstallatJon of well protector plRtforms 

Arco 37 .. 

Arco 32 .. 

1 Production, mohJle, 
under construction 
Design: Jacket/Piles/Deck/Topsides: 

PT Tri Patra 
Fabr.: 3acket/Piles: Mc Dermott 

(Batam, Indonesia) 
Deck/Topsides: PT Guna Nuaa 
(Grenyano. Indonesia) 

Inst.: Jacket: Mc Dermott 
Deck: ICC (Pribumi) 
Topsides: PT (Essarindo) 

1 Quarters, under construction 
Deaton: Jacket/Piles/Deck/Topsides: 

PT Tri Patra 
Fabr.: 3acket/Piles/Oeck: PT Arlau 

(Batam, Indonesia) 
Topsides: PT ArlRu/AG&P 

Inst.: Jacket/Deck/Topsides: 
Mc Dermott 

• 
Pipeline - Subsea Projecta 
Mooring Terminals 
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Country/Field 

- Bi•a 

- Kaltap 
DJ Bllt KF 

CD - Notuna Sea 
Blk A Anoa 

to> 

I - Mengkapa 
.... 
0 

- Siai-1 

- Ikan Par! 

- PAgerun11an 

- Rawa 

- Belanak 

- Forel 

Operator 

Arco 

Arco 

Marathon 

Chevron 
Conoco 

Hudbay 

Arco 

Aaamera 

Conoco 

Conoco 

• 
W"ter 

OPPSHORE PR03ECTS IN DEVELOPING COUNTRIES 
Under Construction/Planned/Under Study 

Depth Plattorma 

27 m 4 Well Protector/mobile, 
3 planned and l designed 
Design: PT Tri Patra 

27 m l Proceaaing platform, under study 

86 • 2 Drilling/Production, planned 
Design: 3acket/Pilea/Oeck: Fluor 

Topaidea: Fluor/Omega 

81 m Drilling/Production, planned 

5 Well protectcrs 

54 • 1 Platform, under study 

90 m 

• 
Pipeline - Subafta Projects 
Mooring Terminals 

1 Oil pipeline, 10", 9 miles 
planned 

1 Mooring terminal planned 
1 Diver-assisted wet, single 
Non-TFr. planned 

3 pipelines, 2- 10", 1 - 8" 
completed, 
Inst.: Mc Dermott 

l Oil/Gas/condensate 
pipeline planned 
l Subaea planned 

1 Mooring terminal, bidding 
with associated pipelines 

1 Pipeline, under study 

1 PPSOW/CALM or turret mooring 
under study 

l Subsea completions, 
under study 
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IJJ 

OD 

1,1) 

.... .... 

Country/Field 

- Wiriagar 

- Caaar 

- Gita 

- Raaa 

- Zelda 

- East Java 

- Korth Suaatra 

Malayaia 

- St. Joaeph 

- Teaana 

- J ' 

- Dulang 

Operator 

Conoco 

Texas 
Eastern 

IJapco 

IJapco 

Iiapco 

Kodeco 

Mobil 

Shell 
Sarawak 

Shell 
Sal'a111ak 

Shell 
S111ramak 

Petronas 

e 

OPPSKORE PROJECTS IN DEVF.LOPING COUNTRIES 
Under Construction/Planned/Under Study 

Water 
Depth Platforms 

62 m 

30 ftl 

36 .. 

1• Ill 

27-39 Ill 

90 m 

~· Ill 

71 • 

fixed platform, under study 

1 Drilling/Production, under study 

1 Drilling/Production, postpo~ed 

1 Drilling/Production, del111yed 

2 Drilling ) under 
1 Production) study 

Other, under construction 
Fabr.: Jacket/Pilss/Deck: 

Promet (Singapore) 

1 Drilling, under construction 
Pabr.: Jacket/Piles/Deck: 

Promet (Singapore) 

Production + 1 Drilling/ 
Production, completed 
Design: Jacket/Piles: Protech 
Pabr.: Jacket/Piles: 

Sembawang (Singapore) 

' Drilling/Production, 3 designed, 
1 bidding 

Design: Jacket/PJlea/Topaides: MMC 

• 
Pipeline - SubaeA Projects 
Mooring Terminal• 

2 Pipeline• under atudy 

8 wet non-TRL diver aaaiated 
aubaea trees, under study 

1 Gastrunkline, planned 

1 SPM tanker storage, bidding 
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Country/Field 

- Selig! 

- Barton 

113 

' - Tabu 
QI 

t.> - Guntong 

I 

.... 
"-> 

- Palas 

- Sabaoh 
Ta•bungo 

- Bekok 

- Tapia 

- Te•bungo 

- Trengganu 

- Bokor 

Operator 

Petronas 

Shell 
Snrm..,k 

Esao 

E!llSO 

Essa 

Shell 
Sa bah 

Es so 

Es so 

F.sao 

Es so 

Shell 
Sarawak 

• 
Water 

OPPSHORE PR03ECTS IN DRVELOPING COUNTRIES 
Under Construction/Planned/Under Study 

Depth Platforms 

26 111 

60 m 

75 Ill 

62 Ill 

03 m 

70 Ill 

66 • 

03 m 

62 "' 

2 Drilling/Production, under 
construction, l planred 
Fabr.: Mc Dermott Yard+ ~1me 

Sambawang Ynrc' 

2 Drilling/Production, 1 under 
construction, l planned 
Fabr.: 3acket/Piles/Deck: 

Promet (Singapore) 

2 Drilling, planned 
Design: Jacket/Pileo/Deck: EPRCO 

5 Drilling, 2 under construction, 
3 planned 

Design: Jacket/Piles/Deck: EPRCO 
Fabr.: Jacket/Pilea: 

Sembawang (Singapore) 
Topsides: Malaysian Shipyard 

1 Drilling, planned 

Production, under study 

1 Drilling/Production, under study 

Drilling/Production, under study 

34 Production, most under study 
2 under construction 

Drilling/Production, 
under construction 

• 
Pipeline - Subaea Projects 
Mooring Terminals 

Pipelines planned 

100-200 km extensive pipeline 
system, under study 
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co . 
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Country/Field 

-- Sa-rang 

Betty 

- lt-8 

- F-13 

- Tultau 

- West L•mtong 

Ph111pines 

- Palawan 
Island Tara 

Thailand 

- Gulf of 
Thailand 

- Dara 

Operator 

Shell 
Sarawak 

Shell 
Sarawak 

Shell 
Sarawak 

Shell 
Sarawak. 

Shell 
Sarawak 

Shell 
Sarawitk 

PNOC 
+ Petrocan 

Union 

Petroleu• 
Authority 
Thail11nd 

Union 

- • 

Water 
Depth 

72 Ill 

60 Ill 

68 • 

42 • 

·~ . 

60 Ill 

60 • 

OFFSHORE PR03!CTS IN OF.VF.LOPING COUNTRIES 
Under Construction/Planned/Under Study 

Platfor111s 

1 Gas compression structure, 
under construction 

2 platforms, unrier study 

' rlatfurma, under study 

' platforms, under study 

2 platforma, under atudy 

1 platfor111, under study 

2 platforms, under study 

Production, undftr study 
Qu11rtera, under atudy 

l Production, under study 
1 Other, under study 

63-72 • 1 Platform, under study 

Pipeline - Subs~11 Projects 
Mooring Terwiinala 

Pipelines planned 

3 GaslJnes (90, 130, 180 111ilea) 
under study 

GaslJne 18", under study 
Gasline 32", under study 
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Country/Field 

---
- P'unan 

- .Jalcrawan 

"' 
- Palcarang 

- Nang Nuan 

CD 

t&) 

Y!!!,!n•• 

..... - Dragon .. 

- White Tiger 

e • 
OPPSHORll! PRO.Jll!CTS IN Dll!Vll!l.OPINA COIJNTRIP.S 

Under Construction/Planned/Under Study 

Water 
Operator Depth 

Union 63-72 Ill 

Union b3-72 .. 

Union 63-72 II 

Shell 30 • 

Vietaorpnt 42 111 

Vietaorp?tt 

Vietsorpet 42 111 

Vietaorpet 31 111 

Vietaorpet 49 111 

Plattor111a 

Platror111, under study 

Platfor~, under study 

1 Platfor111, under study 

Pipeline - Subsea Projects 
Mooring Ter111inala 

Well co111pleted. Shell is applying tor a producti~n license which, 
if granted, would allow the Co111pany to produ~e from a converted 
jack-up to a converted tanker PPSO 

1 Drilling/Production, plannnd 
Design: .Jacket/Piles/Deck/Topsides: 

USSR 
Fabr.: Jacket/Piles/Deck: 

Nicolaersk (A111ur, USSR) 

1 Plattor111, under study 

2 Drilling/Productjon, planned 
Design: Jacket/Piles/Deck/T~psidea: 

USSR 
Fabr.: Jacket/Piles/Deck: 

Nicolaersk (Amur, USSR). 

3 Drilling/Production, 
under construction 
Fabr.: Jacket/Piles/Deck: Yung Tan 

Shipyard (Vietna111) 

1 Pipeline planned 
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Country/Field Oper11tor 

L A T I N A M g R I C A 

Coloabia 

D' 
- La GuajirA Ecopetrol 

I 

Q) 
!..•...!:,2 . 

w 
- Piedro 'Petro111ar 

Redonda 

..... Blk Z lA 
UI 

Tr~ad 

- Pelican 'l'ri toe 

• 

Watftr 
Depth 

90 .. 

71 .. 

77 .. 

OPPSHORE PROJECTS IN DEVP.LOPING COUNTRIES 
Under Construction/PlAnned/Under Study 

Platforms 

l Drilling, under study 

1 - 12 Slot drilling, planned 
Design: S11nte Fe I Braun 

• 

Pip~line - Subsfta Project• 
Mooring Termin11l• 

1 Gas pipeline, under study 

1 - 16" gas pipeline, planned 
1 8" condensate pipeline, 
planned 

1 - 16" aa• condenaatft pipeline 
planned 
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U N I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

8. 4 Examnl es for Maraina1 Field Develonment in Deve~onina 

Countries 

Flare 

Indonesia: KAKAP KH Field *) 

KAKAP field is situated 775 miles north of ~a~arta in Natuna 

Sea. The field came onstream March 1986. Operator is 

Marathon ( 37, 5'), other participants are Aminoil Iridonesia 

(KAKAP) Inc., BP Petroleum Development (KAKAP) ~td., London 

and Scottish Marine Oil KAKAP Ltd, Hudbay Oil (KAKAP) Ltd. 

and Pertamina. Waterdepth is about 90 m. 

~lhead 

platform 
FPSO Shuttle tanker 

OVEAVIEW of Kakap KH field production system. 

*) Source: Ocean Industry, Nov. 1986 
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~he field production system choosen by the field partners is 

a small wellhead platform with a steel substructure, 

combined with a flare, the processing facilities supported 

by a floating production storage and offloading system 

(FPSO). 

The wellhead platform ~s a conventional four leg steel 

wellhead platform, accommodating 15 production wells. Its 

weight is about 1.100 tons. The topside facilities include 

production deck, accommodation and helicopter deck. 

The wellhead platform is connected with a stee.:i t~bular 

flarebridge to a three leg steel flare tripod and - by two 

subsea pipelines to the FPSO. The whole system is 

designed for a peak production of 25,000/barrel per day. The 

FPSO has been built on the base of a converted tanker. ~t 

accommodates the whole process system for the oil and the 

necessary storage. Distance between the wellhead platform 

and the FPSO is 1,2 miles. Other parts of the system are the 

pipeline end manifold (?LEM) and a mooring buoy . 

Offloading is performed to a shuttle tanker which is moored 

in tandem with the FPSO. The offloading rate is 19.000 

barrel per. hour . 

3 - 8." - 2 
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OMM Al-DALICH Field and SATAR Field (Abu Dhabi)l 

The UMM Al-DALKH and SATAH fields are operated by UMM Al

DALKH Development Company, which is jointly owned by Abu 

Dhabi National Oil Company and Japanese Oil Development 

Company. 

The UMM Al-DALKH field lies in the Arabian Gulf about 30 ion 

north west of Abu Dhabi. It is developed with in total ten 

remote, unmanned production wellhead platforms and six water 

injection platforms. Additionally the field contains a 

central production platform complex consisting of three 

platforms with central production, living quarters and 

flare. All cruide oil is processed by a two stage separation 

before being exported to the large ZAKUM Complex. 

Additionally ~o the oil production a water fluid program is 

operated using the unmanned injection wellplatforms. 

Associated gas is used for fuel on the central platform, the 

rest of the gas is flared offshore. The total fielC. 

production is designed for 25.000 barrel per day . 

The SATAH Field 

The Satah field is situated about 55 km Zirku Island about 

145 km north west of Abu Dhabi. The field consists of five 

wellhead platforms for oil production, three water 

injection/<;>bservation platforms and one gas production and 

reinjection platform. 

1 Source: Offshore Technology Conference 1987 
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The process facilities for Satah are located onshore on 

Zirku Island. The process design is for 32.000 barrels oil 

per day. The processing uni ts contain two stages of 

separation and a stabilizer to reduce the h2s concentration 

in the oi 1. The production rate of Satah was at the 

beginning ~5.000 barrel oil per day. 

The relatively low production with the large number of 

wellheadG required new technical approaches to remain in an 

economical cost marge. 

The following solutions are to be mentioned: 

distributive control systems 

telemetry monitoring of wellhead platforms 

power generation by solar panels and thermo electric 

generators 

control and handling of a high pressure crude oil with 

high hydrogen sulphide 1H2S) content 

removal of H2S from produced gas 

Distributive Control Syatea 

Distributive Control System processes 400 analog and status 

signals produced on 15 graphics, and 72 parameters are 

recorded in the historical trend panel. 

Teleaetry Monitoring of Wellhead Platfor .. 

The wellhead control systems which are installed on each 

wellhead contain alarm indicators which are part of a 

communication system. 

L 
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Power Generation on Wellhead Plat:fora 

Power is required for navigational aids (lights and 

foghorns), fire and gas panel, polline radio and corrosion 

inhibi t:or pump. Power requirement:s on t:he platforms vary 

from ~50 wat:t: on the wat:erinject:ion platforms t:o 600 Wat:t:s 

on the production wellhead plat:forms. 

The choosen system for power generation on water injection 

platforms are soloar panels. The production wellhead 

platforms are equipped with 

using fuel gas. 

Crude processing 

thermo-electric generators, 

To avoid corrosion and provide safe operation the designers 

incorporated the following features: 

selected materials 

vessels with protective coating 

corrosion inhibitor injection 

installation of corrosion monitoring points 

use of intelligent corrosion monitoring pigs in the 

pipelines 

ext:ens1ve appl!cation of h2s detectors and alarms. 

Gas processing 

iiighly sophisticated gas treatment: unit: was installed 

onshore to absorb H2 s at high concentations and low 

pressure . 

B - 8.4 - 5 
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Pipeline design in shallow water 

Special attention was given by the designers to the pipeline 

stabilization in shallow water (UMM Al-DALKH 12 - 21 a, 

SATAR 9 - 20 m). The soil conditions are characterized by 

geographical irregularities and hardliers such as rock 

outcrops. Equally the danger of score on pipelines at the 

sea bottom existed. Following computer studies and 

investigations the pipelines were coated with concrete, 

partly mechnically anchored and trenched in the sea bottom . 

8 - 8.4 - 6 
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P R 0 S P E C T 

The principal relations in the offshore oil and gas business, and 

the posit ion and the chances of the developing countries have 

been elaborated throughout this study. 

However, for a deeper analysis the concrete situations have been 

missing resulting in less specific statements. Also the examples 

in B-8 cannot explain the relations. The less specific the 

situations are known the less pointful and in various cases even 

wrong the resulting advice must be. 

The authors recommend to continue and to complete this study by 

elaboration of concrete conceptions for one or more selected 

countries. 

The U N I D O Expert Group Meeting on the Offshore Oil and Gas 

Industries in Developing Countries, which will take place in 

September 198A in Hamburg, West Germany, gives the first chance 

• to discuss such proposals. The leader of the team of experts who 

have been the authors will contribute by presenting this main 

discussion paper. 

• 

At least: for one selected country the method of establishing a 

status and developing a strategy should be exercised. The team of 

experts should investiga~e in the country, elaborate the status 

and prepare a strategy. 

During a workshop with the responsible persons of the respective 

country the results of such work should be discussed in great 

detail . 
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APPENDIX A-1-1 

SUM~fARY DETAILS OF OFFSHORE DEVELOPMENT EXPESDITURES 
BYRECIOl"S A1'"1> MAIN COUNTRIES 

Offshott Dc\'dopment Eirpenditurcs 
<USS Million, Const.ant 1986 Prices) 

1956 1990 

SOlJTH AMERICA 5,664 6,350 

of \\'hiCh: Venezuela 2,309 2,220 
Brazil 3,245 3,390 

CENTRAL AMERICA 440 i80 

of \\'hich: Mexico 440 iSO 

FAR EAST 3,000 5,550 

of ,,·hich : India 640 275 
Thailand 70 660 
Malaysia 520 1,110 
Brunei 180 200 
Indonesia 940 1,450 
Vietnam 240 320 
China 305 675 

MIDDLE EAST 2,028 2,540 

of which: UAE 910 1,400 
Qatar 3 700 
Saudi Arabia 1,100 150 
Iran 15 190 

AFRICA 1,105 2,430 

of which: h·ory Coast 10 125 
Nigeria 2~0 5i0 
Cameroon so 230 
Gabon 165 160 
Coogo 130 140 
Angola-Cabinda 230 160 
South Africa 10 400 
Tanzania 5 250 
Egypt 205 305 

TOTAL WORLD 27,Ul 33,635 

~ G.A. ~fachy, G. Rosie, Suzie Nickalls and Juliet McK<!I?, World Offshore Oil 
iind Gas Jndustrv 1986 • 90. Rrport by Mackay Consultants, Jn'"cmcss . 
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APPENDIX A-1-2 

ESTIMATES OF OFFSHORE OIL AND GAS PRODUCTION 

BY REGIONS AND MAIN COUNTRIES 

OIL GAS 
(million tonnes) (billion cubic metres) 

1956 1990 1986 1990 

sourn .A;'-iERICA 77.1 87.7 38.4 49.0 

of which: Venezuela 44.8 49.8 6.5 6.9 
Trinidad & Tobago 6.6 6.2 3.8 5.9 
Brazil 19.S 25.7 24.9 24.9 

CDITRAL AMERICA 85.0 89.5 10.5 12.5 

of which: Mexico 85.0 89.5 10.S 12.5 

FAR EAST 85.4 108.1 38.48 SO.SS 

of which: India 28.1 32.7 3.85 7.25 
Malaysia 23.S 25.5 14.10 17.30 
Brunei 6.0 6.2 8.35 9.40 
Indonesia 26.2 27.0 7.90 9.70 
Vietnam 0 12.5 

MIDDLE EAST 139.0 177.7 13.7 46.0 

of which: UAE 30.1 32.5 7.2 12.0 
Qatar 9.7 10.2 1.0 4.5 
Saudi Arabia 75.0 90.0 5.5 15.5 
Iran 24.2 45.0 0 8.0 

AFRICA 92.5 99.8 2.57 4.77 

of which: Nigeria 19.0 20.5 1.00 1.60 
Cameroon 10.0 11.2 
Angola-Cabinda 13.0 14.S 0.35 0.45 
Egypt 36.3 37.0 1.20 2.70 

TOTAL WORLD 756.8 853.5 345.90 414.33 

~ G.A. Mackay, G. Rosie, Suzie Nickalls and Juliet McKee, World Offshore Oil 
and Gas Jndustrv 1986- 90. Report by Mackay Consultants, Inverness . 
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APPENDIX A-1-3 

SUMMARY DETAILS OF OFFSHORE EXPLORATION EXPENDITURES 
BY REGIONS AND MAIN COUNTRIES 

Offshore fa-pl;m1tion Expenditurrs 
<USS Million, Constant 1986 Priers) 

1956 1990 

SOUTH AMERICA 76' 1,433 

of which: Venezuela 44 165 
Brazil 600 S50 
Argentina 25 115 
Chile 60 120 

CENTRAL AMERJCA 35 85 

of which: Mexico 35 60 

FAR EAST 916 1,365 

of which: India 110 125 
Thailand 30 75 
Malaysia 55 150 
Jndone~ia 240 345 
Vietnam 40 110 
China 260 230 
Japan 50 75 

:MIDDLE EAST 141 385 

of which: Oman 10 40 
UAE 80 160 
Saudi Arabia 35 SS 

AFRICA 751 1,265 

of which: Ivory Coast 45 SS 
Nigi,ria 115 160 
Cameroon 60 100 
Gabon ~20 135 
Angola-Cabindf 130 150 
South Africa 100 75 
Egypt 110 200 

TOTAL \\'C~LD 8,102 10,4'7 

~ G.A. Ma.:kay, G. Rosie, S1nic Nichlls and Juliet McKee, \\'orjd OHst>or~ 
11nd Gas Jpdust~-~-9.Q, Rcpc't by Mackay Con~u 'tan•s, Inverness . 
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APPENDIX A-1-' 

SUMMARY DETAILS OF OFFSHORE OPERATING EXPENDITURES 
BY REGIONS AND MAIN COUNTRIES 

Offshore Operating Expenditures 
CUSS Million, Constmt 1986 Prices) 

1986 1990 

SOUTH AMERICA 3,030 3,815 

of which: Venezuela 1,420 1.SSO 
Trinidad &. Tobago 410 540 
Brazil 1,050 1,370 

CE.'\1TRAL AMERICA 1,900 2,000 

of which: Mexico 1,900 2,000 

FAR EAST 2,307 4,005 

of which: India 2i5 350 
Malaysia 185 215 
Brunei 300 340 
Indonesia 1,420 1,850 
Vietnam 0 900 

MIDDLE EAST 690 1,1i5 

of which : UAE 150 200 
Saudi Arabia 2iS 500 
Iran 220 3i5 

AFRICA 2,3SO 2,767 

of which . Nigeria ~20 130 
CaJT111roon 350 400 
Gabon 240 225 
Con&0 215 320 
Ansola-Cabind :i 315 360 
Egypt 1,030 1,200 

TOTAL WORLD 75,838 31,987 

~ G.A. Mackay, G. Rosie, Suzie Nickalls and Juliet McKee, World Offshor~ Oil 
and Gas Ind~strv 19§§-90, Rt>port by Mackay Consultants, Irwemcss . 
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APPENDIX A-4-1 

The Dr i 11 Site 
Finding Oil anc Gas 
Selecting the Drill Site 
Preparing the Site 
Moving Equipment to the Site 
Rigging Up 

Rig Components 
Power System 
Hoisting System 
Rotating Equipment 
Circulation System 

Drilling Operations 
Drilling the Su~face Hole 
Tripping Out 
Running Surface Casing 
Cementing 
Trlpping In 
Running and Cementing Intermediate Casing 
Drilling to Final Depth 
Evaluating Formations 
Completing the Well 
Special Drilling Operations 

Well Planning 

Bit Selection 
Bit Design 
Bit Classification 
Dull Bit Evaluation 
Drilling Performance Records 

Weight On Bit and Rotary Speed 
Special Considerati~ns 
Rate of Penetration Control 

Drilling Fluid Properties 
Mud Character.i.stics That Affect ROP 
Air Drilling 

Bit Hydraulics 
Eit Hydraulic Horsepower 
Hydraulics Calculation 

Formation PrOJJerties 
New Technology 
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APPENDIX A-,-2 

Theoretical lessons for drilling foremen and supervisors 
(Deutsche Bohrmeisterschule, Celle) 

Theoretical courses for foremen (drilling) will tare 7 
months with 40 lessons wee~ly! 

English 
Basic sciences 

mathematics 
physics and chemistry 
technical drawing 
geology 

Aoplication of technology 

public regulations 
industrial safety 
drilling engineering 
well production technology 
mechanical technology 
drilling equipment 
first aid 
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80 

120 
160 

60 
40 

60 
60 

200 
40 
80 
80 
20 

1.000 
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-llW~ . . .. 

Theoretical courses for drillina suoervisors will take 18 
months fulltime training with 40 lessons weekly as follows: 

E:iglish 
mathematics 
physics 
Chemistry and material technology 
mechanics 
technical drawing 
geology 
mechanical technology 
computer and data processing 

Aoolication of technology 

public regulations 
industrial safety 
industrial economy 
drilling technology 
well production technology 
prime movers 
measuring/control technology 
drilling equipment 
first aid 

APPENDIX A-4-2 - 2 

160 
300 
120 

80 
160 

80 
120 
140 
40 

70 
70 
80 

400 
80 
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APPENDIX A-4-3 

Essential items for a Training Course in Oil and Gas 

Production. 

Origin ar.d Accumulation of Oil and Gas 

'I'he Well 

Well Trea1:ment 

The Wellhead 

Artificial Lift 

Well Testing 

Separation, Treatment and Storage 

Gaging and Metering Production 

Offshore Production and Structures 

Special Problems 

Enhanced Recovery 

Production People 

Tools and Equipment 

Pipe, Valves and Fittings 

Reports and Records 

State and Federdl Oil and Gas Regulations 

Economic Considerations 

Future '!rends 
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APPENDIX A-4-4 

Thee;:-etical lessons for production foremen and supervisors 
(Deutsche Bohrmeisterschule, Celle) 

Theoretical courses for foremen will take 7 mcnths wi~h 40 
lessons weekly as follows: 

English 
Basic sciences 

ma~hematics 

physics and chemistry 
technical drawing 
geology 

!.e..12.!.ication of technol~gy 

public regulations 
industrial safety 
drilling engineering 
well production technology 
mechanical technology 
drilling equipment 
first aid 

Al?ENDIX A-4-4 - 1 

~essons total 

80 

120 
160 

60 
40 

60 
60 

200 
40 
80 
80 
20 

1.000 
-===-== 
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Theoretical courses for sunervisors will take 18 months 
fulltime training with 40 lessons weekly as follows: 

English 
mathematics 
physics 
Chemi~try and material technology 
mechanics 
technical drawing 
geology 
mechanical technology 
computer and data processing 

Apnlication of technology 

public regulations 
industrial safety 
industrial economy 
drilling technology 
well production technology 
prime movers 
measuring/control technology 
drilling equipment 
first aid 

APPENDIX A-4-4 - 2 

160 
300 
120 

80 
160 

80 
120 
140 
,0 

70 
70 
80 
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80 
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80 
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APPENDIX A-4-5 

Essential items for a Training Course in Oil Well Service 
and Workover. 

Introduction 

Well 

Petroleum Reservoirs 
Drilling Rigs and Servicing Equipment 
Casing and Tubing 
Logging 
Coordinating the Work 

Coapletion 
Perforating 
Potential Test 
Swabbing 
Gas Wells 
Injection Wells 

Service and Wo1•kover Rig Equipment 
Truck-mounted Units 
Carrier Units 
Auxiliary Equipment 
Marine Equipment 

Remedial Well Work 
Sucker Rod Pumps 
Sucker Rods 
Production Tubing 
Packers 
Wellhead Repairs 
Blowout Prevention 

Well Cleanout and Workover 
Completion and Workover Fluids 
Sand Cleanout 
Sand Control Measures 
Plugb-Back 
Casing Repair 
Sidetrack Drilling 
Drilling Deeper 
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Well Stiaulation 
Explosives 
Acid Stimulation 
Hydraulic Fracturing 

Fishing Tools and Accessoires 
Taps and Die Collars 
Spears and Overshots 
Internal and External Cutters 
Milling Tools 
Washover Pipe 
Junk Retrievers 
Fishing Accessoires 

Analysis, Planning and Economics 
Problem Wells 
Problem-Well Analysis 
Workover Planning 
Economic Justification 
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APPEtUHX A-•-6 

SUGGESTED HEADING FOR TRAINING PROGRAMS OF CRAFTSMEN IN 
CONSTRUCTION YARDS 

FABRICATOR 

WELDER 

BURNER 

- SAFETY 
INTRODUCTION TO EQUIPMENT 
OPERATION OF EQUIPMENT 
FREEHAND CUTTING 
MACHINE CUTTING 
INTRODUCTION TO DRAWING 
METHODS OF MEASURING 
TEMPLATE MAKING 
USE OF LEVELS 
PLATES - BEST USE 
STRUCTURAL STEEL - LAYOUT AND BEST USE 
PIPES AND TUBES 

EXTENSION COURSE 

MASTER TEMPLATES - ADVANCED 
CALCULATIONS - TRIGONOMETRY 
RECORDS 
DIMENSIONAL CHECKS 
THEODOLITE 
SETTING OUT 

- INTRODUCTION TO EQUIPMENT 
INTRODUCTION TO ELECTRODES 
JOINTS AND WELD SYMBOLS 
JOB INSTRUCTION AND RECORDS 
LIMITING DISTROTION 
WORKHOLDING METHODS 
SAFE WORKING PRACTICES 
BASIC MANUAL METAL ARC WELDING 
POSITIONAL WELDING ON PLATE SURFACES 
WELDING FILLET JOINTS 
WELDING SINGLE VEE BUTT JOINTS 
PIPE WELDING - SINGLE VEE JOINTS 
FAULT DIAGNOSES AND TESTING 

- SAFETY 
INTRODUCTION TO EQUIPMENT 
INTRODUCTION TO THEORY 
OP~RA~~ON OF EQUIPMENT 
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GOUGER 

SCAFFOLD ER 

RIGGER 

HELPER 

FREE HAND CUTTING 
MACHINE CUTTING 
SQUARE AND BEVEL CUTTING 
CUTS TO A MEASURED DISTANCE 
INTRODUCTION TO GOUGING EQUIPMENT 

- SAFETY 
INTRODUCTION TO EQUIPMENT 
INTRODUCTION TO THEORY 
OPERATION OF EQUIPMENT 
FREE HAND CUTTING 
MACHINE CUTTING 
SQUARE AND BEVEL CUTTING 
CUTS TO MEASURED DISTANCE 
INTRODUCTION TO GOUGING EQUIPMENT 

- SAFETY 
TYPES AND USES OF SCAFFOLD FITTINGS, TUBES 
AND BOARDS 
ERECT AND DISMANTLE-INDEPENDENT SCAFFOLD 

MOBILE TOWER 
LADDERS AND GIN WHEELS 
PUTLOG SCAFFOLD 
BIRDCAGE SCAFFOLD 

BUILDING CONSTRUCTION REGULATIONS 
(SCAFFOLD) 
STATUORY REGULATIONS (SCAFFOLD) 
INSPECTION AND STORAGE 
MATERIAL ASSESSMENT 

- SAFETY 
INTRODUCTION TO LIFTING APPLI~NCES 
RIGGING AND LIFTING 
WIRE ROPES 
USING LIFTING GEAR 
ERECTING HEAVY COMPONENTS 

- SAFETY 
INTRODUCTION TO HEATING TORCH 
INTRODOCTION TO GRINDERS 
O~ERATION OF HEATING TORCH 
OPERATION OF GRINDERS 
ABRASIVE WHEELS REGULATIONS AND TEST 
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ARTEMIS 

An imporlant a~pect lo consider when using any sophislicaled computer 
software is the training that is available. 

PACE can offer a range of courses from the basic discipline courses, through 
the fundamcnt01ls of using ARTEMIS, to the advanced processing 
techniques . 

The courses are categorised inlo training levels, e:tch level indicating the 
experience level of the lr:iince on the ARTEMIS system, making it possible 
10 identify the level of experlise within an l}rganisation, deparlmenl or 
discipline and how lhat expertise can be upgraded. 

The courses available are detailed following this overview and consist of ; 

Training Level 1 (Tll) BO\sic Planning 
Uasic Cosling 

Training Level 2 (TL2) Inlroduclion lo ARTEMIS 

Training Level 3 (TL3} Project Management Overview 

Training Level 4 (TL4) ARTEMIS Scheduling Database 
ARTEMIS Relational Database 

Training Level 5 CTLS) Network Modeling 

PRODUCT COURSES 

ARTEMIS 2000 
ARTEMIS 2000 
ARTEMIS 2000 

Cost Application ModC'ling 

Introduction Course 
User's Course 
Planning & Scheduling Course 

APPENDIX A-4-7 - 3 
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INTRODUCTION 

SERVICES OFFERED 

BY 

PACE 

We consider that an integral part of offering solulions to clients problems 
is, lhe ability to be able to educate and trail' different disciplines in the 
main areas of Project Control. 

Over the years PACE has developed several courses that are tailor made to 
perform these tasks and has recently developed specific courses to help 
with the use and understanding of computer systems. 

Details of all these courses are included in lhis section 

Artemis Courses 
Course for the "TISEST" Estimating System 
Cost Course for Construction Yards 
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BASIC PLANNING 
AN INTRODUCTION TO TltE DISCJrLINE OF PLANNING 

---------------------------------------------------
COURSE CODE 

OVERVIEW 

Bl'L 

This course introduces the basic techniques of 
pl:mnmg. It gives h:mds-on cxp<>ricncc uf 
m:mu;illy computing network d:tl:t. 

WllO SllOULD ATrEND This course is for 1hose who h:1ve :1 pl:1nning 
responsibility but have had lillle formal training 
in lhe discipline, or for those who will be 
responsible for an ARTEMIS system and wish to 
gain basic understanding of nelworking. 

PRE-REQUISITE None 
KNOWLEDGE 

DURATION 2 Days 

OBJECTIVES Upon completion of the course the trainee 
shoul.d be able lo : 

• 
• 
• 
• 
• 
• 
• 
• 

Specify a calendar 
Draw a precedence network 
Perform Time Analysis of the network 
Idenlify critical aclivities 
Calculate activity start and finish da:cs 
Schedule and aggregate resource quantities 
Identify resource overloads :md underlo:tds 
Produce reports in the form of D:ircharts 
Hislograms, ·s· curves and Pi~ Charts 
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BASIC PLANNING 

AN INTRODUCTION TO Tl IE DISCIPLINE OF COSTll'G 

COURSE CODE 

OVERVIEW 

ncs 

This course i11troduces lhe basic technit1ues of 
costing. It will enable participants lo underst;md 
how costing praclices can be applied in their own 
work situations. 

WHO SHOULD ATIEND This course is for those who have a costing 
responsibility but have had lillle formal training 
in the discipline, or for those who will be 
responsible for an ARTEMIS system and wish 10 

gain a basic understanding of costing. 

PRE-REQUISITE None 
KNOWLEDGE 

DURATION 2 Days 

OBJECTIVES Upon completion c;,f the course lhe trainee 
should be able to : 

• 

• 

• 

Understand 1he functions of Costing 
Identify the range of information and 
procedures used 
Know how and when lo secure information 
Identify contractual obligations 
Know how costing relates lo other discipli les 
Know how lo analyse the data and prepare 
reports for management 
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INTRODUCTION TO ARTEMIS 

---------------------------------------------------
COURSE COC'E 

OVERVIEW 

IAl 

This cour~ inlroduces lhe major concepts of 
ARTEMIS. It gives an overview of the product, 
d~cribc!i how ARTEMIS t)pCr:tlC!i and wh:tl ii 
consists of. 

Wl-10 SHOULD A TIEND This course is a pre-requi!'ile for those who will 
be t:sing ARTEMIS. It is also a useful course for 
people who want an overview of ARTEMIS. 

PRE-REQLllSITE None 
KNOWLEDGE 

DURATION 1 Day 

OBJECTIVES Upon complelion of 1he course the lraince will 
understand 

• 
• 
• 
• 

The design of ARTEMIS 
The operating environment 
The ARTEMIS environment 
The Database Contents 
The Scheduling Database 
The Documentation 
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PROJECT MANAGEMENT OVERVIEW 

---------------------------------------------------
COURSE CODE 

OVERVIEW 

PMO 

This course introduces the concepts and 
techniques of Project Management. It explains 
the project hierarchy, the interdependency of 
disciplines, reviews breakdown structures, the 
project cycle and the reporting structure. 

WliO SHOULD A TIEND This course is for those who are involved in 
Project Management and who require a basic 
understanding of the discipline of Project 
Management. 

PRE-REQUISITE None 
KNOWLEDGE 

DURA TJON 3 Days 

OBJECTIVES Upon completion of the course tr~ trainee 
should understand : 

• 
• 
• 
• 
• 
• 
• 
• 

How to define a Projects Parameters 
Project Hierarchical Structures 
Breakdown Structures 
Project Organisation 
The major project disciplines 
Change Control 
Rescurcing 
Project Reporting Structure 
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ARTEMIS SCHEOULINC DATABASE 

---------------------------------------------------
COURSE CODE 

OVERVIEW 

WHO SHOULD ATrEND 

PRE-REQUISffE 
KNOWLEDGE 

DURATION 

ODJECIWES 

ASD 

This course covers the use of ARTEMIS for 
creating and using precedence networks. It is an 
introduclion for planning wilh an advanced 
Project Management Informalion Syslem . 

This course is for those whj undcrsl:m.: the 
principles of pl11nning :ind will be usii..~ ARTEMIS 
to create ;md cumpulc precedence nclwurks. 

Familiarity with precedence networks or lhe 
Dasie Planning Course. lnlroduclion lo ARTEMIS. 
It is also recommended to have atlended the 
Project Management Overview course. 

2Days 

Upon completion of this course lrainces should 
be able to: 

• 
• 
• 
• 
• 
• 

Specify a Calendar 
Create a Nelwork 
Perform Time Analysis 
Enter and interrogale Resourcing foCormalion 
Schedule networks 
Produce Graphical reporls 
Produce Tabular Reporls 
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• 

• 

• 

• 

U H I D 0 OFFSHORE STUDY 
CHo 87/151 - PHo US/GL0/86/293 

ARTEMIS RELATIONAL DATABASE 

---------------------------------------------------
COURSE CODE 

OVERVIEW 

WHO SHOULD ATTEND 

PRE· REQUISITE 
KNOWLEDGE 

DURATION 

OBJECTIVES 

ARD 

This course inlroduces users lo the ARTEMIS 
Relational Database Management Syslem and 
describes the selling up of d;it;ib;ise lhrnugh lo 
reporting. 

This course is intended for ARTEMIS users who 
will be responsible for creating and main~aining 
databases and producing graphical and tabular 
reporls. 

Introduction to ARTEMIS. It is also 
recommended lo have allended lhe project 
Management Overview course. 

2Days 

Upon completion of the course the trainee will 
be able lo: 

• 
• 
• 
• 
• 
• 

Create an ARTEMIS database 
Undersland the methods of data security 
Perform calculations on the database 
Understand application development 
Produce Graphical Heporl5 
Product Tabulnr Reports 
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NETWORK MODELLING 

COURSE CODE 

OVERVIEW 

WHO SHOUL.:1 ATTEND 

PRE· REQUISITE 
KNOWLEDGE 

DURATION 

OBJECTIVES 

NWM 

This course covers the advanced lechnil)Ues of 
pl:inning using :in ARTEMIS Project M:in:igcment 
Information Syslem. 

This course is for personnel who h:ive a 
responsibility for planning in a project and wish 
lo inves1iga1e the advanced planning techniques 
that are available using an ARTEMIS System. 

ARTEMIS Scheduling Database Coi:rse. At least 3 
months experience using the ARTEMIS 
Scheduling Database Syslem. 

5 l)ays 

On completion of this course lhe trainee will 
have reviewed advanced lechniques and worked 
examples using WBS and OBS in 

• 
• 
• 
• 
• 
• 
• 

Networks 
Scheduling Techniq1Jes 
Aggregations 
Progress in n Project Hiernrchical Slruclure 
Planning and Scheduling Graphics 
Jnlerface Design 
Ou I put 
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COST ArruCATJON Mo1>ULINC 

---------------------------------------------------
COURSE CODE CAM 

OVERVIEW This course CO\•ers the advanced techniques of 
application design and programming using an 
ARTEMIS Project Management System. 

WllOSllOULD ATl"ENO This course is for personnel who have a 
responsibility for cosling in a prnjrct and wish to 
invesligate the advanced application writing 
techniques using an ARTEMIS Relational 
Database System. 

PRE-REQUISITE 
KNOWLEDGE 

DURATION 

ODJECTIVES 

ARTEMIS Relational Database Course. At least 3 
months experience using the ARTEMIS Relational 
Database System. 

SDays 

On complelion of this 'ourse lhe trainee will 
have reviewed adv:inced technitJUCS ;md worked 
examples using W13S, OBS and CBS for a cosling 
application paying particular allenl!on to : 

• 
• 
• 
• 
• 
• 

System Design Technit1ues 
Applications Writing Techniques 
Data Processing Terhniques 
Data Input and Amendment 
Inlerface Design 
Output 
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TRAINING 

INTRODUCTION TO "TISESr' 

COURSE CODE 
ITI 

OVERVIEW 
This course inlroduces lhe m&ijor 
ccncepls of 'TISEST'. It gives an 
overview of the product, describes 
how 'TJSEST' operates and what it 
consists o~. 

WHO SHOULD ATTEND 
This course is a pre-requisite for those 
who will be using 'TISEST'. It is also a 
useful course for people who want an 
overview of 'TISEST'. 

PRE-REQUISITE KNOWLEDGE 
None 

DURATION 

OB!ECIIVES 

1 Day 

Upon completion of 1:1e course the 
lrainee ·,viJI understand 

The design of 'TISEsr 

The 'TISEsr <'nvironmenl 

The Dalabasc Conlcnls 

The R~porl Form:11s 

The Documcnlalion 
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TJSEST ESTIMATING SYSTEM 

~OURSECODE 
TES 

OVERVIEW 
This course covers 1he use of llSEST' 
for developing eslim:iles. II is :in 
introduclion for eslimaling wilhin an 
advanced Project Management 
Information System. 

WHO SHOULD A TIEND 
This couse is for !hose who 
understand the principles of 
estimating and project control and will 
be using 'TISEST' to create and compule 
a project estimale. 

PRE-REQUISITE KNOWLEDGE 

DURATION 

OPIECTIVES 

Familiarity with the principles of 
manhour estimating, production 
method, pr<'ject conlrol and the 
preparalion of conslruclion lenders. 

2Days 

Upon completion of this course 
lrainees should be able to : 

Crealc a new conlract 

Copy Pala Bank lo new conlract 

Create an estimalc 

l\·1 for111d1:1n&l'll11111l 11p1l;1ll°' 

Enlcr and inlcrros;11e es1im:11ing informalion 

Create norms 

Factor norms 

Apply the "what ir silualion 

Produce tabular reports 
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PROFESSIONAL ADVISERS COST ENGINEERING LIMITED 

PROJECT COST ENGINEERING 2 DAY COURSE 
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Cost Course 

DAY I 

08.30 Course lnlroduclion 

09.00 Project Life Cycle 

09.30 Discussion 1 -
Who should carry out lhe Cost Engineering Funclion 7 

10.00 Feedback From Discussion 1 

10.30 Role of Cost Engineer in Clients Organisation 

11.00 Role of Cost Engineer in Conlraclor's Organisalion 

11.30 Tola) Management Approach lo Project Execulion 

12.00 Defining The Scope Of Work 

12.30 Break 

01.15 Defining The Scope of Work (continued) 

02.00 Types of Contract 

02.45 

03.15 

04.00 

05.00 

Discussion 2 -
Advantage and Disadvantages of Various Types of 
Conlract lo Client and Conlraclor 

Role of lhe Cost Engineer in Each Type of Conlract and 
Feedback From Discussion 1 

Oulline lhe Theory of "Unit Raling" and its 
Applicalion To Offshore Fabric?!ion and Construction 

General Discussion 
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U H I D 0 OFFSHORE STUDY 
CNo 87/151 - PNo US/GL0/86/293 

Cost Course 

OS.JO Take Off Quantities (Task 1) 

09.30 Preparation of Bills of Quantities (Task 2) 

10.00 Build up Manhour Content per Unit of Work and 
Further Explanation of Concept of Unit Rates with 
Various Examples. 

10.45 Calculate The unit Rate Values (Tasks 3 &: 4) 

11.30 Explanation of Items Shown in Unit Rate Calculation 
and The Concepts for Apportionment of Overheads 
and Profit 

12.30 Break 

01.15 Other Cost Elements and Subcontracts 

02.00 Cost Control and Reporting 

02.30 Example of Cost Reporting System in operation in 
Norway 

03.00 Impact and Control of Changes lo the Scope of Work 

03.30 Worked Example of an actual Change Order 

05.00 Oaywork and its Implications 

05.30 Productivity and its cost to Harland &: Wolffe 

06.00 Course Summary and Review (possible continuation 
on Thursday mcrning) 
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