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Case Processing Summary

N %
Cases Valid 10 100.0
Excludeds 0 .0
Total 10 100.0

a. Listwise deletion based on all
variables in the procedure.

Reliability Statistics

Cronbach’s
Alpha N of ltems
966 168
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** Reservoir Geology Technologies

¥ Reservoir Geophysics Technologies
¥ Visulization

" Reservoir Modelling and Simulation
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A Rotary drilling technologies

™ Top hole

¢ Formation

8 Rotary rig
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5 Prime movers

%" Hoisting equipment

5% Rotating equipment

85 Circulating equipment

% Tope hole drilling

¥ Vertical drilling

%A Directional drilling

5% slim hole drilling

** Coiled tubing drilling (CTD)

"' Extended reach drilling (ERD)
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Drilling Rig Components
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. Crown Block and Water Table
. Catline Boom and Hoist Line

Drilling Line
Monkeyboard

. Traveling Block

Top Drive
Mast

Drill Pipe
Doghouse

. Blowout Preventer
. Water Tank
. Electric Cable Tray

. Engine Generator Sets
. Euel Tanks

. Electric Control House

. Mud Pump
. Bulk Mud Components Storage

. Mud Pits

. Reserve Pits

. Mud Gas Separator
. Shale Shaker

. Choke Manifold

. Pipe Ramp

. Pipe Racks

. Accumulator
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" Mud clean-up equipment

* Blow out Preventor (BOP)
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o Production profile

” Well completion

* Open hole

A Cased hole

% Sand exclusion completion
¥* Permanent completion

¥\ Multiplezone completion

¥ Drain hole
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¥ Bullet perforation

¥f Horizontal oriented perforating system
Y8 production equipments

¥* Production tubing

Y Xmass tree
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¥* Well stimulation

A Acidization

M Hydraulic fracturing
AY Well performance
AY Inflow performance
A Production testing

A Tubing performance
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M Artificial lifting

AV Free flowing

M Lifted

A Rod pumps

v Gas lifing

Y Plunger lift

W Sand control

" Reducing Drag Forces

f Bridging Sand Mechanically

% |ncreasing Formation strength
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% Scale inhibition

" water flooding

W Surface facilities

% Dehydrators

V** Pipe line

') Production safety system

Y Liquid and gas metering
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ABSTRACT

Due to existence of huge oil and gas reserves in Iran, petroleum industry has a major
importance in all economics, politics, social and scientific aspects of country. In order to
maximize value in this industry precise identification and analysis of value chain is critical.
The oil and gas industry encompasses a range of different activities and processes that
jointly contribute to the transformation of underlying petroleum resources into useable
end-products. These different activities are inherently linked with each other (conceptually,
contractually, and physically). The value chain starts with the exploration for potential
reserves, after that petroleum fields are appraised, developed, and produced. These
activities are generally called exploration and production (E&P) or referred to as “upstream”
oil and gas. After human, natural, financial resources and market, technology is considered
as the most important element in value creation and core competency. Upstream oil and
gas industry as the main part of petroleum value chain encompasses a vast range of
technologies. As developing all the technologies requires great cost and time, it is essential
to prioritize technologies for investment.

As technology appraisal is considered as one of technology strategy development steps and
according to the importance of understanding value creation process in upstream oil and
gas industries; Porter’s technology strategy model has been considered as the base of this
research. First of all a survey on the literature and previous researches about technology
strategy, technology appraisal and prioritizing and petroleum value chain has been carried
out to identify initial technology appraisal indicators (Attractiveness-Ability) and petroleum
value chain in upstream and to plan research executive model.

In this research, with identification of related experts, upstream value chain has been
analyzed and the technology tree under each chain has been identified according to
references and experts’ opinion. Then through experts’ panel, technology appraisal
indicators has been defined and nationalized. A questionnaire has been prepared to
examine each indicator’s quantity for each technology, then by implementing a TOPSIS - a
Multi Criteria Decision Making method- these technologies has been prioritized. Enhanced
Oil Recovery (EOR) technologies has been identified as the first priority with significant
difference. Regarding the fact that Iran’s most major reservoirs are experiencing the end of
their mature life phase, this rank shows the importance of enhancing recovery factor based
on expert’s opinion. This prioritizing can be assumed as an appropriate reference for
investment and new technology development policies in upstream oil and gas.

Key Words:

Upstream Oil and Gas, Technology, Value Chain, Technology Appraisal and Prioritization,
Appraisal Indicators (Attractiveness — Ability)






