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Atlas Copco | ISO 8573-1 Class 0 Oil-free air compressors for oil & gas industries

Safety inspectors 
recommend oil-free
In the oil and gas industry reliability of processes, systems and distribution goes hand in hand 
with safety. Safety inspectors are aware of the importance of using 100% oil-free compressed air. 
It makes control systems and processes run safe, smooth and sound. Because they know quality 
and reliability do matter.
Atlas Copco was first in providing the oil and gas industry with energy efficient and reliable 

oil-free air solutions, and will continue to lead this technology in the 
future for the sake of quality and safety.
Find more on www.classzero.com

For more information, please contact us on the toll free number: 
0800/xxx xx xxx or e-mail us at info.classzero @be.atlascopco.com
Visit us on tradeshow X, booth 0007 from 1/02/2013 till 10/02/2013
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African Waves 
 VSAT and Wireless Solutions

VSAT Services to remote and harsh environments

African Waves Services

Broadband VSAT Internet. 
Point to Point VSAT Connectivity. 
Point to Multi Point VSAT Connectivity. 
Wireless Connection. 
VPN. 
Video Conference. 
Voice over IP. 

14 Ahmed Wasfy St. From El Thawra St., Heliopolis,  Cairo, Egypt
Tel: (+202) 24140321 / 31 (+202) 24172308      Fax: (+202) 24140308
Email:  info@africanwaves.com        Web: www.africanwaves.com 

African Waves guarantees to cover all your business connectivity needs 
through a wide array of  effective solutions enabling voice, video and data 
transmission  through our advanced integrated technologies. 

Free Space Optics Wireless Solution

System 800xA High Integrity. When you’re this 
isolated, your safety system shouldn’t be. 

See us at ABB Automation & Power World
Connect. Learn. Succeed. 

Don’t isolate your safety! Demanding applications demand integrated systems.
ABB’s state-of-the-art 800xA High Integrity system enables you to integrate process
control with SIL3 level safety, saving both time and money. System 800xA’s technology
accomplishes both safety and process control with separate, diverse CPUs within 
the same controller to expedite potential failure identification, improve availability and
help you protect your people, process and so much more. For more information, visit
www.abb.com/controlsystems.
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was established on January 15th, 1978 and is currently 
working under Egyptian Investment Law 8 for 1997, with a 
paid capital of 220 MM US$.  The Egyptian General Petroleum 
Corporation (EGPC) is the principal shareholder owning 97% 
of the total shares of Enppi. 

Enppi provides fully integrated engineering, procurement, 
construction supervision, and project management services 
for the petroleum, petrochemicals, power, and other related 
industries  in Egypt, MENA region and worldwide.

Enppi is recognized as an international engineering, EPC 
main contractor, and management contractor, with a proven 
record of accomplishments for both onshore and offshore 
projects. To date, more than 850 projects with over 27 
million Man-Hours of professional services were completed 
for oil and gas, refining, petrochemical and general industry 
projects.

Enppi 
Engineering for the  Petroleum & Process Industries

www.enppi .com

35
Years Serving Petroleum Sector as major 
engineering and EPC main contractor
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15 Agakhan Towers 4th Floor, Nile Cornish, Cairo, Egypt  Tel.:  +202 220 09 835 - 220 50 239  Fax: +202 22067577

Electromechanical Supplies

Intelligent Micro Solutions L.L.C., is a newly established business entirety with a long history of project references.  IMS 
is considered to be the local presence in the Middle East for KMS Trading and Technologies of Inglewood California.  As 
a corporate decision of ORAII to have a local presence in a fast growing market such as Middle East and North 
Africa, it was decided that by End of year 2007 this entity should be established to better serve its 
list of ME customers and ongoing projects.

Solutions Products Protfolio
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Industrial solutions• 
Instrumentation• 
Audio/video & coaxial cables• 
Fiber optic• 
Telecommunication• 
Network & data cables• 
Wireless solutions• 
Hook-up wire• 
Low voltage, Electronic, data, • 
fiber & special cables
Structured cabling solutions• 
Cable management solutions• 
Cables & Accessories BMS, • 
A/V, etc. 

BNC & RF connectivity• 
Cabinets, Racks• 
Data center solutions• 
Industrial Ethernet switches • 
& Routers
LAN solutions structured • 
cabling
Security solutions (CCTV/ • 
Access control)
Structured wireless solutions • 
Networking solutions• 
WI- FI solutions• 
Electrical accessories• 

Multi-conductor cables• 
Paired cables• 
Coaxial cables• 
Industrial cables Armored/instrumentation• 
Commercial networking - copper• 
Commercial networking – optical fiber• 
Broadcast products• 
Sound, security & Alarm Cables• 
HOOK – UP & Lead wire • ٧٠٠ k
Telecommunication Cables – British standard• 
Telecommunication Cables – Digital• 
Power & control cables• 
Mining cables, Oil & Gas Cables, Industrial & VFD Cables• 
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عــــبر نشـــاطها مؤخـــر� بالقاهــرة...

منظمــة االوابك ترسـل رســـائل ايجابيــة 
للعــالم عن منــاخ االستثمــار فى مصـر  

٨

9

١٢

46 Iraqi Petroleum Minister:

Political wars and skirmishes 
between some Arab Countries 
made Joint Arab Cooperation 
in Petroleum Sector is 
Substandard

: Petroleum Today وزير النفط العراقي لـ

الحـــروب والمناوشـــات السياســـية بيـــن بعض 
الدول العربية جعلت التعاون العربي المشترك 

في قطاع النفط دون المستوى  

٢

٥

٦

٥٠ ألف جنيه حًدا أقصى لرئيس الهيئة 
والشركات القابضة و٣٥ لرؤساء الشركات 

أخبــــــار وتقـــــارير

١٦:Petroleum Today عباس النقي  لـ

مشــــاريع وشــــركات «أوابـك» أحـــد ا�وجـــه 
البـــارزة للتعــــــاون العربــــــي المشــــــترك 

حـــــوارات

بدرالدين للبترول - حفر ٩٩ بئر 
استكشافى بنهاية ٢٠١٤

الهيئة تطرح مزايدة عالمية الستيراد ١٫٥ 
مليون طن سوالر 
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Petroleum Today

Petroleum Today

Aspirations For Development 
and New Policies

In the past few months we have seen an upswing of the Organization of Arab 
Petroleum Exporting “OAPEC” was in the ministers’ meeting organized in Cairo 
and also organize a scientific conference in cooperation with Japan Center for 
Petroleum Cooperation discussed the production and refining of heavy oil, which 
gives a strong message to the world about the promising investment opportunities 

in the Egyptian Petroleum Sector and during the meetings Engineer Osama Kamal revealed  
many aspects of cooperation between the Arab countries and which has had a positive 
reaction by the members of the organization.

Although Engineer Osama Kamal Minister of Petroleum and Mineral Resources took 
charge in very poor conditions where crises erupt from time to time such as lack of gasoline 
and fuel gas and diesel but we see him deal with those crises calmly and confidently 
confirms having full vision to resolve these problems.

Since Kamal came to the ministry and we see increased activity for development of 
work within the Petroleum Sector and the development and exploitation of its resources 
well serves the public interest and attracts foreign investment in Egypt.

He was the first to issue resolutions maximum wages on establishments and subsidiaries 
of Oil Sector limiting the amount of 50 thousand Egyptian pounds maximum monthly 
earned by the President of Petroleum Authority and Heads of the Holding Companies and 
the amount of 35 thousand Egyptian pounds for Heads of Subsidiaries Companies include 
attendance allowances of boards and travel in work assignments and attendance commissions 
and grants in different occasions and make the value of annual profits not to exceeded 50% 
of the total amount they are receiving annually. 

Minister of Petroleum has a clear and specific vision and works on the application’s 
support delivery of petroleum products to those who deserve it from Natural Gas and 
Diesel gasoline to provide nearly 60 billion Egyptian pounds during the next 10 years, 
which represents a clear plan for the rationalization of support.

There are also ambitious plans for the petrochemical industry and the six refineries 
owned by the Country includes increased efficiency and fit to occupational safety standards 
as well as providing the funding it needs to meet the needs of the Country of various 
Petroleum products.

Minister plans also included the expansion of Natural Gas delivery to houses and 
factories, where he announced a plan to deliver Natural Gas to 750 thousand units up to 
one million units next year, a meeting was held with the heads of companies which delivers 
Natural Gas to houses to simplify procedures with banks to facilitate the recommendation 
process for citizens.

As well as the expansion of the converter cars to work with Gas instead of Fuel and 
Diesel as the ministry seeks to convert about 20 thousand cars next year.

Petroleum Today Magazine salutes Engineer Osama Kamal, Minister of Petroleum for 
his active work diligently for the sake of a renaissance Petroleum Sector, which is one of 
the locomotives of Economic Development in Egypt.
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Egypt News

Engineer Osama Kamal, Minister 
of Petroleum and Mineral Resources, 
decided to apply the maximum 
wage limit for the organizations and 
companies of the oil sector.

of Petroleum said it had been to 
determine the amount of 50.000 L.E. as 
maximum monthly salary received by 
the President of the Egyptian General 
Petroleum Corporation and the heads of 
the holding companies and 35.000 L.E. 

the oil sector.

 These amounts include allowances 
attend gatherings and travel departments 
in work missions, attending committees 
and grants in different occasions and 

of the annual total salary they receive.

 The minister added that it was 
also decided that the value of the oil 
festival grant, which was obtained by 
workers in November of each year will 
be distributed on all months of the year 
instead of getting them all at once. 

Egyptian General for Petroleum 
in Egypt asked to import about 1.5 
million tons of diesel in the second 
quarter of the year 2013 «from April to 
June» through an international tender 
put forward earlier.

 According to «Anadolu Agency» a 

Petroleum Corporation, said that the 
«EGPC» requested the supply of about 
470.000 tons in April and 530.000 tons 
in May and 500.000 tons in June.

quantities beyond what was supplied 

thousand tons.

He explained that these quantities 
come through the Egyptian General 
Petroleum Corporation plans to meet 
rising demand for diesel fuel during 
the agricultural harvest months, and 
the high demand for non-normal levels 

The subtractions of diesel fuel in 

Egyptian Minister of Petroleum 
and Mineral Resources Osama Kamal, 
announced that the development of 

is in priority action plan of the ministry 
to increase the potential of plants, 
to meet the needs of the domestic 
market of petroleum products, and the 
rationalization of import volumes of 
export surplus.

 In a tour accompanied by the 
Governor of Suez General Samir 
Aglan and commander of the Third 
Army Brigade Osama Askar and 
leaders of petroleum sector, Engineer 

Suez Oil Processing and opening the 
experimental operation of complex 
Coking, which converts diesel to 

50.000 L.E. maximum 
wages limit for the heads 

of oil corporate .. and 
35.000 L.E. for the heads 

of companies

( EGPC ) put an 
international tender to 

import 1.5 million tons of 
Diesel

$18 billion plan to 

tons per day on average jump in April 
to 38 thousand tons with increase 
farmers› uses.

The estimated price of diesel is 
about $1,000 per ton in the global 
market rather than transport fees.
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Implementation and operation 
of the project extracting natural gas 
derivatives in Ras Shoqair Gulf of 
Suez has been completed by Egyptian-
Arab investments amounted to $125 
million through Egyptian Bahraini 
Gas Derivatives Company.

 Engineer Mahfouz Nafea 
head of the Egyptian Bahraini 
Gas Derivatives Company said 
that the project aims to reach full 
design capacity of a processing 150 
million cubic feet gas per day of gas 
produced in Ras Shoqair to produce 
123 thousand tons of propane and 13 

Cypriot Minister of Energy 
announced that his country will grant 
licenses to a consortium made up 
of Italy›s ENI and South Korea›s 
KOGAS to search for gas in front of 
its coast.

Company for Natural Gas «EGAS» 
said that Egypt stakeholders closely 
following gas drilling operations 
decided by Cyprus (South) granted to a 
number of international companies off 
the coast of the Mediterranean island.

conversation with the Anadolu 
Agency «so far the drilling operations 
that try it Nicosia consistent with 
the Convention on the demarcation 
of the border between Egypt and 

The drilling of Rosa North 1X is part 
of Eni›s strategy to refocus exploration 
activities in Egypt by targeting deeper 
oil plays in the Western Desert.

– Eni has made a new oil discovery 
from the NFW well “Rosa North 1X‘, 
located in the Meleiha Concession, 
in the Western Desert of Egypt. The 
drilling of Rosa North 1X is part of 
Eni›s strategy to refocus exploration 
activities in Egypt by targeting deeper 
oil plays in the Western Desert.

 The well encountered a total oil pay 
of around 80 meters in multiple good-
quality sandstones of the Bahariya, 
Alam El Bueib, Khatatba (Upper & 
Lower Safa Members) and Ras Qattara 
reservoirs and has been successfully 

 The development of the discovery 
foresees the drilling of at least 
two development wells in 2013. 
Production for each well is estimated 
at 2,000 barrels of oil per day (bopd). 
The production of Rosa North Field 
is expected to reach 5000 Bopd in the 

to the nearby processing facilities of 

Completion of the project 
implementation and 

operation of extracting 
gas derivatives in Ras 

Shoqair

Egypt monitors Cyprus 
search for oil in the 
Mediterranean Sea

Eni: new oil discovery in 
western desert of Egypt

diesel and distillates economic value 
is high, which has a production 
capacity of about 3500 tons per day of 
fuel oil to produce 1,500 tons per day 
of diesel fuel.

He said «our focus is on the 
development of projects that relate 
to meeting the needs of citizens and 
implemented within the framework 
of the Government›s policy to attract 
investment to facilitate the citizens, 
and provide new job opportunities for 
youth.

 He explained that the plan to 

energies «ensure the implementation 
of an urgent plan investments of    $500 
million to achieve the safe operation 
of the plants, as well as a medium-
and long-term to increase production 
capacity and remove bottlenecks in 

existing investments exceeding $18 
billion.

thousand tons of LPG annually.

He pointed out that it was providing 
about 500 jobs during the construction 
of the plant began trial operation of the 

shipment of production in October of 
the same year, and totaled what has 
shipped propane about 6.12 tons for 
export to Europe to provide cash in 
addition to providing needs of the 
Egyptian oil companies.

Nafea added that the project 
contributes to the capital Egyptian 
Holding Company for Natural Gas 

Investments Corporation (APICORP) 

contributed to the design and 
implementation and the establishment 
of the project.

Cyprus (South) in 2003».

the membership of the Supreme 
Committee to draw the limits of the 
high seas said «in the event of any 
new developments on the areas that 
Cyprus (South) will show on global 
companies and different from what we 
have we will ask Nicosia to provide 
explanatory information».
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Arab & International News 

 The Minister of Libyan oil and gas 
Dr. Abd Al Bary Al Aroussy revealed 
that Libya is willing to negotiate 
with the Kingdom to allow for Saudi 
ARAMCO direct investment in 
Libya, including oil exploration and 
extraction in the Libyan territory

 He called during a meeting with 
Saudi businessmen Saudi companies 
to invest in his country, especially in 

of promising investment opportunities 
in this sector in various activities and 

of foreign investors .

 He said that his visit to Saudi 
ARAMCO came as a long 
relationship, where the modern things 
in general, as revealed to us this visit 

experiences of Saudi ARAMCO in the 
development of oil and gas industry 
Libyan, expected the delegations 
Libyan visit ARAMCO in the future, 
for the signing of agreements in the 

exploration and production programs 
and natural gas.

Libya is ready to negotiate with 
the Kingdom of Saudi Arabia 
to allow ARAMCO for direct 

investment

Iran Imposes a Ban on The 
Export of Oil to The European 

Union

 Iranian Oil Ministry imposed 
a series of sanctions preventive 
which prohibits export of cargo oil 

EU member states.The ministry 

sanctions are a response to sanctions 
imposed by the European Union and 
the United States on the oil and gas 
sector of Iran, adding that the effect will 
continue “amid continuing Western 
hostile policies toward Iran”, He 
stressed that Iran’s oil exports did not 
stop and increased Iran’s contracts 
with new companies, despite the 
imposition of tough sanctions from 
Western countries on Iran’s oil sector.

He pointed out that Iran’s new ban 
will include the terms and guarantees 
required importers of Iranian oil and 
gas not to sell oil and exported to 
European countries, expressing hope 
the commitment of countries and 
companies importing Iranian oil. 

And for the high level of oil 

comes as the second oil producer in the 

that there are multiple policies adopted 
to confront Western sanctions.

500 pump to extract oil in UAE 
by 15.7 billion AED

director of operations at Abu Dhabi 
Company for Onshore Oil Operations 
“ADCO” revealed that UAE will 
install 500 new pump to extract oil at 
a cost of up to 15.7 billion AED  (4 
billion dollars) during the next three 
years to increase its oil production.

 He told reporters on the sidelines 

which was launched in Abu Dhabi that 

lift for oil increases the production of 
oil wells at rates ranging between 70% 
and 90%, pointing out that the UAE is 
currently about 350 wells using this 
technology and that there is a strong 
tendency to increase the number of 
these wells during the next three years.

He explained that the Abu Dhabi 

distinct experience in the use of these 
new technologies. He pointed out that 
the majority of the Arab Gulf states 
with the exception of Oman still relies 
heavily on traditional processes for 
extracting oil, explaining the different 
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highest level in 9 months to near $119 
a barrel during trading supported by 
strong trade data from China boosted 

growing tensions in the Middle East, 
raising concerns about supplies.

 The data showed that China’s 
imports of crude oil jumped to the 
third-highest rate recorded daily.

international contracts for March 
delivery $1.68 to $118.92 a barrel, 
the highest level since last May and 
heading towards record fourth straight 

The U.S. light crude rose 38 cents 
to $96.21 a barrel and increased 
premium between Brent and U.S. 
crude to $22.59, its highest level since 
December.

the best in terms of performance 
among the big energy companies in the 
world in the past year.

rose ranged between 57%and 105% 

Tel Aviv began to import natural gas 

the main objective of importing gas is 
fed the Israeli Electricity Company after 

Oil jumps to highest level in 
9 months, supported by data 

from China

United States 

Boom

After The Egyptian 

importing gas from Nigeria

to achieve the strongest recovery since 

and 2009. 

annual gains of up to 40% of the shares 
in the “Valero Energy”, and 44% in 
the “Tesoro”, and 63% in “Marathon 

The basis of this recovery in the 

of the progress that has been achieved 

hydraulic fracturing, which opened 
the way to the reserves could not 
be accessed.

Military Radio said that the gas 
will be used in the electricity company 
and the major factories, is expected 

after stop pumping Egyptian gas, dip 

noting that imports from abroad will 
continue until the start of pumping 
from wells “Tamar” on the coast of 
Israel - Lebanese after about 3 months. 

While “Yediot Ahronot”  said that 
the process of importing natural gas 
will facilitate a bit in distress, but it 
will not prevent the lift for electricity 
is expected in the month of next April 
at about 12%. 

Hebrew newspaper pointed that 
the process of importing gas is less 
expensive than the use of oil and 
coal in the operation of the company 
and who adopted them as sources of 

Egyptian gas. 

“Yediot” said that the Israelis will 
not feel down real electricity prices 

Oman for the rest of the Gulf states, 
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Corporatiom News

Head of Badr Eldin Petroleum 
Company, Abed Ezz Alregal, assured 
that  subsidiary of the oil sector, 
that there is a plan drawn up by the 
ministry to drill 99 exploratory wells 
and development until the end of 2014, 
after re-evaluation of the concession 
areas controlled company under the 
exploratory and developmental activity.

 He pointed out that it was the use 
of the latest technology to work three-
dimensional seismic surveys, which 
resulted in the drilling of 12 new wells, 
added to the stockpile of about 172 
million barrels of oil, and 285 billion 
cubic feet of gas.

 He added that it will be for the 

of hydraulic fracturing in 75% of the 
wells to double production, which 
will in some wells to ten times, as 
well as for the expansion of project 

production by about 5 thousand barrels 
oil per day, and add 25 million barrels 

He said that these studies and the 
positive results of the exploration and 
research encouraged to modify the 

Sharing 21% of the production of 
crude oil and condensates in Egypt 
topped KHALEDA Company the list 
of producers of oil and gas as trailed 
in ranking PETROBEL Company 
in second place after GAPCO for 

place came in third place narrowly 
for PETROBEL and that the decline 
in gas production followed by both 
QAROUN Petroleum Company and 
AGEEBA and Badr Eldin and Suez 
Oil SOCO and NORPETCO Company 
and followed by PETRODARA and 
PETRO AMIR and South Dabaa.

Canadian «TRANS GLOBE» 
Company intends to work in the 

of research and exploration through 
investments estimated at $130 million 
through 2013.

project through the International 
Finance Corporation «IFC» by $30 
million to be provided the rest of the 
company›s resources and the number 
of commercial banks.

The Canadian company is 
concentrated in Egypt and Yemen, 
where will allocate $55 million for 
research and exploration and $75 
million in development in both 
countries, an increase of 148% from 
the previous year›s plan.

The Canadian Company has 

Badr Eldin Petroleum 
Company:  drilling 99 

exploratory wells by the end 
of 2014

place in the list of oil and 
gas producers in 2012

Canadian «TRANS 
GLOBE» invests $130 

million in the Egyptian Oil 
Sector

original budget for the year 20122013- 
by adding nearly $ 31 million to increase 
exploration activity for the company.

The head of Badr Eldin Petroleum 
Company, said that SHELL 
International pumped $535 million 
of new investments in Badr Eldin 
Petroleum Company to drill 50 
wells are implemented this year to 
compensate for the decline of natural 
production existing wells to increase 
production of oil and gas by 25% to 
increase SHELL investments by 16% 
from the past year.

And For the list of production areas 
First place Western Desert then Delta 
region came in second place, followed 
in third place the Mediterranean region 

Sinai and Upper Egypt.
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expectations, due in part to a record 

«BP», the last oil companies four 
major Western announcing its results, 

to $3.984 billion from $4.986 billion 
a year earlier, mainly due to the sale 
of assets to repay obligations on the 
company after the incident the oil spill.

earnings of $3,305 billion, but they 

the outcome, due to the changing 
nature of the company. The company 
sold assets worth $37.8 billion since 
the oil spill incident and set aside a total 

billion already been paid.

Geological Mossad Hashim Chief 

signing of this protocol comes within the 
framework of the country is headed for 
the preparation of a national plan for the 
development and wealth management 
mining and the use of houses of local 
expertise and global implementation 
of it, pointing out that the company 
(ENPPI) has considerable experience in 
the preparation of studies and designs and 
implementation and project management 
through its staff or through companies 
and international experts that deal with 
them in addition to the training of cadres 
mineral wealth inside and outside Egypt.

 Engineer Abd El-Nasser Salah 
President of (ENPPI) said that the 
signing of the protocol represents a 
new beginning for dealing with mineral 
wealth thinking professionally planned 
through the development of mechanisms 

wealth.

 He added that the existence of a global 

Our Company is one of the most known 

& mechanical suppliers, specially the 

by : UL Listed, FM approved, IQ NET 

Agent For LEDE Factory in Egypt 

in 2012
The company achieved a 
good performance in the 

ENPPI  and the Egyptian 
Mineral Sources Authority 

signed a cooperation 
protocol for engineering 

works, technical and 
advisory services 

KIRMARY Company

auction area EGPC the total area of all 
four areas to 800 thousand acres.

These areas are south El Alamain 
city, by 100%franchise and «West 
Bakr» Gulf of Suez prerogative 100% 
after it purchased from «EBIDICO» 
Egyptian Development Petroleum 
Company for $60 million and «South 
Mariot» region by concession of 60% 
and «Ghazalat» area by 50%. 

Noteworthy that the Canadian 
company is traded on the stock 
exchanges «NASDAQ» and 
«TORONTO» at 8.70 dollars.

consultant to prepare studies for the 
exploitation of mineral wealth ensures 
a neutral studies attract international 
investments that we need to develop 
this sector with its global technologies 
in this area will be transferred to Egypt 
by upgrading the skills of workers in the 
Egyptian Mineral Resources Authority.
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New Products

With energy demands growing rapidly, 
laboratory solutions are investigated 
to assist crude-oil exploration. Costs 
increase exponentially along the 
process from coreflood experimentation 
to well tests and final deployment. 
Laboratory experiments maximize the 
productivity of enhanced-oil-recovery 
(EOR) projects. Detailed laboratory 
experimentation helps in designing 
a tailored chemical combination 
that ensures the highest possible 
recovery and return on investment. 
Improved laboratory technologies 
increase the possibility of successful 
EOR. Rheological screening of the 
scientifically generated models helps 
identify the best polymer solution for 
polymer flooding. Therefore, increased 
throughput is important for obtaining 
more research data and validating 
product performance. Together with key 
customers, Anton Paar has implemented 
automated-¬rheological-measurement 
solutions for chemical EOR. Its HTR 
high-throughput rheometer (Fig 1) 
automates the process of sample 
preparation, measurement, cleaning 
of measurement devices, and storage 

of measurement data. Rheological 
screening supports chemists in selecting 
the appropriate polymer and designing 
the polymer solution to be injected—
factors essential to the operational 
success of EOR.
For additional information, email

info@anton-paar.com

Robbins & Myers Energy Services Group 
offers the Moyno ElectroFlo generator 
(Fig2) that is powered by a positive-

Chemical - EOR 
Laboratory

Wellbore Power 
Generation

Fig (1) High-Throughput  Rheometer

FEI has delivered a QEMSCAN 
WellSite analysis system (Fig3) to Kirk 
Petrophysics to provide rapid on-site 
analysis of drill cores. Core analysis is 
an essential component of formation 
evaluation to determine the production 
potential of a well and to manage drilling 
and completion operations. Having 
this capability at the wellsite enables 
reduction of analytical turnaround from 
several days or weeks to a few hours 
(after the cores are retrieved from the 
core barrels or sidewall-coring tools). 
The system combines scanning electron 
microscopy and X-ray spectrometry to 
deliver automated mineralogical analysis. 
It provides automated microscopic 
textural details, elemental compositional 
analysis, and 2D core-porosity analysis 
that are not available from conventional 
techniques. The system is designed to 
withstand the harsh environment of the 
drilling rig. The compact configuration 
has a small footprint, and simplified 
operation reduces the need for operator 
training and expertise.
For additional information, visit

www.fei-natural-resources.com. 

TDTECH Ltd. focuses on solving 
difficult drilling-related problems. 
The company’s first products are the 
Sidewinder solid-body casing centralizer 
(Fig. 4) and complementary Stop Collar. 
The tools are cast in high-quality 
millable carbon steel and are available 
in sizes from 3½ to 20 in. Special sizes 
are available. The tools have no voids in 
which to trap fluid that might otherwise 
heat, expand, and collapse the casing 
in high-¬pressure/high-temperature 
(HP/HT), heavy-oil, geothermal, 
and enhanced-¬geothermal-system 
applications—trapped and heated water 
may develop pressures up to 12,000 psi. 
The ridge-¬riding collars enable casing 
to ride over ridges in the wellbore. The 
tools have exceptionally high radial 
strength, capable of withstanding 
the bending-induced normal force of 
pushing large-diameter casing into 
a tortuous wellbore. The 18⅝-in. 
centralizer is designed to withstand a 
side load of 330,000 lbf. The tools have 
very high axial compressive strength 
to enable, in most cases, installation of 
tools off line. All centralizers are fitted 
with a grease nipple, and, if greased, the 
break-over torque typically is halved. 
Radio-frequency-identification tags can 
be run on each centralizer. Various data 
may be loaded including casing tally, 
heat, or mill-certificate details. When 
running the casing, a scanner on the rig 
floor can capture this information.
For additional information, visit

www.tdtech.co.nz. 

On-Site Core Analysis Solid Centralizer
displacement-motor (PDM) downhole 
power section. The progressing-cavity 
rotor and elastomeric stator of the PDM 
power section have been field proved 
for handling entrained solids in drilling 
fluids. With a greater tolerance of lost-
circulation material, the generator 
allows for much broader spectra of 
drilling ¬fluids. With a slower rotation, 
the generator promotes a ¬longer life 
than more-¬traditional turbine-¬driven 
generators. The generator is easily 
adaptable to different flow ranges. 
Most drilling operations incorporating 
measurement-while-drilling/logging-
while-¬drilling instrumentation require 
electrical power. Traditionally, lithium 
batteries have been used. This generator 
offers an alternative by generating 
the power downhole. As a lithium-
¬battery alternative, the generator 
is more environmentally friendly 
with enhanced safety. The generator 
provides high output of 200 W (7.1 A 
at 28 V). It provides great versatility 
in downhole-tool development, and it 
mitigates generator heating.
For additional information, email

esg.marketing@robn.com

Fig (2) Moyno ElectroFlo generator Fig (4)Sidewinder solid-body casing 
centralizer

Fig (3) QEMSCAN WellSite 
analysis system
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New Products

With energy demands growing rapidly, 
laboratory solutions are investigated 
to assist crude-oil exploration. Costs 
increase exponentially along the 
process from coreflood experimentation 
to well tests and final deployment. 
Laboratory experiments maximize the 
productivity of enhanced-oil-recovery 
(EOR) projects. Detailed laboratory 
experimentation helps in designing 
a tailored chemical combination 
that ensures the highest possible 
recovery and return on investment. 
Improved laboratory technologies 
increase the possibility of successful 
EOR. Rheological screening of the 
scientifically generated models helps 
identify the best polymer solution for 
polymer flooding. Therefore, increased 
throughput is important for obtaining 
more research data and validating 
product performance. Together with key 
customers, Anton Paar has implemented 
automated-¬rheological-measurement 
solutions for chemical EOR. Its HTR 
high-throughput rheometer (Fig 1) 
automates the process of sample 
preparation, measurement, cleaning 
of measurement devices, and storage 

of measurement data. Rheological 
screening supports chemists in selecting 
the appropriate polymer and designing 
the polymer solution to be injected—
factors essential to the operational 
success of EOR.
For additional information, email

info@anton-paar.com

Robbins & Myers Energy Services Group 
offers the Moyno ElectroFlo generator 
(Fig2) that is powered by a positive-

Chemical - EOR 
Laboratory

Wellbore Power 
Generation

Fig (1) High-Throughput  Rheometer

FEI has delivered a QEMSCAN 
WellSite analysis system (Fig3) to Kirk 
Petrophysics to provide rapid on-site 
analysis of drill cores. Core analysis is 
an essential component of formation 
evaluation to determine the production 
potential of a well and to manage drilling 
and completion operations. Having 
this capability at the wellsite enables 
reduction of analytical turnaround from 
several days or weeks to a few hours 
(after the cores are retrieved from the 
core barrels or sidewall-coring tools). 
The system combines scanning electron 
microscopy and X-ray spectrometry to 
deliver automated mineralogical analysis. 
It provides automated microscopic 
textural details, elemental compositional 
analysis, and 2D core-porosity analysis 
that are not available from conventional 
techniques. The system is designed to 
withstand the harsh environment of the 
drilling rig. The compact configuration 
has a small footprint, and simplified 
operation reduces the need for operator 
training and expertise.
For additional information, visit

www.fei-natural-resources.com. 

TDTECH Ltd. focuses on solving 
difficult drilling-related problems. 
The company’s first products are the 
Sidewinder solid-body casing centralizer 
(Fig. 4) and complementary Stop Collar. 
The tools are cast in high-quality 
millable carbon steel and are available 
in sizes from 3½ to 20 in. Special sizes 
are available. The tools have no voids in 
which to trap fluid that might otherwise 
heat, expand, and collapse the casing 
in high-¬pressure/high-temperature 
(HP/HT), heavy-oil, geothermal, 
and enhanced-¬geothermal-system 
applications—trapped and heated water 
may develop pressures up to 12,000 psi. 
The ridge-¬riding collars enable casing 
to ride over ridges in the wellbore. The 
tools have exceptionally high radial 
strength, capable of withstanding 
the bending-induced normal force of 
pushing large-diameter casing into 
a tortuous wellbore. The 18⅝-in. 
centralizer is designed to withstand a 
side load of 330,000 lbf. The tools have 
very high axial compressive strength 
to enable, in most cases, installation of 
tools off line. All centralizers are fitted 
with a grease nipple, and, if greased, the 
break-over torque typically is halved. 
Radio-frequency-identification tags can 
be run on each centralizer. Various data 
may be loaded including casing tally, 
heat, or mill-certificate details. When 
running the casing, a scanner on the rig 
floor can capture this information.
For additional information, visit

www.tdtech.co.nz. 

On-Site Core Analysis Solid Centralizer
displacement-motor (PDM) downhole 
power section. The progressing-cavity 
rotor and elastomeric stator of the PDM 
power section have been field proved 
for handling entrained solids in drilling 
fluids. With a greater tolerance of lost-
circulation material, the generator 
allows for much broader spectra of 
drilling ¬fluids. With a slower rotation, 
the generator promotes a ¬longer life 
than more-¬traditional turbine-¬driven 
generators. The generator is easily 
adaptable to different flow ranges. 
Most drilling operations incorporating 
measurement-while-drilling/logging-
while-¬drilling instrumentation require 
electrical power. Traditionally, lithium 
batteries have been used. This generator 
offers an alternative by generating 
the power downhole. As a lithium-
¬battery alternative, the generator 
is more environmentally friendly 
with enhanced safety. The generator 
provides high output of 200 W (7.1 A 
at 28 V). It provides great versatility 
in downhole-tool development, and it 
mitigates generator heating.
For additional information, email

esg.marketing@robn.com
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Balancing Project Schedule & Cost on 
Sour Gas Development Project Case 
Study
By
Trian Hendro Asmoro & Autie Minati Putri, SPE, PT Medco E&P Indonesia

Abstract
The gas field 
development project 
is a challenging phase, 
since wells need to be 

drilled to assess the oil/gas reserves and 
production facilities need to be built. 
The ultimate objective of the project 
is to deliver the gas sales to selected 
buyers as per agreed schedule and price. 
As result, the project schedule and cost 
are defined to achieve the objective.

Project schedule and cost are 
known to work in equilibrium. Where 
one of these dimensions is restricted 
orextended, the other dimension will 
then also need to be either extended/
increased or restricted/reduced in 
some way. Given that quality must 
not be compromised, this paper aims 
to describe how to get the optimum 
balance of project schedule and cost 
on an onshore gas processing plant 
project located in north-east Indonesia 
with 90 MMSCFD feed gas capacity. 
The feed gas has a high content of 
CO2 and H2S.

The schedule of the development 
project was initially divided into 2 
phases: Early Production using sweet 
gas facilities will be constructed in 22 
months and Complete Phase 1 with 
sour gas facilities will be constructed 
in 26 months. The project cost was 
developed by referring to third party 
cost estimates as part of FEED, to 
the most recent quotation from the 
vendor, and to the project cost owner. 
The Government had to approve the 
CAPEX of the project as part of the 
PSC scheme.

Monte Carlo simulation was used 
to calculate risks related to schedule 
and cost estimates and furthermore to 
establish realistic ones. The simulation 
showed that p75 falls within 28 months 
and MUSD 200 for project phase-1 
completion. However, according to 
its commitment to the gas buyer, the 
company has to deliver gas within a 
maximum period of 22 months, which 
makes this project very challenging. 
Keywords: Project Schedule, Project 
Cost, Risk Analysis, Monte Carlo 

Simulation
1. Introduction

Project schedule and cost are the 
key factors when carrying out a project. 
Good planning is needed to achieve the 
project objectives. In an E&P project, 
the ultimate objective is to deliver 
hydrocarbon to selected buyers as per 
agreed schedule and price. Merrow 
(2011), in his study, found that E & 
P projects are more fragile than their 
non- E&P cousins. He considers a 
project to be a failure when it suffers a 
major deviation from its FID promises. 
Therefore, FID promises must be made 
based on realistic measurements and 
thorough analysis.

Refering to PMBOK 4th ed., in order 
for a project to be successful, the team 
has to balance the competing demands 
of scope, time, cost, quality, resources, 
and risk to produce the specified 
result. Project Risk Management 
(i.e.managing the risks of cost and 
schedule overruns during the drilling 
and facility development phases of the 
project) has now become an important 

tool to ensure project success.We 
believe that implementing the best 
practice of risk and uncertainty analysis 
during the project planning phase will 
lead to a result that will better help in 
the decision-making process.

Westney (2001) stated that one 
of example of project risk mis-
management is that projects are 
authorized primarily based on 
financial criteria such as profitability, 
with little quantitative consideration 
of a project’s cost and schedule risk 
relative to other potential projects. In 
his paper he presented a method of 
conducting such risk analyses by using 
Monte Carlo simulation.

Nevertheless, a study about 
balancing the project schedule and cost 
and its economic impacts has never 
been done. Such a study needs to be 
carried out to identify the relationship 
between project schedule and cost, 
and then to balance it in order to gain 
the optimum result which impacts on 
economic indicators. In this paper we 
will conduct a cost and schedule risk 
analysis, and then use the result as input 
to conduct an economic simulation. 
As a result of that we can make a 
comparison of the economic indicators 
between each possible scenario and 
then choose the optimum scenario to 
be used as project baseline.

2. Gas Development Project
2.1 Project Overview

The development project of a gas 
field is a challenging phase since wells 
need to be drilled to assess the oil/
gas reserves and production facilities 
need to be built. The Company plans 
to develop its gas reserves through 
drilling development wells and 
developing gas production facilities 
for sales gas to selected buyers. “X” 
gas development project is located in 
the north-east of Indonesia. The project 
has to be accomplished in 4 years with 
a master schedule as shown in below.

The study and preparation, 
including FEED (front end engineering 
design), and tender process for both 
drilling and facilities will be conducted 
over a period of one-a-half years. 
Study and preparation covers the 
deliverables associated with drilling 
and facilities scope of work, such as 
well design, drilling plan, contracting 
strategy, tender processes and award 
of contract. The geology and reserve 
studies are done prior to the initiation 
of the development phase.

Starting from the first year of the 
development phase, the development 
wells in areas A, C and B respectively 
will be spudded. At the same time, 
the facilities contractor has to start 
EPCI (engineering, procurement, 
construction and installation) jobs to 
build the production facilities within a 
period of 30 months.

The project objectives & strategies 
are:

To achieve earliest gas production  
from discovered reserves with a 
target of 60 BBTUD to buyers
To abide by the highest standards of  
good corporate governance (GCG) 
and safety, health and environment 
(SHE) with a commitment to 
environmental protection and 
preservation
To execute the project within the  
approved budget

2.2 Project Phasing
The production facilities consist 

of the central processing plant (CPP), 
flowline, trunkline, pipeline and gas 
metering stations. The “Y” buyer will 
suffer a gas supply shortage about 22 
months after EPCI Contract Award. 
While it is almost impossible to finish 
constructing the whole plant within 
the time limit, the company decided 
to divide the development phase into 
2 stages.

Stage 1 is Early Production, using 

gas from area A. This gas is considered 
to be sweet gas, so it will not need 
sour gas processing equipment 
(considered as long lead equipment). 
The gas will be used to supply the 
“Y” buyer demand only and has to be 
commissioned no later than 22 months 
after the contract award. Meanwhile, 
gas from area C will be used for its 
own gas supply Stage 2 is Complete 
Phase 1, using gas from areas A and 
B. All the facilities, including sour 
gas processing equipment, have 
been completely installed. Since 
production from area A is only capable 
of supplying the “Y” buyer’s demand 
for a maximum of 6 months, then all 
the facilities have to be commissioned 
no later than 6 months after the Early 
Production.

In terms of the economic point of 
view of the project, the acceleration 
of delivering sales gas rather than 
waiting to complete the entire project 
first before delivering the sales gas to 
the buyer will improve the economic 
indicators. It is hoped that this strategy 
will balance high capital investment in 
the sour gas development project.

3. Problem Statement
Several attempts have been made 

to do a preliminary calculation of 
the duration of the project, with the 
following results:

A project consultant company 1. 
estimated that Complete Phase 1 
could be done within 30 months
An engineering company estimated 2. 
that Early Production could be 
achieved within 25 months and 
Complete Phase 1 within 30 months. 
Later, they exercised optimization 
options and reduced the Complete 
Phase 1 by 1 month, while Early 
Production could not be optimized.
Market research was done by asking 3. 
a well-known EPC company, which 
calculated that Early Production and 
Complete Phase 1 could be achieved 
in 26 months and 30 months 
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Balancing Project Schedule & Cost on 
Sour Gas Development Project Case 
Study
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Trian Hendro Asmoro & Autie Minati Putri, SPE, PT Medco E&P Indonesia

Abstract
The gas field 
development project 
is a challenging phase, 
since wells need to be 

drilled to assess the oil/gas reserves and 
production facilities need to be built. 
The ultimate objective of the project 
is to deliver the gas sales to selected 
buyers as per agreed schedule and price. 
As result, the project schedule and cost 
are defined to achieve the objective.

Project schedule and cost are 
known to work in equilibrium. Where 
one of these dimensions is restricted 
orextended, the other dimension will 
then also need to be either extended/
increased or restricted/reduced in 
some way. Given that quality must 
not be compromised, this paper aims 
to describe how to get the optimum 
balance of project schedule and cost 
on an onshore gas processing plant 
project located in north-east Indonesia 
with 90 MMSCFD feed gas capacity. 
The feed gas has a high content of 
CO2 and H2S.

The schedule of the development 
project was initially divided into 2 
phases: Early Production using sweet 
gas facilities will be constructed in 22 
months and Complete Phase 1 with 
sour gas facilities will be constructed 
in 26 months. The project cost was 
developed by referring to third party 
cost estimates as part of FEED, to 
the most recent quotation from the 
vendor, and to the project cost owner. 
The Government had to approve the 
CAPEX of the project as part of the 
PSC scheme.

Monte Carlo simulation was used 
to calculate risks related to schedule 
and cost estimates and furthermore to 
establish realistic ones. The simulation 
showed that p75 falls within 28 months 
and MUSD 200 for project phase-1 
completion. However, according to 
its commitment to the gas buyer, the 
company has to deliver gas within a 
maximum period of 22 months, which 
makes this project very challenging. 
Keywords: Project Schedule, Project 
Cost, Risk Analysis, Monte Carlo 

Simulation
1. Introduction

Project schedule and cost are the 
key factors when carrying out a project. 
Good planning is needed to achieve the 
project objectives. In an E&P project, 
the ultimate objective is to deliver 
hydrocarbon to selected buyers as per 
agreed schedule and price. Merrow 
(2011), in his study, found that E & 
P projects are more fragile than their 
non- E&P cousins. He considers a 
project to be a failure when it suffers a 
major deviation from its FID promises. 
Therefore, FID promises must be made 
based on realistic measurements and 
thorough analysis.

Refering to PMBOK 4th ed., in order 
for a project to be successful, the team 
has to balance the competing demands 
of scope, time, cost, quality, resources, 
and risk to produce the specified 
result. Project Risk Management 
(i.e.managing the risks of cost and 
schedule overruns during the drilling 
and facility development phases of the 
project) has now become an important 

tool to ensure project success.We 
believe that implementing the best 
practice of risk and uncertainty analysis 
during the project planning phase will 
lead to a result that will better help in 
the decision-making process.

Westney (2001) stated that one 
of example of project risk mis-
management is that projects are 
authorized primarily based on 
financial criteria such as profitability, 
with little quantitative consideration 
of a project’s cost and schedule risk 
relative to other potential projects. In 
his paper he presented a method of 
conducting such risk analyses by using 
Monte Carlo simulation.

Nevertheless, a study about 
balancing the project schedule and cost 
and its economic impacts has never 
been done. Such a study needs to be 
carried out to identify the relationship 
between project schedule and cost, 
and then to balance it in order to gain 
the optimum result which impacts on 
economic indicators. In this paper we 
will conduct a cost and schedule risk 
analysis, and then use the result as input 
to conduct an economic simulation. 
As a result of that we can make a 
comparison of the economic indicators 
between each possible scenario and 
then choose the optimum scenario to 
be used as project baseline.

2. Gas Development Project
2.1 Project Overview

The development project of a gas 
field is a challenging phase since wells 
need to be drilled to assess the oil/
gas reserves and production facilities 
need to be built. The Company plans 
to develop its gas reserves through 
drilling development wells and 
developing gas production facilities 
for sales gas to selected buyers. “X” 
gas development project is located in 
the north-east of Indonesia. The project 
has to be accomplished in 4 years with 
a master schedule as shown in below.

The study and preparation, 
including FEED (front end engineering 
design), and tender process for both 
drilling and facilities will be conducted 
over a period of one-a-half years. 
Study and preparation covers the 
deliverables associated with drilling 
and facilities scope of work, such as 
well design, drilling plan, contracting 
strategy, tender processes and award 
of contract. The geology and reserve 
studies are done prior to the initiation 
of the development phase.

Starting from the first year of the 
development phase, the development 
wells in areas A, C and B respectively 
will be spudded. At the same time, 
the facilities contractor has to start 
EPCI (engineering, procurement, 
construction and installation) jobs to 
build the production facilities within a 
period of 30 months.

The project objectives & strategies 
are:

To achieve earliest gas production  
from discovered reserves with a 
target of 60 BBTUD to buyers
To abide by the highest standards of  
good corporate governance (GCG) 
and safety, health and environment 
(SHE) with a commitment to 
environmental protection and 
preservation
To execute the project within the  
approved budget

2.2 Project Phasing
The production facilities consist 

of the central processing plant (CPP), 
flowline, trunkline, pipeline and gas 
metering stations. The “Y” buyer will 
suffer a gas supply shortage about 22 
months after EPCI Contract Award. 
While it is almost impossible to finish 
constructing the whole plant within 
the time limit, the company decided 
to divide the development phase into 
2 stages.

Stage 1 is Early Production, using 

gas from area A. This gas is considered 
to be sweet gas, so it will not need 
sour gas processing equipment 
(considered as long lead equipment). 
The gas will be used to supply the 
“Y” buyer demand only and has to be 
commissioned no later than 22 months 
after the contract award. Meanwhile, 
gas from area C will be used for its 
own gas supply Stage 2 is Complete 
Phase 1, using gas from areas A and 
B. All the facilities, including sour 
gas processing equipment, have 
been completely installed. Since 
production from area A is only capable 
of supplying the “Y” buyer’s demand 
for a maximum of 6 months, then all 
the facilities have to be commissioned 
no later than 6 months after the Early 
Production.

In terms of the economic point of 
view of the project, the acceleration 
of delivering sales gas rather than 
waiting to complete the entire project 
first before delivering the sales gas to 
the buyer will improve the economic 
indicators. It is hoped that this strategy 
will balance high capital investment in 
the sour gas development project.

3. Problem Statement
Several attempts have been made 

to do a preliminary calculation of 
the duration of the project, with the 
following results:

A project consultant company 1. 
estimated that Complete Phase 1 
could be done within 30 months
An engineering company estimated 2. 
that Early Production could be 
achieved within 25 months and 
Complete Phase 1 within 30 months. 
Later, they exercised optimization 
options and reduced the Complete 
Phase 1 by 1 month, while Early 
Production could not be optimized.
Market research was done by asking 3. 
a well-known EPC company, which 
calculated that Early Production and 
Complete Phase 1 could be achieved 
in 26 months and 30 months 
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respectively.
From the above result, we can see 

that the estimate is very different to the 
targeted schedule for Early Production, 
which, as mentioned earlier, is 22 months. 
And since the wells used for Early 
Production are only capable of supplying 
for 6 months, the targeted schedule for 
Complete Phase 1 is a maximum 28 
months. Those targets can be achieved 
if we apply crashing strategies, which 
means adding more resources, which 
in turn would lead to adding more costs 
to the project. The project is also being 
constrained by project economics, 
whereby it has to be able to achieve IRR 
15%, otherwise the project will not be 
economically attractive.

On the other hand, the faster the 
project is completed, the more revenue 
from gas sales will be obtained, 
although, of course, this should be 
compared with the cost needed to 
accelerate the project. In this paper 
we will describe how to find the best 
combination of schedule and cost 
that will be shown by the economic 
indicators. Monte Carlo simulation is 
used to simulate schedule duration as 
well as total project cost. By using this 
simulation, we want to see the level of 
confidence from the result.

4. Theories & Definitions

4.1 Risk Analysis
Risk is any factor that might cause 

harm and/or loss to the project. Risk is 
also any factor that might prevent the 
project from obtaining its objective(s). 
Risk is the combination of uncertainty 
and probability. The existence of risk 
is not a bad thing: in fact, there is 
probably no project that is “risk free”. 
Risks must be controlled through 
the processes of project planning, 
project tracking and oversight. In this 
paper, we try to analyze risks related 
to project schedule and cost during 
the planning phase. It is important to 
do this to ensure that risks associated 

with the project schedule & cost are 
well understood, so that they can be 
managed, planned for, and mitigated 
during the execution of the project.

Peterson et al. (2005) stated that 
a thorough risk management process 
combines two defined forms – 
qualitative analysis and quantitative 
analysis. Qualitative risk analysis 
defines and frames the scope of 
further analysis by providing context 
of a scenario or story. Furthermore, 
qualitative risk analysis includes 
methods for prioritizing the risks for 
action. The quantitative risk analysis 
shows the effects of the prioritized 
risks and values assigned to them.

The quantitative risk and 
uncertainty analysis can be further 
sub-divided as below:

Deterministic method: uses exact 1. 
potential outcome of an event.
Example of tools: Decision tree, 
sensitivity, scenario analysis
Stochastic method: could have many 2. 
outcomes for each parameter.
Example of tools: Monte Carlo 
simulation.

In the real world, very few events 
have discrete outcomes. Particularly, 
when executing a project a change 
of project paramaters may occur. 
Meanwhile, the determistic method 
basically says that once a project is 
stipulated it is assumed that there 
will be no further decisions affecting 
the project value during execution. 
The stochastic method is the way to 
profile the possible value of project 
outcomes.

4.2 Monte Carlo Simulation
The name “Monte Carlo” is taken 

from a well-known gambling city in 
Monaco. Mun (2010) explained that 
the Monte Carlo simulation generates 
calculated random numbers to make 
an estimation of possible outcome. 
The simulation will calculate many 

scenarios from a model by using several 
numbers of defined probabilistic 
distributions for uncertainty variables, 
and then use such numbers to make a 
model.

The Monte Carlo simulation is 
a type of parametric simulation in 
which specific parameters are needed 
prior to simulation. The other type 
of simulation is non-parametric 
simulation that relies on historical 
data for its parameters. A parametric 
simulation is more appropriate when 
the historical data do not exist, similar 
to a project that has unique parameters 
such as project deliverables, cost and 
time.

Newendorp and John (2000) 
determined that the process of 
simulation analysis should adhere to 
the following six general steps:

Define all the variables1. 
Define the variable relationship in 2. 
the deterministic model
Sort the input variables into two 3. 
groups
Define distributions for the random 4. 
variables
Perform the repetitive simulation 5. 
trials so as to describe the distribution 
of value
Calculate expected value of the 6. 
outcome value distribution

As a probabilistic method which is 
applied for project economic model, 
the Monte Carlo simulation is used to 
take a closer look at the risk diversity 
in a project. The advantages of using 
this simulation are:

It allows the combination of technical  
and commercial uncertainties in the 
same model
It quickly provides statistical output  
to measure the overall profitability, 
risk and uncertainty project
It can be applied to any situation  
involving random variables
There is no limit to the number of  
variable considered

Distributions used for variables can  
be standard, based on historical data, 
user-defined, etc
Each input of the model can be  
tailored to the expertise of the team

To some extent, some analysts use 
Monte Carlo simulation to estimate the 
cash flow distribution over all possible 
future outcomes and take the mean 
value as the result of asset value.

4.3 List of Definitions
Criticality Index : Index expresses 
how often a particular task was on the 
Critical Path during a simulation
Critical Path : The longest necessary 
path through a network of activities in 
respect to their interdependencies
Complete Phase 1 : The completion 
of all gas processing facilities in the 
project and ready for gas in
Cost & Schedule Ratio : Index derived 
from subtracting the overall project 
cost with the duration (in months)
Early Production : The completion of 
a sweet gas processing facility in the 
project and ready for gas in
FID : Final Investment Decision.
IRR : Internal Rate of Return, which 
is the ratio of money gained or lost 
(whether realized or unrealized) on 
an investment relative to the amount 
of money invested used in capital 
budgeting to measure and compare the 
profitability of investments.
NPV : Net Present Value. NPV sums 
up the value of cash inflow and cash 
outflow by taking inflation and returns 
into account.
PI : Profitability Index, which shows 
the ratio of payoff to investment of a 
project
PT : Payout Time, which shows the 
period of time in which an investment 
or a project is expected to recoup its 
initial capital investment
Revenue Gain : Company income 
from gas sales
Revenue Loss : Income opportunity 
from gas sales that the Company 
cannot monetize due to project delay

5. Research Methodology
The methodology used to build this 
paper is shown in the flowchart 
below:

6. Result & Analysis
6.1 Input Data

The following data were used 
as input before we conducted risk 
analysis:

Project Schedule WBS1. 
Create Work Breakdown Structure 
(WBS) is the process of sub-dividing 
project deliverables and project  
work into smaller, more manageable 
components. The level 3 WBS for 
this project consists of around 300 
lines. The Level-1 WBS is divided 
into engineering, procurement, 
construction, & commissioning 
activities, and each is divided into 
engineering disciplines/areas, i.e. 
process design, process safety, 
civil & structure, civil, mechanical, 
electrical, instrumentation, and 
piping.

Project Cost Breakdown2. 
The first level of project Cost 
Breakdown Structure (CBS) is 
divided into project areas, i.e. CPP 
area, flowline area, trunkline & 
pipeline area, and two metering 
station areas: one for each gas buyer. 
For each area, costs are broken 
down into material, engineering, 
installation & commissioning, civil 
construction and transportation 
costs. The overall cost breakdown is 
consist of 60 items

Three Points Estimate for WBS and 3. 
CBS
The accuracy of a single point time 
duration or cost estimate can be 
improved by considering estimation 
and risk. We will use Monte Carlo 
software to run risk analysis on each 
line of WBS and CBS that contains 
a range. The setup requires that a 

type of probability distribution be 
selected. Most software provides a 
selection of distributions. We used 
triangular distribution for each WBS 
since it more closely reflects the 
variation in typical project data. In 
the triangular distribution, a straight 
line relationship is assumed between 
the minimum value, up to the most 
likely value, and from the most 
likely value down to the maximum 
value.
Minimum is the value based on  
analysis of the best case scenario, 
which means the shortest time 
duration or the lowest budget (at 
which the probability is almost 
zero)
Most Likely is the value based on  
realistic expectations or realistic 
efforts for the given task or cost 
element (at which the probability is 
greatest)
Maximum is the value based on  
analysis of the worst case scenario, 
which means the longest time 
duration or the highest budget (at 
which the probability is zero)

The estimation range for schedule 
duration is taken from:

Expert judgment from a specialist or a. 
experienced project personnel
Database of each tender process step b. 
from Procurement Department
Data from past projects with c. 
similar activities, such as flowline 
installation, equipment erection etc.
Vendor quotation for material & d. 
equipment procurement duration
Benchmark with similar industry & e. 
3rd party engineering company

Meanwhile, the three-point estimate 
for each cost item is taken from:

Vendor quotation for material & a. 
equipment procurement duration
Data from past project and b. 
accustomed with inflation rate and 
capacity adjustment
Benchmark with similar industry & c. 
3rd party engineering company

We run Monte Carlo simulation 
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respectively.
From the above result, we can see 

that the estimate is very different to the 
targeted schedule for Early Production, 
which, as mentioned earlier, is 22 months. 
And since the wells used for Early 
Production are only capable of supplying 
for 6 months, the targeted schedule for 
Complete Phase 1 is a maximum 28 
months. Those targets can be achieved 
if we apply crashing strategies, which 
means adding more resources, which 
in turn would lead to adding more costs 
to the project. The project is also being 
constrained by project economics, 
whereby it has to be able to achieve IRR 
15%, otherwise the project will not be 
economically attractive.

On the other hand, the faster the 
project is completed, the more revenue 
from gas sales will be obtained, 
although, of course, this should be 
compared with the cost needed to 
accelerate the project. In this paper 
we will describe how to find the best 
combination of schedule and cost 
that will be shown by the economic 
indicators. Monte Carlo simulation is 
used to simulate schedule duration as 
well as total project cost. By using this 
simulation, we want to see the level of 
confidence from the result.

4. Theories & Definitions

4.1 Risk Analysis
Risk is any factor that might cause 

harm and/or loss to the project. Risk is 
also any factor that might prevent the 
project from obtaining its objective(s). 
Risk is the combination of uncertainty 
and probability. The existence of risk 
is not a bad thing: in fact, there is 
probably no project that is “risk free”. 
Risks must be controlled through 
the processes of project planning, 
project tracking and oversight. In this 
paper, we try to analyze risks related 
to project schedule and cost during 
the planning phase. It is important to 
do this to ensure that risks associated 

with the project schedule & cost are 
well understood, so that they can be 
managed, planned for, and mitigated 
during the execution of the project.

Peterson et al. (2005) stated that 
a thorough risk management process 
combines two defined forms – 
qualitative analysis and quantitative 
analysis. Qualitative risk analysis 
defines and frames the scope of 
further analysis by providing context 
of a scenario or story. Furthermore, 
qualitative risk analysis includes 
methods for prioritizing the risks for 
action. The quantitative risk analysis 
shows the effects of the prioritized 
risks and values assigned to them.

The quantitative risk and 
uncertainty analysis can be further 
sub-divided as below:

Deterministic method: uses exact 1. 
potential outcome of an event.
Example of tools: Decision tree, 
sensitivity, scenario analysis
Stochastic method: could have many 2. 
outcomes for each parameter.
Example of tools: Monte Carlo 
simulation.

In the real world, very few events 
have discrete outcomes. Particularly, 
when executing a project a change 
of project paramaters may occur. 
Meanwhile, the determistic method 
basically says that once a project is 
stipulated it is assumed that there 
will be no further decisions affecting 
the project value during execution. 
The stochastic method is the way to 
profile the possible value of project 
outcomes.

4.2 Monte Carlo Simulation
The name “Monte Carlo” is taken 

from a well-known gambling city in 
Monaco. Mun (2010) explained that 
the Monte Carlo simulation generates 
calculated random numbers to make 
an estimation of possible outcome. 
The simulation will calculate many 

scenarios from a model by using several 
numbers of defined probabilistic 
distributions for uncertainty variables, 
and then use such numbers to make a 
model.

The Monte Carlo simulation is 
a type of parametric simulation in 
which specific parameters are needed 
prior to simulation. The other type 
of simulation is non-parametric 
simulation that relies on historical 
data for its parameters. A parametric 
simulation is more appropriate when 
the historical data do not exist, similar 
to a project that has unique parameters 
such as project deliverables, cost and 
time.

Newendorp and John (2000) 
determined that the process of 
simulation analysis should adhere to 
the following six general steps:

Define all the variables1. 
Define the variable relationship in 2. 
the deterministic model
Sort the input variables into two 3. 
groups
Define distributions for the random 4. 
variables
Perform the repetitive simulation 5. 
trials so as to describe the distribution 
of value
Calculate expected value of the 6. 
outcome value distribution

As a probabilistic method which is 
applied for project economic model, 
the Monte Carlo simulation is used to 
take a closer look at the risk diversity 
in a project. The advantages of using 
this simulation are:

It allows the combination of technical  
and commercial uncertainties in the 
same model
It quickly provides statistical output  
to measure the overall profitability, 
risk and uncertainty project
It can be applied to any situation  
involving random variables
There is no limit to the number of  
variable considered

Distributions used for variables can  
be standard, based on historical data, 
user-defined, etc
Each input of the model can be  
tailored to the expertise of the team

To some extent, some analysts use 
Monte Carlo simulation to estimate the 
cash flow distribution over all possible 
future outcomes and take the mean 
value as the result of asset value.

4.3 List of Definitions
Criticality Index : Index expresses 
how often a particular task was on the 
Critical Path during a simulation
Critical Path : The longest necessary 
path through a network of activities in 
respect to their interdependencies
Complete Phase 1 : The completion 
of all gas processing facilities in the 
project and ready for gas in
Cost & Schedule Ratio : Index derived 
from subtracting the overall project 
cost with the duration (in months)
Early Production : The completion of 
a sweet gas processing facility in the 
project and ready for gas in
FID : Final Investment Decision.
IRR : Internal Rate of Return, which 
is the ratio of money gained or lost 
(whether realized or unrealized) on 
an investment relative to the amount 
of money invested used in capital 
budgeting to measure and compare the 
profitability of investments.
NPV : Net Present Value. NPV sums 
up the value of cash inflow and cash 
outflow by taking inflation and returns 
into account.
PI : Profitability Index, which shows 
the ratio of payoff to investment of a 
project
PT : Payout Time, which shows the 
period of time in which an investment 
or a project is expected to recoup its 
initial capital investment
Revenue Gain : Company income 
from gas sales
Revenue Loss : Income opportunity 
from gas sales that the Company 
cannot monetize due to project delay

5. Research Methodology
The methodology used to build this 
paper is shown in the flowchart 
below:

6. Result & Analysis
6.1 Input Data

The following data were used 
as input before we conducted risk 
analysis:

Project Schedule WBS1. 
Create Work Breakdown Structure 
(WBS) is the process of sub-dividing 
project deliverables and project  
work into smaller, more manageable 
components. The level 3 WBS for 
this project consists of around 300 
lines. The Level-1 WBS is divided 
into engineering, procurement, 
construction, & commissioning 
activities, and each is divided into 
engineering disciplines/areas, i.e. 
process design, process safety, 
civil & structure, civil, mechanical, 
electrical, instrumentation, and 
piping.

Project Cost Breakdown2. 
The first level of project Cost 
Breakdown Structure (CBS) is 
divided into project areas, i.e. CPP 
area, flowline area, trunkline & 
pipeline area, and two metering 
station areas: one for each gas buyer. 
For each area, costs are broken 
down into material, engineering, 
installation & commissioning, civil 
construction and transportation 
costs. The overall cost breakdown is 
consist of 60 items

Three Points Estimate for WBS and 3. 
CBS
The accuracy of a single point time 
duration or cost estimate can be 
improved by considering estimation 
and risk. We will use Monte Carlo 
software to run risk analysis on each 
line of WBS and CBS that contains 
a range. The setup requires that a 

type of probability distribution be 
selected. Most software provides a 
selection of distributions. We used 
triangular distribution for each WBS 
since it more closely reflects the 
variation in typical project data. In 
the triangular distribution, a straight 
line relationship is assumed between 
the minimum value, up to the most 
likely value, and from the most 
likely value down to the maximum 
value.
Minimum is the value based on  
analysis of the best case scenario, 
which means the shortest time 
duration or the lowest budget (at 
which the probability is almost 
zero)
Most Likely is the value based on  
realistic expectations or realistic 
efforts for the given task or cost 
element (at which the probability is 
greatest)
Maximum is the value based on  
analysis of the worst case scenario, 
which means the longest time 
duration or the highest budget (at 
which the probability is zero)

The estimation range for schedule 
duration is taken from:

Expert judgment from a specialist or a. 
experienced project personnel
Database of each tender process step b. 
from Procurement Department
Data from past projects with c. 
similar activities, such as flowline 
installation, equipment erection etc.
Vendor quotation for material & d. 
equipment procurement duration
Benchmark with similar industry & e. 
3rd party engineering company

Meanwhile, the three-point estimate 
for each cost item is taken from:

Vendor quotation for material & a. 
equipment procurement duration
Data from past project and b. 
accustomed with inflation rate and 
capacity adjustment
Benchmark with similar industry & c. 
3rd party engineering company

We run Monte Carlo simulation 
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with 10,000 iterations and 5% limiter 
of two tails, each for schedule and 
cost.

6.2 Schedule Risk Analysis
Peterson et al (2005) stated that one 

of the misapplications in conducting 
risk analysis is assigning probability 
distributions to every one of hundreds 
of line items, just because the software 
enables the modeler to do so. This will 
create a highly inaccurate analysis 
that shows far more certainty in the 
outcome than is realistic. These will be 
avoided by only assigned probability 
distribution to critical tasks.

In order to know which ones are 
critical tasks, we seek criticality index 
first to see the probability of each task 
becoming critical path. The Criticality 
Index enables us to identify tasks 
that are likely to cause delays to the 
project. By monitoring tasks with a 
high Criticality Index a project is less 
likely to be late. If a task has a 100% 
Criticality Index it means that during 
the analysis no matter how the task 
durations varied, the critical path always 
included the task. The task is therefore 
likely to be critical in completing the 
project on time. Conversely tasks with 
a low or zero Criticality Index are 
much less likely to cause a delay in the 
project finish date. The figure can also 
be used to set action thresholds that 
make a distinction between sensitive 
and insensitive activities to better 
steer the project control process during 
project progress. In this paper, we use 
the result to determine which task will 
become input in the simulation. The 
result is shown in Figure 3:

We obtain 53 tasks that have equal 
to or more than 47% criticality index. 
We eliminate the three-point estimate 
given for other tasks besides these 53 
tasks and re-run the simulation. The 
objective is that there will not be much 
bias in the result. The final result of 
risk simulation is shown in Figure 4 for 

Early Production milestone and Figure 
5 for Complete Phase 1 milestone.

The 75% confidence level is used 
as a threshold, so that the baseline for 
Early Production & Complete Phase 1
schedule is 24 months and 28 months, 
respectively.

6.3 Cost Risk Analysis
Using the schedule from the risk 

analysis result, we can calculate the 
project cost. In contrast to our schedule 
risk analysis method, we make a three-
point estimation of all the cost items 
and used it as input in the Monte Carlo 
simulation. Figure 6 shows the result 
of the simulation.

The same 75% confidence level 
used during schedule risk analysis 
is applied, and we obtain USD 200 
million as the result.

6.4 Generate Scenario Alternatives
The next step is to generate all the 

possible scenario in terms of schedule 
to get the optimum combination of 
cost and schedule, the assumption is 
listed as follow:

Baseline Schedule & Cost1. 
Based on the Monte Carlo 
simulation result, which are 24 for 
Early Production & 28 months for 
Complete Phase 1, and the baseline 
cost for that scenario is USD 200 
million.

Schedule Constraint2. 
The target schedule for Early 
Production is 22 months, according 
to the sales agreement with the buyer, 
but it does not take into account 
since there are no penalties applied 
if we cannot achieve this target.
Nevertheless, the opportunity lost is 
considered in the calculation. However, 
the wells used for early production 
are only capable of supplying gas 
for 6 months, so the maximum space 
between each phase of development 

is 6 months. However, if the space 
between each phase is less than 4 
months, then it is considered better 
to have just 1 phase of development, 
without Early Production. The revenue 
gained from 3 months or less gas sales 
is considered not attractive compared 
to the effort of conducting SIMOP 
(Simultaneous Operation) during the 
phase between Early Production and 
Complete Phase 1. Therefore, in the 
generated scenarios, the minimum 
space between each phase is 4 
months.

Cost Constraint3. 
The project cost is constrained by 
IRR target of project economics. 
This project is considered to have an 
attractive economic indicator if the 
IRR is 15%.

Revenue Gain / Loss4. 
The revenue gain or loss is calculated 
from the target duration schedule. 
The revenue gain or loss for gas sales 
to the buyer is counted at a certain 
gas price and gas rate is based on the 
production profile forecast.
In month 22, the revenue gain or 
loss is considered 0 (zero). If Early 
Production is achieved faster, then 
the company will gain revenue. If 
Early Production is achieved after 
longer than 22 months, the company 
will lose revenue or opportunity.

Based on the above constraints and 
the risk analysis result, 18 scenarios 
were generated including the project 
cost for each scenario. The baseline 
scenario (scenario 10) is 24 months 
for Early Production and 28 months 
for Complete Phase 1. There are two 
main scenarios that are the faster-
duration scenario and the longer-
duration one. The costs of engineering, 
project management, construction 
and commissioning will be adjusted 
according to the scenarios since 
they are sensitive with the change of 
schedule. Meanwhile, the procurement 
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cost considered as fixed cost so it will 
remain the same for each scenarios.

For each scenario faster than 
the baseline, the adjustment of 
additional cost will be on engineering, 
construction, and project management, 
while the commissioning cost is 
assumed to be the same. In this 
scenario, the cost is increased since 
contractor has to fasten their target 
schedule and they might will have 
added resources or hired more 
experienced team to achieve that target. 
For scenario longer than the baseline, 
adjustment of additional cost will 
be on construction, commissioning, 
and project management while the 
engineering cost is considered the 
same, since the engineering duration 
and effort are assumed the same.
 

One of the contract clauses stated 
that if the Contractor does not achieve 
the target for Early Production and 
Complete Phase 1 as set forth in the 
contract, the Contractor shall pay a 
penalty to the Company of 0.05% /day/ 
per Contract Value and a maximum of 
5%. This penalty is considered in the 
calculation with the schedule target set 
at 22 months for Early Production and 
28 months for Complete Phase 1, in 
accordance with the real project target. 
The final calculation of those scenarios 
is shown in Figure 7.

6.5 Conduct Economics Simulation
A model to check the economic 

feasibility of the project was generated 
using the Production Sharing 
Contractor (PSC) terms used in the 
Indonesia oil & gas industry. All the 
scenarios were then put into the model 
to see the economic indicator difference 
of those scenarios. Assumptions used 
in the simulation were as follows:

Gas & condensate sales amount 1. 
per year in accordance with 
production profile from Subsurface 
Engineering
Gas price is according to Gas Sales 2. 

Agreement with buyers
Discount rate is 12.6%3. 
Depreciation rate is 25%, using 4. 
Declining Balance method.

The differences between each 
scenario that become input in the 
economic model simulation are the 
facilities cost yearly spending plan 
distribution based on calculation from 
the previous steps. The revenue gain 
or loss is also put in the first year of 
production phase to incorporate the 
schedule and cost impacts on project 
economics. The summary result from 
the economic model simulation is 
shown in Table 1.

As mentioned above, the project 
is constrained by an IRR minimum 
15%. From Table 1, scenarios 9 to 
18 do not meet the threshold, so we 
eliminate those scenarios. Scenario 1 
has the biggest NPV, the biggest IRR, 
and the fastest payout time (as shown 
in Figure 8).

Nevertheless, referring to the 
Monte Carlo schedule simulation 
result, the probability of achieving 
Early Production in 21 months is 0 
(zero), since the value is below the 
minimum value. Thus, other scenarios 
are considered as options. Scenario 
7 has the highest PI and requires the 
lowest cost. The IRR & NPV are just 
slightly lower than Scenario 1, and 
considered large compared to other 
scenarios.

Therefore, Scenario 7 is considered 
to be the optimum solution and will 
be used as a baseline for this project. 
However the confidence level of 
Scenario 7 is around 40%, which is 
quite low. In terms of considering this 
condition, the schedule must be tightly 
contolled and monitored.

7. Conclusion
A project has to be performed and 

delivered within certain constraints, 

such as cost, schedule, scope (as the 
origin of the project triangle), quality, 
resource, and risk. Each has to be 
managed in balance so that a project 
can fulfill its objectives. For this sour 
gas development project, scope and 
quality are not negotiable, so we have 
to try to balance the other dimensions. 
In this paper we try to see the thread off 
between cost and schedule dimensions 
in order to get the best combination for 
the project baseline.

This paper uses the Monte Carlo 
simulation to provide confidence level 
of the schedule duration and its cost. 
A 75% confidence level is used as the 
threshold to determine the baseline 
scenario. From that baseline, 17 other 
possible schedule scenarios were 
generated and their costs were counted 
by taking into consideration the added 
resources needed and penalties. All 
those scenarios are then put into an 
economic calculations model based on 
PSC terms in Indonesia. The revenue 
gain/loss is put into account. Then, 
we compare the economic indicators 
of each scenario to find the optimum 
solution to balance the project cost and 
schedule. The solution that shows the 
best economic indicator is the scenario 
where Early Production is achieved in 
21 months and Complete Phase 1 in 
25 months, but the confidence level of 
that schedule is near 0%, so we had to 
evaluate another scenario, and came 
up with the scenario of 23 months for 
Early Production and 27 months for 
Complete Phase 1. We recommend 
that the Company use this result as 
the project baseline stated in the FID 
and then also apply it for Contract 
duration.

However, the low confidence level 
of the scenario (around 40%) is a 
concern. Procedures for close schedule  
monitoring & control have to be in 
place. Since the contract to build the 
facilities is lumpsum EPCI, one of 
the solutions that we apply is that we 

put a clause in the contract regarding 
schedule slippage and recovery plan. 
Each time the Company feels that 
progress will fall behind schedule, 
we will issue a Notice of Schedule 
Delay. Upon receival of such notice, 
the contractor should immediately 
deliver a schedule recovery plan that 
should set out in detail how they intend 
to increase the rate of performance to 
recover the contract schedule as soon 
as possible.
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cost considered as fixed cost so it will 
remain the same for each scenarios.

For each scenario faster than 
the baseline, the adjustment of 
additional cost will be on engineering, 
construction, and project management, 
while the commissioning cost is 
assumed to be the same. In this 
scenario, the cost is increased since 
contractor has to fasten their target 
schedule and they might will have 
added resources or hired more 
experienced team to achieve that target. 
For scenario longer than the baseline, 
adjustment of additional cost will 
be on construction, commissioning, 
and project management while the 
engineering cost is considered the 
same, since the engineering duration 
and effort are assumed the same.
 

One of the contract clauses stated 
that if the Contractor does not achieve 
the target for Early Production and 
Complete Phase 1 as set forth in the 
contract, the Contractor shall pay a 
penalty to the Company of 0.05% /day/ 
per Contract Value and a maximum of 
5%. This penalty is considered in the 
calculation with the schedule target set 
at 22 months for Early Production and 
28 months for Complete Phase 1, in 
accordance with the real project target. 
The final calculation of those scenarios 
is shown in Figure 7.

6.5 Conduct Economics Simulation
A model to check the economic 

feasibility of the project was generated 
using the Production Sharing 
Contractor (PSC) terms used in the 
Indonesia oil & gas industry. All the 
scenarios were then put into the model 
to see the economic indicator difference 
of those scenarios. Assumptions used 
in the simulation were as follows:

Gas & condensate sales amount 1. 
per year in accordance with 
production profile from Subsurface 
Engineering
Gas price is according to Gas Sales 2. 

Agreement with buyers
Discount rate is 12.6%3. 
Depreciation rate is 25%, using 4. 
Declining Balance method.

The differences between each 
scenario that become input in the 
economic model simulation are the 
facilities cost yearly spending plan 
distribution based on calculation from 
the previous steps. The revenue gain 
or loss is also put in the first year of 
production phase to incorporate the 
schedule and cost impacts on project 
economics. The summary result from 
the economic model simulation is 
shown in Table 1.

As mentioned above, the project 
is constrained by an IRR minimum 
15%. From Table 1, scenarios 9 to 
18 do not meet the threshold, so we 
eliminate those scenarios. Scenario 1 
has the biggest NPV, the biggest IRR, 
and the fastest payout time (as shown 
in Figure 8).

Nevertheless, referring to the 
Monte Carlo schedule simulation 
result, the probability of achieving 
Early Production in 21 months is 0 
(zero), since the value is below the 
minimum value. Thus, other scenarios 
are considered as options. Scenario 
7 has the highest PI and requires the 
lowest cost. The IRR & NPV are just 
slightly lower than Scenario 1, and 
considered large compared to other 
scenarios.

Therefore, Scenario 7 is considered 
to be the optimum solution and will 
be used as a baseline for this project. 
However the confidence level of 
Scenario 7 is around 40%, which is 
quite low. In terms of considering this 
condition, the schedule must be tightly 
contolled and monitored.

7. Conclusion
A project has to be performed and 

delivered within certain constraints, 

such as cost, schedule, scope (as the 
origin of the project triangle), quality, 
resource, and risk. Each has to be 
managed in balance so that a project 
can fulfill its objectives. For this sour 
gas development project, scope and 
quality are not negotiable, so we have 
to try to balance the other dimensions. 
In this paper we try to see the thread off 
between cost and schedule dimensions 
in order to get the best combination for 
the project baseline.

This paper uses the Monte Carlo 
simulation to provide confidence level 
of the schedule duration and its cost. 
A 75% confidence level is used as the 
threshold to determine the baseline 
scenario. From that baseline, 17 other 
possible schedule scenarios were 
generated and their costs were counted 
by taking into consideration the added 
resources needed and penalties. All 
those scenarios are then put into an 
economic calculations model based on 
PSC terms in Indonesia. The revenue 
gain/loss is put into account. Then, 
we compare the economic indicators 
of each scenario to find the optimum 
solution to balance the project cost and 
schedule. The solution that shows the 
best economic indicator is the scenario 
where Early Production is achieved in 
21 months and Complete Phase 1 in 
25 months, but the confidence level of 
that schedule is near 0%, so we had to 
evaluate another scenario, and came 
up with the scenario of 23 months for 
Early Production and 27 months for 
Complete Phase 1. We recommend 
that the Company use this result as 
the project baseline stated in the FID 
and then also apply it for Contract 
duration.

However, the low confidence level 
of the scenario (around 40%) is a 
concern. Procedures for close schedule  
monitoring & control have to be in 
place. Since the contract to build the 
facilities is lumpsum EPCI, one of 
the solutions that we apply is that we 

put a clause in the contract regarding 
schedule slippage and recovery plan. 
Each time the Company feels that 
progress will fall behind schedule, 
we will issue a Notice of Schedule 
Delay. Upon receival of such notice, 
the contractor should immediately 
deliver a schedule recovery plan that 
should set out in detail how they intend 
to increase the rate of performance to 
recover the contract schedule as soon 
as possible.
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Figure 4 : Simulation Result for Early Production Milestone

Figure 3 : Criticality Index Distribution Chart

Summary Statistics

Statistic Value ٪tile Value

Minimum 21,23 5%  21,82

Maximum 26,45 10%  22,16

Mean 23,43 15% 22,23

Std Dev 1,09 20% 22,33

Variance 1,18 25%  22,60

Skewness 0,39 30% 22,85

Kurtosis 2,97 35% 22,94

Median 23,41 40% 23,11

Mode  22,18  45% 23,25

Left X 21,49  50%  23,41

Left P 2,5% 55%  23,50

Right X 25,59  60%  23,61

Right P 97,5% 65% 23,73

Diff X 4,10 70%  23,86

Diff P 95%  75%  24,02

#Errors 0 80%  24,40

Filter Min 85% 24,57

Filter Max 90%  24,74

#Filtered 0  95% 25,40

Summary Statistics

Statistic Value ٪tile Value

Maximum 23,63 5% 24,76

Maximum 32,54 10% 25,32

Mean 27,36 15% 25,78

Std Dev 1,49 20% 26,10

Variance 2,23 25% 26,30

Skewness 0,18 30% 26,54

Kurtosis 3,76 35% 26,90

Median 27,45 40% 27,08

Mode 27,78 45% 27,23

Left X 24,63 50% 27,45

Left P 2,5% 55% 27,78

Right X 30,33 60% 27,80

Right P 97,5% 65% 27,88

Diff X 5,70 70% 27,93

Diff P 95% 75% 28,02

#Errors 0 80% 28,35

Filter Min 85% 28,78

Filter Max 90% 29,16

#Filtered 0 95% 30,01

Figure 5 : Simulation Result for Complete Phase-1 Milestone

Figure 6: Simulation Result of Total Project Cost
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Figure 7 : Possible Schedule Scenarios and Cost

Table 1: Economics Model Simulation Result

Figure 8: Economic Indicators Comparison Graph

Scenario Early Production
Schedule(months)

Complete Phase 1
Schedule (months)

Economic Indicators Project
CAPEX

NPV (K$) IRR PT (yrs) P/I
1 21 25 $39.690 15,44% 7,05 0,13 $264.090
2 21 26 $39.162 15,40% 7,07 0,13 $265.326
3 21 27 $37.579 15,27% 7,10 0,12 $269.037
4 22 26 $39.337 15,42% 7,08 0,13 $255.539
5 22 27 $38.810 15,37% 7,09 0,13 $256.776
6 22 28 $37.227 15,24% 7,13 0,13 $260.486
7 23 27 $38.985 15,39% 7,10 0,14 $246.988
8 23 28 $34.576 15,03% 7,19 0,12 $257.075
9 23 29 $33.549 14,95% 7,23 0,11 $260.785

10 24 28 $28.332 14,55% 7,31 0,10 $258.988
11 24 29 $27.693 14,50% 7,33 0,09 $260.225
12 24 30 $25.776 14,36% 7,36 0,09 $263.935
13 25 29 $18.555 13,84% 7,50 0,06 $267.742
14 25 30 $17.916 13,79% 7,51 0,06 $268.979
15 25 31 $15.999 13,66% 7,55 0,05 $272.689
16 26 30 $8.010 13,11% 7,71 0,03 $279.249
17 26 31 $7.449 13,08% 7,71 0,02 $280.486
18 26 32 $5.767 12,97% 7,76 0,02 $284.196
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Abstract:
Details describe 

how khalda drill-
ing engineers able 
to improve the drill-

ing efficiencies, reduce drilling cost, 
and improve established bench mark 
performance target by apply impreg-
nated bits technology in a historically 
roller cone application.

However in 6” production section, 
which consist of a hard and abrasive 
sand stone, silt stone and shale, these 
formations drilled with Roller Cone 
bits in some fields like QASR, PHI-
OPS, Etc… with lower Rate of pen-
etration.

Introduction:
Carrying out all drilling operations 

with no accidents, no harm to people 
and no damage to the environment is 
the main goal of every drilling engi-
neer.

A lot of problems encountered in 
the process of drilling result in in-
creasing the drilling days and trans-
late to extra drilling costs. One prob-
lem usually shows during drilling, for 
example, shale instability that affects 
hole trajectory, drilling rate, tripping 
hours and cement quality.

Khalda drilling team faced a lot 
of problems while drilling well PHI-
OPS 2X since khalda drill long open 
hole interval which reached to 11,000 
ft, those problems solved with using 
proper techniques.

Well PHIOPS 2X is an exploratory 
well and the planned objective 
was:

1. Drill 17 ½” to depth 2,430 ft and 
set 13 3/8” surface casing.

2. Drill 12 ¼” hole through problem-
atic formations till reach to depth 
12,700 ft, record E/L Open hole 
log and set 9 5/8” intermediate 
casing.

3.  Drill 8 ½” production hole to 
depth 14,500 ft TVD, record E/L 
Open hole log then P & A the well.

Well History:
• Drilled 17 ½” surface hole to 2485 

ft and set 13 3/8” Casing.

• Drilled 12 ¼” hole to depth 11,905 
ft “core point”.

• Cut two Cores to depth 12,023 
ft and Tools stuck while starting 
POOH in second core Run.

• Side Tracked the Well at depth 
11,035 ft and Drilled to depth 
12,550 ft and due to hole instabil-
ity it was decided to cover long 
open hole section (10,065 ft / 
3070 mt) with casing.

• Had problem in Hole Stability 
while E/Logging and while Run-
ning 9 5/8” intermediate Casing 
which held down about 857 ft off 
bottom.

• Performed cement job for 9 5/8” 
intermediate Casing.

• Cleaned the open hole remaining 
section of 12 ¼” hole and Drilled 
8 ½” hole from 12,550 ft to 12,595 
ft to set 7” Liner.

• Set 7” Liner shoe at depth 12,595 
ft.

A question that needs to be an-
swered is how to drill the remaining 
section through Massaged, Zahra, 
Upper and Lower Safa and Paleozoic 
Formations from 12,595 ft to 14, 500 
ft without Non Productive Time and 
with minimum Cost /ft.

Offset Analysis and Field data sur-
vey were collected from offset wells, 
all wells complained about the slow 
penetration rate, extra tripping time, 

Total Depth is More Than Just 
a Number

By.

Drilling Team, Khalda Petroleum Co.
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Formation
ROP

 ft/hr
WOB Klb Total RPM

Flow 

Rate(GPM)
Lithology

Zahra 8.8 2 1570 240 Shale, Limestone and Siltstone

Upper safa 12 6-8 1640 250 Siltstone , Shale and Limestone

Lower safa 17 10 1650 250 Sandstone , Siltstone and Shale with koalin-
ite & TR PYR

Paleozoic 12.1 10 1650 250 Siltstone , Shale and Sandstone

bit mechanical problems, and higher 
than estimated costs per foot.

Bit selection is probably the most 
challenging aspect of drilling optimi-
zation, as bit selection requires more 
expertise and wider availability of 
background information to improve 
penetration rate. Wire line log data 
from sonic, density, neutron and gam-
ma ray logs used to estimate forma-
tion strength that is a significant role 
in bit selection. It was decided to drill 
with Impregnated bit with Turbine to 
drill the section in one run. 

Run objective: 
Drill 6” vertical hole from Zahra 

formation from depth 12795 ft to 
TD@ depth 14500 ft.

TECHNICAL FACTS FOR 
THE 6” SECTION: 

Hole Condition:
No problems encountered while 

tripping in or out.

• No problems encountered During 
Running E/L open Hole logs.

• AVG Hole Diameter is 6.28”.  

Time Saving in PHIOP-2X 
related to offset well PHI-
OPS-1X: Fig. (1)

• Four days in drilling time
• Five days in total time.

• One day saving in the NPT.

Potential

Hazard
Possible Cause How to avoid Risk

Mechanically Stuck sloughing formations

Key Seat

Reduce open hole Time with improve 

penetration rate.

Drill with Packed Assembly to minimize 

hole Deviation

Moderate - Low

Tight hole drilling under gauge hole , pore 

pressure

Drill with 6” Impregnated Bit and stabiliz-

ers

High - Moderate

Hole Instability Extra trips Reduce Number of trips in and out for Bit 

change with good bit selection.

Moderate - Low

Fishing Operations Roller cone bits problems Drill with Impregnated Bit roller cone bits 

problems.

Moderate - Low

Slow penetration rate Using small size Roller cone bits use fixed cutter or Impregnated Bit High - Moderate

Table(1) Challenges, Hazards & Risks - How To Avoid 

Table (2) Drilling through the below mentioned formation:

Run details:
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Time Saving for Impreg-
nated Bit V.s. T.C.I. 6” Bits, 
Fig. (2)

• Achieved six days in drilling time.

• Five days in NPT.

• Saved eleven days in total time.

Cost analysis: Fig. (3)
Drilling with 6” Impregnated Bit 

replaced about seven of 6” T.C.I Bits 
& saved In 1,625 ft Section through 
very hard and deep formations around  
235,966 US $

Cost Saving per foot: Fig (4)
Cost per foot is minimized by us-

ing the 6” Impregnated Bit & Saved 
around 145 $/ft.

SUMMARY 
• Drill as fast as possible and stay 

out of trouble.

• Keep an open mind and don’t be 
afraid to try something new.

• Honestly evaluate changes to the 
drilling program.

• Keep it as simple as possible.

This run is the Longest Interval drilled in KHALDA with 6” bit and lowest Cost per foot in one Run.

Depth In Depth Out Drilled (FTG) On Btm Hours ROP (ft/h)
‘12,795 ‘14,420 ‘1625 200.6 8.1

Table (3)Performance Of 6” Improvement Bit In Well Phiops 2X:

I O D L B G O R

2 1 WT A XXX IN NO TD

Table (4) Bit Dull Condition ,The Bit is Rerun able.
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 Drilling Time Saving In( ) Fig

X-Phiops

Fig (2)T.C.I. V.S. Impregnated Bit

Fig (4)Cost Saving per foot

Fig(3)Cost analysis
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Report Expected Price of Crude Oil to Stabilize 
In 2013 Between $90 and $125 Per Barrel with 
an Average Price about $111

A    recent economic 
report predicted 
stabilize the price 
of crude oil in 2013 
between $90 and 

$125 per barrel with an average price of 
about $111,where it states that despite 
the passage of time periods tainted 
by suspicion was traded Brent crude 
confined within relatively touched 
recognize trading during the past two 
years, and especially in comparison 
with previous years that have emerged 
during periods of tremendous highs 
and lows in prices .

 
An economic report for SAXO 

Bank said that If we think how the 
situation will be in 2013 We believe 
that the current trading price range will 
remain as it is because the Brent crude 
oil and the reality of many factors have 
the same degree of importance that 
will make the price remained confined 
in a range between $90 and $125 per 
barrel.

 
During the past two years, the price 

of Brent crude oil benchmark global 
approach to know the prices of the 
majority of actual physical transactions 
for oil, and is also - increasingly – the 
most preferable in world crude oil 
investment bonds.

The report added We have recently 

seen on two relative global indicators - 
S & P and Goldman Sachs Commodities 
- Announce a further increase in the 
weight of a point percentage of Brent 
oil in their bonds trade for 2013 at the 
expense of West Texas Intermediate 
crude, which is still enjoyed by weight 
heavier However, it fell sharply from 
its level in the past years.

 
Resulting fluctuations in the 

price of Brent crude for the period 
20102011- in the first place for large 
and small concerns related to the 
interruption of supplies, especially the 
civil war in Libya early 2011 and the 
announcement of the imposition of 
sanctions on Iran over suspicions about 
its nuclear intentions in early 2012. 
Led minor interruptions in production 
in Sudan, Nigeria, Syria and the North 
Sea also to support oil prices.

 
In return for these fears of related 

interruption of supplies, the global 
economy has continued to boom 
according to the pattern of relatively 
slow, resulting in a slight increase in 
global oil demand. Helped concerns 
recession – which is achieved now 
in Europe - in some other regions of 
the world sometimes to balance the 
concerns of supply mentioned above 
and compensated, resulting in minor 
fixes regarding relegation year in stock 
market prices during the session of 

trading with little major reforms in this 
field.

 
As a result, The average price of 

Brent crude remained almost unchanged 
over the past two years at $110.75 per 
barrel in 2011 and at $111.70 per barrel 
in 2012 at least until this time.

Chart shows the distribution of size 
rolling in decades earlier this month in 
2011, and without surprise, this result 
is very close to the rate notes prices. 
Located approximately 9% of the total 
volume during the past two years, 
between $110 and $111 per barrel, 
while located 54% of the volume traded 
$9 means between $106 and $115 per 
barrel.

 
The general decline curve in stock 

market prices during the trading 
session lower - see also below - the 
longest in some way by the general 
rise. This explains - among other things 
- the existence of speculative investors 
such as hedge funds and speculative 
traders.

 
Speculative traders interact with 

the movement of the market, either 
through an increase or reduction of 
exposure, during the two big rises in oil 
prices - as we can see in the chart – was 
followed by small wave of selling at 
low prices and other big wave because 
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they were forced to reduce procurement 
cases causing loss. During this time of 
long-term process, we find more often 
than not that the movement extends far 
beyond which guaranteed the basics 
priority.

Now that we have identified the 
two prime causes of high oil prices - the 
geopolitical concerns and investment 
flows resulting from speculation - let,s 
take a look at some of the other reasons 
that make us believe that oil prices 
will remain within the range in the 
foreseeable future. 

Higher prices led to an increase in 
the production of Saudi Arabia.

During early 2012, when the 
price of Brent crude rose heard often 
verbal intervention from Al-Naimy - 
oil minister of Saudi Arabia - aims to 
achieve a reduction in prices. Since 
the Kingdom is one of the largest oil 
producers in the world and the only 
one that has spare capacity to increase 
production, the world is paying 
attention and recorded his observations 

when he speaks. After the ban on 
Iranian oil Saudi Arabia increased its 
production to reach nearly 10 million 
barrels per day in order to fulfill his 
promise to restore oil prices to $100 per 
barrel, a level acceptable for both the 
producer and the consumer. And with 
the continuation of the global economy 
in the case of a fragile recovery, oil 
prices play a deterrent role of growth 
and thus also demand deterrent.
Release of Strategic Oil Reserves

 
The raise prices due to geopolitical 

tensions also carries the risk of entry 
of the Organization for Economic 
Cooperation and Development to calm 
markets by releasing oil products from 
its strategic reserves. 

The members of the International 
Energy Agency are committed to 
holding down emergency oil reserves 
would cover 90 days of imports, while 
the United States, the largest consumer, 
currently has approximately 700 

million barrels reserves, according to 
the U.S. Department of Energy.

Despite the release of the strategic 
reserve, which was implemented in 
June 2011 - due to loss of Libyan 
production - has had a limited impact 
on the long term, the threat of release 
is enough to deter investors who rely 
speculative trades and prevent them 
from interfering significantly, and thus 
prevent prices from rising .

Rapid increase in U.S. Oil 
Production

Away from OPEC, we find that the 
most significant growth in production 
in 2013 came from oil shale in the 
United States. This growth has resulted 
already in a significant reduction in net 
imports of crude oil over the past five 
years. 

The U.S. Energy Information 
Administration in its annual forecast 
related to the field of energy for 2013 
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stated that «a sustained improvement 
in the field of advanced technologies 
for the production of crude oil 
continues to supplement domestic 
supplies expected» and see through 
the expectations that up production to 
7.5 million barrels per day by the year 
2019 .

This paradigm shift in global 
oil markets over the next decade 
could eventually - according to the 
International Energy Agency - to 
make U.S. production of oil exceeds 
production of Saudi Arabia. This 
increase would help to increase the 
insulation and the gap between demand 
and available supply, which reduces 
the risk of higher prices during periods 
of shortage or supply disruption.

 
Shale Oil Production needs to 
Increase Prices

 
Just as we have seen in the past 

when increasing prices is the best cure 
for high prices, the same thing is also 
when the opposite happens. Cause of 
low natural gas prices in the United 
States during the first months of 2012, 
a major shift in power generators from 
coal to natural gas, which ultimately 
helped to lower the price again to more 
comfortable levels from a production 
perspective. 

Low price at one stage to a very low 
level to the extent that the cost of this 
new product technology has exceeded 
the yield, even if it lasted for a longer 
period to cut production again.

 
Same thing happening to oil shale 

production, which is still the cost of 
production in this early stage expensive. 
The rise in oil prices is higher than the 
level of $100 a barrel - as we have seen 
during the past few years - is the only 
thing that made such new innovations 
economically viable; and so that 
technological advances in production 
methods to reduce cost, it is expected to 

keep cost parity with revenue at more 
than $70 for West Texas Intermediate 
crude (equivalent to $90 Brent crude) 
necessary to remain profitable.

 
Oil Producers need High Oil Prices 
to Balance the Budget

After the Arab Spring uprising 
in 2011 and continuing tension in 
the Middle East, raised many of the 
Governments of Member States of the 
Organization of Petroleum Exporting 
from the roof of government budgets 
rise sharply to solve their social and 
economic potential problems.

Because oil revenues - which is the 
main source of income for many of 
these countries - the price equivalent 
to the costs with revenue needed to 
balance their budgets had increased 
significantly over this period is 
expected to rise further in 2013. 

It is estimated that Saudi Arabia 
take equivalent price point costs with 
revenues equal to about $80 per barrel 
while the equivalent point costs with 
revenues in other countries such as 
Nigeria and Russia - from outside 
OPEC members - closer to $100 per 
barrel. On this basis, any decline in the 
price is much lower than $90 per barrel 
would not be acceptable and can be 
confronted by reducing production .

 
The report concludes: While 

continuing global oil prices in the 
exposure to sharp movements and 
sudden - often to the upside - and due to 
supply disruptions, the recent changes - 
especially in the methods of production 
of new - should leave the market in 
better condition and less volatile than 
it was in previous years.

While not dispel concerns about the 
increase in oil prices after, they at least 
have postponed a number of years. This 
will make the world earns some time 
that might benefit him to continue to 
improve production methods through 
new technology .

This will lead to increase demand 
for natural gas - note that the world 
has plenty of natural gas At the same 
time, the auto industry will continue 
to improve the effectiveness of the 
engine, which is has already begun to 
make an impact on the consumption of 
gasoline in the United States.

It, s really a quantum leap we feel 
it will be the biggest and most positive 
contribution to the growth markets 
over the next ten years. The fact that a 
secondary products has been decreased, 
carbon footprint will not make this 
issue less attractive to see that the price 
of Brent crude staying within a price 
range between $90 and $125 in 2013 
with an average price of about $111 .

chart (1)

chart (2)

chart (3)
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Iraqi Petroleum Minister:
Political wars and skirmishes between some 
Arab Countries made Joint Arab Cooperation 
in Petroleum Sector is Substandard

Arab cooperation in 
Petroleum Sector 
is substandard» by 
these words Engineer 
Abd El-Karim Al-

Luaibi Iraqi Petroleum Minister 
started his talk with Petroleum Today 
Magazine, pointing that to access the 
integration of Arab Petroleum among 
Arab Countries at a high level is not 
far-fetched because Arab Countries 
have common interests and one 
destiny.

Al-Luaibi pointed that there 
continued talks continued with 
Egyptian Petroleum Sector 
Leadership to activate the 
memorandum of understanding 
signed by the two sides in three 
years in order to strengthen bilateral 
relations in Petroleum and Gas Sector, 
adding that the meetings of Ministers 
of OAPEC represents an important 
opportunity for Arab Petroleum 
producers during the discussion of 
many complementarities and Arab 
solidarity in the Petroleum Sector.

Al-Luaibi stressed that Iraqi 
Petroleum Sector is witnessing a boom 
in the production and manufacturing 

sector after the rehabilitation and 
development of infrastructure.

 
What is your vision and evaluation  
for the Arab cooperation in the 
fields of Petroleum and Gas and 
Are you satisfied with the size of the 
cooperation that already exists?
First, we must stress that there are many  -
aspects of Petroleum cooperation 
between the Member Countries 
of the Organization in exchange 
information and experiences between 
Member Countries and participation 
of many Arab Petroleum Companies  
emanating from OAPEC, including 
the Arab Company for Petroleum 
Investments «APICORP» and the 
Arab company for Petroleum Services 
and Arab Shipbuilding and Repair 
but I think that this cooperation is 
without ambition and cooperation 
can be activated more than that 
through the expansion in formation 

of Arab Companies which is even 
beneficial to all and there will be an 
integration and cooperation between 
Arab Petroleum Countries at a higher 
level than what we are seeing now.

 
In your Opinion, Why this  
Cooperation is without ambition?
In my opinion this low level of  -
cooperation to the outbreak of wars 
and armed conflicts and political 
skirmishes relations between some 
Arab Countries during the last stage, 
as happened in the Gulf War as well as 
the political events that recently took 
place and caused dramatic changes 
in the ruling regimes in several 
Arab Countries and the subsequent 
instability Political and security and 
must understand all these events and 
are heading to the formation of blocs 
Arab Economic Sector in general 
and Petroleum Sector in particular, 
because the formation of economic 
and political blocs has become a 
global trend at the moment, because 
of the benefit is due to everyone.

 
In your Opinion how this is  
Cooperation can be activated  and 
integration through the next phase 
and what are the mechanisms for 

We demand 
establishment of more 
joint Arab Petroleum 
Companies between 
Arab Countries
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this activation?
We always have many demands  -
and proposals to achieve this Full 
Petroleum Cooperation among 
the Arab Countries, especially the 
establishment of the greatest possible 
number of Joint Petroleum Arab 
Companies between members of the 
organization as well as the expansion 
of the exchange and transfer of 
expertise and various technological 
at all stages of Petroleum, Gas and 
Petrochemicals Industry, for the 
mutual benefit between all parties 
and a taller seminars and scientific 
conferences to put recent technologies 
in Petroleum Industry and the stages 
of production of exploration, drilling 
and production, manufacturing 
and see that the activation of this 
integration is not far-fetched because 
Arab Countries have common 
interests and one destiny.

And what about Petroleum  
Cooperation between Iraq and 
Egypt?
Cooperation with Egypt in the  -
Petroleum Sector is going well and 
our memorandum of understanding 
for the exchange of experiences 
and information and technologies 
in Petroleum Industry and this note 
was signed 3 years ago between 
the two countries to develop and 
strengthen relations in the fields 
of energy and also there are many 
Egyptian Companies that work 
in the project of  rehabilitation of 
Petroleum Sector Petroleum in Iraq 
such as  ENPPI,  PETROJET and 
SUN Egypt and these companies 
are operating in a large-scale 
as we are talking now with the 
Egyptian Petroleum Sector in Iraqi 
Petroleum refinery in Egyptian 
refineries where I will convene 
a session of talks with Engineer 
Osama Kamal Egyptian Petroleum 
Minister to discuss the possibility 
of making use of the capabilities 
of excess factor Egyptian  refining 

so refines quantities of Iraqi crude 
Petroleum in order to provide 
the needs of the two countries of 
petroleum products and export 
the surplus to other countries. and 
there is a continues connection 
between both leaderships sector 
of Iraqi petroleum and Egyptian 
leaderships in Petroleum sector 
and there are mutual visits of the 
leaders of Petroleum Companies 
in the two countries to activate this 
memorandum.

 
Iraqi Petroleum Sector has  
suffered from wars and political 
crises witnessed by Iraq, to how far 
plans to rebuild and rehabilitate 
the sector proceeded?
Years ago and we are rebuilding and  -
rehabilitation of Iraqi Petroleum 
sector for Petroleum and gas and we 
have an integrated plan to double 
Iraqi Petroleum production and for 
the first time to develop Petroleum 
fields and strive to meet the needs 
of the Iraqi market of different 
petroleum products according to the 
increasing domestic consumption 
of them as we>ve created four 
Petroleum refineries and strengthen 
the infrastructure of the Iraqi 
Petroleum sector to increase 
production during the next phase 
so that up to 3.7 million barrels per 
day in 2014 instead of 3.2 million 
barrels per day which represents 
Iraq>s Petroleum production 
at the current time, and Major 
International Petroleum Companies 
are working now in Iraq.

How do you see the meetings of  
OAPEC ministers?

These meetings represent an 

important opportunity for Arab 
Petroleum producers during which the 
discussion of many complementarities 
and Arab solidarity in the Petroleum 
Sector and project preparation of 
Joint Petroleum and the exchange of 
experiences and information among 
all countries and the establishment 
of scientific symposia and arrange 
technical studies and reports that are 
useful for Petroleum Sectors of these 
countries and that is praise for the 
organization.

 
In your Opinion the dialogue of  
the members of the organization 
with Petroleum-consuming 
countries is achieving goals?
Relationship is very important  -
between Petroleum producing 
countries and consuming countries, 
not to mention the dialogue between 
them is no doubt serve the interests 
of both parties because dialogue 
contributes to the stability of the 
Petroleum market and the volume 
of production and prices for the 
benefit of each party, through the 
aspiration to the point of view of 
each party to stabilize the market.

What is your vision for the future  
of Arab cooperation in the field 
of Petroleum?
In my opinion, there are great  -
prospects and opportunities and 
promising with regard to activate 
this cooperation, particularly in 
the Natural Gas Sector because 
the region is witnessing the start 
of Natural gas and rehabilitate its 
infrastructure due to the growth in 
the size of discoveries in the last 
stage and because Natural Gas is a 
clean source of fuel.

We constantly communicate with 
Petroleum leadership in Egypt 
to strengthen joint Petroleum 
cooperation
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Industry At A Glance
by
     Ali Ibrahim

Table (1) 
World Crude oil Supply.

Supply (million barrels per day).

U.S (50states) OECD(1) North sea(2) OPEC(3) OPEC (4) world

October 2011 10.42 21.16 3.34 35.27 33.12 87.48
November 10.66 22.12 3.41 36.11 34.2 88.80
December 10.76 22.38 3.29 36.30 34.8 89.36
Jan.2012 10.72 22.51 3.33 36.33 34.1 89.25
February 10.75 22.50 3.42 36.49 34.9 89.03
March 10.76 22.28 3.33 36.65 34.95 88.99
April 10.67 22.36 3.32 37.13 35.22 89.41
May 10.86 22.37 3.25 36.94 34.6 89.27
June 10.83 22.18 3.12 36.50 34.75 88.58
July 10.76 22.27 3.19 36.61 34.96 88.98

August 10.89 22.37 2.87 36.82 35.1 89.05
September 11.17 22.09 2.85 36.56 34.9 89.04

October 11.40 22.33 2.82 36.10 34.4 89.3
November 11.65 22.89 2.84 36.09 34.4 89.28
December 11.63 22.99 2.82 35.87 34.17 88.88

Source EIA

NA = no data available

-
mark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Luxembourg, Mexico, the Netherlands, New Zealand, 
Norway, Poland, Portugal, Slovakia, South Korea, Spain, Sweden, Switzerland, Turkey, the United Kingdom, and the United States.

Arabia, the United Arab Emirates, and Venezuela.
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Table (2)

Region 2007 2008 2009 2010 2011 2012

North America
212.534 211.559 209.910 NA NA NA

Central  & South America
102.80 109.86 122.69 124.64 237.11 238.82

Europe
15.80 14.27 13.66 13.31 12.08 11.88

Eurasia
98.89 98.89 98.89 98.89 98.89 98.89

Middle East
739.20 748.29 746.00 753.36 752.92 799.61

114.07 114.84 117.06 119.11 123.61 124.21
Asia & Oceania

33.37 34.35 34.01 40.14 40.25 45.36
World Total

1,316.66 1,332.04 1,342.21 NA NA NA

Source EIA

Source EIA

Table (3)

Libya Sudan Egypt OPEC(1) Persian 
Gulf(2)

North 
Sea(3) World

Jan.2012 1 0.38 0.7 31.567 22.834 3.700 72.893
February 1.2 0.38 0.7 32.618 22.523 3.710 73.275
March 1.35 0.11 0.7 31.348 21.326 3.468 73.330
April 1.4 0.07 0.7 31.350 20.927 3.456 74.450
May 1.4 0.09 0.7 30.990 21.246 3.565 74.005
June 1.4 0.08 0.73 32.868 23.09 3.72 74.949
July 1.40 0.10 0.72 31.06 23 3.88 74.882

 August 1.45 0.10 0.72 31.26 22.99 3.89 74.921
September 1.50 0.10 0.72 31.01 23.1 3.85 74.950

October 1.50 0.10 0.72 30.54 23.2 3.73 74.893
November 1.45 0.10 0.72 30.36 23.1 3.87 74.843
December 1.40 0.11 0.72 30.13 23 3.88 74.862
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Table (4)

International petroleum consumption 

Million barrels per day

OECD (1) U.S (50 
States) 

Canada Europe Japan Non-
OECD

China Other Non 
-OECD

World

June 2011 45.36 18.91 2.30 14.1 4.32 41.07 9.38 16.68 86.43
July 43.97 18.83 2.11 13.67 3.7 40.59 8.81 16.79 84.56

August 45.22 19.15 2.34 14.70 4.44 42.70 9.50 17.29 86.95
September 46.09 18.80 2.25 15.00 4.29 42.97 9.71 17.70 89.05

October 45.20 18.56 2.23 14.35 4.41 42.84 9.78 17.11 87.82
November 46.62 18.73 2.26 14.16 4.62 42.30 9.98 17.02 88.46
December 46.35 18.74 2.30 13.75 5.44 42.75 9.70 16.75 88.65
Jan.2012 44.40 18.27 2.10 13.07 5.17 42.84 10.23 16.75 87.15
February 46.85 18.73 2.20 14.39 5.56 42.86 10.05 16.96 89.70

March 45.02 18.17 2.11 13.62 5.17 43.39 10.08 16.98 87.87
April 43.83 18.28 2.12 13.47 4.46 43.52 10.05 17.30 87.21
May 43.66 18.43 2.18 13.54 4.03 42.86 10.04 17.50 87.18
June 44.45 18.92 2.38 14.07 4.13 43.98 10.18 17.70 89.44
July 44.15 18.60 2.43 13.97 4.36 44.18 10.18 17.98 89.24

Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Luxembourg, Mexico, the Netherlands, New 
Zealand, Norway, Poland, Portugal, Slovakia, South Korea, Spain, Sweden, Switzerland, Turkey, the United Kingdom, and the United 
States.

Table (5)

Saudi
Algeria Canada Mexico Arabia

August.11 345 642 373 1,500 435
September 345 620 345 1,600 433

October 345 690 327 1,600 448
November 345 690 322 1,625 434
December 345 710 321 1,625 447
January.12 345 730 ` 325 1,625 448
February 345 700 326 1,625 448

March 355 760 330 1,625 448
April 350 712 320 1,620 445
May 354 719 318 1,619 444
June 352 720 321 1,624 446
July 349 714 325 1,626 438

Syria,  Tunisia, and the United Arab Emerates Emirates       
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Table ( 6  ) 

REGION

September 2012 August 2012
Change 

from prior 
month

% 
change 
from 
prior 

month
 Land Offshore Total Land Offshore Total

AFRICA 111 32 141 165 29 194 53 28
67 2 69 65 0 65 4 8

ANGOLA 2 15 17 2 14 16 1 6
NA NA NA 55 0 55 NA NA
17 14 31 17 12 29 0 0

TUNISIA 7 3 10 7 2 9 1 12.5
SUDAN 18 1 19 19 1 20 2 10

MIDDLE EAST 264 53 317 301 49 350 33 31
16 10 26 16 6 22 4 18
0 2 2 0 2 0 0 0
58 13 71 57 14 71 0 0
1 0 1 1 0 1 0 0

KUWAIT 45 0 45 44 0 44 0 0
OMAN 54 0 54 54 0 54 0 0

PAKISTAN 20 0 20 25 0 25 5 20
2 13 15 3 13 16 1 6.25
61 14 75 61 14 75 0 0
NA NA 33 30 0 30 3 10
14 0 14 13 0 13 1 7.5

EUROPE 53 42 95 59 39 98 3 3
11 1 12 11 1 12 0 0
5 3 8 5 4 9 1 10
12 0 12 17 0 17 5 30
23 1 24 23 1 24 0 0

UNITED KINGDOM 2 37 39 3 33 36 3 8

LATIN AMERICA 406 121 527 342 184 526 1 0
88 0 88 87 0 87 1 1
42 54 96 41 56 97 1 1
90 0 90 89 0 89 1 1

MEXICO 103 51 154 109 52 161 7 3
VENEZUELA 83 16 99 16 76 92 7 8

ASIA PACIFIC 183 125 308 193 125 318 10 3
20 14 34 25 14 39 5 13
5 43 48 5 43 48 0 0

INDIA 103 35 138 106 35 141 3 2
INDONESIA 52 12 64 54 12 66 2 3
THAILAND 4 11 15 3 11 14 1 6

Source Schlumberger
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Fig. ( 2 ) Natural Gas Prices US $ Per MCF

Source EIA

Source EIA

Table (7)  

July-12 August-12 September-12 October-12

12 12 12 11

Mediterranean Sea 11 11 10 9
Western Desert 63 63 64 69

Sinai 9 9 9 10
Eastern Desert 13 13 13 10

Delta 5 5 4 4
Total 108 108 112 113

Source Petroleum Today
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conversion factors
LENGTH 

1 inch = 25.4 millimetres
= 12 inches 
= 0.3048 metre

1 yard
 

= 0.9144 metre

1 mile
= 1,760 yard 
= 1.609344 kilometres
= 1.8532 kilometres

1 international nautical 
mile

= 1.852 kilometres

AREA 

1 square inch = 6.4516 cm2
= 929.0304 cm2

1 square yard = 0.83612736 cm2

1 acre
= 4.046.8654 m2 
= 0.40468564 hectare

1 hectare (ha) = 2.4710538 acres
1 square mile = 2.5899881 km2

VOLUME 

1 bbl (petroleum U.S.)
= 42 gallons (U.S) 
= 0.158987 m3
= 28.316847 dm3

1 cubic yard = 0.76455486 m3
= 1.233.4818 m3

1 gallon (Imperial) = 4.54609 L
1 gallon (U.S.) = 3.785412 L
1 quart (Imperial) = 1.136522 L
1 quart (U.S.) = 0.94635264 L

NATURAL GAS VOLUME 

psia. 60oF)
= 0.02832784 m3 
(101.325 kPa 15oC)

NATURAL GAS LIQUID VOLUME 

= 0.157976 m3
= 0.15873 m3
= 0.15881 m3

Propane, butane and ethane converted from 60oF 
to 15oC, at equilibrium pressure.

OIL VOLUME CORRECTION FACTORS 

1 bbl (60oF) = (0.1589873 x CF) m3 (15oC)
API Gravity Correction Factor (CF)
0-6 0.9997
7-35 0.9996
36-51 0.9995
52-64 0.9994
65-78 0.9993
79-91 0.9992
92-99 0.9991

SPEED 

1 mile per hour = 1.609344 km/hr
= 0.3048 m/s

MASS 

1 pound (avoirdupois) = 0.45359237 kg
1 ounce (avoirdupois) = 28.349523 g
1 grain = 64.79891 mg
1 tonne (t) = 1.000 kg
1 long ton = 1.016.0469 kg
1 short ton = 907.18474 kg

POWER 

= 0.2929486 W
= 0.3766161 mW

1 horsepower (boiler) = 9.0950 kW
1 horsepower 
(electric)

= 746 W

1 horsepower 
(hydraulic)

= 746.043 W

1 horsepower (brake) = 745.69999 W

TEMPERATURE 

Degrees Fahrenheit (oF) = (oC x 9/5) + 32
Degrees Centigrade/
Celsius (oC)

= (oF - 32) x 5/9

Degrees Kelvin (oK) = oC + 273.15
o = oF + 459.67
o = oK x 9/5
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* Compliant with ATEX 94 /9/CE 
Directive 

* Zones 1 and 2 (gas) and zones 21 
and 22 dust) 

Applications: Oil and chemical 
industries, grain silos, alcohol 
and spirits, sugar mills, paint 

shops, fertilizer plant.

ATEX approved Ex products

SPAIN 
Germany

Ball Valves DV PN 16 / 
Class 150

Ball Valves AP Class 
600 - 900 - 1500

Ball Valves  PQR - i 
Class 150 - 300

7 Abd El Latif Hamza, 6th zone, Nasr City-Cairo, Egypt
Phone: +202 - 26713018,               Fax: +202 - 22875696
fattah@electech-egy.com          www.electech-egy.com

FINDING THE BEST SOLUTION

Special Cables For Oil & Gas
Italy

TRI - Check

TRI - CON

TRI - Block

33
45

80
59
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Head Office & Sales: 9 Mohamed Pasha Shokry St., Agouza, Giza, Egypt
Tel/fax: +202 - 33371496 - 37481669 

Mobile: (+20)1002405080 -  (+20)1002405081 -  (+20)1002405082
Email: info@ps-eg.net       website:www.ps-eg.net

Cable Tray Systems
Aluminum, Steel, Stainless Steel & 
Fiberglass Cable Tray Systems
Redi-Rail™ & Cent-R-Rail™ Tray 
Systems
Cable Channel & Wire Basket 
Systems

Pipe Hangers & Supports
Beam Clamps, Pipe Hangers, Pipe 
Clamps, Pipe Rollers & Roller
Supports, Pipe Supports-Guides-
Shields-Saddles, Seismic Fittings,
Upper Attachments, Threaded 
Accessories, Concrete Inserts, 
Brackets, Vibra Trol™, Roof-Top 
Supports, KwikWire™

Earthing & Lighting Protection.1. 
Cathodic Protection & Pipe Lines 2. 
Sleeves.
Pipe Hangers & Supports (UL 3. 
Listed).
EMT, IMC, RGS & PVC Conduits 4. 
& its accessories.
Fiber glass Cable Trays, Mesh 5. 
gratings & its Accessories.
Pole & Power Line Hardware.6. 
Cable & Wiring Accessories 7. 
(Lugs, Terminals, Markers, Tie 
Wraps, trench marker, Stat 
rages…).
Stainless Steel Hardware (Bolts, 8. 
Nuts, Anchors).

POWER SOLUTIONS

33
45

80
59



Diesel or gas, 9kW to 30MW, bought, rented
or paid for by kWh, we can provide your power solution.

To locate your nearest distributor visit our website www.cumminspower.com

Our energy working for you.TM

Industrial Power
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Autostrad Road, Mokattam, Cairo
P.O.Box 33 El Kalaa

Tel. : +202 25061600/ 1/ 2/ 3 Ext. 181
Dir  : +202 25090034
Fax : +202 25065620

Mob. : +2 012 23163266
E-mail: azanaty.cum@eim-eg.com
E-mail: manany.cum@eim-eg.com






