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The training session provided partic-
ipants with an opportunity to acquire 
extensive knowledge about the most 
recent technologies in the area of sec-
ondary and tertiary recovery methods.
The training consisted of three ma-
jor blocks. In the first, Hassan Salem, 
EGPC, presented an overview of wa-
terflooding impact on the oil sector in 
Egypt, and Dr. Ahmed El-Banbi, Cairo 
University, provided an in-depth analy-
sis of waterflooding fundamentals. The 
second sitting discussed four major 
case studies conducted by the Egyp-
tian companies - GUPCO, Petrobel, 
Khalda, and Qarun. The final round 
of presentations focused on IOR and 
EOR technologies as implemented by 
international oil companies (IOCs) - 
Apache, Baker Hughes, Halliburton, 
and Schlumberger.
Enhancing Recovery Factor
In his opening study, Hassan Salem, 
Reservoir Studies Assistant General 

Manager at the Egyptian General Pe-
troleum Corporation (EGPC) said that 
Egypt has seen a 40% decrease in oil 
production since 1996; the year record-
ed production levels of 920,000b/d. 
Production decline is one of the major 
challenges that the oil sector is deter-
mined to overcome.
According to the statistics, there are 
almost 90 fields with decreasing out-
puts. Egypt has been searching for 
solutions, aiming at increasing oil pro-
duction from massive reserves and 
exploiting country’s natural resources. 
If this goal is accomplished, Egypt will 
succeed in eliminating dependence on 
energy imports, and in achieving ener-
gy self-sustainability, a long-term aspi-
ration of the country. 
As liquids production started declining 
sharply in 2015, the Egyptian oil sector 
has been expanding primary recovery 
mechanisms with secondary methods 
– waterflooding and pressure mainte-

nance, and tertiary recovery schemes 
– enhanced oil recovery (EOR) such as 
thermal, gas injection, chemical, and 
more advanced technologies. 
Studies show that, “globally, water-
flooding processes, or Water Injection 
(WI) intensified by 5-10% resulted in 
cumulative oil production levels that 
represent 40% of recovered original oil 
in place,” explained Salem. The output 
grew further thanks to the low-salinity 
effect of oil enhanced recovery. In the 
case of GPC’s Asran field, production 
rates upped from 600bl/d to 7,000bl/d 
over steam injection technique, which 
was implemented as of 2002, noted 
EGPC Assistant GM. 
In light of these enhancements, Egypt 
embarked upon a road to introduce 
new projects that would further con-
tribute to efficient exploitation of 
country’s reservoirs. The existing 
studies and calculation strongly indi-
cate that as of 2016/2017, the Egyp-

tian oil sector will likely record a rise 
in added reserves to the production 
line through water flooding and EOR 
projects, said Salem. By 2028/2029 oil 
output is expected to rise by more than 
1,000mbl/d, he concluded. 
For future prospects, polymer injec-
tion projects are under evaluation at 
Petrobel, Agiba, and Petrodara. Has-
san Salem also added that GUPCO is 
evaluating low salinity water (LoSal) 
injection projects. Further, CO2 immis-
cible flooding to be applied in Western 
Desert and Alkane Surfactant Polymer 
(ASP) flooding pilot project in Bed-
1 field, are both undergoing a study 
phase and are being assessed for uti-
lization.
Waterflooding Fundamentals
In a two-hour detailed lecture on wa-
terflooding fundamentals, Dr. Ahmed 
El-Banbi presented to the audience the 
key findings from main components 
of a typical waterflooding project to 
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questions guiding the design of such 
projects to environmental impact. He 
also detailed additional costs incurred 
over waterflooding projects as op-
posed to primary recovery methods.
“The main goal of waterflooding is to 
achieve efficient oil displacement by 
water,” said Dr. El-Banbi. “In present, 
waterflooding represents the most 
reliable and economic oil recovery 
technique,” yet, as he noted further, 
water flood economics is problematic. 
“The projects involve high capital in-
vestment, much higher than primary 
flooding; high operating costs due to 
more power requirements; high risk 
that comes from the reservoirs them-
selves; whereas in return they usually 
generate lower profit margin than pri-
mary recovery,” El-Banbi emphasized. 
The main components of water flood 
projects are water source, injection 
water treatment, injection wells, res-
ervoir, production wells, processing 
of production streams, and water dis-
posal; each of which present a chal-
lenge on its own. In relation to water 
treatment plant, oil companies are to 
focus on a series of difficulties such as 
filtration, de-oxygenation, chemicals 
or pumping. Similarly, the reservoir 
brings forward critical thresholds, be-
cause waterflooding projects depend 
on reservoir characterization, lateral 
pay continuity, compartmentalization, 
fluid distribution and saturations, nat-
ural fractures, uneven vertical fluid dis-
tribution, or lateral fluid movement.
As he explained, “managing these 
components in the secondary recovery 
processes generates higher costs than 
in the case of primary oil recovery pro-
jects.” In addition to structural aspects, 
El-Banbi further addressed key ques-
tions to be considered for designing 
waterflooding projects. This depends 
on external configuration of the reser-
voir and its heterogeneity, present oil 
saturation, wettability, oil and water 
viscosity, as well as optimum timing 
for flood. 
According to scientific analysis, El-Ban-
bi summarized that an optimized wa-
terflooding project maintains high res-
ervoir pressure, displaces oil towards 
the producers efficiently, contacts 
most of the displaceable oil, minimiz-
es water production and associated 
water handling costs, and inevitably 
minimizes the impact on environment. 
In addition, given the hard economics, 
it is important to calculate profitability 
of waterflooding projects in terms of 
how much incremental oil can be pro-
duced based on oil, water, and gas rate 
profiles, with respect to environmental 
issues. 
Waterflooding Implementations
Introducing cases of successful appli-
cation of secondary oil recovery meth-
ods, the companies - GUPCO, Petrobel, 
Khalda, and Qarun presented their 
achievements in the field.
Senior Reservoir Engineer, Noureldien 
Darhim M., from GUPCO highlighted 
company’s problem with waterflood-
ing techniques in the case of mature 

Morgan field, which is the poor sweep-
ing efficiency, especially in presence of 
high-perm layers. He further explained 
that the Thermally-Activated Particles 
(TAP) technique can be used for in di-
recting water into lower-perm layers. 
“This technique, commercially known 
as ‘BrightWater’, improves both areal 
and vertical sweep efficiencies,” he 
added.
Another technique in maximizing oil 
recovery from a mature field is im-
plemented by Petrobel, in its Belay-
im Land field. Mostafa Kortam from 
Petrobel introduced Low Salinity 
Waterflooding method, which can be 
deployed by wettability modification 
towards more water-wet condition. 
Based on a series of experiments that 
the company conducted, Mostafa Ko-
rtam concluded that “the chemical 
mechanism for using ‘Smart Water’ for 
wettability alteration to enhance oil re-
covery is different for carbonates and 
sandstones.
Analysing Khalda Petroleum Com-
pany’s (KPC) experience on water 
flooding, Reservoir Engineer, Fathi 
Abokashik, revealed that “peripher-
al injection pattern is preferable for 
relatively small fields with high per-
meability.” Khalda’s case also showed 
that “focusing all wells on the field to 
waterflood zone maximizes benefits 
from the project.” Eng. Abokashik con-
cluded that “direct injection is one of 
the best solutions for remote areas.” 
Further, KPC’s Section Head, Magdy 
Said, disclosed Khepri field water-
flooding experience in the Western De-
sert. He stated that “reservoir stimula-
tion methods contribute to improving 
well’s productivity/injectivity, yet close 
production, injection, and pressure 
monitoring are very critical to ensure 
effectiveness of the project.”  
Qarun Petroleum Company is also 
working to boost its output from the 
mature Hamra field. In a comparative 
study on ESP Power Injection and WON 
Water Injection, Senior Reservoir Engi-
neer, Sherif Mostafa, and Production 
Engineer, Ahmed Nasr, concluded that 
the importance to integrate geological 
and engineering understandings is the 
key for the success of water injection 
projects. Qarun thus showed that WON 
developments can ensure sustainable 
production growth and system costs 
are greatly lower than ESP Surface/
Powered Injection.
Technological Advances 
In the final session, Production Integ-
rity Manager from Apache/Qarun, Mike 
Smith, presented water clarification 
(WC) theory and introduced equip-
ment types used to minimize oil/TSS 
(Total Suspended Solids) in produced 
water (PW) for injection (water/steam), 
disposal, and offshore overboard dis-
posal. According to Smith’s analysis, 
“more often than not, the use of both 
cationic and anionic WC types in com-
bination yields the most cost effective 
treatment and lowest TSS. “It is really 
important to work with reservoir pro-
duction engineers and lab personnel 

to help identify what chemistry is 
needed,” said Smith. 
Moving on to the tertiary recovery 
method – EOR – Baker Hughes’ appli-
cation of chemical EOR was the subject 
of another presentation introduced by 
Colin Cranfield, the company’s Prin-
ciple Reservoir Engineer. Cranfield 
highlighted the importance of sweep 
and displacement efficiency in oil mo-
bilization as two different ways for im-
proving chemical oil recovery. He con-
cluded that EOR is highly desirable as 
‘easy oil’ becomes depleted. However, 
surfactant injection is challenging, par-
ticularly in high salinity, high tempera-
ture environment; Alkalis is cheap, but 
brings associated operational prob-
lems; and polymer floods can be im-
plemented in sandstones.
Halliburton presented its polymer in-
jection well project the involved per-
manent reliable monitoring for down-
hole conditions. Ahmed Magdy and 
Khaled El Ashkar, Technical Profes-
sional Associates revealed the ways in 
which reservoir monitoring should be 
managed.
In the last presentation, Schlumberg-

er engineers presented on water flood 
management, reservoir monitoring 
and control technologies. 
As Dr. El-Banbi explained, recovery 
efficiency for most waterflooding pro-
jects ranges from 35% to 65 % of orig-
inal oil in place (OOIP). Lower values 
come from heterogeneous reservoirs 
with high contrast layers, flat and thin 
reservoirs, high viscosity oils, poorly 
designed projects, and badly managed 
operations. 
Based on the existing analysis, he rec-
ommended improvements in two ar-
eas: development and operations. In 
developing waterflooding techniques, 
companies are to understand the res-
ervoir well, start waterflooding early, 
infill drill to reduce effects of lateral 
pay discontinuities, develop field on 
pattern waterflood, open all of the 
pay in all wells, and finally, investigate 
the utilization of smart water (pilot). 
In the area of operations, Dr. El-Banbi 
recommends keeping producing wells 
pumped off, injecting below formation 
parting pressure, injecting clean water, 
managing waterflood by injection well 
tests, and conducting a surveillance 
program.

“GLOBALLY, WATERFLOODING PROCESSES, OR WATER INJECTION 
(WI) INTENSIFIED BY 5-10% RESULTED IN CUMULATIVE OIL 
PRODUCTION LEVELS THAT REPRESENT 40% OF RECOVERED 
ORIGINAL OIL IN PLACE.” 

“FOCUSING ALL WELLS ON THE FIELD TO WATERFLOOD ZONE 
MAXIMIZES BENEFITS FROM THE PROJECT.”

“GLOBALLY, WATERFLOODING PROCESSES, OR WATER INJECTION 
(WI) INTENSIFIED BY 5-10% RESULTED IN CUMULATIVE OIL 
PRODUCTION LEVELS THAT REPRESENT 40% OF RECOVERED 
ORIGINAL OIL IN PLACE.” 

“IT IS REALLY IMPORTANT TO WORK WITH RESERVOIR PRODUCTION 
ENGINEERS AND LAB PERSONNEL TO HELP IDENTIFY WHAT 
CHEMISTRY IS NEEDED.” 

HASSAN SALEM
Reservoir Studies Assistant General Manager, EGPC

FATHI ABOKASHIK
Reservoir Engineer, Khalda Petroleum Company

DR. AHMED EL-BANBI
Cairo University

MIKE SMITH
Production Integrity Manager, Apache/Qarun
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Egypt Oil & Gas Newspaper held 
the third technical convention in 
Cairo in May, bringing together 

key representatives of the oil and gas 
industry to debate one of the timeliest 
themes of common interest – Enhanced 
Oil Recovery (EOR) and Waterflooding. 
On 23rd May, leaders in the oil sector 
gathered at a roundtable to search for 
ways forward through enhancement of 
the economics of Joint Venture compa-
nies (JVs). 
Managing Director of Egypt Oil & Gas, 
Eng. Mohamed Fouad, opened the ses-
sion stressing the significance of discus-
sions about integrated practical solutions 
for the challenges in the sector. The way 
to do so, said Eng. Fouad, is to provide “a 
platform that incorporates all elements 
of the solution,” which events such as 
EOG Convention offer. He also expressed 
gratitude to the 27-member Brownfields 
Technical Committee and to Egypt’s Min-
ister of Petroleum and Mineral Resources, 
H.E. Eng. Tarek El Molla, for taking the 
event under his patronage and for his 
remarkable role in driving the oil sector 
forward.

In light of the ongoing efforts in the in-
dustry, Country Manager & Director of 
TransGlobe Energy & Chairman of the 
Brownfields Technical Committee, Bri-
an Twaddle, who chaired the roundta-
ble, stressed that “within the econom-
ic and social constraints in Egypt, it is 
important and critical to find ways to 
compete for capital that IOCs allocate 
on the global basis.” In exploiting the 
investment opportunity, a focus on 
consolidating JVs and enhancing their 
performance necessarily emerges, and 
if handled well, it could bring about 
substantial improvements in the eco-
nomic environment in Egypt in the fu-
ture. 
The discussion thus addressed four ar-
eas of interest that can affect prospects 
of Egypt’s oil sector as a whole: The effi-
ciency and performance of JVs; Flexibil-
ity with the current Production Sharing 
Agreements (PSAs); Concession terms 
for conventional, unconventional, and 
EOR investments; Partnership with 
service sector using risk sharing agree-
ments. 

Consolidating JVs
In attempt to consolidate JVs, Tran-
globe Energy Head, Brian Twaddle, 
affirmed benefits of the process. Al-
though “consolidating JVs is every bit 
as challenging as consolidating com-
panies in the private sector,” said Brian 
Twaddle, “rewards are immediate” in 
comparison to what the private sector 
practice may offer. 
Benchmarking by JVs, as Bini Val-
lassery, Deputy Operations General 
Manager, Qarun Petroleum Company 
said, may be another important path to 
take.”We need to understand what JVs 
are good at and how we can leverage of 
each other,” he explained.
One way of approaching this is through 
audit. Eng. Sayed Rezk, General Manag-
er of Enap Sipetrol noted that regularly 
conducted “auditing reports by EGPC 
need to be improved by sharing the 
process with IOCs seeking to enhance 
JVs performance and efficiency.” 
Investing in People Development
In order to maximize the value from JVs, 
Bini Vallassery, Deputy Operations Gen-

eral Manager, Qarun Petroleum Com-
pany, and the discussion leader at the 
roundtable, emphasized the need for 
tailored training schemes. “Tooling our 
people to do the right thing” through 
training can “enhance” people’s daily 
performance, said Vallassery. He added 
that the challenge arises with attempts 
to form a training scheme beneficial 
to identified three employment levels: 
technical, operational, and managerial. 
In his view, it is crucial for “field people 
getting the right amount of training 
and [learn] proper ways to execute pro-
jects.” “We need IOCs and the national 
companies to come together and create 
a development center” for the purpos-
es of a more focused and effective train-
ing structures, concluded Vallassery.
The idea of a more complex approach 
to the development of human resourc-
es in JVs in the oil and gas sector was 
further supported by Dr. Ahmed El-Ban-
bi, from Cairo University. He proposed 
to establish “a development plan” as 
opposed to a single-minded concept of 
training. The development plan would 
consist of three pillars, of which train-
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ing is just one, accompanied by on-job 
training as the second and mentoring as 
the third pillar. Reflecting on the limita-
tions in human resources management 
within JVs, El-Banbi said that “the only 
solution is to have a development plan 
that is pioneered by EGPC” and that will 
be fully adopted by JVs, with promising 
benefits for smaller companies.
In agreement with the need to differ-
entiate across disciplinary level, as 
proposed by Bini Vallassery, Eng. Abed 
Ezz El Regal, Chairman and Managing 
Director of GUPCO, said that in addition 
to the technical skills development, 
training should “build up managerial, 
leadership, planning, and negotiation 
skills [of employees] from early stage.” 
In order to use financial resources ef-
ficiently, Samir Abdel Moaty, Country 
Manager of Beach Energy emphasized 
the need to develop a “Young Profes-
sionals program especially in JVs,” that 
would be elaborated in a similar man-
ner as those offered to employees by 
most of the IOCs. Furthermore, “the 
training should start early on, already 
within the universities,” Moaty stated. 
In the discussion, Geol. Mostafa El Bahr, 
Former Chairman of Agiba Petroleum 
Company, expressed confidence that 
in Egypt “there [already] is a system 
[of training], but it may not be work-
ing efficiently.” This is happening most 
likely due to the existing internal train-
ing structures and processes within JVs 
that are on many occasions executed in 
an unsatisfactory way. They thus fail to 
appropriately reflect on “the [present] 
needs of the industry,” said El Bahr. 
Similarly, EGPC Vice Chairman for Pro-
duction, Eng. Diaa Kassem, affirmed 
that Egypt’s oil sector “provides train-
ing courses locally as well as overseas.” 
The training model, he added, will be 
further evaluated in the upcoming pe-
riod as the oil minister has recently 
called upon “EGPC, EGAS, and GANOPE 
to make a committee for [assessing] 
training courses for the leaders of the 
future.” 
“The training is very important as it is 
part of the investment and is crucial 
both for the young professional and for 
the leaders,” summarized Geol. Adel 
Fahmy, Vice Chairman for Exploration 
in EGPC, adding that “the EGPC has also 
launched a leadership training scheme.
Before ‘a development center’ is estab-
lished or ‘a development plan’ is newly 
formulated, it is imperative to look into 
the ways in which allocated budgets 
for training are spent in line with the 
agreements with partners, Mahmoud 
Shawkat, Director Sales & Marketing 
NAF at Baker Hughes, noted. 
In terms of the oil companies’ hier-
archies, Eng. El Regal explained that 
while “some companies have a plan for 
the career path requirements” quali-
fying candidates for promotion, this 
is being viewed as an obstacle to the 
companies rather than an advantage; 
the obstacle being that promotion re-
quirements would allegedly delay em-
ployees from taking over responsible 
posts. In attempt to counteract this 
perception, El Regal suggested that 

these requirements are to be defined 
clearly, as this is in fact “essential” for 
the development process of young pro-
fessionals, as well as for “planning for 
the future, and analyzing the existing 
problems,” and eventually for search-
ing for solutions.
Geol. Mostafa El Bahr, Former Chair-
man of Agiba, also agreed with the 
concept saying that the key is to define 
“a set of competencies [to be achieved 
via training] for each level of technical 
and non-technical employees,” which 
should then be linked to the promotion 
scheme and for the time being “en-
forced” efficiently. 
As “benefits packages are a part of the 
whole discussion about the efficiency 
in JVs,” said Dr. Hany El Sharkawi, In-
ternational Oil &Gas Advisor, Member 
of the PICO/Cheiron Board of Directors, 
“these should be revisited especially in 
the times of low oil prices to make them 
more effective, and more efficient.” In a 
realistic scenario, “we have to look at 
how we utilize our financial resources 
and the cost of running our operations 
from the labor point of view to ensure 
incentives for people to improve their 
performance and thus further enhance 
the efficiency of the companies,” ex-
plained El Sharkawi. He recommended 
that “JVs and IOCs collectively sit to-
gether to re-structure benefits packag-
es to make them more efficient in the 
service of the companies.”
Furthermore, on the side of individu-
al competencies, collaborative com-
petencies are also to be developed, 
argued James Pendergrass, Deputy 
Exploration Manager and Board Mem-
ber in Petrosilah, where “geologists, 
geophysicists, and reservoir engineers 
are trained in a team to resolve issues 
together.” In line with this proposal, 
Pendergrass emphasized that “inter-
disciplinary team training needs to 
be designed” in the future, as it is the 
safest bet that will eventually “improve 
Egypt’s competencies” in the industry. 
On the notion of collaborative approach 
in people’s development, Brian Twad-
dle commented that while “we often 
talk about seconding people in IOCs,” 
other parallel paths are also available. 
One of them lies within the service com-
panies. “The service sector has a huge 
amount to offer, which is often under-
estimated,” noted Transglobe Energy’s 
Country Manager. 
Given the current climate, it was aptly 
noted that the timing of training also 
remains crucial. “It is incorrect” to save 
on training costs in times of financial 
slow-down, added Mahmoud Shawkat. 
He thus stressed that “at the time of 
the downturn there should be a focus 
on the training more than ever” as it 
is then, when employees are actually 
available for training sessions, unlike 
during the periods of high activities. “It 
is now the time for us to develop our in-
dustry employees” exploiting on the ex-
isting education schemes that need to 
be adopted by JVs, concluded Shawkat.
In the final note on the subject, Brian 
Twaddle eloquently expressed his be-
lief that the notion according to which 

“WE NEED TO UNDERSTAND WHAT JVS ARE 
GOOD AT AND HOW WE CAN LEVERAGE OF 
EACH OTHER.”

BINI VALLASSERY
Deputy Operations General Manager, Qarun Petroleum 
Company

“JVS AND IOCS COLLECTIVELY SHOULD SIT 
TOGETHER TO RE-STRUCTURE BENEFITS 
PACKAGES TO MAKE THEM MORE EFFICIENT IN 
THE SERVICE OF THE COMPANIES.”

DR. HANY EL SHARKAWI
International Oil &Gas Advisor, 
Member of the PICO/Cheiron Board of Directors 

“A NEED FOR TRANSPARENCY WITHIN THE 
TENDERING PROCEDURES IS NEEDED IN BOTH THE 
EXPLORATION AND DEVELOPMENT PHASES, WHICH 
SHOULD RELY ON A CLEAR SCOPE OF CONDITIONS 
AND ITEMS, AND SIMPLIFIED RULES TO SPEED UP 
THE TENDERING PROCES.” 

GEOL. ADEL FAHMY
EGPC Vice Chairman for Exploration 

“WE ARE DISCUSSING HOW TO REVISIT THE PSAS 
AND ANY NEW MODEL OF AGREEMENT FOR THE 
BENEFIT OF EGPC AND OUR PARTNERS.” 

ENG. DIAA KASSEM
EGPC Vice Chairman for Production

“WITHIN THE ECONOMIC AND SOCIAL 
CONSTRAINTS IN EGYPT, IT IS IMPORTANT 
AND CRITICAL TO FIND WAYS TO COMPETE 
FOR CAPITAL THAT IOCS ALLOCATE ON THE 
GLOBAL BASIS.” 

BRIAN TWADDLE
Country Manager & Director, TransGlobe Energy & Co-Chair 
of the Brownfields Technical Committee 

“IOCs OFTEN OPT FOR AN EXTENSION OF THE 
AGREEMENT AT THE LAST MOMENT, IN SOME CASES 
DURING THE LAST SIX MONTHS, WHICH DOES NOT GIVE 
ENOUGH ROOM FOR NEGOTIATIONS TO EGPC AND THE 
CONTRACTORS TO AGREE ON AN OPTIONAL EXTENSION.”

ENG. ABED EZZ EL-REGAL
Chairman & Managing Director, GUPCO
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IOCs were reluctant to train people 
within JVs as they may be then moved 
to a competitor beyond the control of 
IOCs, should no longer be applicable, 
and the prevalent protective approach 
should be omitted. “If all of the IOCs 
funding JVs contribute to training in 
competence development and fulfill 
development plans, the total compe-
tence level rises,” and the industry will 
benefit from competent leaders in a 
collective way, Chairman of the Brown-
fields Committee, Brian Twaddle, con-
cluded.
Access to Central Inventories 
Moving from the human resources de-
velopment, the roundtable focused 
also on material resources of JVs in 
inventories. Participants agreed that 
access to central inventories plays a 
major role in JVs’ performance. 
Commenting on the EGPC’s role in the 
facilitation and control of material re-
sources, Eng. El Regal pointed out that 
the central body provides an online da-
tabase of surplus and left-over material 
and items owned by EGPC for all the 
JVs. They then have a direct access to 
them and are able to bid for resources 
they need. Eng. Nabil Salah added that 
while the database is available on the 
EGPC website, “it still needs to be item-
ized.” 
Moreover, as Eng. Sayed Rezk, General 
Manager of Enap Sipetrol, emphasized, 
“there needs to be a differentiation be-
tween surpluses owned by EGPC and 
surpluses of IOCs.” In agreement with 
the measure, Geol. Abu Bakr Ibrahim, 
Former Chairman of GANOPE proposed 
to establish a parallel database of in-
ventories by JVs themselves. 
In a final touch, according to Dr. El-Ban-
bi, “the supply chain for all the JVs 
should be consolidated further” which 
will provide more benefits to the ten-
dering companies.
As a solution to the consolidation re-
quirements, Mahmoud Shawkat from 
Baker Hughes, recommended using 
practices of service providers that em-
ploy “a ‘filter system’ that blocks pro-
cessing orders once required inventory 
is available, located in another country, 
with another JV company.” He further 
explained that “this system can only be 
executed if it is connected to the JVs, 
and controlled by the EGPC.” 
In this way, “there will also be a gate in 
the SAP system that drops all surplus-
es or excess inventory, making them 
visible to all the JVs before these go 
off to manufacturing and processing,” 
Shawkat added. 
JVs in Tendering Processes
In the debates about organization and 
availability of inventories, an important 
issue emerges that relates to the ways 
in which tendering processes are exe-
cuted, for these majorly affect perfor-
mance of JVs.  
The issue of efficiency of tendering pro-
cesses is important. Eng. Sayed Rezk, 
General Manager of Enap Sipetrol, said 
that “the tendering process often takes 
longer than the project itself,” and this 
needs to be addressed. 

In the current setting of lengthy ten-
dering processes, JVs tend to tender 
for larger amounts of inventories in 
order to minimize the time spent on re-
petitive procedures, and stock up pur-
chased items in high quantities, which 
at times of low oil prices is hurtful to 
companies’ economics. Therefore, Bini 
Vallassery, Deputy Operations General 
Manager, Qarun Petroleum Company, 
suggested ending the cycle in a way 
that “EGPC would take a lead on setting 
the directives and the terms to the JVs” 
in order to restructure the entire busi-
ness, which would eventually make 
economic sense to all actors. 
Geol. Adel Fahmy, Vice Chairman for Ex-
ploration in EGPC also pointed out that 
there is “a need for transparency within 
the tendering procedures that should 
rely on a clear scope of conditions and 
items, and simplified rules to speed up 
the tendering process” in both the ex-
ploration and development phases.
In efforts to identify a constructive solu-
tion, Mahmoud Shawkat proposed to 
imitate already established practices, 
according to which “pre-issuing any 
tender, the terms and the conditions 
should be agreed upon in order to 
shorten the cycle of discussions on the 
contractual obligations between the 
two parties. By the time the tender is is-
sued, the terms will have already been 
approved and incorporated in the call 
for tender, hence these cannot be dis-
puted. The contract will therefore be 
ready for signature and the execution 
will thus be very fast.”
PSAs to Be Modified
With a goal to balloon up investments 
in Egypt’s oil and gas sector, the exist-
ing Production Sharing Agreements 
(PSA) should gain more attention. 
According to Geol. Mostafa El Bahr, 
ex-Chairman of Agiba, PSAs should be 
modified in order to incentivize further 
inflow of investments into the country.
EGPC, which seeks to reflect on indus-
try’s needs, is studying the issue, con-
firmed Eng. Diaa Kassem, EGPC Vice 
Chairman for Production. “We are dis-
cussing how to revisit the PSAs and any 
new model of agreement for the benefit 
of EGPC and our partners. We are pre-
paring a high committee to discuss the 
model agreements so any suggestion 
on the PSA in the existing fields from 
any partner will be welcome,” clarified 
Eng. Kassem. 
In attempts to boost performance of 
the sector, “JVs have done creative 
things and have exploited flexibilities 
within the current contracts as ways to 
improve their business,” Brian Twaddle 
noted, adding that “in the current cli-
mate, these are great times to be shar-
ing those ideas so that we, as a sector, 
can attract the capital back to Egypt 
and move forward.” 
In pondering changes to the existing 
PSAs, there are elements that need to 
be assessed especially in regard to the 
mature fields, as Geol. Mostafa El Bahr 
mentioned. “One important factor 
in the PSAs emerges in the late stage 
where it is not easy for investors to 
recover the costs” when the fields be-

“AUDITING REPORTS BY EGPC NEED TO BE 
IMPROVED BY SHARING THE PROCESS WITH IOCS 
SEEKING TO ENHANCE JVS PERFORMANCE AND 
EFFICIENCY.” 

ENG. SAYED REZK
General Manager of Enap Sipetrol 

“PRE-ISSUING ANY TENDER, THE TERMS AND THE 
CONDITIONS SHOULD BE AGREED UPON IN ORDER 
TO SHORTEN THE CYCLE OF DISCUSSIONS ON THE 
CONTRACTUAL OBLIGATIONS BETWEEN THE TWO 
PARTIES.”

MAHMOUD SHAWKAT
Director Sales & Marketing NAF, Baker Hughes

“SERVICE AGREEMENTS GIVE US FREEDOM 
TO APPLY THE STANDARDS WE NEED, AND TO 
APPROACH SERVICE COMPANIES DIRECTLY IN 
ORDER TO APPLY THE BEST TECHNOLOGY TO 
RECOVER MORE OIL.”

ENG. KAMEL EL SAWI
Kuwait Energy President. 

“THERE IS NO ONLY ONE SOLUTION FOR THE 
AGREEMENTS, AND THE MINISTRY OF PETROLEUM 
HAS BEEN OPEN TO ALL SOLUTIONS OVER THE 
LAST FEW YEARS.” 

GEOL. ABU BAKR IBRAHIM
Former Chairman, GANOPE 

“One important factor in the PSAs emerg-
es in the late stage where it is not easy for 
investors to recover the costs”

GEOL. MOSTAFA EL BAHR
Former Chairman, AGIBA 

“SOME OF THE CURRENT CONCESSION 
AGREEMENTS MAY NEED TO BE AMENDED NOW 
TO HELP ENHANCE THE PRODUCTION, BOOST 
OPERATORS’ ECONOMICS, AND TO INVEST MORE 
MONEY IN THE REMAINING PERIOD OF THE 
CONCESSION AGREEMENTS.”

SAMIR ABDEL MOATY
Country Manager, Beach Energy

EGYPT OIL & GAS NEWSPAPER 26

EVENT



come mature, noted the ex-chairman. 
Therefore, their interest in investments 
is constrained, which can be “overcome 
by introducing service agreements or 
modifying the terms of cost recovery as 
in providing a guarantee for extension 
or amending the percentage of recov-
ery” with a goal to ensure “the continu-
ity [of investments] when the fields turn 
brown,” as El Bahr elaborated.
As outlined by Mahmoud Shawkat, 
PSAs represent a percentage of cost-re-
covery of a project for investors, where-
as with the alternative model applying 
“tax and royalties the government has 
no hands on the expenditure of assets, 
and gets only the privilege of price. 
On the other hand, service agreements 
may propose a viable alternative. “Ser-
vice Agreements (SAs) in Egypt were 
applied with a successful example of 
the Kuwait Energy company.” Howev-
er, even in the comparative perspec-
tive, SAs may pose some challenges 
on investors if they opt to copy Kuwait 
Energy’s case. The challenges relate to 
the fact that “EGPC will have its hands 
on part of the mature fields, on which 
it can issue bid rounds,” said Shawkat. 
Service Contracts
As Shawkat further explained, “service 
contracts can be divided into pure ser-
vice contracts – flat fee, or risk service 
contracts – reward a percentage of pro-
duction over expenditure. The risk is 
represented by the pre-studies, analy-
ses, equipment cost, operational prob-
lems, and maintenance of production 
level at no return. Rewards for the risk 
are either a percentage of production 
in cash or percentage cash pay over the 
spent efforts, which is called the R-fac-
tor.” 
R-factor represents “an equation that 
limits the benefit for the investor, and 
gives him only an incentive over the 
expansion in the field,” said Shawkat. 
Hence, “the R-factor is a dynamic ap-
proach where both production rates 
and expenditures are considered tied 
to each other,” he added.
 The R-factor application “proved very 
effective in other countries – with Pet-
ronas in Malaysia – and beneficial for 
both the government and the inves-
tor, where service provider offered his 
technology in studies and equipment 
to withdraw more oil or gas from pros-
pects that were producing zero oil 
before. The government agreed on a 
certain profile of incentives over ex-
penditure and the agreement was suc-
cessful,” argued Shawkat. 
“While the R-factor is not implemented 
in Egypt, given the appetite of lots of 
small players including service provid-
ers to apply it, the potential is high for 
Egypt to withdraw more oil by giving a 
chance to those small players and ser-
vice providers,” clarified Shawkat. 
In the discussion, Samir Abdel Moaty, 
Beach Energy’s Country Manager, fur-
ther developed the idea to introduce 
new models that will not be deter-
mined and constrained by the phased 
production line, as it proves less viable. 
He said that instead the agreement 
model of Kuwait Energy should be 

adapted, nonetheless, this “technical 
service agreement needs to be further 
modified to make it economic for the 
newcomers,” concluded Moaty.
The debated experience of Kuwait 
Energy with the service agreement is 
that while “a baseline production was 
agreed by the EGPC, production costs 
exceeding the baseline will be shared 
by both partners with benefits going to 
both the government and the contrac-
tor,”  said Eng. Kamel El Sawi, the com-
pany’s President. 
In favor of service agreements, Eng. El 
Sawi stressed that this model allows 
flexibility for an operator to run the 
field according to his standards, unlike 
“PSAs that put a burden on IOCs due to 
the joint-venture framework of cooper-
ation.”  
“Service agreements give us freedom 
to apply the standards we need, and 
to approach service companies direct-
ly in order to apply the best technolo-
gy to recover more oil,” which in effect 
leaves out the EGPC from the relations, 
explained El Sawi. This will then allow 
IOCs to “build their own economics” 
with a positive outlook for EGPC itself. 
The arrangement will eventually gener-
ate benefits for the Egyptian oil sector 
in terms of continuous oil production at 
a promising level and active, engaged 
development of mature fields, instead 
of a scenario of a standstill, when a field 
is left unexploited, he said. 
Proposed structural modifications 
through agreements would lead to a 
more competitive environment with 
larger benefits involved, Mahmoud 
Shawkat emphasized. With smaller ser-
vice companies coming into the field, 
“larger companies would become very 
conscious of their costs, and this would 
bring more technology in, with opti-
mized price,” he added. With a target 
to “heat up the competition,” Shawkat 
argued that this would “shake the big 
charts, and the big companies will re-
consider their position in the country 
and will conduct more investments to 
protect their assets.” 
Some of the recommended solutions 
have already been adopted and includ-
ed in the new 2016 model agreement 
put forward by the EGPC, noted Samir 
Abdel Moaty, Beach Energy’s Country 
Manager, and the effect of this new 
agreement will be visible in the scope 
of 10 to 15 years. However, Moaty ex-
pressed hopes that benefits would 
materialize sooner, within a year or 
two. Therefore, as he proposed, “some 
of the current concession agreements 
may need to be amended now to help 
enhance the production, boost oper-
ators’ economics, and to invest more 
money in the remaining period of the 
concession agreements.” 
On that note, Geol. Abu Bakr Ibrahim, 
Former Chairman of GANOPE stressed 
that “there is no only one solution for 
the agreements, and the Ministry of Pe-
troleum has been open to all solutions 
over the last few years.” “Tax and royal-
ties can be applied in Egypt,” assessed 
Eng. Ibrahim. On the other hand, he 
noted, “service agreements are suit-

“GUPCO HAS ALMOST FINISHED ALL STUDIES 
FOR LOW SALINITY (LOSAL) WATER INJECTION, 
WHICH WILL FREEZE AROUND 25% OF THE 
RESIDUAL OIL.” 

ENG. NABIL SALAH
Operations Manager, GUPCO

“IN ORDER TO INCREASE RF AND MAKE EOR PROJECTS 
ECONOMICALLY VIABLE, EGYPT’S OIL SECTOR IS TO 
UNDERTAKE SPECIFIC LEGISLATION REVIEWS AND 
DEAL WITH NEW FLEXIBLE PETROLEUM AGREEMENTS 
TO ACHIEVE A SUCCESSFUL DEVELOPMENT OF THE 
MARGINAL RESERVES.” 

SHAHEEN SHAHEEN
IPR Vice President

“HAVING ONLY 3% OR 4% OF ADDITIONAL RF 
THROUGH EOR WILL BE A VERY GOOD RESULT 
FROM THE ECONOMIC POINT OF VIEW,” ADDED 
GIANNONE. 

SANTO GIANNONE
Petrobel Deputy Reservoir General Manager and Board 
Member

“THE ONLY SOLUTION IS TO HAVE A 
DEVELOPMENT PLAN THAT IS PIONEERED 
BY EGPC.” 

DR. AHMED EL-BANBI
Cairo University

“INTERDISCIPLINARY TEAM TRAINING NEEDS 
TO BE DESIGNED TO IMPROVE EGYPT’S 
COMPETENCIES IN THE INDUSTRY.” 

JAMES PENDERGRASS
Deputy Exploration Manager and Board Member, Petrosilah
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able only for certain companies, for which PSAs are 
not, because they are not allowed to have equity. Al-
though service agreements can be applied, they can-
not be used during the exploration period, because 
all the major companies prefer another option in 
this timeframe. They need SAs first in the production 
phase with a set baseline.” 
According to Eng. Kassem, EGPC has expressed com-
mitment to explore alternatives to PSAs. In doing so, 
PSAs, tax and royalties, and Service Agreements (SAs) 
that IOCs sign with the Egyptian government are to be 
weighed against one another. 
In fact, “the Ministry of Petroleum through EGPC and 
other holding companies tried to enhance the PSAs 
model [already] by introducing amortization, which in 
fact started at GANOPE three years ago,” ex-Chairman 
Ibrahim said. “It was stated in the model agreement 
that the contractor can get cost recovery at the end 
of the development phase. In case of the extension of 
the development lease, the cost recovery pool will be 
extended too, according to EGPC, unlike the previous 
practice. This was introduced as a continuous pool to 
encourage the expenditure and avoid defer in produc-
tion,” detailed Eng. Ibrahim.
The extension of the agreements with partners de-
pends on the contractors’ timing. Eng. Abed Ezz El-Re-
gal, Chairman & Managing Director at GUPCO, com-
mented saying that “IOCs often opt for an extension of 
the agreement at the last moment, in some cases dur-
ing the last six months, which does not give enough 
room for negotiations to EGPC and the contractors to 
agree on an optional extension.” He, therefore, rec-
ommended launching the negotiating process at least 
five years before the expiry date of the agreement. 
In order to face the challenges that the oil and gas 
companies in Egypt is dealing with, leaders in the 
sector called for flexibility to stabilize JVs economics 
that would help to boost oil industry’s overall perfor-
mance.
Importance of JVs Economics
Further debating the viability of proposed alterna-
tive agreements models, Geol. El Bahr pointed to the 
fact that regardless of the form of an agreement, “as 
long as there is economic balance and there is a val-
ue coming to both parties,” mutual cooperation will 
make sense. “This has to be carefully evaluated and 
studied case by case,” El Bahr continued, adding that 
“we cannot apply one model to all the fields because 
the cost of production will be different.” 

In his opinion, the framework of the PSAs works good 
in the ‘green’ phase’, however, there is still a gap to ex-
amine a model suitable for ‘brown’ fields, drawing on 
the example of Agiba’s 1987 concession in the West-
ern Desert that is still exploring within a larger loca-
tion that offer possibilities for additional oil. Based on 
this case, El Bahr proposed that the way to “identify 
a development lease is to expand the focus beyond a 
single block, as there are many other potential blocks 
around the original discovery.” According to his rec-
ommendations, “having a bigger development lease 
around the discovery would allow investors to spend 
more and find more hydrocarbon.” 
In later stages, however, “the economics [as defined 
by the agreements] need to be revisited versus the 
remaining reserves in order to come up with the best 
scenario for both partners,” the former chairman add-
ed.
EOR Investments
The aim of the roundtable was also “to broaden the 
discussion out to look at how we can make invest-
ments in mature assets economic in Egypt,” said Bri-
an Twaddle. He added that “the brownfield assets 
in Egypt are predominantly onshore and in shallow 
water,” both of which “should be economic for invest-
ment in the current climate, and that is an opportu-
nity.” 
In relation to this, Shaheen Shaheen, IPR Vice Pres-
ident, said that “finding new oil is risky and costly, 
and even when oil is found we still need to construct 
production facilities, which also requires large invest-
ments.”
Hence, “almost 70% of oil production in Egypt comes 
from mature fields, which can be developed with 
modern enhanced oil recovery methods that require 
huge investments for both reservoir studies and pi-
lot testing,” Shaheen noted. Currently, “the common 
recovery factor (RF) in Egypt is an average of 34%,” 
which would entail that “about 30 billion barrels of 
residual oil will be abandoned in the Egyptian reser-
voirs after recovery by all the conventional production 
techniques,” according to IPR Vice President.
“In order to increase RF and make EOR projects eco-
nomically viable, Egypt’s oil sector is to undertake 
specific legislation reviews and deal with new flexible 
petroleum agreements to achieve a successful devel-
opment of the marginal reserves,” added Shaheen. 
Equally important, “new incentives are needed for 
highly expensive and risky model of the EOR in the 

coming decades; we need unconventional solutions 
to develop proper EOR methods for each reservoir to 
develop the fields and reduce expenses,” he elaborat-
ed.
In this way, “legislative amendments may help con-
vert currently marginal fields into attractive projects,” 
according to Shaheen. Similarly, “partnerships with 
the service sector and JVs under the Risk Sharing 
Agreements (RSA) will encourage investors to apply 
modern EOR in order to maximize RF and mutual rev-
enues for both the government and the investor,” he 
concluded.
In tackling oil recovery from mature fields in an eco-
nomic way, Eng. Nabil Salah, Operations Manager at 
GUPCO, said that his company has recovered 57% 
of oil from the original site in the Morgan field with 
primary and secondary methods. “We need to make 
more engineering reservoir studies in mature fields,” 
for which IOCs are requested to send proposals to 
EGPC not only at the end of the concession, but also 
during the life of the reservoir. This will then allow 
EGPC to be more flexible with companies’ needs.
Companies such as GUPCO have already initiated 
waterflooding and EOR processes, with ‘very good re-
sults’ in the Morgan field. “GUPCO has almost finished 
all studies for low salinity (LoSal) water injection, 
which will freeze around 25% of the residual oil,” add-
ed Eng. Salah, scheduling the execution of the project 
with EOR methods in 2017.
Also “Petrobel started working in EOR about five years 
ago with a series of trials and tests in chemical EOR 
and low salinity water injection methods expected 
to be applied in July 2016,” said Santo Giannone, 
Petrobel Deputy Reservoir General Manager and 
Board Member. He added that Petrobel is now test-
ing the method of polymer injection in the Belayim 
Land Field, as a pilot project launched in 2015, with 
first results expected by the end of 2016. “Having only 
3% or 4% of additional RF through EOR will be a very 
good result from the economic point of view,” added 
Giannone. 
The vivid debate at the roundtable succeeded in shed-
ding light on possible practical solutions in the oil and 
gas industry that may impact different policies in the 
future. The Brownfields Committee thus hopes for op-
portunities to help advance the tackled issues in order 
to enhance performance of the Egyptian oil sector.
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By Nataša Kubíková, Amanda Figueras, Salma Essam

The EOR/ Water Flooding Technical 
Convention dedicated a day to a se-
ries of technical workshops bringing 
together experts in the oil and gas field 
to discuss new ideas and newly imple-
mented techniques, as well as to learn 
from success stories. 
While the first two days of the technical 
convention provided a unique oppor-
tunity to hold a dis-cussion about EOR 
investments, the workshops was an 
opportunity for audience to divide into 
smaller groups for evaluation of inno-
vative ideas. 
The workshops focused on well stim-
ulation, water management, surveil-
lance, extending technol-ogy, reservoir 
characterization, integrated studies, 
water flooding, and chemical enhanced 
oil re-covery (EOR). 
Well Stimulation
Well stimulation techniques are de-
signed to restore and enhance well pro-
ductivity. Introducing the techniques, 
which include acid or solvent jobs, and 
hydro fracturing, Ahmed Abdel Hamid, 
Pe-troleum Engineer at Qarun Petrole-
um Company (QPC), explained the ben-
efits. According to Abdel Hamid, having 
applied re-fracking technologies, QPC 
has improved waterflood performance 
as it successfully increased well produc-
tivity by 25% and doubled water injec-
tion. “Re-fracking is proved to be one of 
the effective and economical solutions 
to enhance or regain well’s producti-
vi-ty or injectivity, and to considerably 
prolong well’s life,” Abdel Hamid con-
cluded. 
In another presentation on fractured 
reservoirs, Saber Moustafa Selim, For-
mer Exploration Gen-eral Manager at 

SUCO, talked about the role and con-
tribution of 3D fracture trends of base-
ment on EOR. On the case of the Zeit 
Bay field, located at southwest offshore 
part of Gulf of Suez, Moustafa Selim 
stressed that fractured basement is 
included in the category of un-conven-
tional reservoirs and its performance 
needs better understanding and char-
acterization to optimize the drainage 
and EOR. The most important issue is 
to define fracture trends, where 3D frac-
ture trends can be built and calibrated 
against fracture density or well test per-
meability values. 
Addressing the issue of cross flow in a 
multilayer producing well, which is a 
common problem of highly depleted 
mature fields, Colin Cranfield, Princi-
pal Reservoir Engineer, Baker Hughes 
pointed to the challenge of the com-
munication between injectors and pro-
ducers. Cranfield introduced ad-vanced 
communication analysis technology, 
provided by the company that serves 
to optimize wa-terflooding. The Sweep-
SCAN™ technology is “based on math-
ematical analysis that matches the 
similarity in shape between different 
signals about oil rate, water rate, and 
applied pressure.” 
Another strategy related to the stimu-
lation is the zonal isolation of deplet-
ed zone by using organic crosslinked 
polymer, Alaa Epead, Coiled Tubing & 
Stimulation Engineer, Technical Advi-
sor in Halli-burton, explained. He men-
tioned some of the most common well 
problems such as the cross flow, the 
flow behind pipe and casing leaks, or 
the coning/cusping, that the company 
encountered in the Meleiha field. Epead 

then introduced Halliburton’s Organ-
ic Cross-Linked Polymer Technolo-gy 
(OCP) as a solution to tackle these diffi-
culties, which has proven to maximize 
production from high pressure zone 
and prevent cross flow. The OCP allows 
to “permanently seal the target zone by 
forming a three dimensional rigid gel 
which is proven to be stable up to 400 
degree Fahren-heit,” Halliburton’s Engi-
neer added.
Eslam Hamed and Mohamed Abass, 
Senior Reservoir Engineers, Qarun Pe-
troleum Company (QPC), presented 
hard challenges and proper solutions 
that have been implemented during 
the company’s Western Desert field 
development phases. They introduced 
the stimulation technique deployed in 
the El Diyur mature black oil field to 
unlock the reservoir oil potentials. The 
engineers said that after a decline in the 
oil production in 2007, a water-flooding 
project was implemented, and hydrau-
lic fracturing was identified as the op-
timum stimulation technique in this 
case.
Water Management
The majority of mature fields in Egypt 
are operating under water flood to 
maintain reservoir pres-sure and en-
hance hydrocarbon production. In ma-
ture water floods, oil is usually co-pro-
duced with large volumes of water 
- water cut larger than 75%; however, 
a significant amount of unswept oil 
remains in the reservoir as floods are 
operated at less optimal conditions 
over many years, partic-ularly as the 
oil production gradually declines over 
time and the incentives for investments 
wane.

Mohammed Ismael, Enap Sipetrol Inter-
national, Senior Simulation Engineer, 
presented a water management meth-
od – streamline-based flow simulation. 
The technique is to manage water and 
miscible flooding, which requires an 
understanding of how injectors dis-
place the fluid to the pro-ducers. A key 
element to a successful flood is good 
sweep efficiency, which can be signifi-
cantly impacted by reservoir heteroge-
neity resulting in areas of water cycling 
and poor sweep as flood become ma-
ture. Case studies on areas in which the 
technology has proved valuable show 
that the method provides “a very quick 
tool to study and evaluate the connec-
tivity any group of wells,” he said.  
Another challenge of waterflooding in 
offshore fields related to the question 
about the location for water injection 
in the wells. This requires constructing 
long pipelines, drilling water source 
wells - aquifer water, and using the sea 
water which needs a pumping system 
on the platform. All of the mentioned 
methods are time and cost demand-
ing. The dumpflooding, or gravity wa-
ter-flooding was presented as a viable 
solution, as Mahmoud Hamdy, and 
Ibrahim Ali, Reservoir Engi-neers in 
GUPCO presented. The engineers said 
that the technique is also “economi-
cally attractive” as there is no need for 
injection surface facilities and injection 
fluid costs. 
Surveillance & Monitoring
Surveillance and Monitoring is the key 
to understand the reservoir perfor-
mance and identify the opportunities 
that will improve the ultimate oil recov-
ery and make it more efficient with less 
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as-sociated cost. Surveillance includes 
surveys related to injection wells - SRT, 
PFOT, injectivity moni-toring, injection 
logging. 
GUPCO’s Reservoir Engineer, Peter 
Magdy, emphasized the importance 
of surveillance for water flooding pro-
jects. Surveillance tools such as chem-
ical tracer surveys, saturation logs, and 
step rate tests help in taking corrective 
decisions and actions, he explained. In 
addition, they can be used to identify 
poorly swept regions, less supported 
regions, optimize injection targets to 
maximize the recovery efficiency, and 
detect early water breakthrough. As a 
reliable monitoring tool, Magdy fur-ther 
clarified the importance of the step rate 
test, explaining that its objective is to 
obtain for-mation fracture pressure. 
“Surveillance is the key to understand 
reservoir performance,” he add-ed. 
Magdy further presented the “Hall Plot” 
analysis for assessing the performance 
of the injector through detecting water 
injectivity changes that occur over the 
injection period.
Extending Technology
Reservoir engineers presented their 
case studies on technologies used for 
power injections and for maximizing 
oil recovery. Eng. Mohamed Mostafa, 
ESP Team Leader at Qarun Petroleum 
Com-pany (QCP), introduced Egypt’s 
West of Nile success story using ad-
vanced ESP well completion technolo-
gy. Qarun has succeeded in expanding 
the application of this methodology 
to several fields. “It is proved to be a 
non-complex power injection technolo-
gy, and its design takes into considera-
tion all the injection zone capabilities,” 
said Eng. Mostafa.
Also from QCP, Eng. Hussein Abu Lei-
la, Surface Facility General Manager, 
presented on Microbiol-ogy Influenced 
Corrosion (MIC) mechanisms and 
monitoring techniques. Eng. Abu Leila 
said that corrosion and reservoir risk 
base analysis in addition to economic 
analysis could be included as tactics 
to control bacteria growth. The pres-
entation revealed that when applying 
MIC technique, loss of injectivity and 
environmental impacts should also be 
considered.
Petrobel shared its experience in max-
imizing oil recovery in mature fields 
through integrated studies. Alberto 
Boccardi, company’s Production Man-
ager, revealed progress of Petrobel in 
maximizing oil recovery in Belayim 
Land field when all three EOR Pilots will 
be completed during 2016 to produce 
first results for assessment next year. 
Boccardi added that on-going develop-
ment of Real Time Data Acquisition and 
Monitoring system is to help introduce 
new technology in the field. “The suc-
cess was mainly achieved due to the 
accurate and continuous monitoring of 
field performances,” Boccardi noted.
Reservoir Characterization 
Several companies presented their ex-
perience and achievements on reser-
voir characterization. 
Saber Mostafa Selim, Former Explora-
tion General Manager at Suez Oil Com-
pany (SUCO), dis-cussed the impor-
tance of the reservoir characterization 

model used to enhance oil recovery 
from Nubian Sandstone Reservoir and 
Ras Budran Field. As he said, it requires 
a multi-disciplinary ap-proach and ef-
fective management of a large amount 
of data. The results revealed that res-
ervoir and non-reservoir zones should 
be separated from sedimentary cycles 
as mappable micro-zones, but some of 
the thicker micro-zones require further 
subdivisions.
Similarly, Osama Ahmed Nour, Senior 
Reservoir Engineer, EGPC, shared the 
company’s experience on five oil fields 
in the Kharita formation, in the Western 
Desert. Eng. Nour explained that de-
ter-mining the best EOR method for the 
mature fields was the real challenge, 
and he gave some rec-ommendations 
for future EOR technology application. 
In addition, he recommended starting 
the EOR techniques in Kharita as early 
as possible, since reservoirs of this for-
mation are almost de-pleted and suffer 
from sharp decline in oil production.
The final presentation disclosed reju-
venation mechanism in mature fields 
through STOIIP valida-tion for mul-
ti-layered reservoirs, with reference to 
the complex reservoirs of the Nezza-
zat group in the Gulf of Suez, Mostafa 
Mamdouh, Reservoir Engineer in GUP-
CO showed. The Big Loop simu-lation 
approach was used to cover all the ex-
isting geological uncertainties over re-
viewing the Nezzazzat Field through a 
competent model. The history matched 
model in layer basis has suc-cessful-
ly proved that the dynamic STOIIP is 
higher than the pre-Study volumetric 
STOIIP with ± 5 MMBO, which opened a 
room for a new drill. This has increased 
the current recovery factor.
Integrated Studies
The theme of integrated studies was 
launched with a presentation by Mo-
hamed Fahmy, Senior Reservoir Engi-
neer at Bapetco, who talked about the 
integrated petrophysical geological 
approach to model water injection split 
in multi layering water injection. The 
case study of the Bahariya formation 
in NEAG-1 Field, in the Western Desert 
started in 2010 with the development 
of a split ration - water injection allo-
cation factor. As of today, as the engi-
neer explained, its margin error is less 
than 10% and by using this calculation 
method, a total of expected cost saving 
is about $500,000.
Colin Cranfield from Baker Hughes also 
stressed the importance of having an 
integrated approach to deliver success-
ful EOR projects. He said that “collabo-
ration between oil companies, govern-
ment, and the service sector through 
shared logistics and facilities, and com-
mercial alignment is needed.” 
Chemical EOR 
Several chemical EOR (CEOR) pro-
cesses were investigated to increase 
oil production and maximize ultimate 
recovery. Among them, Nano-fluid 
technique, Thermally Activated Parti-
cles (TAP), and polymer flooding ap-
plications were introduced in the last 
session of the workshop to increase oil 
recovery. 
Eng. Mohamed Tarek from Cairo Uni-
versity, conducted a comparative study 

on the application of the Nano-fluid 
mixture and the conventional EOR. Na-
no-fluid is the technique, in which Na-
no-particles are suspended in tradition-
al heat and transfer fluid as water and 
oil. In this study, Eng. Tarek found out 
that Nano increases oil recovery factor. 
In addition, Iron Oxide can increase the 
injected water viscosity, while Alumi-
num Oxide and Nickel (II) Nitrates can 
decrease oil viscosity.
The TAP technique used for improving 
sweep efficiency in mature fields such 
as the Belayim Land field of Eni/Petro-
bel was explored. Massimiliano Mattei 
presented positive results indicated in 
the 2009 pilot. In addition, five promis-
ing candidates have been selected for a 
new TAP theory implementation to ad-
vance the technology. 
Eng. Mostafa Kortam from Petrobel, 
discussed the polymer flooding appli-
cation. He explained that key factors 
that may influence polymer stability 
and performance such as high reservoir 
temperature, high brine salinity, and 
hardness, mechanical degradation and 
absorption, were all considered. Ter-
tiary corefloods with polymer solution 
were executed to assess the EOR effect 
at the core-scale. In the presentation, 
the results showed a significant addi-
tional oil recovery, up to 8% compared 
to seawater injection. 
Water flooding
Waterflooding was discussed by Kuwait 
Energy, GUPCO, and Petrosilah. Ahmed 
Rabie, Kuwait En-ergy’s Reservoir En-
gineer, described a successful appli-
cation of water injection in the Rudeis 

IB Reservoir, in the Umm El Yusr Field, 
Area “A”, in the Eastern Desert. As he 
explained, the field was producing for 
over 40 years without pressure support, 
until April 2013, when after rented a 
water flood facility the company start-
ed the pilot water injection flood with 
incremental oil gains.
In the case of Morgan field, Islam Ze-
wain, GUPCO Reservoir Engineer, spoke 
about a 40-year wa-ter management 
success story since 1974, when water-
flooding using seawater started.
Petrosilah’s Senior Reservoir Engineers, 
Omer Badawy, and Youssuf Kamal, 
showed the results of their water flood 
projects in two major fields – N. Silah 
and N. Silah Deep. – in the El Fayum 
con-cession, and their effect on the 
production profile. PetroSilah’s engi-
neers highlighted cost optimi-zation 
and a cross-disciplinary cooperation 
between engineers and geologists, as a 
key to positive achievements. 
Lastly, the challenge of economic 
trade-offs during the design phase of 
a waterflooding project was raised. 
Indeed, often the most impactful and 
difficult of these decisions involve the 
modifica-tion of the composition of wa-
ter injection. 
In relation to CEOR, Paul Choules, Con-
sultant at Water Standard, explained 
how a unified screen-ing tool merging 
mechanic reservoir simulation and 
modeling of produced water treatment 
strat-egies allows users to compare var-
ious options on the basis of Net Present 
Value (NPV). 

“THE SWEEPSCAN™ TECHNOLOGY IS BASED ON MATHEMATICAL 
ANALYSIS THAT MATCHES THE SIMILARITY IN SHAPE BETWEEN 
DIFFERENT SIGNALS ABOUT OIL RATE, WATER RATE, AND APPLIED 
PRESSURE.” 

“THE SUCCESS WAS MAINLY ACHIEVED DUE TO THE ACCURATE AND 
CONTINUOUS MONITORING OF FIELD PERFORMANCES.”

“SURVEILLANCE IS THE KEY TO UNDERSTAND RESERVOIR 
PERFORMANCE”

COLIN CRANFIELD
Principal Reservoir Engineer, Baker Hughes 

ALBERTO BOCCARDI
Production Manager, Petrobel

PETER MAGDY
Reservoir Engineer, GUPCO

31June 2016 - ISSUE 114

www.egyptoil-gas.com


