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A
ll around, we have evidence of the 
positive impact the refi ning and 
petrochemical industry has had on 
our lives and way of living – from 
transportation fuels (cars, ships 

and aeroplanes), to providing energy for 
homes and different industries, right through 
to many of the appliances, materials and 
devices that we use every day – computers, 
cars, mobile devices, construction materials, 
packaging – all impossible to imagine 
without the use of chemical and petrochemical 
products.

The whole development of civilisation is 
based on growing energy consumption, and 
refi ning is a reliable and affordable energy 
supplier, namely, a producer of liquid fuels 
that are easily transported and usable in dif-
ferent ways. The role and importance of the 
refi ning and petrochemical industry in how 
daily human life has evolved cannot and 
should not be underestimated.

The technological journey
“Although 50 years seems a long time in our 
industry, many of the original processes re-
main the foundation blocks of all refi neries 

today. We still see many processes very simi-
lar to 50 years ago, for example, delayed cok-
ing,” says Colin Chapman, president, Euro 
Petroleum Consultants, an independent 
consulting company in the oil, gas and pet-
rochemical sectors, as well as a producer of 
specialised annual international conferences 
and training seminars, focusing on market 
trends, technological advances and business 
strategies for the petroleum industry.

“Naturally, energy effi ciency and safety of 
operations have greatly improved. A key area 
where we have seen tremendous improve-
ment and innovation is in the fi eld of cata-
lysts – for all the major catalytic processes, 
for example, FCC (fl uid catalytic cracking), 
hydrocracking, catalytic reforming and hy-
drotreating, and this is an ongoing trend,” 
Chapman adds.

The size and complexity of individual re-
fi neries has vastly increased over the years – 
with huge refi neries such as Reliance in India 
and also important integrated refi ning and 
petrochemical complexes in the Middle East 
and in Asia.

In today’s business climate, we see that 
competition in the refi ning and petrochemical 

sectors continues to increase – year after year 
and in every region – and the Middle East is 
no exception. Companies in the region have 
continued exploring ways to maximise re-
turns not only by investing on new and ex-
isting assets but also through investment in 
innovation and development activities for 
long-term growth.

There remains a clear drive and commit-
ment on improving product specifi cations, 
increasing conversion, reducing emissions 
and increasing margins – technologies being 
at the centre of these developments and ad-
vances. We have seen many examples in the 
Middle East region – with a number of highly 
complex and highly integrated assets – all 
primed to achieve top-in-class performance.

“In the past decade, the Middle East refi n-
ing industry has experienced a real boom pe-
riod. In 2007, the total oil refi ning capacity in 
the region was nearly 7.5 million barrels per 
day (mbpd). It is now exceeding 9.5mbpd. 
Speaking of the impact of oil price on the in-
dustry, one key trend that we have witnessed 
is the shift to increased refi ning and petro-
chemicals integration – this was extremely 
signifi cant for the local refi ners after the oil 
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In the current scenario, refi nery-petrochemical integration, 
incorporating renewables and digitalisation will be the key 

tools for future business optimisation in the refi ning and 
petrochemical industry, predicts Colin Chapman, president, 

Euro Petroleum Consultants 

Roadmap for Downstream Success
MORE TOWARDS PETROCHEMICALS

WORDS:  MARTIN MENACHERY



price collapse in 2014,” comments Chapman. 
“We have seen some stability over the past 18 
months in oil price; but, as we know, things 
can change quickly due to market conditions, 
or geopolitical factors. Current price levels 
seem to be favourable for both producers and 
consumers alike, offering a good balance.”

Key innovations from the industry
Pointing out the prime innovations from the 
refi ning industry, Chapman states: “In terms 
of process innovations, I would like to men-
tion fi rstly the delayed coking technology. It 
is the most implemented solution when look-
ing in to maximising light petroleum prod-
ucts production. Innovation notably in the 
fi eld of safety has greatly evolved in this tech-
nology, for example, automated slide valves.”

Another important process is hydrocrack-
ing. It is also a mature technology to maxi-
mise ultra-low sulphur diesel production 
to cover growing global demand in middle 
distillates. And fi nally, the continuous de-
velopment of FCC technology – tradition-
ally, this process was focused on gasoline 
production; but today, the importance of this 
process is increasing in terms of refi ning and 

environment. It has been proved that focus-
ing on enhancing existing processes and de-
signing new facilities, with optimisation al-
ready in mind, are showing signifi cant results 
in our industry – in terms of costs, margins, 
reliability and safety,” Chapman discloses.

“Taking a position of both a consulting 
and a conference organiser company, we can 
refl ect on OpEx in the Middle East. We have 
been organising OpEx events for this region 
for several years now, and it is clearly visible 
that interest in this area and related subjects 
is progressively growing.”

“The idea behind these conferences was 
to bring together key industry players and 
solution providers to initiate discussions, to 
update oil and gas companies on what is new 
in the world of excellence and what others 
do to reach the goals. Initially, it was more 
like a large-scale workshop for specialists 
deeply involved in this process and spoke 
the same ‘language’ in terms of methods,                                 
terminology, etc.”

“We did not actually expect it to expand 
on such a pace and scale within a couple of 
years – the reason for that was the interest 
of companies in operational effi ciency and 

Digitalisation of the refining industry becomes particularly important for large companies with several sites and complex facilities. 

petrochemicals integration. There have also 
been signifi cant developments in process 
control, data management, and advanced 
control systems, which have helped to im-
prove effi ciency and safety of operating units.

“Another area is the development of resi-
due hydrocracking options, which is very 
topical these days. Several companies have 
developed improved technologies with high 
conversion of high sulphur fuel oil (HSFO). 
However, due to the relative lack of operating 
experience in such processes, there may be 
certain teething problems with certain criti-
cal pieces of equipment,” opines Chapman.

Modularisation is also an important de-
velopment for optimisation of project imple-
mentation. This is particularly important in 
diffi cult isolated locations.

Operational excellence
“We have seen recently that operational ex-
cellence (OpEx) and energy effi ciency strate-
gies are not only a part of sustainable develop-
ment programmes of oil and gas companies, 
but also at the core of those – an essential 
element of success in today’s highly com-
petitive, unpredictable and rapidly changing 
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all its elements. Today, it is a full-scale in-
dustry platform for almost everyone that is 
somehow connected with the idea of OpEx,”  
claims Chapman.

Catalysts are the enablers
Catalytic processes are at the heart of all 
modern refi neries and petrochemical com-
plexes and with the recent drive for increased 
integration, the number of units using mod-
ern catalysts has increased signifi cantly. The 
right catalyst can help improve margins, 
achieve better product quality, higher yields 
and longer cycle lengths – all this with rela-
tively small investment.

Catalyst producers are continuing to de-
velop enhanced versions of their products 
to meet not only changing regulations, but 
also the landscape of the refi ning and pet-
rochemicals sector – changing feedstock, 
higher quality products, higher unit output to 
maximise profi t, to name but a few – the lat-
est generation catalysts will help meet these                     
new challenges.

The Middle East region is one of the key 
global refi ning regions, and all ongoing and 
announced projects can be considered world-
scale projects with high complexity, close in-
tegration with petrochemicals and a focus on 
providing support to other local industries. It 
is clear that the development of these Middle 
East refi ning centres will constitute a strong 
driver for local economic growth.

The sustainability campaign
“As with all industrial sites, the environment, 
health, safety, security and quality aspects are 
and must remain top priority – refi neries and 
petrochemical sites are no different. We have 
witnessed in our industry the investment 
made by companies both fi nancially and in 
terms of effort and dedication to meet these 
challenges and goals. Looking more specifi -
cally at process safety – it plays a key role, 
helping businesses maintain stability and 
gain strength in the market place, including 
share growth from positive reputation and 
company image,” Chapman mentions.

A comprehensive safety system and ap-
proach should support management of com-
panies to solve various important issues like 
understanding processes better, identify-
ing hazards/threats and causes, determine 
credible consequences, evaluate risks and 
eliminate, or reduce those, highlight weak 
points, maintain asset integrity at all lifecycle 
and supply chain stages, prepare emergency 

response, encourage cultural changes, pro-
vide knowledge injection, increase visibility 
of safety, and many more. 

The campaign for a shift to renewables is 
real and refi ners should and will need to take 
it into consideration. It could constitute a 
potential threat for the traditional oil refi n-
ing industry, and refi ners should be ready to 
adapt their strategies as a result – because, 
without doubt, renewables will affect the re-
fi ning industry and the way in which it is run.

“We have already seen many majors and 
other end-users evolve and branch out into 
other energy sectors, including renewables. 
The key will be to evolve to meet in the best 
way the future market demands and trends,” 
points out Chapman.

It is more than likely that Electric Vehicles 
(EVs) will have an impact on the refi ning 
industry; but, this is not likely to happen in 
the short term and as a result is unlikely to 
impact current investment decisions. There 
remain a number of uncertainties regarding 

the EVs – including defi ning the ‘true’ energy 
footprint of EVs, the relative lack of infra-
structure, and the cost barrier.

Most signifi cantly, an electric vehicle is 
only as ‘clean’ as the way its electricity has 
been produced. If the power generation is 
nuclear, or renewable, the carbon footprint is 
indeed very limited. But, if electricity is pro-
duced, through a combination of coal, gas, 
nuclear and renewables, the ‘well-to-wheel’ 
comparison of diesel, or gasoline cars with 
EVs is much more balanced.

“I think we shall see in certain European 
countries more use of EVs in large cities such 
as London and Paris – to help reduce prob-
lems associated with pollution. A key issue 
will be the development of more effi cient bat-
teries, which will help to increase the gap be-
tween recharging,” Chapman remarks.

The IMO regulations
The IMO Marpol VI regulation is rightly con-
sidered as the major upcoming challenge for 

“There are many potential game-changing 
steps to be adopted by the refi ning industry 
to keep pace with the progress of the world; 
but, I would like to highlight moving more 
towards petrochemicals as the key.”
Colin Chapman, president, Euro Petroleum Consultants 
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the refi ning industry. There are two industry 
sectors directly impacted – the shipping in-
dustry and the refi ning industry.

Between now and 2020, both ship owners 
and refi ners will have to decide how best to 
comply with the proposed IMO regulations. 
There are a number of possible solutions with 
varying degrees of certainty and cost – scrub-
bers, use of blending agents, etc. The spread 
of low sulphur fuel oil to HSFO is likely to be 
signifi cant in the short term.

“Refi ners will look to invest in residue 
hydro processing – this will be critical for 
refi ners, if they want to gain from this tran-
sition. The choice of technology is also criti-
cal here. Economic options for shippers are 
not clear and modelling scenarios is essen-
tial. Compliance strategies are very likely to 
evolve over time,” declares Chapman.

“The Middle East will also be affected – 
but the situation is slightly different as fuel 

oil is used for power generation in the region. 
There will be an expected growth during the 
period through to 2025 – driven not only by 
the increased use of fuel oil in power genera-
tion but also the increase in bunker demand 
for ultra-low sulphur fuel oil.”

The talent pool
The shortage of qualifi ed specialists poses a 
real problem in many regions and this im-
pacts ongoing and future operations. The 
lack of local experts means that companies 
are obliged to use the services of experienced 
contracted specialists from other regions. 
They are usually very expensive compared 
with local experts.

Lack of adequate training may lead to 
serious incidents, to important damage 
to assets and may impact the overall safe                       
working environment, for example, poor 
maintenance procedures.

This problem can be solved by attracting 
and encouraging more talented young men 
and women into the science and engineering 
disciplines and hence into the oil and gas in-
dustry. Trainings need to be highly effi cient 
with special attention to the information 
technology aspects to help young people un-
derstand how to manage the operations.

“In the Middle East region, a signifi cant 
number of staff and operators come from 

overseas and are made up of many different 
nationalities. This can lead to diffi culties in 
keeping a stable workforce since many spe-
cialists tend to stay a few years, and then 
move to different locations for various rea-
sons. It is also important to understand 
and take into account the different cultures 
when building teams to operate plants,”               
Chapman observes.

“Both millennials and baby boomers bring 
different attributes and skills to the table – 
this should be seen as a positive for the re-
fi ning industry. It is very important that both 
parties be open to dialogue and receptive of 
the other. Through adapted training pro-
grammes, there is an opportunity for knowl-
edge sharing. Many companies are busy 
implementing, or looking to implement pro-
grammes to facilitate this sharing of knowl-
edge and experience.”

Key challenges
One of the key challenges in front of the 
global refi ning industry is residue upgrad-
ing to reduce production of HSFO. In this,                     
selecting the best option, which meets the 
specifi c market requirements of each refi n-
ery, is critical.

Another major challenge is the need to ad-
dress the changing global markets for trans-
portation fuel and shift away from diesel in 

New refi ning capacity 
of 600 million tonnes 
by 2030
The global refi ning capacity was 
around 3.6 billion tonnes in 2016 and 
is expected to rise to about 4.2 billion 
tonnes in 2030.

FACTBOX

Refinery-petrochemical integration provides a real opportunity for refineries to increase margins and diversify their activities in the future. (Image for il-
lustration only)
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some regions, for example, Europe – espe-
cially, in large cities. Improving existing op-
erations and enhancing safety in ageing units 
are also major concerns for the industry.

Digitalisation of the refi ning industry 
becomes particularly important for large 
companies with several sites and complex 
facilities. This helps to optimise production 
in individual units and across all facilities, 
taking into account market changes, supply 
and demand fl uctuations, etc. Digitalisation 
will also help in collecting and analysing data 
– helping improve effi ciency of operating the 
assets – monitoring, controlling, mainte-
nance, etc.

Refinery-petrochemical integration 
Refi nery-petrochemical integration is a prov-
en route to maintaining competitive edge – 
the extent to which any of the technically fea-
sible integration options can be implemented 
and produce economic benefi t is dependent 
on a number of factors. Regional trends for 
feedstock availability, process economics and 
product demand as well as ownership issues 
potentially play a role. As a result, the extent 
of refi nery-petrochemical integration varies 
from region to region.

Petrochemical feedstock is an important 
driver in majority of cases. Availability of 
NGL (natural gas liquid) feeds, such as eth-
ane, reduces the need for refi nery-based liq-
uid feedstocks. The result is a lower degree of 
refi nery-petrochemical integration and this 
was the trend in the Middle East – limited 

The size and complexity of individual refineries has vastly increased over the years. (Image for illustration only) 

Moving forward
“The refi ning industry will continue to grow 
with the increased demand from the devel-
oping countries being the principal driver 
for that growth. The global refi ning capacity 
was around 3.6 billion tonnes in 2016 and is 
expected to rise to about 4.2 billion tonnes in 
2030,” Chapman notes.

“Simply speaking, around 600 million 
tonnes of new refi ning capacity will be re-
quired globally by 2030 – resulting in a few 
new refi neries. It is expected that 75% of these 
new capacity additions during the next 12 
years, or so, will be located in the Middle East 
and Asia regions.”

“There are many potential game-changing 
steps to be adopted by the refi ning industry 
to keep pace with the progress of the world; 
but, I would like to highlight moving more 
towards petrochemicals as the key. Also, fu-
ture development programmes should take 
into account the growing trend of incorpo-
rating renewables. And last but not least, 
digitalisation will, without doubt, be a key tool 
for future business optimisation,” concludes                             
Chapman.  

refi nery-petrochemical integration. This situ-
ation has begun to evolve with reduced eth-
ane availability for new projects and has been 
reduced with specifi c conditions being ap-
plied to new feedstock allocations. So, this 
has resulted in liquid feedstock starting to 
be used in the region. Future petrochemical 
growth in the Middle East will likely require 
further consideration of liquid feedstocks and       
therefore increased refi nery-petrochemical 
integration.

“Future petrochemical industry invest-
ments within the Middle East are likely to 
be based on liquefi ed petroleum gas, mixed 
feed, or naphtha cracking. Diversifi cation is 
also a key driver for the region. Liquid feed-
stocks produce a wider range of products, en-
abling a more diverse downstream portfolio,”                
asserts Chapman.

Refi nery-petrochemical integration pro-
vides a real opportunity for refi neries to in-
crease margins and diversify their activities 
in the future. It will be important to select the 
right projects that meet the market opportu-
nities and to understand which specifi c prod-
ucts should be prioritised.
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Renewables constitute a potential threat 
for the traditional oil refi ning industry, 
and refi ners should be ready to adapt their 
strategies as a result – because, without doubt, 
renewables will aff ect the refi ning industry 
and the way in which it is run.
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