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The government of Qatar is hopeful that its recent diplomatic black – balling by other GCC members 
Saudi Arabia, the United Arab Emirates (UAE) and Bahrain, together with Egypt, over its supposedly 
liberal approach to Islamic activists will not damage its oil and gas production or exports, reports 
Paul Cochrane, in Beirut. ‘We have no reasons to be concerned about gas supplies... This is a 
diplomatic row that should not result in an economic blockade,’ commented a spokesman from the 
Qatar Ministry of Energy and Industry, speaking to the government – run Qatar News Agency. 
 
The government’s optimism is backed by energy consultants, who told petroleum review that 
exports of Qatari gas via the Dolphin pipeline to the UAE are unlikely to be stopped. ‘If the UAE stops 
supplies from Qatar, firstly it is breach of the agreement, and secondly, the Emirates don’t have an 
immediate option to compensate losing Qatari gas, as it accounts for over a quarter of supply – 
between 20bn and 23bn cm,’ says Naser Tamimi, an independent Qatari energy expert. 
 
Tamimi believes that UAE imports of 1mn tonnes of Qatari LNG will also not be stopped despite the 
diplomatic spat, as switching to diesel or heavy fuel will be too expensive for the UAE.  Qatari LNG 
exports to Egypt, which account for two – thirds for the North African country’s gas needs – some 
4.4mn tonnes in 2016 – are also likely to continue. ‘Maybe the Egyptians could look for another 
supplier, but again, I don’t think Qatar, from their side, will stop exporting, as it will give a bad signal 
to other importer in LNG is used as a bargaining chip.’ 
 
There is a risk for Qatar if a maritime blockade by the UAE occurs, as it could affect the shipping of 
LNG and oil through the Persian Gulf, having to go instead through Iranian or Omani waters, 
particularly in the narrower Strait of Hormuz. Tankers serving Qatar that used to dock in Sharjah, 
UAE, are expected to re – route, notes Tamimi. Qatar is the world’s largest LNG exporter, accounting 
for nearly one – third of global trade, at 77.8mn tonnes in 2016, according to consultant IHS Markit. 
Asia is a primary export market. 
 
The diplomatic row is not expected to have an impact on the extended OPEC production cut 
agreement, as Qatar is not a major oil exporter, with oil production some 600,000 – 650,000 b/d. As 
Tamimi notes, if Qatar ignores the OPEC deal as a result of the row, ‘on its own, Qatar will not have a 
major impact on oil prices regionally or globally’. However, if Iran and Iraq, who have strong ties with 
Qatar, also do not implement the agreement, that could ‘add up’ to a potential problem.’ 
 
That said, there have been some repercussions. For example, according to The Daily Telegraph two 
Qatari vessels bound for the UK in early July were abruptly veered off course after Saudi Arabia and 
its allies severed diplomatic ties with Qatar and Imposed travel restriction on the emirate, which is 
the UK’s biggest LNG supplier. The Zaggar and AI Mafyar LNG carriers were to deliver gas to the UK’s  
South Hook terminal. The paper reported that the market price for gas delivered next month will be 
impacted, having risen by 4.5% to 37.675 p/ therm shortly after the tankers were re – routed. 
 
Meanwhile, The Oxford Institute for Energy Studies (OIES) warm that: ‘While the impacts of the 
current escalation on energy markets are likely to be limited, the same can’t be said for the stability 
of the Middle East. The region is already undergoing a “regional” civil war, which has fragmented 
countries, created new geographical boundaries weakened the authority of central governments 
and increased the power of non – state actors. The current rift within the GCC, if not contained will 
only amplify the “regional” civil war, increasing the risk of further fragmentation, more intense proxy 
conflicts, and higher instability, which, whilst it may not have a direct impact on immediate oil and 
gas supplies, may well impact the long – term productive potential of the region.’ 
 



The Sankofa oil and gas project, which is developing the Samoa and Gaye Name group of fields 
located approximately 60 km offshore Ghana, has produced first oil three months ahead of 
schedule. Being developed by the Ghana National Petroleum Corporation (GNPC), Eni (operator) and 
Vitol, the project will access some 1.5tn cf of gas and around 500mn barrels of oil in – place. The 
medium density, low sulphur crude is being produced through the John Agyekum Kufour FPSO, 
which has a storage capacity of 1.7mn barrels and is designed to accept tankers up to 320000 dwt, 
enabling first and second port loading. Production will ramp up to at least 45,000 b/d and the first 
cargo will be ready for loading in August. The development is an important contribution for the 
provision of clean energy in Ghana, providing enough gas to continuously supply Ghana’s thermal 
power sector until at least 2036. First gas is expected in 2018. The gas will also be processed by the 
John Agyekum Kufour, before being sent to shore for compression and distribution by a receiving 
facility. Daily production will be over 180cm cf/d. 
 
Turkish fuel retailer Turkuaz Petrol will invest $100mn on new service stations and rebranding others 
after its $139mn acquisition of Turkiye Petrolleri, reports PetrolPlaza. The announcement will see 
over 700 dealerships united under the Turkiye Petrolleri brand. Cagda Demirag, General Manager of 
the Turkuaz Petrol and Turkiye Petrolleri companies, is reported to have stated that the merged 
operation aims to become one of the operation aims to become one of the top three fuel 
distributors in Turkey, with plans to continue acquiring competitors. 
 
Following regulatory approval, Shell has completed the sale of its Australian aviation business Shell 
Aviation Australia to Viva Energy Australia $250mn, including working capital. Viva Energy is the 
exclusive licensee of all Shell branded fuels and lubricants in Australia. The Shell brand will remain 
visible across the aviation refuelling network in Australia and Viva Energy will continue supply to 
aviation customers as per existing agreements.  
 
Refiners to increase spend on digital tech 
Nearly two thirds of refiners plan to increase their investment in digital technologies over the next 
three to five years, although digital is not one of the top plant investment areas for refiners today, 
according to new research from Accenture.  
 
Based on a survey of more than 200 executives, functional leaders and engineers at refiners globally, 
the research shows that more than half of respondents (57%) said that their current level of digital 
investment  overall was more or significantly more than 12 months ago. While this spending is set to 
increase, only 19% of refiners rated digital as one of their top three priorities for spending on plant 
efficiency and productivity over the next three years. 
 
When asked to identify the most important benefits that digital technologies will provide, 
respondents most often cited more – effective plant management (63% of respondents), reducing 
operational risk (59%) and more – efficient and predictive maintenance (54%). 
 
Reducing operational costs appeared most frequently in the top three business priorities that will 
drive refiners’ next digital investment, cited by 39% of respondents, yet the most frequently 
mentioned barrier to digital implementation was the investment required, cited by 50% of 
respondents. 
 
‘Investments in digital technology, when deployed at scale, can generate operational savings far 
exceeding the investment costs, even in the short terms,’ says Andrew Smart, a Managing Director 
at Accenture who leads the company’s energy practice. ‘The fact that refiners plan to spend more on 
digital shows that they are cautiously optimistic about the incremental benefits to operations that 
new digital technologies can provide. While there is also concern about the cost of deploying these 



new solutions, leveraging big data and analytics for real – time operational insights could help 
refiners achieve best – in – class operational performance.  
 
Tracey Countryman, Managing Director, Asset and Operations Services, Accenture, says: ‘Now that 
computing power is cheaper than ever and mobile and Internet of Things solutions are more viable, 
refiners must more beyond simply piloting new digital technologies and into deployment at scale to 
see the benefits of digital. They will then recognise the significant reduction in operating costs and 
the potential for fundamental business transformation that these technologies can enables.’ 
 
Data security concerns 
When asked to identify the digital technologies that drive the greatest impact in operational 
performance, respondents most often cited analytics (74%), cybersecurity (41%) and mobility (38%). 
The inclusion of cybersecurity among the top three suggests that companies are seeking to offset 
the greater risk of cyberatack that comes with more – connected refinery operations. Some of the 
current and future planned business investment areas that increase this connectivity include more 
automation, moving operations to the cloud, mobile solutions, AI and robotics. 
 
‘As the number of connected systems and devices that share data in the energy value chain 
continues to grow, so does the scale and impact of any potential cyberattack risk,’ notes 
Countryman. ‘Historically, refinery execution and control systems have been on premises, locally 
maintained and fairly isolated compared with enterprise systems. With increases in wireless 
infrastructure connecting people and connecting machines, and manufacturing execution system 
applications moving to the cloud, new operational technology security measures are required.’ 
 
Showing the need for new measure, more than one third (36%) of respondents cited data security as 
a barrier to adoption of digital technologies; this figure rose to 50% among IT professionals surveyed. 
 
Ineos / DONG deal 
Ineos has acquired Danish company DONG Energy’s entire oil and gas business for $1.05bn, plus 
$250mn contingent. The deal makes ineos one of the top 10 producers in the North Sea and also the 
largest private company in the sector. The move marks DONG Energy’s final transition to ‘a leading, 
pure play renewable company’, according to CEO Henrik Pousen. 
 
The acquired business has a strong portfolio of long life assets, producing 100,000 boe/d in 2016 and 
with around 570mn boe of commercial and potential oil and gas reserves across the Danish, 
Norwegian and UK continental shelves. The portfolio is built around three world class fields – Ormen 
Lange, the largest field in the DONG portfolio and the second largest gas field in Norwegian waters; 
Laggan – Tormore, a new gas field West of Shetland which came onstream early 2016; and Syd Arne, 
a large oil field in Denmark. Ineos will also take over decommissioning liabilities of approximately 
$1.05bn. 
 
What’s new in refining technology? 
‘Given the pending changes in marine bunker fuel regulations, which of the current “bottom – of – 
the – barrel” upgrading technology is recommended to reduce exposure?’ asks Suleyman Ozmen, 
Vice President of Refining and Chemical Licensing at Shell Global Solutions. ‘Should refiners take 
advantage of the lower – priced, but more – difficult – to – process, opportunity crudes that are 
increasingly available? And how can refiners move away from the fuels commodities market in 
favour of petrochemicals or lubricant bas oils, which are commanding higher margins at present?’ 
 
The answer to these and other challenging issues downstream depend on the configuration of 
plants, their degree of complexity, the markets they serve, strategy and so on. Whatever the answer, 



‘It is important to be proactive to plan for future scenarios, as there is a lot of value to be captured – 
or at risk,’ says Ozmen. 
 
Picking the key technology trends may well impact a refiner’s profitability in the years ahead and 
enhance competitiveness. Admittedly, there are multiple potential technology solutions. And expert 
advice is required when assessing cutting – edge technologies and catalysts, pioneering process 
schemes and innovative configurations to meet changing market requirements.  
 
Tightening environmental regulations 
Over the past 20 years or so, technology advances have helped refiners deliver cleaner fuels and 
curb plant emissions. New product quality standards and emissions regulations will continue to 
tighten, and some may have a disruptive effect on refiners’ strategies.  
 
For example, the pending MARPOL Annex Vi, which will see sulphur content of marine bunker fuels 
from 3.5% to 0.5% by January 2020, is one of the biggest challenges facing refiners and will require 
them to make significant technology investments.  
 
A variety or residue conversion options are available, and refiners must conduct a thorough 
evaluation of their conversion and desulphurisation capacity. Many will need to add costly new units 
to their configurations.  
 
Delayed coking 
Delayed coking has long been the industry – standard approach for residue conversion, usually in 
combination with hydrocracking, and is one of the lower capital cost options. However, this 
technology produces significant amounts of coke – about 1.3 times the Conradson carbon residue 
(CCR) content of the feed. If petroleum coke production is targeted, delayed coking offers high crude 
flexibility.  However, petcoke has a low coal – related value. Higher value anode – grade coke can 
also be produced, although that restricts crude flexibility. 
 
As an investment, delayed coking is dependent on the crude price – as this increase, the required 
light – heavy (LH) differential for break – even increases. Refiners considering the introduction of a 
coker should pay special attention to the interfaces with the rest of the refinery. For example, the 
coker must integrate with the hydrocracker and the hydrotreaters, where capacity can sometimes 
be a constraint.  
 
Flexicoking enables the in – situ coke to be turned into power, but generally requires major 
reworking of the site’s utilities requirements. The process enables petcoke to be valued as a natural 
gas equivalent, but may conflict with carbon footprint aspirations.  
 
Solvent deasphalting (SDA) and Deaspalted oil (DAO) hydrocracking 
The combination of SDA and DAO offers one of the lowest capital cost options for residue 
conversion, compared with slurry bed hydrocracking. This combination is a relatively new option and 
has been applied at several sites over the last decade. Traditionally, DAO had to be processed in a 
fluidised catalytic cracking unit because of its high metals and CCR content. But now it can be 
processed in a hydrocracker with a demetallisation catalyst followed by pretreat and cracking 
catalysts. 
 
Some refiners are converting existing residue desulphurisation units into mild hydrocracker in 
combination with SDA. Depending on a site’s existing assets and the markets it serves, this is claimed 
to be an attractive option. 
 



Gasification  
Those refiners that already have a gasification unit are in an enviable position, and may just need to 
debottleneck it to produce heavier feeds. However, those that do not, face a much higher 
investment hurdle and will have a wide range of technologies to evaluate. 
 
Gasification can process highly viscous residues, including residue that cannot be blended back to 
stable fuel oil if they  are fed hot from upstream process units. 
 
In terms of economics, residue gasification is likely to score highly because it can process a wide 
range of low value refinery streams and asphaltenes.  
 
Although gasification has a high capital – cost intensity, residue gasification can be used to produce 
high – value products like synthesis gas for producing petrochemicals, hydrogen and power 
generation. 
 
The economic depend on the alternative pricing of these products. For example, hydrogen could be 
produced using a steam methane reformer. However, this can be expensive if the natural gas price is 
high. The capital cost of the steam methane reformer can also be discounted; and lower – value 
crude can be used.  
 
Sites that have a gasification unit but not an SDA unit are likely to find that the economics of adding 
an SDA unit it attractive, and the gasifier can handle the heavier stream with only some minor 
modifications.  
 
The Shell gasification process has been improved in recent years, driving down the capital cost and 
increasing reliability. The feed window has been expanded to enable the use of high – ash feedstocks 
and residue that have been severely thermally cracked. 
 
Slurry – phase residue hydrocracking  
This could be considered the technology of choice, if maximising the yield of liquid automotive fuels 
while avoiding low – value products, such as petcock, is the prime objective. However, slurry – phase 
residue hydrocracking it still an emerging option. Several licences for world – scale units have been 
sold in the last few years. 
 
Slurry – phase residue hydrocracking offers promise of feed flexibility for a wide range of residue 
qualities and high conversion to liquid transport fuels compared with other options. The capital cost 
can be high, but in higher oil prices scenarios where the preservation of liquid yield is important, the 
economics can be favourable. However, slurry – phase residue hydrocracking will only produce 
intermediates if it is integrated with downstream hydrotreating or hydrocracking. Refiners also need 
to be aware that disposing of the bleed stream can be challenging. 
 
Ebullated – bed residue hydrocracking  
This is a will – proven technology, but conversion depends on the crude type. It is less flexible than 
delayed coking, though some refiners use their operational experience in combination with the 
latest – generation sediment – control catalyst to diversify the crude mix. 
 
Moreover, the attractiveness of ebullated bed hydrocracking as a technology solution for refiners 
has been enhanced by the recent trend for greater vacuum residue (VR) feed processing flexibility, 
which leads to improved refinery crude diversification economics. 
 



Ebullated – bed hydrocracking can provide conversion of up to 80% of very refractive VR feeds with 
high contaminant metals and CCR contents. Since ebullated bed hydrocracking was commercialised 
in the 1960s, 16 units have been built. In the last four years its popularity has increased significantly 
and another six units are planned to be online by 2020. 
 
The first generation unit focused mainly on hydrodesulphurisation. In the 1990s, unit operation 
shifted towards higher bottoms conversion and with it came the advent of the sediment (foulant) 
control era. Higher at higher conversion levels owing to greater destabilisation of the VR feed matrix, 
known as SARA (saturates, aromatics, resins and asphaltenes). Unit cycle lengths were determined 
by the degree of sediment – induced fouling of key downstream hardware such as separators, 
heaters, fractionators and exchangers. This phenomenon constrained the feed processing flexibility 
of the units when high bottom conversion was the key operational objective. 
 
Today, the latest generation of control catalyst technology makes it possible to mitigate an ebullated 
bed hydrocracker’s propensity for fouling and meet or exceed target cycle lengths. This requires 
proper management of crude changes, effective unit monitoring and use of best practice, but can be 
a key profit generating opportunity. 
 
The catalyst employed plays a key role in maximising the unit on-stream factor, as it is the first line 
of defence in controlling sediment. Criterion Catalyst and Technologies have made significant 
advances using a customised catalyst development approached linked to crude type. 
 
Feed changes to the SARA matrix can lead to cycle – limiting fouling. So in the early stages, operators 
are advised to work closely with the unit licensor and catalyst. 
 
Ebullated – bed hydrocrackers are highly customised. There has been a great deal of innovation in 
the latest grassroots designs. Earlier generation designs were more closely integrated with 
downstream fluidised catalytic cracking units and the key products required further upgrading to 
meet the required specifications. In contrast, the design of newer generation units features an 
integrated hydrocracker – high pressure hyrotreater in the same high – pressure loop. This enables 
direct production of high – value transportation fuels such as ultra – low – sulphur diesel from VR. 
Shell currently operates both types of ebullated – bed unit licensed technologies – Axens’ H-OilRC 
and Chevron Lummus Global’s LC – FINNING technology. 
 
To close some of the conversion gap with slurry – bed hydrocracking, there are licensed schemes in 
which an ebullated – bed residue hydrocracking unit is integrated with an SDA unit. 
 
Hydrocracker – ethylene cracker integration 
Hydrocracker – ethylene cracker integration in also proving to be an important differentiator for the 
competitiveness of refineries. Historically, the main product of the hydrocracker was middle 
distillates, and the main liquid feed for the ethylene cracker was naphtha. However, the picture 
today is far more complex. 
 
In recent years, several operations have transformed the mode of operation of these two critical 
units. Essentially, they run them as a single, optimised operation and vary the feeds and product 
slates according to market dynamics. As a result, they have  reported substantially enhanced 
margins through this integrated approach. 
 
In a conventional refinery, the hydrocracker typically converts vacuum gas oil (VGO) to middle 
distillates, and the hydrocracker bottoms are recycled to maximise feed conversion. 
 



In some markets, however, the economics have become more attractive for petrochemicals than 
fuels. In this case, there is an opportunity for business with a single – stage hydrocracker with a 
recycle, or a two – stage hydrocracker, to revamp it to a single – stage, once – through operation. 
The uncracked hydrowax provides a high – quality ethylene cracker feedstock and the 
hydrocracker’s capacity can be substantially increased for a moderate investment. Such a change 
can help maximise the value to the overall refiner – petrochemicals enterprise rather than just to an 
individual unit. 
 
As in refining the petrochemicals sector experiences it own economic cycles. When operating an 
integrated refinery – petrochemicals business, the key to long – term success is feedstock flexibility. 
 
Hydrocracking has an important advantage, because it can put hydrogen selectively into the bottoms 
product, pulling back some of the yield loss. The higher the hydrogen content, the higher the 
ethylene yield and the value of this feedstock. Consequently, many modern ethylene crackers are 
being designed to process a wide variety of liquid feedstock, from LPG to naphtha to hydrowax. The 
quality of the hydrowax is key. 
 
Key takeaway 
There are huge opportunities for refiners to increase margins by increasing crude flexibility and 
deploying fresh thinking and technology in favour of more differentiated products like 
petrochemicals. 
 
 
 


