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Element Six “GP-2 PDC Cutters” supplied by SMT give
good drilling performance in Changqing area
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The usage index of Element Six
“GP-2 PDC Cutters meets the drilling speed requirements,
with good performance, in Changqing area.
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Bringing aﬂ'ordable gas to China

Maarten Wetselaar leads Shell’s efforts toward two—way energy ties with domestic companies

By ZHENG XIN
zhengrin@chinadaily.com.cn

Maarten Wetselaar, Shell’s direct-
or for integrated gas and new ener-
gies, loves sports so much he
believes there are clear parallels
between sports and the energy sec-
tor.

The gas industry, he believes,
would benefit by drawing lessons
from athletes. Both sports and the
energy sector need the right condi-
tions to excel, and both need to com-
mit to a lifetime of self-
improvement if they want to win, he
said. .

“If you do not improve, the com-

petition will overtake you in both

sectors, because the competition

will always improve.”
To better compete in the Chinese
research

the next 10 years, Shell’s new energy
business team has been explormg
oppomlqiﬁes,wmelnrsaid.

and areas where Shell’s new tech-
nology could be introduced are in
focus, he said. -

“Many global energy companies
compete on one hand, and collabo-
rate on the other hand,” he said.

“Shell, which has been partnering
with Chinese national oil compa-
nies in and outside of China, brings
secure supplies of energy from
countries and regions around the
globe to China, while also partner-
ing with Chinese companies to take
their products and services in
design, and engineering, to our pro-
jects overseas.”

After joining Shell in 1995, Wetse-
laar held a variety of financial, com-
mercial and general management
rolesin downstream and trading busi-
nesses in Europe, Brazil and Ghana.

He became the director of inte-
grated gas and new energies and a
member of the executive committee

Maarten Wetselaar, director of Shell's integrated gas and new energies, speaks during the 23rd World
Energy Congress on Oct 11, 2016, in Istanbul. arp

of Royal Dutch Shell in 2015. He is
responsible for Shell’s integrated
gas business, including the indus-
and gas-to-liquids positions.
China’s push to clean up the envi-
ronment is creating a huge renewa-
ble energy market, tempting global
giants of the energy industry includ-
ing Shell.
Believing that natural gas will be
an essential part of the future ener-
gy mix as the world moves to a low-
carbon future, Wetselaar vowed to

lead Shell toward a larger share of .

the market.

“Chinaisin anew eraand Chinese
people need a higher quality of life,
which also requires a higher quality
energy system, and that basically
means less coal and more natural
gas and more renewable (energy) in
the mix,” he said.

Welxdaarsaidtherehadbeentm—

energy fields with the idea of transi-
tioning to a cleaner system, with
coal being phased out, and other
forms of energy coming in.

China is making the single biggest
contribution to retiring coal with a
phenomenal reduction of coal in the
energy mix. This is a result of very
dglibe:m government policies, he

“Chinaison)yatthebeg!nningof
the journey of increased gas which
we think will at least double if not
triple in the next 10-15 years. Right

small (6.6 percent in 2017) compared
to some of the more advanced econ-
omies (ranging from 22 percent to 67
percent),” he said.
‘Wetselaar said Shell will continue

the globe to China. We and our Chi-
nese partners complement each
other with different strengths and
attributes.”

Bohai New Gas Field Sustains Millions Population For 100 Years
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How Al Is Bringing
Sweeping Changes To The
Oil Industry - Jan 2019
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How Al Is Bringing Sweeping Changes To The Oil Industry - Jan 2019
NIRRT A AT Mk R EORAR MG - 2019 4E 1 H

In one of its old oilfield in Wamsutter, Wyoming, BP partnered with a San Francisco based
Al startup Kelvin Inc to implement an Al system with thousands of sensors placed in the

wells that generated streams of data in real-time, which then was used to create a digital
twin of the field.

The digital twin powered by the smart platform allows the oilfield operators to monitor the
current readings as well as predict the changes -temperature, pressure — if for instance a
valve was switched on or off.

It wasn’t long before BP decided to allow the Al system access to the console to adjust the
controls at its Wamsutter field and the company estimates up to 74 percent reduction in
runaway methane, due to effective monitoring and maintenance alone. While slashing cost
by 22 percent, the system also increased gas production by 20 percent in the field.

Meanwhile, on Shell’s 120,000-ton Olympus off-shore rig in the Gulf of Mexico, workers
were often exposed to hazardous conditions as the routinely handle 300-pound steel drill
pipes that are 30-foot in length.

But automation has drastically reduced the occupational hazards on the platform. Workers
now use automated pipe handler instead of physically maneuvering the pipes using ropes.

Above all, due to advanced development in sensor technology, the technology is at a point
where self-steering drill-bits are now within the realm of possibility.

At the moment, Shell places experienced engineers aboard the Olympus to monitor the
US$100 million oil wells and steer the diamond-tipped drill bits through 15,000 feet of
rock.

While the trend of widespread adoption of Al across all industries set to continue in the
coming years, the retail industry is expected to see a notable increase in Al application that
will transform the industry altogether. Source: Shutterstock

HERE’S HOW THE AI REVOLUTION IS TRANSFORMING YOUR FAVORITE
RETAILERS Tech Wire Asia | 16 January, 2019
The Al enabled drilling solution, which will steer itself with no human intervention allows
Shell to drill wells in 60 percent of the time for the 40 percent of the cost.
https://techwireasia.com/2019/01/ai-is-bringing-sweeping-changes-to-the-oil-industry-heres-how/

OPEC Secretary General
Worried About Trade War
Effect on China and India,
Oil Demand's 'Bright Spots' -
Jan 2019
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OPEC Secretary General Worried About Trade War Effect on China and India,
Oil Demand's "Bright Spots’ - Jan 2019
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OPEC Secretary General Mohammed Barkindo is largely optimistic over prospects
of achieving a balanced oil market in 2019. But if one thing keeps him awake at
night, it's the U.S.-China trade war's potential to disrupt growth in major Asian
markets that import the highest proportion of the world's crude.

China is the world's largest importer of crude, and its purchases constituted 18.6
percent of total crude imports in 2017. India's booming growth is set to see it
overtake China as the country with the world's largest demand for oil by 2024,
according to a recent report by energy consultancy Wood Mackenzie. But if a trade
war severely hit China's growth, it would send shockwaves through the rest of Asia
and threaten crucial sources of income for OPEC's producers.

Already, U.S. tariff pressure and dampened domestic demand have started to
manifest themselves in China's economic forecasts. Reuters reported last week,
citing sources with knowledge of China's economic policy, that the country is
planning to set a lower growth target of 6 percent to 6.5 percent in 2019, compared
with last year's target of "around"” 6.5 percent.

https://www.cnbc.com/2019/01/13/opec-secretary-general-worried-about-trade-war-effect-on-
china-india.html
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$60 to $70 Is A Fair Price For A Barrel Of Oil, Egypt's Petroleum Minister
Says - Feb 2019
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There is a fair price for a barrel of oil and OPEC and its non-OPEC partners are close to
achieving it through their deal to cut production, according to Egypt's Petroleum Minister
Tarek EI-Molla.

"It is in the range between $60 and $70 a barrel ... somewhere in this bracket of price," El
Molla told CNBC on Sunday.

Egypt is a significant oil and natural gas producer in the Middle East although it's not a
member of OPEC and its output is dwarfed by members of the oil producing group and
other non-OPEC producers like Russia.

Egypt is aiming to boost production modestly in 2019, to 670,000 barrels a day, although
its output still trails that of others in the region. The latest figures from OPEC's monthly
report in January showed that Egypt's oil producing neighbours to the west, Libya and
Algeria, produced 928,000 barrels a day and a million barrels a day respectively in
December. OPEC lynchpin Saudi Arabia produced 10.5 million barrels a day.

"With the advancement of technology, new ways of producing oil have added new volumes
to the market and this technology means you're reducing the cost per barrel, and what might
have been accepted a few years ago back when we were talking about $100, or $90 or $80,
a barrel oil wouldn't be accepted now."

https://www.cnbc.com/2019/02/11/60-to-70-is-a-fair-price-for-a-barrel-of-oil-egypts-petroleum-
minister-says.html

South Africa Just Became The World’s Hottest Destination For Oil
Exploration - Feb 2019
FEAERI AT A s AT TR A ENER B i - 2019 422 A

Southern Africa has just become the hottest destination for hydrocarbon exploration in the
world.

A ‘giant discovery’ is defined as more than 500 million barrels of oil equivalent... This is
by a country mile the largest that has been found. For every barrel of oil geologists find,
petroleum engineers find another seven...

Most of the delays... are political... rather than engineering delays... You can put in a
pipeline relatively quickly... 2 kilometres per day in the ocean...

French oil firm Total recently made public its discovery of a large “gas condensate”
discovery 175 kilometres off the south coast of South Africa at its “Brulpadda” prospects
in the Outeniqua basin.

The company says it may contain between 500 million to over a billion barrels of oil
equivalent.

The well extends to a depth of more than 3.6 kilometres.
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The gas condensate — effectively a liquid form of natural gas - is a more prized fossil fuel
than crude oil.

It usually trades at a premium of between $5 and $10 to the oil price.

http://www.702.co.za/articles/337652/south-africa-just-became-the-world-s-hottest-destination-
for-oil-exploration Page 4
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Wild Price Swings May Be The New Normal For Crude Oil Markets As US,
Russia and Saudis Vie For Influence - Feb 2019 i T-2EE . % f f1vb 45k
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The three largest oil producers are locked in a new world order that could mean more
volatile crude oil prices.

The U.S. has become the world's largest producer, and U.S. production has become a major
factor in world supply.

Russia, Saudi Arabia and OPEC may wait to act after U.S. sanctions on Venezuela. A rush
to add supply ahead of Iran sanctions led to prices cratering.

December 2018 was a real nightmare for the global market, where the swings were $50 at
a low, $86 at a high and $68 for the average of Brent crude oil.

Figure 1. Crude oil output by the largest three producers
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"Out to 2023, prices might only need to be $45 to $60 because when you go above that or
below that, you have too much shale or too little shale. It means whenever Saudis want to
push prices out of that range, there's going to be an opposite reaction to that that gives them
trouble,” Eric Lee, energy analyst at Citigroup said.

https://www.cnbc.com/2019/02/05/wild-price-swings-may-now-be-the-new-dynamic-for-the-oil-
markets.html

Venezuela Sanctions Could Be Much More Impactful Than We Originally
Thought - Feb 2019

72 N Bz ) B AT BE U IRA B W Tl (0 BE L2 7 - 2019 4F 2

Venezuela sanctions may be much more impactful than we thought.

Disruptions to Venezuela crude exports to the US could impact up to ~3.5 mbbls per week
of crude imports.

Heavy sour crude storage globally could force refineries to cut throughput making product
market tight.

Combining both a tight product market and tight crude market, oil price upside could be
significant in the 2nd half of 2019. We think Brent could move to $90/bbl.

4-Week Avg U.S. Imports from Venezuela of Crude (in kbbls/d)
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https://seekingalpha.com/article/4242218-venezuela-sanctions-much-impactful-originally-thought
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Shell and Total looking to boost
tight gas output in Ordos basin

INTERNATIONAL supermajors
Shell and Total hope to boost tight
gas production in the Ordos basin
despite complex geological chal-
lenges in the northern China
region, writes Xi Yihe.

France's Total has been working
with PetroChina since 2011 to
develop the Sulige South tight gas
field, where the challenges
include changing dip, significant
back pressure from the horizontal
wells and possible leaks {rom the
target reservoir, which have sig-
nificantly slowed drilling speeds.

Total has completed 560 wells at
Sulige South, most of which are
directional wells with depths
ranging from 3700 to 4200 metres
and a kick-off point at around 800
metres.

PetroChina and Total signed a
production sharing contract in
2010, with PetroChina as operator,
to develop the area.

Production started in 2012 and
registered 2.24 billion cubic
metres last year, an 11% increase
on the field’s output in 2017.

The PetroChina-Total joint ven-
ture now operates 594 gas wells
with an output of 6.5 million cubic
metres per day.

In the north of Sulige South,
CNPCis operating the giant Sulige
tight gas field, which produced 24
Bem of gas last year from 2042
wells, 1.2 Bem above the target.

CNPC is building ground facili-
ties to further boost Sulige’s pro-
duction by 7.6 Bem this year.

Including production from
other regions, CNPC plans to raise
tight gas production to 32 Bem by
2020 and further to 35 Bem by
2025.

Anglo-Dutch supermajor Shell,
meanwhile, has just begun to
develop the second phase of the
Changbei tight gas field in the
Ordos basin, which is technically

On site: drilling in Shell's
Changbei gas field
Photo: SHELL

more challenging due to the lower
permeability of its tight sand-
stone reservoirs.

The second phase, called New
Changbei, will tackle secondary
reservoirs with hydraulic fractur-
ing technology and horizontal
wells.

At the end of last year, China’s
Ministry of Environmental Pro-
tection endorsed Shell’s environ-
mental impact assessment, clear-
ing the way for development of
the field, which has estimated
reserves of 117 Bem.

New Changbei, which covers an
area of 1690 square kilometres in
northern China’s Shaanxi prov-
ince and Inner Mongolia region, is
planned to be developed in two
phases from 2018-2021 and 2022-
2024.

The development involves
expanding the existing gas plant
and building 28 well pads.

Drilling plans call for 310 pro-
duction wells, eight appraisal
wells and two injection wells.

Other offsite facilities include
three gas pressure stations and

export pipelines spanning 190
kilometres.

The facilities will reach peak
production capacity of 2.36 Bem in
2024, with 470 million cubic
metres per annum of production
capacity to be established this
year.

The first bilateral horizontal
well with two 1800-metre exten-
sions was completed late last year.
The well has a designed well depth
of 6811 metres.

Changbei’s first phase, where
commercial operations started in
2007, is now producing from 45
wells.

Production at the 1693-square
kilometre field with 96.1 Bem of
proven reserves has reached a pla-
teau of 3 Bcm per annum. Produc-
tion will start to decline this year.

The latest government plans
call for increasing China’s tight
gas production to 37 Bem by 2020.

PetroChina’s Changqing oil and
gas field in Ordos basin, where
Changbei and Sulige are located,
accounts for about 80% of China’s
tight gas production.

China has an estimated 3.5 tril-
lion cubic metres of tight gas in
place, accounting for about 40% of
the country’s total gas reserves.

About 1.8 Tcm is considered
recoverable, which is about 30% of
total recoverable gas reserves in
China.

Tight gas refers to gas with per-
meability lower than 0.1 milli-
darcy. One CNPC official says that
development costs for tight gas
are higher than those of coalbed
methane and up to four times the
cost of conventional gas.

The company has been calling
for tight gas to be considered an
unconventional resource to make
its development eligible for gov-
ernment tax breaks and other
financial incentives.

PetroChina and Sinopec remain
leaders in drive for shale gas

CHINA will continue to rely on
the country’s top two energy com-
panies, PetroChina and Sinopec,
to boost shale gas production toa
target of 80 billion to 100 billion
cubic metres per annum by 2030,
following the government’s lack
of success in attracting private
and independent companies to
the sector, writes Xu Yihe.

Some are questioning the gov-
ernment’s commitment to the
initiative, given there have been
no discoveries of note in five years
of exploration.

In 2013 and 2014, the Ministry of
Land & Resources launched two
nationwide shale gas auctions
covering 21 blocks, which
attracted 17 independent compa-
nies to participate.

However, no discoveries have
yet been reported.

The independents have com-
plained about a lack of data on the
acreage offered and limited guid-
ance on where wells should be
drilled.

Other industry officials have
said the blocks had limited upside
potential because all the prospec-
tive shale gas blocks were held by
PetroChina or Sinopec.

PetroChina now owns and oper-
ates 11 shale gas exploration
licences covering 51,000 square

kilometres, with 10 of those
licences located in south-west
China’s Sichuan basin.

Company chairman Wang Yilin
said recently that his company
will boost shale gas production to
12 Bem by 2020.

In addition to shale gas-prone
blocks, Sinopec and PetroChina
hold most of the country’s conven-
rional gas blocks, some of which
have overlapping unconventional
gas reserves.

PetroChina’s target of produc-
ing 12 Bem of Sichuan shale gas by
2020 — and growing that to 24
Bem by 2025 — could involve drill-
ing more than 300 wells per year.

Future shale gas exploration
and production efforts will con-
tinue to focus on Sinopec’s Fuling
play and PetroChina’s Weiyu-
an-Changning fields, which
together produced 11 Bem last
year, up 22.2% from 2017, account-
ing for almost all the country’s
shale gas output.

Data wells drilled in the west-
ern part of Hubei province have
turned up 11.68 trillion cubic
metres of shale gas in place,
according to the Ministry of Nat-
ural Resources (MNR).

The MNR claims the discovery
has potential production capacity
of 10 Bem per annum, although it

could be years before first gas is
produced.

The country faces challenges in
boosting shale gas production
because of natural declines at
existing fields, complex geology
and limited water supplies.

Much of China’s shale gas is
trapped in deep reservoirs, often
below 3000 metres, and located in
small pockets. This, combined
with the rugged terrain in many
places, makes recovery difficult.

Despite the challenges, Pet-
roChina plans to increase Weiyu-
an-Changning’s shale gas produc-
tion to 6.5 Bem through drilling
229 wells.

Government subsidies are key
to making current shale gas pro-
duction profitable.

PetroChina and Sinopec are
calling for an extension of exist-
ing subsidies until 2025.

The current subsidies, which
are due to cease next year, amount
to about $0.045 per cubic metre.

Even though PetroChina and
Sinopec have said their drilling
and well production costs have
fallen dramatically since 2014,
with drilling costs cut 50% to
about 50 million yuan per well,
they admit that without subsi-
dies, most of their output would
be uneconomic.

Page 6




smarch 209 FOCUS CHINA

Fut CNOOC ch Hul

Photo: REUTERS/SCANPIX

CNOOC to plug in
to digital revolution

IN a recent open letter to employ-
ees at China National Offshore Oil
Corporation (CNOOC), chairman
Yang Hua expresses a degree of
frustration with a major chal-
lenge facing the oil and gas indus-
try, writes Xu Yihe.

He highlights the challenges
facing industry to adapt to the
changing operating environment
brought about by advances in dig-
ital technology.

Yang tells employees that the
digital world is no longer a fiction
as some have imagined. “It is so
real that it is confronting me with
great pressure,” he writes.

The fact that hydrocarbons will
remain the world’s main source of
energy for at least the next decade
does not mean that CNOOC can go
about its business for another 10
years content it will survive asan
oil company, he says.

Oil companies all face the same
challenge to cut costs to remain
competitive, but conventional
thinking will result in only lim-
ited success, Yang says.

Digital technology has a large
role to play in the next stage of
structural cost reduction.

“The application of digital tech-
nology will define the future
energy landscape,” he says.

CNOOC will promote the trans-
formation and restructure its
operations — and mindset —
around digital technology, he
says.

Digitalisation has the potential
to unlock reservoir information,
boost oil recovery and improve
worksite safety and cost efficiency
through unmanned platforms,
Yang writes.

The technology, he adds, could
provide CNOOC with solutions to
unlocking previously off-limits
resources, including development
of heavy oil deposits trapped in
Bohai Bay, tight gas in eastern
China and hydrocarbons in the
South China Sea.

Yang says CNOOC will likely
transform into a service-geared
company, or a broad energy solu-
tions provider, though it is capable

of providing more energy prod-
ucts.

He cites a report showing that
the oil and gas industry is less
knowledgeable about digitalisa-
tion compared with other indus-
tries, with only 40% of operations
involving digital technology,
much lower than the average 49%
seen in other industries.

The letter urges employees to
think about what changes should
be made in terms of organisation,
research and goals, as they relate
to digitalisation.

CNOOC will help by providing
digital training for current
employees and employing more
people who are skilled in digital
technologies.

Yang calls on employees to help
develop a “digital roadmap” to
guide the company’s transforma-
tion as it uses technology to main-
tain high-value creation, to
improve operating efficiency and
to increase production.

There is no guarantee that
Yang's initiative will help CNOOC
recover resources that currently
are not profitable to develop. But it
should help the company work
smarter, safer and more effi-
ciently.

As its South China Sea explora-
tion goes deeper and farther from
shore, CNOOC is keen to produce
oil and gas from unmanned and
remotely controlled installations.

However, as the company
embraces digitalisation it is likely
to find that it lacks some of the
skills and know-how needed to
make the most of digital opportu-
nities — bringing in the right spe-
cialist service providers will be
critical for a successful outcome.

Digitalisation does bring some
increased risk, such as exposure
to power interruptions and poten-
tial hacking, but it is set to be a
key way that the oil and gas
industry can stay competitive in
a challenging exploration and
development environment
marked by rising costs, oil price
volatility and competition from
other energy sources.
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usD Brent Crude Oil (WTI) Active Oil Rigs {5 EXIHi T

x&it MR AAREWm USXHE Int’l EFx

3 Apr 2019 69.75 62.73 1,006 1,027
2 Apr 2019 69.57 62.56 1,006 1,027
1 Apr 2019 61.19 61.77 1,006 1,027

29 Mar 2019 67.60 60.20 1,016 1,027

15 Mar 2019 67.04 58.41 1,027 1,027

28 Feb, 2019 66.41 57.27 1,047 1,023

14 Feb, 2019 64.60 54.48 1,049 1,023

31 Jan, 2019 61.14 54.03 1,059 1,025

15 Jan, 2019 60.58 52.02 1,075 1,025

31 Dec, 2018 54.16 45.86 1,083 991

Price Performance M &R

3M =/ H +7.21% +12.26%
6M 7S H +26.77% +35.00%

One Year —%F -17.77% -16.65%

Since H 2019 +28.45% +35.42% +13 +48
Exhibitions B4 Place i & 2019
SPE Hydraulic Fracturing Technology Conference {1 Texas 5-7 Feb
& Exhibition
International Conference on Gas, Oil & Petroleum =Tl 18-20 Feb
Engineering (GOPE-2019) San Francisco
SPE/IADC Drilling Conference & Exhibition #2F The Hague 5-7 Mar
SPE Middle East Energy Summit #4455 Manama 18 Mar
Middle East Oil & Gas Show & Conference FYN; Manama  18-21 Mar
International Petroleum Technology Conference Jt 5 Beijing 26-28 Mar
(IPTC)

International Petroleum & Petrochemical 1t Beijing 27-29 Mar

Technology Conference (IPPTC)

China International Petroleum & Petrochemical 1t Beijing 27-29 Mar
Technology & Equipment Exhibition

Offshore Technology Conference (OTC) PRI Houston  6-9 May

SPE Offshore Europe 2019 Oil & Gas Bi[{f] Aberdeen  3-6 Sept
Conference & Exhibition

Society of Petroleum Engineers (SPE) Annual /RN H Calgary 30 Sept -
Technical Conference & Exhibition 2 Oct
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https://hk.investing.com/commodities/brent-oil
https://hk.investing.com/commodities/brent-oil
https://markets.businessinsider.com/commodities/oil-price?type=wti
https://markets.businessinsider.com/commodities/oil-price?type=wti
http://phx.corporate-ir.net/phoenix.zhtml?c=79687&p=irol-rigcountsoverview
http://phx.corporate-ir.net/phoenix.zhtml?c=79687&p=irol-rigcountsoverview
http://phx.corporate-ir.net/phoenix.zhtml?c=79687&p=irol-rigcountsoverview
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