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EXPLORATION

XU YIHE

Singapore

CHINESE national oil companies
have reported huge oil and gas dis-
coveries year after year, but little
has been commercialised.

Led by China National Petro-
leum Corporation (CNPC), the
companies are never short of
reserves figures that impress gov-
ernment officials but make little
sense to technocrats.

CNPC consistently reports mul-
tiple discoveries, each with a min-
imum reserves size of 1 billion
tonnes (7.35 billion barrels) of
what it calls “geological” oil
reserves.

The other two state players, Sin-
opec and China National Offshore
0il Corporation (CNOOC), make
similar claims.

The trio could be highlighting
reserves that may never be devel-
oped. In practice, the theoretical
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amount of oil in the reservoir, the
oilin place, carries little meaning.

What matters to the industry
are the reserves that can be phys-
ically recovered under current
market conditions, factoring in
technology, oil prices and lifting
costs.

The Chinese state players cite
complex geology featuring low
permeability, low porosity and
low productivity for the slow pace
of development.

Technical challenges and high
production costs have indeed
hampered oil and gas develop-
ment.

CNPC’s exploration and gas divi-
sion vice president Li Guoxin says
conventional technology is unable
to tap complex reservoirs, typi-
cally those involving shale gas.

Li says about 80% of new shale

gas discoveries are trapped in res-
ervoirs beyond 3500 metres,
which poses serious development
challenges.

Maintaining well integrity
while drilling is another chal-
lenge in the shale reservoirs,
which helps explain the exit of
international oil and gas majors
from the sector after poor results.

Nevertheless, the optimistic
announcements continue.

In 2007, then-prime minister
Wen Jiabao was elated by the
news that CNPC had discovered
1.18 billion tonnes (8.6 billion bar-
rels) of oil equivalent at the
Jidong-Nanpu oilfield in northern
China.

A find of that size would see
China pass Libya to take the ninth
spot in the world’s oil reserve
rankings. “This is the most excit-

ing discovery in Chinese oil explo-
ration of the last 40 years,” Wen
said.

According to a preliminary
plan, CNPC aimed to produce 10
million tonnes per annum of oil
from the Nanpu play by 2012, a
volume forecast to rise to 25 mil-
lion tpa — figures much inflated
compared with the standards
Western companies use to esti-
mate recoverable reserves.

As of today, the Nanpu discov-
ery is not listed by CNPC as a pro-
ducing asset.

In 2007, just ahead of the coun-
try’s annual parliament congress
in March, when the government
appoints new ministers, CNPC’s
then-president Jiang Jiemin
announced the Longgang gas dis-
covery in the Sichuan basin, with
potential to hold 400 billion cubic
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metres of gas. Jiang said CNPC had
embarked on a development
scheme that aimed to establish 2
Bem of gas capacity by 2008.

There have been no further
announcements about the Long-
gang discovery.

Last year, CNPC announced at
least three major finds.

The company said it plans to
build a production capacity of 5
million tpa at an Ordos basin dis-
covery that holds an estimated
1 billion tonnes of shale oil
reserves.

In the Tarim basin, CNPC dis-
covered another 1 billion tonnes of
oil reserves in reservoirs 8000
metres deep in an area covering
10,000 square kilometres — its
biggest discovery in 10 years.

The company hopes to establish
5 million tpa of production capac-
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ity by 2025. Also last year, CNPC
made a 1.268-billion-tonne discov-
ery at the Gulong prospect at the
depleting Daqing oilfield.

Sinopec, meanwhile,
announced it had added 167 mil-
lion tonnes of proven oil reserves
and 268.1 Bcm of gas reserves.

In mid-January, it revealed two
discoveries with multi-billion
cubic metres of gas reserves, but
acknowledged the challenges to
commercial development.

In Hubei province, it discovered
400 Bem of shale gas reserves in
reservoirs deeper than 4000
metres after just two exploration
wells.

At the Shengli oilfield, Sinopec
announced 4 billion tonnes of oil
in place, with 468 million tonnes
considered “geological reserves”
- theoretical reserves without
appraisal drilling.

It has also discovered 1.85 bil-
lion tonnes of shale oil reserves at
three prospects at Shengli. Off-

shore operator CNOOC Ltd — the
listed subsidiary of China
National Offshore Oil Corporation
— made four discoveries in 2021,
the largest being Bozhong 13-2 in
Bohai Bay, where around 346
metres of oil pay zones were
encountered.

The successful probe flowed
about 1980 barrels per day of oil
and 5.25 million cubic feet per day
of gas during testing.

The company has targeted pro-
duction of 1.2 million tonnes of oil
from Bozhong 13-2.

Also in Bohai Bay, CNOOC Ltd
billed Kenli 10-2 as a “large-sized”
discovery with recoverable oil
resources of 100 million tonnes.

In the South China Sea, the
company has made what it called
a “significant oil and gas find” at
Huizhou 26-6 in the Pearl River
Mouth basin.

Huizhou 26-6 holds 50 million
cubic metres of hydrocarbon
reserves, as confirmed by the

Ministry of Natural Resources.
CNOOC Ltd is also going onshore
with the Linxing gas prospect in
Shanxi province, where reserves
are now pegged at 101 billion cubic
metres.

Despite such discoveries, China
is still struggling to keep produc-
tion from falling.

Oil output in 2021 increased by
just 2.4% year on year, to 198.98
million tonnes, and the world’s
second-largest economy still
imported 512.98 million tonnes
(10.26 million bpd) of oil last year.

Such modest incremental
domestic production is far from
enough to allay government con-
cerns about energy security.

When visiting Sinopec’s Shengli
oilfield last October, Chinese
President Xi Jinping said: “Oil
energy construction is very sig-
nificant to our country. As a major
manufacturing power, China has
to secure its energy supply in its
own hand.
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Activity: Semi-submersible drilling rig Deepsea Yantai is slated to work for Neptune for a three-well campaign
Photo: CIMC RAFFLES

China putting its idle
rigs back to work

Rig manager SinoOcean busy
chartering stacked units for domestic
and overseas drilling

XU YIHE
Singapore

DRILLING rig inventories at Chi-
nese yards have dropped by 12
units with major stock draws
from Cosco Shipping Heavy
Industries and CIMC Rafiles,
though some of the rigs have been
retrofitted for operation as off-
shore wind vessels.

Most of the stacked rigs are now
managed by SinoOcean Offshore
Engineering Assets Management,
a state-owned entity set up by the
government three years ago to
consolidate China’s offshore engi-
neering industry, which char-
tered the stacked rigs on behalf of
yards.

There are 33 rigs, mostly jack-
ups, that remain stacked at Chi-
nese yards, down from 45 at the
start of 2020.

Three yards — Dalian Ship-
building Industry Offshore Com-
pany, Shanhaiguan New Ship-
building Industry and Shanghai
Shipyard — account for 22 units of
the total stacked rigs. Shanghai

Shipyard, now part of Shanghai
Waigaogiao Shipbuilding, has set
up a special-purpose company to
complete construction of four cur-
rently stacked Tiger drillships
ordered by Singapore’s Opus Off-
shore in 2011 but abandoned in the
rig market downturn.

Close to a dozen rigs, including
eight ordered by Seadrill, continue
to lie idle at DSIC Offshore in
Dalian city.

Late last year, a Chinese court
endorsed a scheme to restructure
DSIC Offshore that involves
converting 648.48 million yuan
($101 million) the company owed
creditors into equities now owned
by the creditors in a new com-
pany.

Shanhaiguan, which is now
owned by DSIC Offshore’s parent
Dalian Shipbuilding Industry Cor-
poration, still stacks four jack-up
rigs ordered and later abandoned
by Singapore’s Falcon Energy.

Falcon’s associate company FTS

Derricks had entered into con-
tracts with Shanhaiguan in 2013
to build four jack-ups.

Some of the rigs chartered ear-
lier have won contract extensions.
Neptune Energy has decided to
retain the CIMC Raffles-built
semi-submersible Deepsea Yantai
to drill more wells in the North
Sea, with potential to exercise
options to keep the rig in the area
beyond 2022.

The Deepsea Yantai has been
under contract with Neptune
since June 2019 on a 16-well cam-
paign, which carried options for
five additional wells.

At least a half-dozen offshore
units abandoned at Chinese yards,
including jack-up rigs and accom-
modation barges, have been
retooled for operation as offshore
wind vessels.

SinoOcean signed a bareboat
agreement to modify and charter
two offshore drilling rigs it cur-
rently manages to PowerChina

Guizhou Engineering, a power
facility engineering, procurement
and construction contractor
owned by utility China Huadian.

Another jack-up to be reconfig-
ured is a JU2000E rig built by
Shanghai Waigaoqiao Shipbuild-
ing.

As the drilling market declined,
orders for offshore wind farm
installation vessels started to
flood in.

Chinese yards are now among
the world’s busiest in building off-
shore wind installation vessels,
with up to 20 such vessels under
construction, including 12 for
domestic use and the remainder
ordered by foreign offshore wind
players.

The latest order was awarded by
Netherlands-based ThreeX BY,
which signed a letter of award
with Chinese yard CIMC Raffles
for building a heavy-lift vessel for
offshore wind farm installation
work.
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Friday 29 July 2022 e the sole responsibility of CIppe organisers
cippe Gold Innovation Award
goes to Safety Evaluation of
In-service Qil Derrick and
Offshore Structural Equipment

On 28 July, the 22nd China International Petroleum and
Petrochemical Technology and Equipment Exhibition
(cippe2022) opened in Shenzhen, China.

The cippe organizing committee specially invited
academicians of the Chinese Academy of Sciences, the
Chinese Academy of engineering and the most influential
senior experts in the industry to form a review committee.

From more than 10,000 exhibits of 1,000 exhibitors, the
“Key Technologies for Safety Evaluation of In-service Oil
Derrick and Offshore Structural Equipment” won the “cippe
Gold Innovation Award”.

“Key Technologies for Safety Evaluation of In-service QOil
Derrick and Offshore Structural Equipment” was jointly
completed by Northeast Petroleum University and its SANYA
Offshore Oil & Gas Research Institute, and was managed by
PetroChina in July 2022.

The Ministry organized five academicians and eight experts Y o : -_M” .—'—mnn EE m*ﬁﬁiﬁ: &-&“&m

to appraise it at the international advanced level.
Due to the frequent disassembly and transportation of The 14_ _ rltematlonal Petroleum & Natural Gas Summw

onshore derricks, the perennial high salt marine corrosive
environment of offshore derricks and structural equipment,
the dynamic load of drilling operations, overload, hurricanes
and waves in the marine environment and other factors,
derricks and offshore structural equipment are prone to

W
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deformation, fatigue, cracks, corrosion and other damages : e d

during service. - .
This results in a significant reduction in the bearing capacity -

and durability of derricks and offshore structural equipment, ;; B

which seriously affects the safety of onshore and offshore oil
and gas drilling development and production.

“Key Technologies for Safety Evaluation of In-service QOil
Derrick and Offshore Structural Equipment”, through the
bearing test of physical prototype/indoor model/digital model,
macro (deformation) and micro (crack) damage detection,
digital twin model simulation test, the scientific and objective
evaluation of the safe bearing of derrick and offshore
structural equipment is given according to the theoretical
criterion of strength stability.

Repair suggestions for various damages to derricks and
offshore structural equipment are put forward at the same
time.

This technology has been proved to be scientific and feasible
by a large number of practical verifications and promotions.

This technology innovates the physical model and test
device, damage identification and detection technology,
structural performance testing technology, digital twinning and
safety evaluation technology, and provides a guarantee for the
safe production of land and marine oil and gas resources
exploration and development.

This technology has accumulatively produced six patents,
formulated and revised three standard specifications, and has
been the subject of 30 published papers.

From 2016 to 2021, Northeast Petroleum University and
SANYA Offshore Oil & Gas Research Institute inspected 446
derricks of various types, among which, 330 derricks in service
have been put forward with opinions on degradation, and five
derricks in service have been put forward with opinions on
scrapping and written off in time, which eliminated potential
safety hazards.

In terms of other offshore detection, the project team has
completed the inspection of one offshore drilling rig
substructure, 23 offshore cranes, three offshore platforms and
two land terminal pipelines of CNOOC, which provides a
reliable guarantee for the safe production of onshore and
offshore oil and gas resources exploration and development,
and provides a theoretical basis and technical services for the
safe production of oilfields.
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Celebration: China celebrates the start of construction of the Power of Siberia trunkline

Photo: AP/SCANPIX

China ready to launch
gas pipeline expansion

By 2025, China plans to extend its massive gas pipeline
grids to 163,000 kilometres, requiring capital
expenditure of up to $1.9 trillion

XU YIHE

Singapore

CHINA is on the verge of a spend-
ing spree to expand the country’s
natural gas pipeline grids over the
next four years to transport
greater volumes to more clients
and utilities.

Ding Zhimin, the former deputy
director of the Policy & Law
Department of the National
Energy Administration, told a
recent webinar that China will
spend 11 trillion to 13 trillion yuan
(US$1.6 trillion to US$1.9 trillion)
to double the nationwide gas net-
work to 163,000 kilometres by
2025.

Extravagant spending pledges
on gas infrastructure reflects Chi-
na’s strategy to prioritise gas con-
sumption, considered the most
effective bridge fuel to bring emis-
sions down before renewable
energy can play a more significant
role in the economy.

One of the pipelines under
study is the second Russian gas
import pipeline expected to
extend to China via Mongolia
from Russia’s prolific gas fields in
the Yamal-Nenets region, span-
ning 6700 kilometres. The pipe-

line, dubbed Sila Sibiri 2, is billed
as offering capacity to deliver 50
billion cubic metres per annum of
gas to the Chinese market.

In February, Gazprom also com-
mitted to transport 10 Bcm of gas
per year from Russia’s Sakhalin
Island for the period of 30 years to
China, with the project code-
named Sila Sibiri 3.

This is in addition to the 38 Bcm
of pipeline gas exports per year by
2025 through the existing Sila
Sibiri pipeline under a contract
that was signed in 2014.

Russia is also considering
boosting the throughput capacity
of the Sila Sibiri pipeline to 44 Bcm
from 38 Bcm, according to Liu
Qian, executive vice director of
the Russia-Central Asia Research
Centre-attached China Petroleum
University.

Investment and construction
will be spearheaded by China 0il
& Gas Pipeline Grid (PipeChina), a
government-owned entity estab-
lished in 2020 by grouping the oil
and gas pipelines initially owned
by China National Petroleum Cor-
poration (CNPC), Sinopec and

China National Offshore Oil Cor-
poration.

The entity purports to central-
ise operation of the nation’s mas-
sive oil and gas infrastructures
including pipelines, terminals
and storage tanks.

The country’s top gas producer
CNPC said that natural gas
demand will peak at 650 Bcm by
2040, after which it will taper off
to 410 Bcm in 2060.

The major drivers for gas
demand growth were identified as
power generation, industry utili-
ties and construction.

Ding said that China’s current
gas pipeline network is “seriously
inadequate” to meet the expected
huge growth in gas demand.
There are opportunities to invest
in and build gas pipelines for pri-
vate businesses as well as state-
owned enterprises.

“The market potential is huge,”
she said.

China’s gas consumption is
expected to rise 8.2% year-on-year
to 395 Bcm in 2022, with demand
from the town gas sector forecast
to increase by 12.9% to 124.4 Bcm.

Industry will consume 160 Bcm,
up 10.1% on the year, demand from
the power generation sector will
jump 11.4% to 73 Bcm, with the
remainder to be used as feedstock
for chemical production.

China’s gas production will
increase in line with the demand
growth, but at a slower rate than
imports.

CNPC said domestic gas produc-
tion will rise to 250 Bcm in 2030
and further to 350 Bcm in 2060, up
from 2021’s 205.3 Bcm.

Of the total 395 Bcm gas con-
sumption this year, almost 222
Bcm will come from domestic pro-
duction, up 6.2% on the year,
while 62 Bcm will be pipeline gas
imports — up 6% — while liquefied
natural gas imports will amount
to 123 Bcm (88.6 million tonnes).

By the end of last year, China
operated 84,000 kilometres of gas
pipelines, dominated by three
parallel west-east gas grids
extending from gas deposits in
Russia and other northeastern
Asian countries as well as north-
western China to the markets in
eastern and southern China
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China looks
to clean up

with

enhanced
oil recovery

Country is applying carbon capture
technology to decarbonise
operations and boost production at

mature fields

XU YIHE

Singapore

CHINA has highlighted carbon
capture and storage as one of the
cutting-edge technologies in its
effort to mitigate emissions from
its own operations while pursuing
renewable-energy development.

The country is home to massive
undeveloped oil volumes held
in low-permeability reservoirs,
which provide a huge market for
carbon dioxide-enhanced oil
recovery applications.

CCSisalso key to the decarbon-
isation of its oil and gas opera-
tions, with the added potential of
creating new revenue streams.

The International Energy
Agency recently said that CCS pro-
jects being planned worldwide
will be able to capture and store 7.6
billion tonnes of CO- by 2050.

Data from the Global CCS Insti-
tute show that by the end of 2020
there were 65 commercial CCS
projects worldwide with total
capacity to capture and perma-
nently store 40 million tonnes per
annum of CO..

Of the total, 26 had begun oper-
ation, three were under construc-
tion, two had suspended opera-
tion, 13 were under front-end
engineering and design study and
21 were in early stages of develop-
ment.

Another 34 are under pilot
development as demonstration
projects.

Despite sporadic initiatives by
its national oil companies to
reduce CO: emissions with CCS,
China will need central planning
to provide a roadmap to address
issues covering high cost, finan-
cial instruments, legal and regu-
latory framework as well as indus-
try standards.

China now operates about 40
CCS projects in 19 provinces, with
a CO: capture capacity of 3 million
tpa.

Of the total, 13 are related to
power generation and cement pro-
duction, with CO: capture capac-
ity of 860,000 tpa.

Eleven are involved with oil and

gas production, with a capacity of
1.82 million tpa, including 1.54
million tpa used in EOR projects.

Most of these projects capture
CO: from industrial sources such
as plants producing gas-fired
power, petrochemicals, coal-based
chemicals or iron and steel.

One of China’s national oil com-
panies, Sinopec, is implementing
24 CO: EOR projects in China for a
total of 25 million tonnes (183.75
million barrels) of oil in place.

The company’s target of net-
zero emissions by 2050 is signifi-
cant, as Sinopec is the world’s top
refiner, with nameplate crude-dis-
tillation capacity exceeding 6 mil-
lion barrels per day.

Sinopec says up to 1 billion
tonnes of CO; emissions in China
can be neutralised through car-
bon capture, utilisation and stor-
age (CCUS).

In Shandong province, the com-
pany has launched what is
claimed to be the country’s largest
CCUS project, which involves
sending CO: captured at its Qilu
Petrochemical complex to the
Shengli oilfield, where it will be
reinjected as part of an EOR pro-
gramme.

The project aims to cut CO:
emissions by 1 million tpa. The
CO: will be sent to 10 unmanned
reinjection stations to be built at
the Zhenlizhuang sector of the
Shengli oilfield for reinjection into
73 wells.

Sinopec expects to reinject 10.68
million tonnes of CO: there over
the next 15 years, enabling oil pro-
duction to increase by a total of 22
million barrels.

Last December, Sinopec com-
pleted a new CCS project in east-
ern China’s Jiangsu province as
part of its larger CCS-based EOR
programme.

The new unit at Sinopec Nan-
jing Chemical captures CO. emit-
ted from synthetic ammonia
units and coal-to-gas units for
reinjection into oil reservoirs at
the Jiangsu field. Sinopec has now

Recovery: Sinopec applies CCS-EOR technology to its mature Shengli oilfield

installed three such CCS units at
Sinopec Nanjing Chemical.

They are designed to capture
200,000 tpa of CO., which is
trucked to the Jiangsu oilfield’s
Huanggiao oil play.

The EOR scheme will scale up
production by an estimated 1320
bpd.

Sinopec is also applying coal-to-
gas CO: capture technology at the
Shengli field, with a capture
capacity of 700,000 tpa.

Shengli’s oil recovery has
increased by 15% where the tech-

nology has been applied, and CO-
emissions have been cut by 30,000
tpa.

Chinese upstream giant Petro-
China, meanwhile, is setting
the pace for a large-scale deploy-
ment of CCS at its mature onshore
fields.

PetroChina has embarked on a
master plan to build four CCS-
based EOR facilities by the end of
2025 at its Jilin, Daqing, Chang-
qing and Xinjiang fields.

It is also building six pilot pro-
jects at the Liaohe, Jidong,

Dagang, Huabei, Tuha and Nan-
fang fields.

When completed, the pilot pro-
jects will boost oil recovery by
28,000 bpd and inject 5 million
tonnes of CO.

The company has endorsed a
pilot in the Shuang 229 Block at
Liaohe, where 3200 tonnes of CO:
have already been injected.

PetroChina estimates that up to
500 million tonnes (3.6 billion bar-
rels) of oil reserves are suitable for
EOR through CCS technology at
Liaohe, adding that the field’s
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depleted reservoirs can store 8000
tonnes of CO-.

At Shuang 229, PetroChina aims
to increase oil production by 5560
bpd through injecting 500,000
tonnes of CO, increasing oil
recovery by up to 30%.

This is part of a larger plan at
Liaohe to boost output by 8000
bpd by injecting 1 million tpa of
CO: by 2025.

PetroChina said the CCS project
at Jilin is the largest in Asia, with
the CO:injected to date exceeding
2 million tonnes. Five CCS-EOR

pilot projects have been set up at
Jilin focused on 86 million barrels
of oil reserves.

PetroChina now injects 350,000
tpa of CO: at Jilin via 88 wells,
which has raised oil production by
2000 bpd.

A larger plan calls for oil recov-
ery to increase by 3000 bpd by
injecting 1.2 million tpa of CO: by
the end of 2025.

PetroChina started its CO.-EOR
pilot project at Jilin in 2009.

The field has been in decline for
decades, with production falling

Photo: REUTERS/SCANPIX

to 80,000 bpd last year from
100,000 bpd eight years ago.

CNOOC Ltd is implementing
China’s first offshore CCS project
at its Enping 15-1 oilfield
complex in the Pearl River Mouth
basin.

The scheme involves capturing
up to 300,000 tpa of CO: and rein-
jecting it in a vault structure in
the reservoir for storage.

Up to 1.46 million tonnes of
caron dioxide will be captured
and stored over the life of the
field.
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