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G

National-level industry association promoted and driven by the industry
players. MOGSC’s membership includes over 500 companies representing all
sectors within the industry from downstream to upstream services and
equipment players.

Our key mission is to promote the capabilities and expertise of the Oil, Gas &
Energy Services and Equipment providers.
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Global direct primary energy consumption
Direct primary energy consumption does not take account of inefficiencies in fossil fuel production

renewables
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World energy is used predominantly for transport,

industry, and buildings.

Total World Energy Consumption, 2008
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Table 1:

Share Percentage point
Consumption Annual change of primary change in share
Energy source lexajoules) {exajoules) energy
oil 193.0 16 331%
as 141.5 2.8 24.2%
Coal 157.9 -0.9 27.0%
Renewables* 290 3.2 5.0% 0.5%
Hydro 376 0.3 6.4% -0.0%
Nuclear 24.9 0.8 4.3% 0.19
Total 583.9 1.7
“Re E din us b

A1%

Renewab

demand, the lar

Changes in the

Global Energy Mix
2018 vs Stated Policies 2040

2018 2040

Measured in MTOE®

G R D 0 500 4000 02090 OO Based on current and

announced policy

frameworks, oil will make
up about 28% of the A
global energy mix in 2040.

««+ Gas use will increase
nearly 30%, making it
almost as important in
the energy mix as il

NATURAL
GAS

COAL oeeeeaeens DEgpite coal use steadily

dropping in Western
countries, demand will
be buoyed by Asia.

OTHER
Renewable use, including
RENEWABLES @ from solar and wind, will
c inerease by over 300%.

MODERN .... Modern bicenergy use
BIOENERGY will almost double, while
traditional biomass (ie.
wood, charcoal, etc.) will
- fall out of favor.
NUCLEAR
SOLID
BIOMASS

*Estimated figures in
Million Tonnes of Oil
Equivalent (MTOE)

HYDRO @
@CA PITALIST

Source IEA, World Energy Outiock 2019
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Platforms and Subsea
Structures

378 offshore Platforms
1 Tension Leg Platform
14 subsea Structures

3 mopu

1rps

1spar

Wells/Strings

3,935 Total Strings
2,299 Active Strings

753 Lines 4 Onshore Crude Terminals
11,221 km Pipeline

7 Onshore Gas Terminals
2 Onshore Crude and Gas Terminals

1 Terminal Slugcatcher

/

7 Ports

'\‘ Supply Bases
A 3 Supply Bases
v = =3 3 nirports

Rotating Equipment

83 Compression Equipment

166 Crude Oil Transfer Pumps

93 GasLift/Gas Injection Compressors
21 water Injection Pumps

2B1 power Generators

Midstream

Plant/Midstream Marketing and Trading
Al ( B

LNG Assets ey
— Al
o

4 LNG Plants ~29 mtpa
g ™

2 Floating LNGs 27 mtpa
AN
Gas and Power
=
—>

LNG Marketing
and Trading

LNG Buyers

6 Gas Processing Plants 2060 mmscf/d

2 Regasification Terminals 1020 mmscf/d
4 Gas Pipelines 2623 km . \4
1 Power Plant 200 MW

LNG Marketing

Supported by Utilities Plant: and Trading P°weré ':°"'P:'wer
Power 450 MW and Exports
| Steam 1210 MT/h N ©
o ' / M
L‘ ]
New Energy Renewable R
1 Solar Farm 10 Mw Power Production

Commercial and
Industrial Users

17 Petrochemical
Processing Plants
Marketing Office

2 Refineries
1 Melaka ~298 kbpd
1 Terengganu ~125 kbpd

Trading Office

HG in Kuala Lumpur

iy

Petrochemical Oil Refining Qil and Gas
Production Capacity Storage Space

Regasification Terminal
Pengerang (RGTP)
Send-out Capacity

Item

3.5 million

tons per annum

3.43 million

cubic metres ready

Progress 3.5 mi"ion 300,000

tons p.a. from 2H2019 bpd from 1H2019

12.4 million
fons per annum

Target | 11.3 million 1 million 5 million
tons p.a. bpd cubic metres

a Petrochemical
B Marketing

Pengerang
Integrated
Complex

wWater ierminat
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% of total revenue
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Petroleum < 41.3 354 . ! | _]r fvls) o
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|
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MNon-

<
petroleum

Contribution of Total workforce in Average annual Custo;m‘.'lrs Toftal :texp:ort valu:
: with dai of petroleum an
2009 2010 2020 2021 20222 energy sector to energy sector S Of. access tc\l( natural gas

g PETROLEUM REVENUE national GDP (Eaimillion) EmP|0VeEStm electricity products

9 i energy sector
B ©1RECT TAX (EXCLUDING PITA) B oTHERS (~*RM400 billion) &Y supply (~“RM130 billion per

year)
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Oil and Gas
B [ndustry

Suppressed Prices
Since the downturn of
2014, the prices have
been volatile, lower
investment. And it has
further aggravated by
pandemic and QOil price
wars. O&G sector is still
recovering since 2015!

90% 75% 30% 45% 20%

GLOBAL PROVEN RESERVES

Stagnant Reserves
Global proven reserves
stagnant at approx.
1,500 bn b.

No ‘Elephant’
discoveries.

Guyana discovery the

most significant in 2019.

w A

Power

Transition & Transformation
Competition from Renewable
Green Energy Sources as
energy costs are driven down
with advancement in
technologies.

* Shift to cleaner Energy mix
* Gas as Transition fuel
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(Data Driven Technologies)




THE FUTURE




91 Billion

. ;f metric ton global CO,
emissions
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IMPACT of 2°C
compared to 1.5°C

SOCIAL AND ECONOMIC IMPACT | 8% 1 60/0 . 2x
OF CLIMATE CHANGE of plants will lose  of plants will lose worse

1/2 their habitable  1/2 their habitable

area area
-
i ust of adipiin Refgcation of P
B COstO 0 whole towns
coastal areas 10 fising o (i?/ 1 i;e/ E;)(
583 hvels (1] 0 .
of insects will lose  of insects will lose worse
1/2 their habitable  1/2 their habitable
Shnnhlng s . area area
productivity
of harvasts
- up to
Loss of the capacity to !

L work due to heat 99% > 29%
Prices of basic foodstuffs A 1 worse
and consumear goods Qr
will rise

More wars to galn 0,
e ACCESS 10 (imited 37 /0 2 6x
reSOWrces of the global > o
Extrame mel&m‘n!ﬂﬂhﬂ r population exposed worse
phenomena will cause : 7 to severe heat every
1in5years
widespread povery

Fresh waler will be
‘\&) I short supply in Diseases will spread due t F
SOMA araas higher temparatures
SEA-ICE-FREE
SUMMERS IN THE
ARCTIC

CCLIMATECGUNCIL.ORGJ\U | crowd-funded science information
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Emissions

The Carbon Age: 150 Years of CO, Emissions

Worldwide carbon emissions from fossil fuel consumption and cement production

@ solid fuel @ Liquid fuel Gas fuel
@ Cement production @ Gas flaring
(in m metric tons)
10,000 d
1/3" of the all

Hoo sources of

6.000 emission

4,000

2,000

0
1870 1890 1910 1930 1950 1970 1990

@statistaCharts Source: CDIAC
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90% of global emitters or more than 100 countries pledged towards to neutral carbon
or net-zero target

COP26 and in the run for COP27 in Nov 2022, more nations are expected to announce legislative, policy and governance commitments and targets

Countries and targeted years of net-zero carbon emission

Japan
To reduce carbon emissions
by 467% by 2030

S

| emissions by 78% by 2035

( UK
Ny
= Tofeduce carbon  ~|~”

Target Year Tgf:::e
I Achieved \| . emissions by ' Malaysia

us 2 55% by 2030 L 8 To reduce carbon emissions
Il By 2050 Do CATaH e by 45% by 2030
Bl 2060 sector by 2035
[ 2070 .
O No target >

P Page 15
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3 Levers to decarbonize our energy sy

The bulk of emission reductions: Renewables and efficiency
Energy-related CO, emissions, 2010 - 2050

CO: (Gt/yn) Baseline Energy Scenario
45 43 Gtin 2050 .
" Shift towards renewables and low
40 carbon electricity
35 33Gtin 2050
- Buildings
30 _— .
Buildings B Tronsport | 52% : :
25 Two-thirds » Electrify economic sectors
of emissions
Transport reduction (E EV)
20 potential ’g"
L inth
DisLgetj !I[:ans?forming 27% !(-.{"' :
Energy
15 Scenario
Power 21%
10 a0 a
] ] Optlmlze energy consumption
Transforming Energy Scenario : -
c 9.5 Gt in 2050 and improve energy efficiency
@ Renewables ‘
0 : | | - - - - - - . Energy efficiency
2010 2015 2020 2025 2030 2035 2040 2045 2050 . Fuel switch and others
Based on IRENA analysis Page 16
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RE MIX TARGET FOR MALAYSIA

By 2025

In operations

Installed RE
Capacity M ~31% )
Ta Ma]aysia ~8,450MW - ~13,000MW ~18,000MW
PROGRAMMES BY GOVERNMENT TO SPUR SOLAR GROWTH
Residential + %ﬁg Large Scale @ Green
S0y, Commercial and === Solar PV Incentives
fﬁﬁ@ Industrial
« SARE -Supply Agreement of « LSS@MENTARI/ LSS4 « Green Investment Tax Allowances
Renewable Energy « NEDA - Single buyer (GITA) — Assets
« NEM -Net Energy Metering programme « Green Investment Tax Allowances

(GITA) - Projects
 Green Income Tax Exemption
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Carvwchian Natural Stmcon)
19% of the Companies that are Companies that remain oil Companies that opt for
l;n:;ﬁygl sticking to traditional i and gas focused and plans | transformation from E&P to
business of oil and gas |  their energy transition - energy companies and are
and currently has limited strategy around i shifting to low-carbon
targets in terms of decarbonization, with i energy sources
decarbonization. . fragmented low-carbon

; investment plans

i1 2038 e wa
"'T"mj.;&r ?mz r;’:&'ﬁ u“:'.;;.“'; Source: DNV GL
- Credit: Rystad
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Shares of primary energy

EJ
Renewables Hydrocarbons
100% 800
—o— Net Zero . Renewables
Business-as-usual
Rapid 700 . Hydro
~—©— Business-as-usual
80% Rapid Nuclear
600
0 IIII Coal
500 . Natural gas
60% III oil
I
400
40%
300
200
20%
100
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Total
dermand (Miog) World Energy Demand, 2019 and 2030
16000
18X
14000 L
- 4%
12,000 | = = I il
Coal
10,000 | o B
Gas
3000 L Nuclear
Traditional use of biomass
6,000 | - 2 —
I Renewable energy
4000 L
2000 |

2019 2030
Source: World Energy Outlook 2020, International Energy Agency (IEA), PETRONAS internal analysis

NATIONAL
ENERGY
POLICY

2022-2040

| |

2

Energy Security

Energy Energy
sustainability Affordabilrty
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The world has reached half a trillion dollars a year in
its investment to decarbonise the energy system

Global new investment in energy transition by sector =
(Unit: US$ billion) Bl
459
447
378
182 473
143
109
nNJ nNJ nNJ nNJ nNJ nNJ nNJ nNJ nNJ nNJ nNJ nNJ nNJ nNJ nNJ N
o o o o o (@) (@) o o (@) (@) (@) (@) (@) (@) (@)
o o o o o — - — — - - - — — — N
Ul (@)} ~ (00} w0 (@) — nNJ w RN Ul (@) ~ (00) O (@)
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Kasawari- Largest offshore CCS corridor

120,000
39%
100,000
80,000
o)
o Malaysia revs up carbon, capture and
& 60,000 - storage developments
Malaysia's CCS project, billed as the world's largest, is targeting first
iniection in 2025
40,000
9%
20,000
4% 3%
. 'l'.l'll'llllllll!d.l‘-r.-ranr‘-v‘-r
= = w . — ]
28 o 88052555856 22 2 8 88 2 5 &
-c‘gﬁ-ﬁﬁgﬁmg-eﬂﬁ“ggﬂﬂm " 9w e T 2
t3 5323585328583 3¢ 83 33 8 238
EE gEEmwﬁEﬁ:E%gggmg "E B ;%:] E E B e pe-
o e a — o E-
E;@Egg%g‘gg Eﬁgga.gﬁEE Eg.g%“
¥ v g 8.3t EQOg 2 5 2 £ g
-] o n B a o 5 2 w £ 5
g 5 E g = 8 % % § E : § E UEJ - g é l..I.. D Tan (right) and Adif showing the JSCA to jointly collaborate on CCS opportunities, particularly
; ; = 5 E E b a‘ g o g E < < g E in the study for suitable carbon dioxide storage locations in Malaysia.
e 282 2 83 = a § 2 - E &
w i O
1% c 'E g — ? & |.__“_' KUCHING (January 11): Sarawak Shell Bhd (Sarawak Shell} and Petronas have signed
E 5 i " < a Joint Study and Collaboration Agreement (JSCA) to jointly collaborate on carbon

capture and storage (CCS) opportunities, particularly in the study for suitable Page 22
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Projects

Big Data Hyper-Converged
And Data & Analytics
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Autonomous Integrity Monitoring Autonomous Subsea Gliders Project surveillance

e T i
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Journey Continves...

financialtutorship

Los Angeles, California

@INCOMEFACT : m

|||||

IN JUST 10 YEARS BOTH THE
CAMERA MAN AND THE PILOT
LOST THEIR JOBS.

UPGRADE YOURSELF.

The is no universal formula 6
sustainability

Every region, country have its unique
socio-economic obligation and its own
way to manage its energy sources to
ensure balanced & practical
development and equitable growth to
everyone.
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e Let's think about this....

L Where do we see ourself in next decade, next century?

L How do we position ourself in the context of energy transition ( energy
balance), while global economic landscape, technological disruptions are
taking shape?

L How can we leverage on our collective strength?

U How can technologies and innovation address the current business climate and
pivot to sail the transformation?

U How can we have greater meaningful collaboration btwn various parties?
(unis, policymakers, industry)

U How do re-tool, reskill , reshape our human capital to be able to cope with the
transformation?

U How can we ensure the progress among all patrons of the industry are with
Equality?
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Ts. Anwarudin Saidu Mohamed

Technopreneur | Social
advocator | Research Enthusiast
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THANKYOU

MALAYSIA

BOARD OF ENGINEERS MALAYSIA
Tingkat 17, Blok F, Ibu Pejabat JKR
Jalan Sultan Salahuddin, 50580 Kuala Lumpur
http://www.bem.org.my

bemconvention2022 @bem.org.my or event@bem.org.my
Tel: 03-26912090 Page 28
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