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CONTEXT

Segment 1:

Global Trending in Energy Transition

TNB Leading the Nation Energy Transition

Segment 2:

Future Engineer – What’s Required?
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Global change in the energy industry is inevitable 
and power utilities must continue to evolve to win 
in this new landscape – 4Ds

Increased 
decentralization and 

customer participation

Faster rate of digital 
disruption 

Rising importance of 
de-carbonisation and 

renewables

Increased deregulation
to drive competition 
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Upstream Downstream

Global Future Outlook in Energy Sector

Gas and steam turbines OEMs adapt to decarbonization i.e. green fuel (co-firing & hydrogen), carbon

capture-utilization-storage (CCUS), battery energy storage system (BESS) and small medium reactor (SMR);

GT-Hydrogen 
Ready 

GT Hydrogen 
Blended Fuel Firing 
Carbon Capture and 
Sequestration (CCS)

GE’s 7HA.03 at 430
MW is capable of up
to a 50% blend of
hydrogen

GT-Hydrogen 

Ready 

GT Hydrogen 

blending 

capability with 

natural gas with 

DLE 

(dry low 

emissions) 

technology 

between 30% and 

75% by volume

Battery Energy Storage

Innergex RE Project-Emerald- 425 

megawatt-hours (MWh) in the 

Atacama desert of Northern Chile. 

Green Hydrogen

JV with Magnum Development, and 

Haddington -Advanced Clean 

Energy Storage Project, Utah, USA

- 220 MW of electrolyzers to 

produce up to 100 metric tonnes 

per day of green hydrogen

- stored in two massive salt 

caverns each capable of storing 

150 GWh of energy.

- 840 MW hydrogen-capable 

CCGT

Bio-Mass/Ammonia

Development on low 
carbon fuels / co-firing  
i.e. ammonia, biomass, 
hydrogen

JEP Co-firing study 
using bio-mass and 
ammonia (Phase 1-
feasibility study 
completed)

Genco-Petronas-IHI JV

Ammonia Co-
firing Pilot test at 
TNBR testing 
facility (up to 
60% of ammonia)

KEV co-firing using bio-
mass (EFBP)

Carbon Capture Technology

Petranova Carbon Capture Project, 

Texas, USA.

- capture 4776 tonnes/day from 

WA Parish Coal Plant

- CO2 utilised for enhanced oil 

recover (EOR) – West Ranch 

Oil Field

Small Medium Reactor

Also known as Small Modular 

Reactor

Small ≤ 300MWe

Medium ≥ 300 to 700MWe

In Developing Stage

6
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TNB Sustainability Pathway 2050 (SP 2050)

2016
Our Energy Transition 

journey started here

Invest and grow our emerging green technologies 

including Hydrogen and Carbon Capture & Utilization 

(CCU)

2050
Aspire to achieve Net Zero 

& Coal-Free by 2050

2035
Emission intensity reduction of 35%

Reduction of coal capacity by 50%

2025
Target of EBIT 12.3 billion, 

8,300MW RE by 2025 with an 

acceleration of RE investments 

towards 2050

Significant renewable generation growth 

50% reduction in coal generation capacity 

Our Aspiration to 

2050
Our Commitment to 

2035

Our Target for 

2025

Build scale in renewable generation

Improve thermal plant efficiency 

“Reimagining TNB”

(2016 – 2020)
Refreshed strategy aligned to Sustainability Pathway

(Beyond 2025)

“Reimagining TNB Strategic Refresh”

(2020 – 2025)
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Fast track decarbonisation

Coal plants early retirement1

Repowering plants

with2
cleaner fuel and 

green tech

Strategic

technology

partnership

3

Explore opportunities in ASEAN

Gas

Hydro ~800
MW

Target share of

capacity by 2050

• Increase enterprise value and 

sustainability position of GenCo

• Possibility of an IPO of GenCo

AU

TW

KR

TH

PH

VN

CURRENT

UK

MY

SEA

EU

ES

IE

FR

APAC

Legends:

Existing Investments 

Main target markets

FOCUS MARKETS

GenCo NED

14.3GW by 2050
(Average portfolio return of 7% – 9%)

Large-scale

Solar PV

Onshore 

wind

Offshore 

wind

Grid

of

Variable

(VRE)  and

growth 

Energy 

Energy Resources

Spurring 

Renewable 

Distributed 

(DER)

Propelling growth

o

f

transportation and

industrial 

customers electrification

Reducing carbon footprint and

preserving the forestry & natural

environment

EV

We will invest RM90 mil to 

support BEV ecosystem over the 

span of 3 years with the following 

key strategic moves:

1

2

3

Build charging infrastructure

Foster coalition among EV 

sector players

Reskill & upskill workforce

Lead by example through 

TNB Fleet electrification

Sponsor EV-related studies4

5

2030 EV Market Potential

revenue

2.318 TWh
annual electricity

sales

RM 1,258 mil
annual electricity

18,000
charging points

500,000

BEV on the road

4,432 k tons

CO2 emission reduction

GenCo aims to capture estimated 

RM40 bil revenue from domestic 

market by 2050

Potential Earnings by 2050: ~RM7 bil

Regulated asset base (RAB) for Grid

+ DN to grow to ~RM100 bil by 2050

~USD7 bil equity investment by 

2050

TNB’s fast-track energy transition plan ensures sustainable business growth

while meeting our ESG commitments

Regional Interconnection

To strengthen security of supply and open 

investment opportunities
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We start with GenCo as the biggest lever with major shifts to RE and new green 

technologies towards the future…

TNB’s decarbonisation roadmap to achieve net zero emission by 2050 

and be coal-free by early 2040s, ahead of initial milestone

GenCo aims to capture estimated RM40 bil of domestic market by 2050

TNB generation mix (%)

GenCo moves will contribute to reaching our 2035 intensity target 

and net zero by 2050

1. Projected GenCo capacity mix with green accelerator scenario. Capacity mix does not account for TNB's equity share; 2. New builds may not be needed for gas if all repowering plans can be executed as 

planned; 3. New builds for new green techs may only be needed in the late 2040s if all repowering plans can be executed as planned; Source; Internal analysis

GenCo’s next moves to fast track decarbonization

2

Early retirement of coal plants
Explore the viability of retiring Kapar Energy Ventures (KEV) to a year ahead of its 

PPA expiration, subject to agreement of existing shareholders & approvals from 

relevant authorities and regulators

Repowering plants with cleaner fuel and green tech
Following KEV early retirement, we will begin our repowering plan with KEV 

(1400MW) and Paka (1400MW). GenCo repowering strategy will include optionality. 

Paka is planned to be hydrogen-ready by 2029

Accelerate green tech adoption via strategic technology3

1

partnership
In addition to green tech, strategic partner can provide 

capital and new capabilities

CO
2

Hydrogen  CCUS Nuclear SMR

Through these deliberate steps to increase its enterprise value and 

sustainability position, we are also staying open to the possibility of an 

Initial Public Offering (IPO) of GenCo, should the opportunity come up

GenCo aims to explore hydro and gas opportunities in ASEAN

Gas
Vietnam IndonesiaThailand

Target: +4 gas projects
~800

MW

Target share 

of capacity of 

the new 

international 

plants by 

2050

Indonesia

Target: +7 new hydro projects
+10 hydro acquisitionsHydro

Laos

10
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TNB’s New Energy Division (NED) will continue to expand our renewable energy 

portfolio on both domestic and international grounds as we build capability and gain 

access to technology and market knowledge

AU

TW

APAC

Legends:

TH

PH

SEA

Existing 

Investments Main 

target markets

FOCUS MARKETS

CURRENT

UK

MY

NEW FOCUS MARKETS

EU

ES

I

E

FR

Large-scale 

Solar PV
Onshore wind Offshore wind

▪ Move upstream into asset
development for IRR enhancement

Life Cycle

▪ Recycle capital to optimise capital 
allocation, contributing to EBIT 
uplift

▪ Tapping global capital market for RE
investments

Capital Strategy

Asset development and business expansion

Technology Focus

2030

2040

2050

2022

Target growth of installed RE capacity

0.7GW

7.2 GW

9.9GW

14.3GW

Geographical Expansion

11
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The Grid is a critical infrastructure to enable Malaysia’s energy transition. TNB will continue to 
invest to strengthen the grid and network infrastructure of the future, balancing grid security, 
sustainability and affordability

Spurring growth of 

Variable Renewable 

Energy (VRE) through 

improved grid flexibility & 

regional interconnection

Propelling growth of 

transportation and 

industrial customers 

electrification via 

enhanced grid capacity & 

connectivity

• … Increasing EV penetration, electrification of industrial customers and

will increase peak load seen by the grid

50% growth in grid peak load by 2050 compared to 2022 level

• … Expansion of grid infrastructure may lead to increased deforestation as

well as potential emission and pollutant release

Continuously conserving & preserving forest from grid development activities 

Adopt green technologies for grid asset

Reducing grid's own 

carbon footprint and 

preserving the forestry & 

natural environment

Enabling decarbonization Decarbonizing grid

• …Increasing share of grid-connected VRE especially 

• solar in the grid and Distributed Energy Resources (DER) will threaten 

system stability and introduces operational complexity

• Target to achieve a score of 85% on the Smart Grid Index by 2025 

Analytics, automation and digitalization to deliver operational 

efficiencies Potentially 45% of LSS in national capacity mix by 2050
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Architectural model

Structural model

Mechanical model

Electrical model

Coordinated

BIM Model

(LOD 500)

Clash detection to reduce 
conflict & reworks

Efficient scheduling & cost 
estimating

Information data can be 
embedded into the model

Drawings can be generated 
from single BIM model

Conceptual /

massing model

(LOD 100)

3D model + information data sharing in single collaborated BIM model

Collaboration in Building Information Modelling (BIM)

Conceptual Model Detailed Model

Better visualization in 3D

Efficient Facility 
Management of built asset

13
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HQ Campus (Platinum), TNB HQ Menara TNB, Kuala Terengganu

• Started utilized BIM for Balai Islam HQ project & later produced BIM Standard.

• the benefits of BIM in enhance productivity & efficiency.

• BIM is essential to allow project teams to verify designs & construction methodology in
virtual environment which minimize construction changes.

• BIM is crucial in enhancing skills & capability of REVD teams to align to modern
construction standard.

• TNB is committed to continuing the development of BIM & support the Malaysian
Govt’s mandate of BIM compliance under CITP.

Two main pillars of implementation; “Collaboration” & “Future-Proof”

BIM in TNB

about:blank
about:blank
about:blank
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Inline with TNB’s direction and future plans, future engineers need to be
equipped with the right skills and knowledge. At UNITEN we ensure the
Energy Theme is spread throughout out curriculum programme

IR 4.0 and beyond Renewable Energy Energy Economics
Artificial 

Intelligence and 
Analytics

Cybersecurity 
Develop 

Leadership 
qualities (ULEAD)

Develop Self Inner 
Strength (SHIELD)

Green Tech in 
Power Generation

Smart Grid and 
Grid of the Future

Energy Centric 
Theme in all 

Academic 
Programmes

Energy Computing Energy Business
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Basic Knowledge and Research goes hand in hand to ensure UNITEN
always is at the forefront of Energy related knowledge

Future Postgraduate
Programme

5 Research
Institutes

Future Short
Courses

National Energy Centre
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FUTURE 
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WHAT’S 
REQUIRED???
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Elements Essential by Future Engineers

Technical And Non-Technical Know How
❑ Decarbonisation

✔ Renewable & Sustainable Energy
✔ Green Technology (CCUS, Hydrogen Fuel, SMR)

❑ Industrial Revolution 4.0
✔ Digitalization (IoT)
✔ Machine-Learning
✔ Artificial Intelligence (AI)

Attitude
✔ Adaptive & Agile
✔ Collaborative

✔ Forward thinking

✔ Mindfulness

✔ Integrity

18
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Disclaimer

All information contained herein are solely for the purpose of this presentation only and cannot be used or referred to by any party for other purposes without prior written consent from TNB. 
Information contained herein is the property of TNB and it is protected and confidential information. TNB has exclusive copyright over the information and you are prohibited from 

disseminating, distributing, copying, reproducing, using and/or disclosing this information.
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THANK YOU

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 

http://www.bem.org.my/
mailto:bemconvention2022@bem.org.my
mailto:event@bem.org.my
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Clean Coal Technology Achievement
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SPG-Track 4A- Power Plant of the Year 2021
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Media Excerpts on TNB Energy Transition
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TNB and  Petronas MOU in Decarbonization Effort

25



Disclaimer: This slide is property of BEM and the information cannot be used as official statement from BEM. The information is only valid on the date of 

its establishment and you may refer to BEM for new update. 

BEM CONVENTION 2022 

25-28/10/2022

TM Convention Centre, KL

Page 26

Promoting Electric Vehicle (EV) Adoption 
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