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Tsai Chao Chung, Charles
Chief Executive Officer
Power Assets is an innovative and dynamic participant
in the global energy business. The companies in our
portfolio, spread across four continents, are stable,
well-established businesses that offer earnings
predictability and are relatively insulated from economic
cyclicity and commodities price fluctuations. Our
diversified operations cover electricity generation,
transmission and distribution, gas transmission and
distribution, as well as oil storage and transmission
businesses, all of which allow us to fulfil our mission
of delivering long-term sustainable earnings growth in
mature international markets.
In 2021, despite a global surge in fuel prices, our global
portfolio of companies achieved satisfactory results amid
the COVID-19 pandemic as around 80% of our Group’s
share of total fixed assets of joint ventures and associates
comprise of regulated networks for the transmission
and distribution of gas and electricity. Our operating
companies in the UK, Australia, Hong Kong, Mainland
China, the Netherlands, New Zealand, Thailand, Canada
and the United States all achieved performance in line
with expectations.
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During the year, we maintained our active approach
to investing in low-risk essential infrastructure assets at
appropriate pricing. Canadian Power acquired wind farm
assets in Okanagan, marking the company’s first step
into renewable energy generation and carbon offsetting
regime. In the Netherlands, AVR-Afvalverwerking
B.V. entered into an agreement to purchase an
energy-from-waste company, AEB Holding N.V..
The 26th United Nations Climate Change Conference
of the Parties (COP26) held in Glasgow in November
2021 mandated that all countries come forward with
ambitious 2030 emissions reductions targets to support
reaching net zero by the middle of the century. To
meet these challenging goals, an accelerated pathway
is needed for the phase-down of coal, switch to electric
vehicles (EVs), and investment in renewables. As a Group,
we fully support these goals. Our operating companies
are working to cut their own operating carbon footprints
and those of the markets in which they operate. These
strategies will remain a key priority for us in the years
ahead.
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When completed, the Sebastopol Solar Farm will generate enough
clean energy for more than 40,000 Australian households,
offsetting nearly 77,600 tonnes of carbon emissions annually.

We also believe that decarbonisation should not come at
the expense of energy affordability and reliability. In line
with this ethos, all our operating companies maintained
a strong focus on operating efficiencies, affordability,
reliability and safety. HK Electric, Victoria Power
Networks, UK Power Networks, and Wales & West
Utilities succeeded in reducing or freezing energy costs,
while all our UK and Australian operating companies
have surpassed targets in reliability and operating
efficiency. HK Electric has achieved a world-leading
supply reliability level in excess of 99.9999% for the
second year.
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UNITED KINGDOM
Since 2013, the UK has been the largest geography of
operation for the Group. Our portfolio currently consists
of four companies across the electricity generation and
distribution, and gas distribution sectors that serve more
than 13 million domestic, commercial, and industrial
customers. Our assets in the market consist of a generation
capacity of 1,140 MW, electricity network length of
189,500 km, and gas pipeline length of 71,100 km.
During the year, our two gas companies, Northern
Gas Networks and Wales & Wests Utilities, started on
a new 5-year regulatory period. The stable operating
environment will enable us to make the needed
investments to meet more challenging requirements for
emissions control and other operating parameters. Our
electricity distribution business, UK Power Networks,
commenced with stakeholder engagement and the
groundwork needed for its regulatory reset, which will
take place in 2023.

With widespread COVID-19 and vaccine rollout, we
continued to observe all appropriate precautions and
social distancing measures to keep employees and the
general public safe.
During the year, the UK government set in law its
sixth carbon budget to cut emissions by 78% by 2035
compared to 1990 levels, en route to achieving carbon
neutrality by 2050. With projects underway to support
the electrification of public transport, hydrogen-blended
household heating, and modernisation of the grid to
accommodate the massive influx of EVs and renewables,
our companies are in the lead of these innovations.
Against this backdrop, all our operating companies led
their respective sectors for efficiency, safety, reliability
and customer services.

UKPN completes a substation upgrade to improve power reliability for customers in Bedfordshire and Cambridgeshire.
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UK Power Networks
UK Power Networks (UKPN) owns, operates, and
manages three of the 14 regulated distribution
network operators (DNOs) in the UK. UKPN’s
licensed distribution networks are in London, the
East, and the South East of England.

UK Power Networks

Power Assets Interest:

Joined Since:

40%

October 2010

Network Length:

No. of Customers:

189,500 km

8,400,000

In 2021, UKPN’s networks supported 8.4 million
customers. It distributed 74,000 GWh of electricity (2020:
72,063 GWh) over a total network length of 189,500 km.
The business led the sector in best performance over the
period 2015 to 2021.
During the year, UKPN maintained its position as the
safest DNO group, with the most reliable networks,
and secured best-in-class customer satisfaction scores in
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surveys conducted by the regulator Ofgem. Thanks to
the focus on investing efficiently, UKPN’s customers pay
less than the UK average for the use of the electricity
distribution system.
A paradigm shift is taking place in electricity distribution,
and UKPN is investing systematically in innovation to
stay ahead in reliability, efficiency and emissions. The
company has implemented 50 cutting-edge projects
since 2015. Its Distributed Energy Resource Management
System was named Green Infrastructure Project of the
Year at the highly respected Business Green Leaders
Awards in September 2021.
UKPN’s capital projects team, ED1SON Alliance,
completed its fifth anniversary on 1 March 2021. It
currently has around 280 projects in construction, which
are adding essential and smart network capacity across
UKPN’s areas of operation.
UKPN is looking to the future of sustainable transport.
With up to three million EVs forecast to connect to its
network by 2030, UKPN is developing a smart, flexible
energy system to support widespread EV charging. One
of the initial steps to meeting this demand is building
high-capacity electrical supplies at motorway services,
so drivers can feel more confident to undertake long
electric-powered journeys on major UK routes.

Helping rewire South London
Notable projects handled by UKPN under the ED1SON
Alliance currently underway include a major investment
at Wimbledon, in collaboration with the National Grid.
This effort involves installing a new 31-bay gas-insulated
switchgear switch house, diverting 24 cable circuits in
an existing operational site, and decommissioning two
live air-insulated switchgear units.
The project will increase network resilience and
capacity, by alleviating fault level issues and providing
additional 132-kV positions for new customer
connections across the network. It will also enable
smooth decommissioning of old asset structures in
poor condition.
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Northern Gas Networks
Northern Gas Networks (NGN) is one of the UK’s
eight gas distribution network operators, serving
about 2.7 million customers in the North and
North East of England. It is also responsible for the
maintenance of gas mains, provision of essential
gas connections, and emergency services related to
gas supply.

Northern Gas Networks

Power Assets Interest:

41.29%

Gas Pipeline Length:

36,100 km

Joined Since:

June 2005

NGN’s total gas throughput for 2021 was 68,803 GWh
(2020: 66,975 GWh). It started a new regulatory period
in April 2021 which will last for five years. NGN retained
its position as the most efficient of the eight UK gas
distribution networks and received an incentive payment
from the regulator for having the best business case
during the reset process.
Over the next five years, NGN will invest in capital
projects for network improvement and replacement to
increase efficiency, reliability and safety. During 2021,
it replaced over 500 km of old iron mains, which also
helped minimise fugitive methane emissions. NGN
achieved or exceeded all regulatory operating targets
and earned high scores on customer satisfaction surveys
about planned repairs and new connection works.

No. of Customers:

2,700,000

IT infrastructure enhancement works moved forward,
providing NGN with capabilities such as AI, machine
learning and advanced analytics to enable predictive
maintenance and better insight into system performance.

Low-carbon heating with
hydrogen
With 85% of UK households using gas, domestic
heating accounts for 14% of UK emissions and
contributes to climate change. Hydrogen can
play a key role in addressing this and helping the
UK achieve net-zero carbon emissions by 2050.
Unlike natural gas, it does not create any carbon
dioxide during combustion.
NGN is leading the sector in research on how the
network can be adapted to transport hydrogen
in the future. The findings will play a key role in
informing the UK government’s understanding
of this area and future policy direction.
Following the success of the HyDeploy project, which started supplying gas containing 20% hydrogen to
Winlaton village in 2021, NGN partnered with other industry players to develop an East Coast hydrogen network.
The partnership will enable hydrogen production at scale and develop a network to transport the gas effectively.
To enhance consumer understanding and acceptance of hydrogen heating, NGN opened the UK’s first
Hydrogen Homes so everyone can see and experience the reality of a house fuelled by clean-burning hydrogen.
The homes, which include a range of hydrogen-fed appliances such as boilers, hobs, fires and barbecues, will
be open to educational visits, helping young people learn more about saving energy and building a greener
future.
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continues to grow, with 24 inquiries for connection to
the network received in the last 12 months. Currently,
seven more sites have reserved network capacity,
offering an additional 450 GWh annual capacity.
To support cleaner transportation, three compressed
natural gas bus fuelling stations and a freight refuelling
station, supporting 111 buses, were connected to
the network. A further heavy truck fuelling station
was connected to the network in 2021; it will be
commissioned in early 2022. Connections were provided
to several large industrial developments, as well.

WWU continues to invest in infrastructure to support lowemission public transport on a broad scale.

Wales & West Utilities
Wales & West Utilities (WWU) is a gas distribution
network operator, serving Wales and South West
England and covering an area of 42,000 sq. km of a
diverse mix of urban and rural geography.

Wales & West Utilities

Power Assets Interest:

Joined Since:

36%

October 2012

Gas Pipeline Length:

No. of Customers:

35,000 km

2,600,000

Entering into a new five-year regulatory period, WWU
achieved a total gas throughput of 59,562 GWh in
2021 (2020: 58,200 GWh). Over the past five years,
WWU has successfully improved affordability for
customers, achieving an average 18% reduction in
customer bills. Operating performance for reliability,
emergency response, and customer satisfaction achieved
or exceeded targets, and the company maintained its
service mark accreditation from the UK Institute of
Customer Service. Approximately 329 km of mains were
laid during the year.
WWU continued to build out its biomethane and green
gas solutions to support decarbonisation, increasing
annual capacity to 1.82 TWh during the year. This area

WWU is progressing strategic projects in partnership with
UKPN to support the UK’s decarbonisation effort. The
joint HyCompact project demonstrated the viability and
benefits of integrated hybrid heating systems and seeks
to serve as a catalyst for large-scale deployment at a low
cost.

Seabank Power
Seabank Power (SPL) is the Group’s UK electricity
generation business, operating two combined-cycle
gas turbine units with a capacity of 1,140 MW. SPL’s
output is governed by an agreement via a longterm contract with a single customer based on a
combination of factors including plant availability
and sales into the energy market.

Seabank Power

Power Assets Interest:

25%

Joined Since:

June 2010

Gas-Fired Combined Cycle Gas Turbine:

1,140 MW

SPL’s generating hours in 2021 were slightly lower than
budget, while its contribution exceeded expectations due
to higher energy prices in the 4th quarter.
Operational efficiency and starting performance were
better than budget. The first of two major scheduled
maintenance outages was completed, and the second
has been deferred until 2022.
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HONG KONG
The Hongkong Electric Company
HK Electric is the Group’s flagship company which
generates and supplies electricity to around 584,000
customers on Hong Kong Island and Lamma Island.
It is one of the world’s longest established power
suppliers, with operations spanning over 130 years.

The Hongkong Electric Company

Power Assets
Interest:

33.37%

Total Installed
Capacity:

3,617 MW

Year Established:

1889

No. of
Customers:

milestones achieved. Under the plan, the second of
three new gas-fired generating units was synchronised
on schedule in November 2021. At the same time, the
construction of the jetty, laying of pipelines, and vessel
design for an innovative offshore liquefied natural gas
terminal using Floating Storage and Regasification
Unit technology to augment gas supply security also
progressed well. Both will commence commercial
operations in 2022. Construction on the station building
for a third generating unit continued in tandem for
launch in 2023.

584,000

Network Length:

6,700 km

In 2021, HK Electric focused on realigning its operations
and infrastructure to support Hong Kong’s overall
decarbonisation efforts while providing highly reliable,
safe, and affordable electricity to its customers.
The company sold a total of 10,361 GWh (2020: 10,134
GWh) of electricity over the year, of which about 50%
was from natural gas, keeping emissions below statutory
caps. HK Electric once again achieved a world-leading
supply reliability level in excess of 99.9999%, which
means that its customers suffered less than 30 seconds
of unplanned power loss on average during the year. All
pledged customer service standards were achieved or
surpassed.
A development plan for 2019 to 2023 to establish the
infrastructure needed to further increase natural gas-fired
generation reached its midway point with several major
16
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The construction of an offshore liquefied natural gas terminal in
Hong Kong reaches critical milestones.

HK Electric continued its support for electric transport by
offering free technical consultancy for customers seeking
to install EV charging points at their premises, providing
support on EV charging stations to our customers for
about 400 cases and covering 50,000 parking spaces. It
also provided technical support to the government, as
well as Hong Kong’s public bus and ferry operators on
providing charging facilities for EVs.
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A large-scale project to roll out smart meters across the
entire customer base is under way, together with the
establishment of the advanced metering infrastructure
(AMI) to support this. System development, testing, and
commissioning of the AMI solution were completed
in 2021. More than 120,000 smart meters have been
deployed as of the end of 2021.
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farm, which will account for about 4% of the company’s
total electricity output. A Government working group
is being set up to evaluate the application of hydrogen
energy in Hong Kong. Drawing on the Group’s expertise in
this area, the company will engage with the government
and industry experts on global best practices.
Net tariffs were frozen at 126.4 cents per unit of
electricity in 2021, to support customers through
the economic slowdown following the COVID-19
pandemic. A range of relief measures was implemented
to help customers, especially small businesses, caterers
and underprivileged families. These included dining
vouchers and funding support for the installation of
energy-efficient equipment. Over 40,000 families and
300 small businesses benefited from these initiatives.
Apart from maintaining due precautions and social
distancing, HK Electric conducted a vaccination drive for
its employees to keep them safe from COVID-19.

Smart meters and Advanced Metering Infrastructure will help
HK Electric improve efficiency and help customers optimise energy
usage.

In support of the Hong Kong Government’s Climate
Action Plan 2050 and Clean Air Plan 2035, HK Electric
will progressively phase out all coal-fired generating units
and seek a pathway to zero-carbon operations. It moved
forward with planning for a large-scale offshore wind

A significant increase in coal and natural gas costs led to
an increase in the fuel clause charge of the tariff, which
means net tariffs for 2022 has increased by 8.9 cents
per unit. HK Electric has commenced a HK$63 million
programme to support the underprivileged, promote
energy efficiency and conservation, and strengthen
education on low carbon living to help alleviate tariff
impact on the general public under the current economic
climate.

Customer autonomy and
self-service
To support the increasing trend among customers to adopt self-service channels,
HK Electric expanded its range of digital services. Most notably, it launched a new
mobile app that aims to provide greater convenience for customers to manage their
electricity usage anytime, anywhere. The app allows customers with smart meters to
track their usage at half-hourly intervals and get personalised bill and consumption
alerts.
A new online platform was launched in June 2021 for customers to track the progress of their applications
concerning supply application, account transfer, account termination, special meter reading, and autopay round
the clock. To take this one step further, the Customer Emergency Services hotline was integrated with back-end
IT systems to enable higher efficiency and transparency in handling customer calls and tracking service requests.
To promote an environmentally-friendly and paperless operating model, customers switching to e-Bill and
autopay/Faster-Payment-System received a HK$30 incentive that they could use to pay for electricity charges or
donate to a green group.
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AUSTRALIA
Since 2000, Australia has developed into one of the
Group’s major markets of operation with a portfolio
spanning renewables, energy-from-waste, as well as
electricity, gas transmission, and distribution. It is a
flagship market for solar power, hybrid energy systems
and energy from landfill gas.
The Australian Energy Regulator (AER) is conducting a
comprehensive review of its Rate of Return Instrument.
When completed in December 2022, it will set key
parameters that determine the allowed rate of return
for the next regulatory period. Engaging with the
regulator and achieving synergies in their submissions
while maintaining reliability, affordability and excellent
customer service was a key focus for all our Australian
operating companies during the year.
Nearly 34% of consumers in South Australia have
adopted solar power systems. Rooftop solar alone can

generate almost 80% of the state’s energy needs and,
when combined with large, utility-scale solar farms,
solar power can meet 100% of these needs at certain
periods – a world first in gigawatt-scale power systems.
Our distribution networks are working actively to evolve
into smart networks capable of dynamic two-way energy
flows in this new energy future.
Our Australian gas companies are working with the
government to help increase the production of green
hydrogen and make Australia an exporter of the
hydrogen to other countries. Green hydrogen can
significantly drive down emissions when blended with
natural gas for power generation or household heating
as hydrogen combustion only produces water vapour.

SA Power Networks
SA Power Networks (SAPN) is the sole electricity
distributor in the state of South Australia, serving
residential and commercial customers and also
builds electricity networks for strategic private
organisations.

SA Power Networks

Power Assets Interest:

January 2000

Network Length:

No. of Customers:

89,800 km
Our Australian companies maintain their excellence in reliability
and customer service.
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27.93%

899,000
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SAPN expands operations with a new depot, equipped with a 94-kW solar system, in Barossa Valley.

In 2021, SAPN distributed 9,634 GWh of electricity (2020:
9,727 GWh). Despite storms and numerous outages
– caused by bats coming in contact with high-voltage
power lines and equipment located at the top of poles
– impacting electricity supply, the company successfully
maintained system reliability, restricting customer minutes
lost to an average of 126 minutes in 2021.

During the year, SAPN successfully brought the notable
SA Water project to near completion. The project
involved the supply and installation of approximately
242 GWh of roof and ground mounted solar generation
capacity and 34 MWh of battery storage at 33 of
SA Water’s sites across the state.

The utility maintained excellent customer service and
exceeded regulatory service and telephone response
targets, securing incentive payments across various
parameters. SAPN continues to be recognised as the
most productive distribution business in Australia by the
AER.
During the year, SAPN replaced its existing telephony,
billing and marketing system with a state-of-the-art
solution, which will provide improved, modern
functionality, more flexibility, and better system stability
to handle future growth and evolution.
It developed a roadmap to support South Australia’s
energy transition to renewables, including the
implementation of dynamic management technologies
to maximise the network’s capacity and network
intelligence to respond to capacity changes in real-time,
while managing tens of thousands of residential solar
power systems.
A “Solar Sponge” Time-of-Use based tariff was
introduced to encourage consumers to spread out their
consumption to balance it with peak generation times.

SAPN workers conduct maintenance of critical infrastructure to
maintain reliability and safety.
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Victoria Power Networks
Victoria Power Networks (VPN) through CitiPower
and Powercor Australia operates electricity
distribution networks in Victoria, including the
Melbourne metropolitan area.

Victoria Power Networks

beat regulatory targets for customer service and system
reliability.
VPN commenced a new regulatory period during the
year, providing a stable foundation for the next five years
to enable reliable and safe electricity while investing in
the network infrastructure and technology needed to
fight climate change, such as rooftop solar, EVs, and
batteries. Customers will benefit from more affordable
power with residential network tariffs falling for both
Powercor and CitiPower customers in the first year of the
new regulatory period.

Power Assets Interest:

27.93%

CitiPower

Powercor

Joined Since:

Joined Since:

July

2002

Network Length:

September 2000
Network Length:

7,700 km

90,400 km

No. of Customers:

No. of Customers:

334,000

868,000

VPN distributed 16,076 GWh of electricity during the
year (2020: 15,836 GWh), with an increase in the
number of customers and more than 29,000 new
connections added. While underlying consumption
increased by 1.64% over 2020, CitiPower and Powercor

CitiPower and Powercor continued to experience
steady growth in the number of customers connecting
solar power systems to the network, with more than
188,800 connections as at 31 December 2021. Powercor
will install a 150kW/388kWh battery in Melbourne’s
fast-growing western suburbs to allow customers to
supply power back to the community, reduce emissions
and make the most of the strong local rooftop solar
penetration in the area.
CitiPower partnered with the Yarra Energy Foundation
and Australian National University to investigate the
potential of community-scale battery storage on the
low-voltage electricity network across inner-Melbourne.
The partnership is also exploring a ground-breaking
new model of community battery ownership, including
crowdsourcing local investment.

A solar-powered airport
To reduce its carbon footprint and operational costs and support sustainable growth, Melbourne Airport
commissioned Beon Energy Solutions, a VPN business, to build a 12-MW solar farm. It is one of Australia’s
largest customer-side installations. The solar farm has more than 38,000 individual solar panels installed in an
area of around 192,000 sq. m, equivalent to the size of about 26 football pitches.
Construction of the solar farm was completed in six months. It generates 17 GWh of electricity per annum,
enough to power all four passenger terminals at Melbourne airport – equivalent to nearly 15% of the airport’s
annual electricity consumption. The project is expected to deliver significant annualised energy cost savings, a
timely benefit, considering the impacts of COVID-19 on the aviation industry.
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During the year, 260 km of cast iron and unprotected
steel pipelines were replaced with polyethylene pipes.
Construction progressed on a 16-km polyethylene
main in Caboolture and the complex Melbourne CBD
mains replacement project. A major IT infrastructure
programme saw works progressing on a geo-spatial
information system project and the enhancement of
enterprise resource planning systems.

VPN employees continue to progress maintenance activities with
robust health and safety measures.

Australian Gas Networks

AGN is at the forefront of the industry’s investment
in renewable hydrogen for blending into the gas
network to reduce emissions. In May 2021, it launched
commercial operation of a 1.25-MW electrolysis plant at
the Tonsley Innovation District in South Australia, which
will supply renewable hydrogen to the gas network.
It is also progressing with a 175-kW electrolyser for a
Hydrogen park project in Gladstone, Queensland. The
electrolyser will produce enough hydrogen for 10%
blending into the Gladstone gas distribution network for
residential, small industrial and commercial customers.

Australian Gas Networks (AGN) is one of Australia’s
largest distributors of natural gas, serving
customers in Victoria, South Australia, Queensland,
New South Wales, and the Northern Territory.

Australian Gas Networks

Power Assets Interest:

Joined Since:

27.51%

August 2014

Gas Pipeline Length:

No. of Customers:

26,700 km

1,367,000

Total gas deliveries in 2021 maintained a level of
100 million GJ (2020: 100 million GJ). Leak repair
performance, response times to customer and emergency
calls, and customer satisfaction all exceeded targets.
During the year, the AER completed its reset process of
the South Australian regulated network for the period
2021-2026, largely in line with AGN’s revised proposal.
AGN is working on proposals for Victoria and Albury
for the 2023-2028 period, with customer engagement
underway.

AGN exceeds its targets for customer service thanks to timely
responses and high engagement.
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CK William
CK William owns and operates four energy
companies across electricity and gas distribution,
and sustainable distributed energy production.
They are (i) Dampier Bunbury Pipeline and AGI
Development Group (collectively known as “DBP”),
(ii) Multinet Gas (MG), one of Victoria’s three gas
distribution networks, (iii) United Energy (UE), an
electricity distribution business in Victoria, and
(iv) Energy Developments Pty Ltd (EDL), a leading
global producer of sustainable distributed energy.

CK William

Power Assets Interest:

20%

Network Length:

Joined Since:

May 2017
No. of Customers:

13,500 km

1,420,000

Gas Pipeline Length:

Total Installed Capacity:

14,200 km

1,156 MW

the final stages of commissioning. The West Australian
Department of Mines, Industry Regulation, and Safety
selected EDL and its customer, Gold Fields, as winners
of the 2021 Golden Gecko Award for Environmental
Excellence for the Agnew Hybrid Renewables Project.
MG distributed 57.3 million GJ (2020: 54.6 million GJ)
of gas during the year, serving more than 717,500
customers and managing about 10,100 km of networks.
As part of its comprehensive mains replacement
programme, 146 km of mains with cast iron and
unprotected steel pipes were replaced with polyethylene.
It is preparing for the next regulatory reset period, which
will run from 2023 to 2028. MG collaborated with AGN
on its hydrogen projects in the Tonsley Innovation District
(South Australia) and Gladstone (Queensland).
UE distributed 7,475 GWh (2020: 7,512 GWh) of
electricity during the year and added more than 10,000
new customers to the network. In April, the regulator
approved UE’s operating plan for the 2021-2026 period.
The plan will enable the company to invest in the
network to provide reliable, safe and affordable electricity
while also building the capability needed to support
rooftop solar, EVs, and batteries. UE saw a 41% increase
in the number of customers installing rooftop solar
systems, with a total of 103,108 systems connected.

DBP achieved a total gas throughput of 377 million GJ
over its 4,100-km gas transmission pipeline, compared to
380 million GJ in 2020, serving 62 industrial customers.
Compressor stations achieved 99.9% reliability. A
regulatory reset for our West Australian gas transmission
network was completed during the first half, in which
the company’s proposal for the 2021-2025 period was
largely accepted.
EDL’s mission is to be the leading global producer of
sustainable distributed energy. It has a total installed
capacity of 1,156 MW across five countries, covering waste
coal mine gas, landfill gas, remote energy, and renewables.
In particular, EDL plays a pivotal role in carbon offsetting
as methane generated from coal mines and landfill, that
possesses a much higher heat trapping ability has 28 times
the global warming impact of carbon dioxide. In 2021, EDL
generated 4,859 GWh (2020: 5,207 GWh) globally, and
supplied energy to around 90 customers.
EDL is a climate-positive global energy producer. In
2021, EDL reduced greenhouse gas emissions by
3 million tCO2e through converting 18 million tCO2e
from customers’ waste gases into electricity and
renewable natural gas. Construction of Wood Road
and Tessman Road Renewable Natural Gas projects in
Michigan and Texas was completed in 2021, with Wood
Road operating since November 2021 and Tessman in
22
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The Australian Energy Regulator’s final determination on UE’s
proposal means lower costs for customers.
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Community battery storage
In August 2021, UE began work on an innovative way to
enable customers to share power in their local communities
with Australia’s largest rollout of community-based
batteries.
The AUD11-million ”Electric Avenue” programme will
install 30-kW batteries on power poles at 40 sites across
Melbourne’s east, southeast, and the Mornington Peninsula,
each with the capacity to service an average of 125 homes.
The batteries will benefit all local customers, whether they have solar or not, by storing energy from both UE’s
network and nearby solar panels, that can then be used locally when needed. They will charge at times of the
day when there is low electricity demand or when local rooftop solar systems are exporting into the network.
Power from the batteries can then be used later in the day to make more power available when demand is
high and solar systems are no longer generating.
The project helps sustain 99.99% electricity reliability and allows those with rooftop solar panels to get the
most out of their investment. In particular, the batteries will improve the quality and reliability of electricity
during peak demand days when everyone is using power – for example, on hot summer days.
When completed in 2023, the fleet of batteries will be able to store the electricity needed to support 5,000
homes. The innovative project provides an opportunity for customers to participate in a clean energy future.

Australian Energy Operations
Australian Energy Operations (AEO) builds, owns,
and operates electricity transmission lines and
terminal stations that connect the Mt Mercer,
Ararat, Moorabool, and Elaine wind farms to the
national power grid.

are part of a wider project known as the Western Victoria
Transmission Network Project, with the main proponent
of that project currently progressing the associated
planning approvals.
AEO continued to yield stable revenues for the Group
based on long-term contracts with the four wind farms.

Australian Energy Operations

Power Assets Interest:

50%

Joined Since:

July 2012

Network Length:

71 km

In 2021, AEO undertook design upgrade of the Elaine
terminal station to support the reinforcement of the
transmission grid in western Victoria. Construction is
forecast to be completed by the end of 2024. The works

AEO connects two additional wind farms to its Elaine Terminal
Station in Victoria, reaching an output of more than 500 MW.
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MAINLAND CHINA
Power Assets operates one coal-fired co-generating plant
in Jinwan (Guangdong province) and two wind farms in
Dali (Yunnan province) and Laoting (Hebei province).
Steep increases in coal prices affected the power industry
as a whole, but new pricing reforms that came into effect
in the fourth quarter of 2021 allowed the coal-fired power
plants to partially offset these increased costs through
higher tariffs.

Jinwan Power Plant
The Jinwan power plant operates two coal-fired
heat and power generating units under a long-term
joint venture agreement with a partner in Mainland
China.

of 2021, which drove spot coal prices up by 60% or
more. In response, Jinwan increased tariffs on a small
volume of the power sent out. The plant generated
3.72 million GJ of steam – the same as 2020 – and has
expanded capacity to meet future growth in low-pressure
steam in the Gaolan industrial zone.
Jinwan significantly outperformed all statutory emissions
caps. The plant sold around 900 kT of surplus carbon
emission rights to various local power plants, the
proceeds from which partially offset the impact of
soaring fuel costs. With gross profit margins severely
eroded by the uptick in prices, the plant continues to
deliver a steady cash flow to shareholders.

Jinwan Power

Power Assets Interest:

45%

Joined Since:

April 2009

Coal-Fired:

1,200 MW
Electricity sold rose to 5,681 GWh (2020: 3,767 GWh)
due to strong industrial demand, persistent high
temperatures, and an approximate 8% decrease in
power supply from Western China to Guangdong
province. While generation increased, the Jinwan power
plant faced coal supply scarcities during the second half
Despite a coal shortage, Jinwan Power Plant maintains excellent
power generation output.

24

Power Assets Holdings Limited

Business Review

Corporate Governance

Financial Statements

Dali and Laoting wind farms
The Dali and Laoting wind farms have a combined
capacity of 97.5 MW.
The two wind farms met all their operating parameters
in 2021. A total of 213 GWh of electricity was generated
(2020: 207 GWh). The output of the two wind farms
offset 207,000 tonnes of carbon emissions within their
respective provinces.

Other Information

Dali Wind Power

Power Assets
Interest:

45%

Joined
Since:

Wind
Turbine:

December 2007

48 MW

Laoting Wind Power

Power Assets
Interest:

45%

Joined
Since:

June 2008

Wind
Turbine:

49.5 MW

THAILAND
Ratchaburi Power Company
Ratchaburi Power Company (RPCL) is a generation
company located in the Ratchaburi province in
Thailand. Its revenues are guaranteed by a
25-year take-or-pay Power Purchase Agreement
with Thailand’s Electricity Generating Authority.

Ratchaburi Power

Power Assets Interest:

25%

Joined Since:

October 2001

Gas-Fired Combined Cycle Gas Turbine:

1,400 MW

Total electricity generated by RPCL in 2021 was 2,920
GWh (2020: 2,801 GWh). Blocks 1 and 2 at the plant
achieved equivalent availability factors at 89.33% and
92.25% respectively.
In addition, the power plant secured additional revenue
attributable to fuel cost savings by delivering plant
operations that outperformed budgets. There was no
lost time injury in 2021.
In order to take advantage of government incentives
and help encourage renewable energy development,
RPCL has developed a rooftop solar farm of about
1 MW capacity which was successfully commissioned in
December 2021, helping to reduce house load electricity
cost from the grid.
Annual Report 2021
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CANADA
The Canadian energy market is steadily evolving from
a dependence on fossil fuels to a strong emphasis on
renewables. Under its new climate plan, the government
introduced heavier penalties on carbon emissions that
require suppliers to gradually reduce carbon intensity
over time. In addition, funding was introduced to help
consumers and businesses adopt low-carbon electricity,
industrial technologies, and transport.
To support this goal, the Group’s Sheerness plant
has migrated from coal-fired to gas-fired generation
and Canadian Power has invested in wind farms in
Okanagan, which has an installed capacity of 30 MW to
directly offset carbon, supplying renewable electricity to
the British Columbia region.

Canadian Power Holdings
Canadian Power Holdings (Canadian Power)
operates the gas-fired Meridian cogeneration
power plant in Saskatchewan, two wind farms
in Okanagan, and has a holding in TransAlta
Cogeneration, which operates four power plants in
Ontario and Alberta.

TransAlta Cogeneration

Power Assets
Interest:

25%

Joined Since:

December

2007

Total Installed
Capacity:

1,064 MW

Meridian

Power Assets
Interest:

50%

Joined Since:

December

2007

Gas-fired Combined
Cycle Cogeneration:

220 MW

Okanagan Wind Power

Power Assets
Interest:

50%

Sheerness power station converts to solely gas-fired operations.
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The two wind farms in Okanagan were acquired in June
2021, marking Canadian Power’s successful transition
into renewable energy generation to offset carbon
emission. With a generation capacity of 30 MW, the
assets have started contributing to the Group’s revenue
and green portfolio.
During the year, Canadian Power generated a total
of 3,087 GWh of electricity, of which 53,000 kWh of
electricity came from renewables, and 1,232 kT of steam.
The Sheerness power station was successfully converted
from coal-fired to gas-fired. With favourable market
conditions, the plant increased its profit contribution in
2021 following the expiry of its long-term power offtake
contract.
The Meridian cogeneration plant in Lloydminster,
Saskatchewan continues to operate as a highly reliable,
efficient supplier of electricity and thermal energy to
large, long-term contracted clients.

Husky Midstream Limited
Partnership
Husky Midstream Limited Partnership (HMLP)
operates the Hardisty oil storage terminal
and has operations spread across Alberta and
Saskatchewan. It serves oil companies and crude
oil producers with a network of oil-gathering
systems and pipelines, transporting crude oil from
producing fields to processing facilities.

Financial Statements

Other Information

Husky Midstream Limited Partnership

Power Assets Interest:

48.75%

Joined Since:

July 2016

Oil Storage Capacity:

Oil Pipeline Length:

2,200 km

Pipeline Gathering
System Capacity:

5.9 million barrels 409,000 barrels/day
The North American crude oil market environment
has continued to improve and recover from 2020.
The sustained economic recovery throughout 2021
has resulted in increased production from customers
and throughput volumes. In 2021, HMLP met
operating budgets and achieved targets for safety and
reliability. Following the completion of several major
network expansion projects in 2020, the focus was on
optimisation of the entire network system for efficiency
to enable future growth.
Thirteen customers shipped on the HMLP pipeline system,
which had a blended crude capacity of approximately
409,000 barrels per day. Fifty-seven customers were
active within the Hardisty terminal during the year,
which had a peak throughput capacity of approximately
700,000 barrels per day.
HMLP has a strong focus on safety that helps protect
its workers, its assets, the environment, and the public.
A shared database provides improved access to health
and safety information for all employees and contractors
and fosters continuous improvement in safety culture.
Remote operating tank cleaning was initiated to
minimise human exposure, and leak detection cameras
with artificial intelligence technology were implemented
to timely identify any leakage.

HMLP’s Hardisty terminal has a peak throughput capacity of approximately 700,000 barrels per day and a storage capacity of 4.9 million barrels.

Annual Report 2021
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NETHERLANDS
Dutch Enviro Energy Holdings B.V.
Dutch Enviro Energy Holdings B.V., which owns
AVR-Afvalverwerking B.V. (AVR), is an energy-fromwaste producer based in Rotterdam. It currently
treats a total of 1.7 million tonnes of residual
waste per year and supplies enough electricity to
the national grid for the needs of about 190,000
households per year.

Dutch Enviro Energy Holdings B.V.

Power Assets Interest:

Joined Since:

27%

August 2013

Waste-to-Energy Units:

Biomass-Fired Units:

Energy-From-Waste:

Paper Residue Incineration:

Liquid Waste Treatment:

Biomass Energy:

138 MW

1,713 kT/yr
281 kT/yr

30 MW

141 kT/yr

131 kT/yr

AVR is in the process of acquiring ISO 50001
certification, which is expected to be completed in
2022, further cementing a strong focus on energy usage
in environmentally-friendly operations and policies.
An inventory of energy consumption at all locations
has been compiled and a multi-year energy reduction
programme is under way, including an energy plan with
annual performance indicators that focus on continuous
improvement.
AVR entered into an agreement with the Municipality of
Amsterdam to acquire an energy-from-waste company,
AEB Holding N.V. (AEB) in December 2021. AEB’s facilities
consist of the largest single-site incinerator, strategically
located near the densely-populated Amsterdam
metropolitan area. It also operates a biomass plant and
waste sorting installation. The acquisition, which is subject
to approval from the Netherlands Authority for Consumers
and Markets, is expected to be completed in 2022 and will
enhance AVR’s position in the market.

AVR’s total throughput of waste in 2021 was stable at
2,266 kT (2020: 2,270 kT) while energy output during
the year was 8,264 TJ (2020: 8,179 TJ). Carbon dioxide
capture increased to 43 kT (2020: 31 kT) and the amount
of plastic recycled was 29 kT (2020: 26 kT).
The company increased its installed capacity for heat and
power with the construction of a new back pressure steam
turbine with enough capacity for the needs of 60,000
households in the Rotterdam region. The new turbine will
increase the security of heat and steam supply and allow
AVR to meet future growth in district heating and steam
demand. The turbine uses back pressure technology,
which can extract even more energy from residual waste.
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AVR’s CO2 capture, biomass energy and thermal conversion plants
focus on operational excellence through the year.
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NEW ZEALAND
Wellington Electricity Lines
Wellington Electricity Lines Limited (WELL) owns
and operates electricity distribution networks in the
Wellington metropolitan area of New Zealand. It
serves customers across the domestic, commercial,
and industrial sectors. WELL customers include the
New Zealand Parliament, Wellington Airport and
the Wellington Hospital.

Wellington Electricity Lines

Power Assets Interest:

Joined Since:

50%

July 2008

Network Length:

No. of Customers:

4,800 km

seismic strengthening of 91 buildings, providing three
new data centres and upgrading the communications
systems.
The year saw initial climate change recommendations
made to the New Zealand government, which mandate
electrification of road transport and decarbonisation of
electricity generation. To support this, WELL is developing
a roadmap to identify the steps to facilitate EV charging
in coordination with existing network loads. A 30-year
model is being developed to forecast the investment
needed to meet the increased electrification from climate
change initiatives, demand for which could increase by
80% by 2050.

172,000

WELL distributed 2,240 GWh (2020: 2,237 GWh)
of electricity and served about 172,000 customers
during the year, maintaining strong network reliability
performance. Major capital works progressed smoothly
despite COVID-19 distancing restrictions, including the
installation of new plastic insulated cables to replace the
aging gas-insulated cables to a critical zone substation
supplying the Wellington City CBD. The new substation
cables are scheduled to be commissioned in 2022.
A three-year capital project to improve earthquake
readiness was completed on schedule. The project
includes the construction of two new mobile substations,
WELL invests in disaster preparedness infrastructure, such as mobile
transformers, to supply uninterrupted power during emergencies.
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