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I.

EXECUTIVE SUMMARY
Introduction

1.

The Government launched a 3-month public consultation on future fuel mix for
electricity generation on 19 March 2014. Hͨ EΛ̼͊φθΉ̼͞s submission is that the grid
connection for electricity import under option 1 will only create uncertainties but not
benefits, and that increasing local natural gas generation under option 2 represents
the best way forward.
The Two Options in the Consultation Paper

2.

To further improve air quality and combat climate change, the Consultation Paper
puts forward the following two options:
Option 1

Purchasing 30% of total electricity demand from China Southern Power
Grid Co. Ltd. (CSG)

Option 2

Increasing local gas generation to 60% of total electricity demand

3.

We observe that information about the two options in general and option 1 in
particular, such as how they are intended to be actually implemented, their impact on
tariffs in Hong Kong and their environmental impact on Hong Kong and the region, is
rather incomplete. In fact, option 1 is only a possibility which may or may not be
feasible.

4.

We further observe that, to meet the emissions control requirements under the Air
Pollution Control Ordinance͞s Second Technical Memorandum, the proportion of
natural gas in Hong Kong͞s overall generation fuel mix (including nuclear import) will
in any event be increased to 40% by 2015, not far off from that proposed under
option 2.
HK Electric’s Approach

5.

We believe that Hong Kong people have a legitimate expectation that the benefits of
any chosen option must outweigh its costs. Accordingly, HK Electric͞s approach is to
assess how the costs of each option weigh against its benefits in terms of the four
energy policy objectives. Our cost benefit analysis clearly demonstrates that option
2 is the preferred option.
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Assessing the Two Options
Reliability
6.

Hong Kong has enjoyed world class electricity reliability over the years. The
increased use of natural gas as fuel in local electricity generation under option 2 is
best placed for the high reliability to continue.

7.

By comparison, option 1 is untested and highly uncertain, and there are grave
concerns on its possible adverse impacts on Hong Kong͞s supply reliability. There are
serious doubts on its technical arrangements and implementation, system risks, and
the non-availability of local back-up generation to cater for emergency.

8.

Even if it will ultimately be possible for painstaking arrangements to be made to
reduce the impact on reliability at additional costs, the question remains why Hong
Kong should accept an option with higher reliability risk and then incur a great deal of
effort and costs to reduce such risk.
Environmental Performance

9.

The primary objective of revamping fuel mix in 2023 is to improve air quality and
combat climate change. Any change in fuel mix must result in improvements in air
quality and greenhouse gases (GHG) emissions, both locally and regionally, or
otherwise there is no justification for making the change.

10. Option 2 increases local gas generation to replace coal generation, bringing certain
and measurable benefits to emissions reduction not only in Hong Kong but also in the
Greater Pearl River Delta (GPRD) region.
11. Option 1 is merely a transfer of emissions from Hong Kong to the mainland, or the
typical ͡not-in-my-backyard͢ (NIMBY) approach. With reference to GHG emissions
of the grid power purchased by Macao, we believe that the additional generation for
meeting the proposed grid power requirement to Hong Kong will most likely come
from coal. Not only will there be no improvement to the air quality in the GPRD, but
GHG emissions will increase.
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Affordability
12. We believe that option 1 is less affordable than option 2. The engineering
complexity, the huge demand for land and the requirements for transmission corridor
in both Guangdong and Hong Kong, together with the need for extensive negotiations
amongst CSG, the power companies in Hong Kong and the different levels of
governments will give rise to significant project uncertainties, likely leading to
unmanageable time and cost over-run.
13. Under option 1 Hong Kong will be in a very poor position to bargain for fair,
reasonable and competitive import prices. The option will effectively make CSG a
monopolistic grid supplier not subject to the Government͞s scrutiny. On the other
hand, Hong Kong will become a captive buyer which has no choice but to continue to
import grid electricity to satisfy its demand at grid supply prices, quality, terms and
fuel mix controlled by CSG.
14. The rapid gas infrastructure development along the Guangdong coast, the increasing
LNG and piped gas supply to Asia, and the commencement of off-shore gas field
production in the South China Sea all have the effect of increasing natural gas supply.
Gas prices have come down from their historical peaks and will likely be stabilized at
the present level with room for further reduction.
15. In fact, the required increase in local gas generation will only be around 20 percentage
points to meet the 60% target set out for option 2 by the Government in 2023.
Diversification
16. Option 1 does not assist in diversifying Hong Kong͞s fuel mix. Based on CSG͞s fuel
mix, the fuel to generate the electricity for supply to Hong Kong is most likely to be
coal, and any notion of tapping into cleaner fuel sources is no more than illusory.
17. Option 1 cannot be seen as a short-cut to diversification or greener energy. HK
Electric believes Hong Kong should act on its own commitment to combat climate
change, rather than outsourcing it to our neighbours in the region.
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Flexibility in Scaling up Future Supply
18. HK Electric considers that option 2 provides greater flexibility in scaling up future
supply. Option 1 is a very rigid choice in adapting to changes in future demand, due
to its huge infrastructure investment and the long lead time required for the
construction which can easily take more than 10 years. Consequently, there is little
flexibility to scale up or down future supply of imported electricity.
19. On the other hand, option 2, which relies on local gas generation to curb carbon
emission, can easily adapt to changes in future demand since the new gas fired units,
with much shorter lead time of four to five years, can be installed at the power
stations on the previously allocated land on a gradual unit-by-unit basis in response to
the dynamic demand condition.
Social Considerations
20. If Hong Kong is to go for option 1, it will be reducing the scale of local generation.
Jobs and businesses will be sent to Guangdong at the expense of local employment
and the economy. Under option 2, engineering and technical skills specializing in the
safe operation of generation units will be retained in Hong Kong to ensure high supply
reliability that is expected of Hong Kong as Asia͞s world city.
Implications for the Post-2018 Electricity Market
21. Option 1 will not bring about any meaningful competition. The increasing reliance
on grid import to reduce local emissions will only force the Hong Kong electricity
market to end up with a single bulk supply from CSG at a price it dictates. By then,
Hong Kong will not have sufficient local capacity to walk out of the arrangement.
22. While grid interconnections are common in many jurisdictions, their drivers or
justifications are absent in Hong Kong. Even for those jurisdictions which import grid
electricity, they have often faced problems associated with power quality created by
the grid interconnection.
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Macao Experience
23. Hong Kong has outperformed Macao in terms of reliability, environmental
performance, diversification and affordability. 90% of Macao͞s electricity is in fact
imported electricity from CSG supplied by coal generation in Guangdong. The
Macao model presents a convincing case against option 1.
Conclusion
24. HK ElectθΉ̼͞μ μϡ̻ΡΉμμΉΩ clearly demonstrates that option 2 prevails over option 1
ϭΆ͊ ̮μμ͊μμ͊͆ ̮ͼ̮Ήμφ φΆ͊ GΩϬ͊θΡ͊φ͞μ four energy objective perspectives and all
other considerations.
25. We firmly believe option 1 will endanger Hong Kong͞s supply of safe, reliable and
reasonably priced electricity and will increase (rather than decrease) GHG and other
emissions, with tariff impact being much more significant than that under option 2.
There is no case for a choice of option 1.
26. On the contrary, option 2 is a flexible and workable option that allows for gradual
changes and is proven to be able to maintain Hong Kong͞s world class electricity
supply record. It is expected to bring about visible and measurable environmental
improvements to reduce regional GHG and other emissions and the tariff impact will
be far less substantial compared with that under option 1.
27. HK Electric͞s recommendation is that the Government should adopt option 2 as the
blueprint for Hong Kong͞s future fuel mix for electricity generation.
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II.

INTRODUCTION

1.

The Hong Kong SAR Government (the Government) launched a 3-month public
consultation on future fuel mix for electricity generation on 19 March 2014. The
Hongkong Electric Company, Limited (HK Electric) is pleased to provide our submission
in response to the Consultation Paper.

2.

HK Electric has been supplying electricity to Hong Kong Island for over 120 years, and
is committed to safely providing a reliable, efficient and adequate electricity supply to
our customers. Our customers and other stakeholders expect this commitment to
continue.

3.

A reliable electricity supply with reasonable prices is critical to Hong Kong. However,
Hong Kong also recognizes its role in the universal effort to combat climate change.
The Public Consultation provides an opportunity for Hong Kong to contribute to this
initiative, and to path its future of greener fuel source. HK Electric welcomes this
opportunity to provide our input.

4.

In approaching the Consultation Paper our focus is the interests of Hong Kong as a
whole going forward. We are keen to ensure that the achievement of the power
sector can continue, and that Hong Kong people will continue to enjoy quality and
affordable electricity service.

5.

The Consultation Paper puts forward two options involving grid electricity import and
increasing local natural gas generation respectively. In our submission, HK Electric
will explain that the grid connection for electricity import under option 1 will only
create uncertainties but not benefits, and that increasing local natural gas generation
under option 2 represents the best way forward.
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II.

ENERGY POLICY OBJECTIVES
Energy Policy Objectives

6.

The Government͞s energy policy is:
͡to ensure that the energy needs of the community are met safely, reliably, efficiently
and at reasonable prices, while minimizing the environmental impact of electricity
generation.1͢

7.

In accordance with this energy policy, the Government identifies four guiding energy
policy objectives in the Consultation Paper. They are:





8.

safety;
reliability;
affordability; and
environmental performance2.

HK Electric has always been supporting these energy policy objectives to ensure that
electricity can be provided reliably and safely to consumers at reasonable prices and
with minimum environmental impacts. We fully recognize the pivotal role of the
Scheme of Control Agreement, to which HK Electric is subject, plays in promoting
these objectives. We believe our performance record speaks well for itself.
Safety

9.

The Government ranks safety as the top priority:
“/ our objective is to ensure that electricity is generated, transmitted, distributed and
used in a safe manner.3”

10. Hong Kong has every reason to be proud of its safe electricity supply. The
Government has enacted legislations, regulations and codes of practice, pursuant to
which activities across the supply and consumption chain are monitored and
regulated to ensure safety. The two power companies in Hong Kong are directly
1
2
3

Consultation Paper, p 2
Consultation Paper, p 4 to 5
Consultation Paper, p 4
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accountable to their customers and the public for the safety of their respective
electricity systems.
11. The regulatory framework and the industry͞s efforts have paid off. The two power
companies have not seen any major accidents over the years, and this has translated
into their high electricity supply reliability to which we will turn next.
Reliability
12. The Government notes:
“!s an international financial and commercial centre operating in a densely populated
environment with a significant concentration of high-rise buildings (domestic and
non-domestic), Hong Kong cannot afford any instability in electricity supply. A
reliable energy supply is essential not only to support and drive economic activities
and development but also to ensure safety of the general public.4”
13. HK Electric shares these views.

As one of the most densely populated vertical cities

in the world and an international financial hub, the importance of reliable electricity
to Hong Kong cannot be emphasized enough. Hong Kong has high-density and
high-rise living and a heavy reliance on elevator and mass transit transportation needs;
air-conditioning is considered by many to be crucial; computer and control systems
are indispensible to its financial and commercial activities; and telecommunications is
essential for connecting people. There is without a doubt that electricity has
penetrated into every aspect of our daily lives, and is critical to the lifestyle and
business environments of Hong Kong.
14. The Government further states:
“Hong Kong enjoys a highly reliable electricity supply. Reliability exceeds 99.999%,
which surpasses those of many other large cosmopolitan cities/. The high degree of
electricity supply reliability in Hong Kong should not be taken for granted.5”
15. Hong Kong͞s two power companies have been planning, building and operating their
generating plants and networks to the highest international standards to suit Hong

4
5

Consultation Paper, p 4
Consultation Paper, p 4
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ͨΩͼ͞μ ΛΩ̼̮Λ ͊ϬΉθΩΡ͊φ. These endeavors have led Hong Kong to be one of the few
cities in the world with top electricity supply reliability for many years. Indeed,
World Economic Forum in its Global Competitiveness Report 2013-2014, has ranked
Hong Kong as number 1 among 148 economies in respect of electricity supply quality
(Figure 1).

Figure 1: World Economic Forum͞s ͡The Global Competitiveness Report 2013-2014͢, cover and p 438 (excerpt)

16. For HK Electric, we have sustained a reliability rating in excess of 99.999% since 1997,
and our average power interruption recorded is of a world-class standard of less than
1 minute per customer per year (Figure 2).

Figure 2: Hͨ EΛ̼͊φθΉ̼͞μ μϡεεΛϳ θ͊ΛΉ̮̻ΉΛΉφϳ θ̮φΉͼμ 2011 – 2013
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17. Hong Kong people expect the highest reliability standard to be maintained at all times.
We simply cannot afford to compromise on the reliability of our electricity supply.

6

HK Electric Investments͞ Sustainability Report 2013, p 43
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Environmental Performance
18. The Consultation Paper identifies concerns for local, regional and global environment
as key reasons to review and plan ahead the fuel mix in Hong Kong. The
Government states:
“/ we have to meet the air pollutant emission reduction targets already set to
improve our air quality, both locally and regionally; and we remain committed to the
carbon intensity reduction target proposed during the public consultation on Hong
Kong’s climate strategy and action agenda in 2010. This helps to reduce Hong Kong’s
greenhouse gas (GHG) emissions so that we can articulate a path forward in
contributing to the global fight against climate change. 7.”
19. Hͨ EΛ̼͊φθΉ̼ μϡεεΩθφμ φΆ͊ GΩϬ͊θΡ͊φ͞μ ͊ϬΉθΩΡ͊φ̮Λ objectives. The Air Pollution
Control Ordinance (APCO) framework regulates and scrutinizes the life-cycle of power
sector͞s environmental performance from planning, construction, operation and
retirement of local generation facilities. As explained in the Consultation Paper, the
emission caps have been progressively tightened and, through the Second and
subsequently the Third Technical Memoranda under the APCO, the emission caps for
the power sector from 2017 onwards will be reduced by 39% to 59% as compared to
the 2010 levels8. In addition, the Hong Kong power sector has devoted great efforts
and made encouraging achievements in emission improvement under the Scheme of
Control framework.
20. Following a host of environmental initiatives including natural gas generation,
renewable energy (RE) and addition of flue gas desulphurization and low nitrogen
oxides (NOx) burner systems, HK Electric͞s emissions of sulphur dioxide (SO2), NOx and
respirable suspended particulates (RSP) have been substantially reduced by ~40% to
~90% in the past five years from 2008 to 2013 (Figure 3).

7
8

Consultation Paper, p 11
Consultation Paper, p 13
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Figure 3: Hͨ EΛ̼͊φθΉ̼͞μ ͊ΡΉμμΉΩμ θ͊͆ϡ̼φΉΩ performance 2008 – 2013

21. There is no end to the global fight against climate change, and there is no room for
complacency. Despite all these environmental efforts, more needs to be done. The
outcome of the Public Consultation should give Hong Kong a roadmap on how to
continue its fight in this battle.
22. Hong Kong recognizes its role in improving local and regional air quality. We should
continue to strive for air quality improvement and do our part to combat climate
change.
Affordability
23. The two power companies are privately owned, and operate without any government
subsidies. Though with no indigenous fuel, their prevailing tariffs are well below
those of other metropolitan cities including Singapore, Tokyo, Sydney, London and
New York9 (Figure 4). In fact, the tariffs in Hong Kong are internationally competitive
and affordable, and account for only 1.77% of the average total household
expenditure10 (Figure 5).

9
10

Consultation Paper, p 6, Figure 5
͊μϡμ & Ίφ̮φΉμφΉ̼μ D͊ε̮θφΡ͊φ͞s ͡2009/10 Household Expenditure Survey and the Rebasing of the
ΩμϡΡ͊θ θΉ̼͊ ͛͆Ή̼͊μ͢
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Figure 4: Comparison of electricity tariff in Hong Kong and other major cities

Figure 5: Breakdown of Household Expenditure
(Composite CPI Expenditure Weights)
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24. For HK Electric, the aggregate tariff adjustment from 2008 to 2013 was only 5.9%,
which was significantly lower than the 18% 11 overall inflation - measured by
composite consumer price index (CCPI) - in Hong Kong for the same period (Figure 6).

Figure 6: Comparison of Hͨ EΛ̼͊φθΉ̼͞μ net tariff and Composite CPI (Headline) 2008 – 2013

25. Barring unforeseen circumstances, HK Electric expects its net tariff in the five years up
to 2018 to remain unchanged12.
26. Hong Kong has been enjoying safe and reliable electricity with minimal impact on the
environment at affordable prices.

11

12

Census & Statistics Department͞s ͡ͰΩφΆΛϳ Ά͊εΩθφ Ω φΆ͊ ΩμϡΡ͊θ θΉ̼͊ ͛͆͊ϲ͢ (April 2012 & April
2014)
HK Electric͞s press release of 10 December 2013
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III. THE TWO OPTIONS IN THE CONSULTATION PAPER
The Two Options
27. ͛ 2012 HΩͼ ͨΩͼ͞μ ͊͊θͼϳ ΡΉϲ ̼ΩΡεθΉμ͊d coal (and renewable energy (RE)),
imported nuclear energy and natural gas at 55%, 23% and 22% respectively. As
required by the Second Technical Memorandum under the APCO and the Air Quality
Objectives (AQO), the emission caps for the two power companies will be further
tightened through increased natural gas generation, with the projected fuel mix in
2015 to be coal (and RE), imported nuclear energy and natural gas at 40%, 20% and
40% respectively.
28. To further improve air quality and combat climate change, the Consultation Paper
puts forward the following two options13:
Option 1
Option 2

Purchasing 30% of total electricity demand from China Southern Power
Grid Co. Ltd. (CSG)
Increasing local gas generation to 60% of total electricity demand

29. Figure 7 summarizes the fuel mix under the two options in the Consultation Paper and
how they compare with HΩͼ ͨΩͼ͞μ ͔ϡ͊Λ ΡΉϲ Ή 2012 and projected fuel mix in 2015.

Figure 7: Fuel Mix Options for 2023 (Consultation Paper Annex) and Projected Fuel Mix for 2015
13

Consultation Paper, p 31
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Our Observations
30. The following general observations can be made about the two options put forward in
the Consultation Paper:
(a)

Information about the two options in general and option 1 in particular, such as
how they are intended to be actually implemented, their impact on tariffs in
Hong Kong and their environmental impact on Hong Kong and the region, are
unfortunately rather incomplete in the Consultation Paper.

(b) Option 1 is only a possibility which may or may not be feasible. On many
occasions the Government has accepted that more information about option 1
can only be available at a later stage when detailed studies and discussions with
CSG and other relevant parties have been carried out. For instance, the
Consultation Paper only asserts that the future generation costs under both
options will be roughly the same, but without any elaboration or justification.
With feasibility on option 1 remains to be studied, we cannot help questioning
the accuracy of this assertion and, as will be explained below, our view on the
tariff impact of both options is different from that of the Government.
31. The First Technical Memorandum under the APCO came into effect from 2010 and the
Second and the Third Technical Memoranda will come into force in 2015 and 2017
respectively. In order to cope with these APCO͞s requirements, the proportion of
natural gas in Hong Kong͞s generation fuel will in any event be increased to 40% by
2015 and to an even higher level by 2017. Accordingly, the required increase for
natural gas generation under option 2 will actually be less than 20 percentage points.

15

Figure 8: Share of natural gas in Hong Kong͞s overall electricity generation fuel mix and emission caps of
air pollutants for local power plants (Consultation Paper, p 13, Figure 7)

32. HK Electric shares a number of key concerns which are repeatedly voiced by our
shareholders, customers and other stakeholders during the consultation period, such
as:
 Will importing electricity affect power supply reliability?
 What are the costs of imported electricity?
 What is the fuel source of the imported electricity, and in particular is it
from green source?
 Is CSG ready to supply electricity to Hong Kong?
 What actually are the arrangements to import electricity? Can it be done
in time by 2023 for Hong Kong to meet its carbon reduction targets?
 Does electricity import help to introduce competition to the benefit of
consumers?
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IV. HK ELECTRIC’S APPROACH
33. The Government describes the four energy policy objectives of safety, reliability,
affordability, environmental performance as competing objectives, in that the
achievement of one may come at the expense of another14. HK Electric concurs with
this reality.
34. The Government further identifies four other considerations, being diversification,
flexibility in scaling up future supply, social implication and implication for the
post-2018 electricity market, which may have longer-term implications on Hong
ͨΩͼ͞μ ͊Λ̼͊φθΉ̼Ήφϳ Λ̮͆μ̼̮ε͊15.
35. We believe that Hong Kong people have a legitimate expectation that the benefits of
any chosen option must outweigh its costs. Accordingly, HK Electric͞s approach is to
assess how the costs of each option weigh against its benefits in terms of the four
energy policy objectives.
36. Our cost benefit analysis clearly demonstrates that option 2 is the preferred option.

14
15

Consultation Paper, p 8
Consultation Paper, pp 36 to 37
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V.

ASSESSING THE TWO OPTIONS

(A) RELIABILITY
37. Hong Kong has enjoyed world class electricity reliability over the years. The
increased use of natural gas as fuel in local electricity generation under option 2 is
best placed for the high reliability to continue.
38. By comparison, option 1 is untested and highly uncertain, and there are grave
concerns on its possible adverse impacts on Hong Kong͞s supply reliability. The
doubts over option 1 are considered from technical and practical perspectives below.
39. Even if it will ultimately be possible for painstaking arrangements to be made for
option 1 to reduce the impact on reliability at additional costs, the question remains
why Hong Kong should accept an option with a higher reliability risk and then incur a
great deal of effort and costs to reduce such risk.
Technical Uncertainties
40. The Consultation Paper states:
“Subject to further feasibility studies of the detailed technical issues involved in
importing more electricity from the mainland, including the necessary arrangements
to ensure reliable supply to Hong Kong in case of emergency, our assessment is that it
is technically feasible for Hong Kong to import more electricity from the mainland.16”
41. HK Electric believes that option 1 was put forward without an adequate appreciation
of the technical arrangements to import massive amount of electricity and the hurdles
that Hong Kong will need to overcome in order to address the adverse impact on
supply reliability. Option 1, being a possibility only, may or may not be workable.

16

Consultation Paper, p 33
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42. The 30% electricity proposed to be imported under option 1 is very significant and
amounts to 15 billion units of electricity, which is even greater than the total amount
of hyrdo power transmitted from the Three Gorges to the entire Guangdong
province17. There are complex issues of system stability and capacity adequacy, as
explained below, to ensure reliability. There can be no assurance that technical
solutions will indeed be available to address the reliability risks, and even if there are,
serious doubts still prevail as to whether CSG can or will take measures to reinforce its
grid to meet the high supply reliability expected from Hong Kong. Such measures
will require co-operation from CSG and different mainland government levels and will
be beyond HΩͼ ͨΩͼ͞μ control. Moreover, it is questionable whether CSG can
acquire sufficient land necessary for the reinforcement works from the rapid
developing urban areas of Guangdong in the vicinity of Hong Kong.
System Risks
43. A system with extensive interconnection is exposed to higher risk of faults and supply
incidents due to the increase in size and complexity. Wide-area interconnection is
known to be prone to system disturbances, which can result in cascading power
interruptions or even massive blackouts affecting millions of customers for hours or
even ̮͆ϳμ΄ ͛φ Ήμ ΩΛϳ ̮͔φ͊θ φΆ͊ ͡ΛΉͼΆφμ ͼΩ Ωϡφ͢ ϭΆ͊ Ήφ Ήμ θ̼͊ΩͼΉϸ͊͆ φΆ̮φ blackouts can
actually happen and that the consequence can be very severe. For instance, the
US-Canada blackout in 2003 during which 50 million people were left without
electricity for many days18, and the 2012 blackout in India affecting 670 million people
for more than a day19 readily come to mind as examples for illustration.
44. CSG͞μ μ͊θϬΉ̼͊ ̮θ̮͊ covers one million square kilometres, with a population of 230
million. The grid transmits electricity through its huge and complex overhead line
network spanning over thousands of kilometres in five southern provinces of
mainland China, namely Guangdong, Guangxi, Yunnan, Guizhou and Hainan, some
parts of which are exposed to extreme weathers, typhoons, thunderstorms or other
natural disasters. For example, due to a severe drought in Yunnan, Guizhou and
Guangxi in 2010, which lasted for over 200 days, Guangdong had exported 320 million

17

18

19

《南方電網 2012 年電力供應情況及 2013 年電力供需形勢分析報告》(CSG Electricity Supply Report
2012 and Electricity Supply-demand Analysis Report 2013), p 9 - the amount of hyrdo power transmitted
from the Three Gorges to Guangdong is 13.66 billion units
US-Canada Power System Outage Task Force: ͡Final Report on the August 14, 2003 Blackout in the United
States and Canada: Causes and Recommendations͢
͡India͞μ Grid Chief Shifts Blame for Blackouts͢ (Wall Street Journal, 17 August 2012)
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units of electricity to Yunnan20. Any disturbance arising from parts of CSG͞s grid can
put local supply reliability at serious risk. For instance, a snow storm in 2008 brought
about power interruptions which affected six million households in 99 counties (or
26.18 million people) within CSG͞s service territory21, and 545 counties/districts in 37
cities of 10 provinces within State Grid͞s service territory22; and in some cases the
power interruption lasted for as long as 21 days23. A recent example was a heavy
rainstorm in May 2014 which caused multiple circuit trippings, with power suspension
affecting 248,000 customers mainly in Shenzhen, Dongguan, Jiangman, Yangjiang,
Zhongshan, Zhuhai and Heyuan, amongst which Shenzhen was hit most seriously24.
On average, urban customers of CSG faced an outage time ranging from 1 hour to 3.2
hours in 2012 (Figure 9).

Figure 9: Average annual power interruption time per CSG͞s urban customer in 2011 & 2012

20
21
22

25

CSG 2010 Corporate Social Responsibility Report, p 11 - 12
CSG 2008 Corporate Social Responsibility Report, p 11
State Grid 2008 Corporate Social Responsibiilty Report, p 17

23

「浙江因雪災停電鄉鎮恢復供電」 (Sina News, 17 February 2008)

24

「特大暴雨突襲 電網僅受“微創”」(南方電網報 (CSG News), 13 May 2013);「 南方電網全面恢復

25

廣東省受暴雨影響客戶供電」(中國電力網 (China Power), 15 May 2014)
CSG 2012 Corporate Social Responsibility Report, p 15
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45. Owing to the geographical proximity and lifestyle similarity, the demand in
Guangdong and that in Hong Kong peak at around φΆ͊ μ̮Ρ͊ φΉΡ͊΄ Gϡ̮ͼ͆Ωͼ͞μ
installed capacity is still insufficient to meet its maximum demand, and the province is
heavily reliant on sufficient electricity import (including importing from CLP Power) to
maintain its own supply adequacy.
46. In case of any mishaps on electricity import to Guangdong (such as Yunnan͞s drought
in 201026), there may not be sufficient supply to meet the electricity demand of both
Guangdong and Hong Kong, and competition or rationing may become necessary.
Option 1 ϭΉΛΛ εϡφ HΩͼ ͨΩͼ͞μ supply security in serious jeopardy.
Local Back-up Generation Availability
47. The Consultation Paper puts forward back-up generation capacity, and in particular
extending the useful life of existing power plants, as a possibility to cater for
emergency. However, it provides no information on how the back-up provision can
be achieved or on the cost implications.
48. It is unrealistic to assume that the existing ageing coal generation units in Hong Kong
can be kept for back-up support, as their useful lives cannot be extended indefinitely.
Any back-up capacity will require a team of operators for routine maintenance and
on-call operation, and spare parts and fuel stock will need to be kept, such
redundancy being wholly uneconomical.
49. Regardless of the type of standby generating plants Hong Kong can provide, restoring
30% of electricity supply from an interruption, even assuming the remaining 70%
Hong Kong supply could survive and there are readily available generating plants with
the required capacity, can easily take hours if not days. There can be no assurance
that the backup provision will be able to provide relief to an emergency in a timely
Ρ̮͊θ φΩ Ρ̮Ήφ̮Ή HΩͼ ͨΩͼ͞μ ͊Λ̼͊φθΉ̼Ήφϳ μϡεεΛϳ΄

(B) ENVIRONMENTAL PERFORMANCE
50. The primary objective of revamping fuel mix in 2023 is to improve air quality and
combat climate change. Any change in fuel mix must be able to result in solid,
26

CSG 2010 Corporate Social Responsibility Report, p 11 - 12
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quantifiable and verifiable improvements in air quality and in GHG emissions, both
locally and regionally, or else there is no justification for making the change.
51. Option 2 increases local gas generation to replace coal generation. Gas generation
will reduce carbon dioxide (CO2) emission by roughly half compared against that of
coal generation, with also significant reductions in SO2, NOx and RSP emissions.
Though the use of natural gas will not reduce carbon emissions entirely, it can bring
certain and measurable benefits to emissions reduction not only in Hong Kong but
also in the GPRD region. The pace of improvement is entirely in the hands of Hong
Kong and can always be planned and implemented to allow flexibility.
52. We see option 1 as merely a transfer of emissions from Hong Kong to the mainland.
We believe that the air quality in the GPRD region will actually suffer with this option
for the reasons stated below, and our view is that only option 2 can bring about a real
improvement in environmental performance.
Fuel Source for Grid Import
53. Power system operation usually dispatches generation units based on the different
characteristics of generation sources and their economic and environmental merits.
For instance, RE cannot be stored; hydro power can be stored temporarily but not for
long; nuclear energy has to be generated in a rigid fashion with its output kept
constant as long as possible΅ etc.
54. The grid hence requires nuclear energy and RE (e.g. wind or hydro) to be dispatched
as base generation and low-efficiency highest polluting coal energy to be dispatched
as the lowest-priority. In effect, therefore, the nuclear energy and RE will be fully
consumed regardless of whether Hong Kong imports any electricity from CSG.
55. According to its 12th 5-year Plan, Guangdong will increase its coal generation capacity
by about 50% between 2010 and 201527 (Figure 10). By 2015 over 60% of CSG͞s grid
electricity will be generated from coal in Guangdong.

27

廣東省發改委《廣東省能源發展 ͡十二五 ͢規劃》 (The 12th 5-year Energy Development Plan of
Guangdong Province, NDRC (Guangdong Province))；廣東省發改委《廣東省國民經濟和社會發展報告
(2013) 》(The National Economic and Social Development Report of Guangdong Province (2013), NDRC
(Guangdong Province))
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Figure 10: Guangdong͞s estimated fuel mix (installed capacity) in 2010 and 2015
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56. The majority of CSG͞s clean energy profile is from hydro power generated and
transmitted from Yunnan, Guizhou, and Three Gorges. These regions are inclined to
reserve the clean and economical hydro power for their own developments and to
restrict the amount available for export. In addition, the hydro power generating
facilities are more than a thousand kilometers away from Hong Kong. To import such
clean energy to Hong Kong over such a long distance will be technically challenging,
and will result in significant transmission congestion and loss. Moreover, rising
concerns in the environmental and ecological impact of large dammed hydro power
has hindered its development and made the selection of appropriate sites more
challenging28. Hydro power output is also restricted by the amount of rainfall. The
combination of these factors contributes to an intense demand for hydro power. For
wind and solar energy, as their generation availability cannot be guaranteed and so is
their output. For nuclear energy, selecting suitable sites for new nuclear power
stations has become increasingly difficult, as the site must not be near seismic zone or
densely populated region29. The scarcity and national policy priority of nuclear energy
and RE is an additional reason why they will be fully utilized before any electricity is
available for export.

28

「水電開發困境如何破局」 (中國能源報 (CN Energy), 12 May 2014)

29

「乾旱和地震對中國核計劃構成“巨大風險”」(中外對話 (China Dialogue), 27 February 2013)
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57. In order to ascertain the actual fuel source of the electricity for import to Hong Kong,
we need to apply the concept of ͡Marginal Fuel͢, that is the additional fuel to be used
to meet the additional demand. ̮μ͊͆ Ω φΆ͊ ͼθΉ͆͞μ ͊͊θͼϳ ͆Ήμε̮φ̼Ά ̮θθ̮ͼ͊Ρ͊φ30,
the additional generation for meeting the proposed grid power requirement to Hong
Kong will most likely come from coal (Figure 11).

GD Electricity Demand

Coal power
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demand
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Figure 11: Guangdong͞s electricity demand profile on a typical summer day and
electricity generation dispatch priority

58. With reference to GHG emissions data from Macao, we believe that the additional
generation for meeting the proposed grid power requirement to Hong Kong will most
likely come from coal. Not only will there be no improvement to the air quality in the
GPRD, but GHG emissions will increase31.

30
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國家發改委發佈《節能發電調度辦法》 (NDRC͞s Energy-efficient Generation Dispatching Guideline)；
「人民日報：廣東電網實施節能發電調度」(CSG News, 19 June 2013)
Refer to Chapter VI of this submission
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Outsourcing Emissions
59. Climate change is a global problem, as we all share a common air-shed and one planet.
On a regional level, Guangdong and Hong Kong are in the same air-shed and Hong
Kong is affected by emissions from Guangdong and beyond 32 (Figure 12). If
emissions are to be reduced, genuine reductions must be made.

Figure 12: Land-sea breeze trapping effect in the HK-Macao-PRD region
(Environment Bureau͞s ͡A Clean Air Plan for Hong Kong͢ (March 2013), p 4, Figure 1)

60. In contrast to the increased gas generation under option 2 which reduces emissions,
option 1 is merely a transfer of emissions from Hong Kong to the mainland, or the
typical ͡not-in-my-backyard͢ (NIMBY) approach. This goes against the Government͞s
energy objective of improving local and regional air quality and the sustainability
principle of self-sufficiency. The coal fuel for the imported electricity will not reduce
emissions in the air-shed common to Guangdong and Hong Kong, and ultimately Hong
Kong will still be affected. The outsourcing will forego Hong Kong͞s opportunity for
additional natural gas generation to improve regional air quality and deprive
Guangdong of its much needed opportunity to clear its city smog problem.
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Environment Bureau͞s ͡A Clean Air Plan for Hong Kong͢ (March 2013), p 5
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(C) AFFORDABILITY
61. The Consultation Paper estimates that, for option 1, the unit cost of imported grid
electricity will roughly double the unit generation cost over the five years from 2008
to 201233. Similar to the unit cost of imported grid purchase, the unit cost of
additional gas-fired electricity for option 2 is also estimated to be roughly double the
unit generation cost over the five years from 2008 to 201234.
62. The Government hence states that ͡as the price differential between the two options
is not substantial, cost should not be a major consideration in assessing the two
proposed fuel mix options.35͢ Since this statement is neither elaborated nor justified,
its validity and accuracy are questionable.
63. We believe that option 1 is less affordable than option 2. It will be difficult to
bargain for the prices of the imported grid electricity, and the infrastructure costs for
the interconnection with CSG grid will be substantial, not to mention the additional
costs/charges for wheeling, load management, transmission loss, and local backup.
Based on today͞s costs we estimate the import price alone to range between HK$1 to
HK$1.1036. Our view is that option 1 is less affordable than option 2:
Capital investment on cross-boundary transmission infrastructure
64. Option 1 requires building cross-boundary transmission link and other infrastructure
which are estimated to cost around HK$ 30 billion, taking into consideration the cost
of submarine cables required for such a long transmission distance from Guangdong
to Hong Kong between 50 to 100 km, the cost of land, and the engineering,
procurement and construction (EPC) costs of other infrastructure (Figure 13).
65. This huge upfront capital investment will not be able to secure the necessary
financing and will not be economically viable without government guarantee and long
term power purchase agreement.

33
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Consultation Paper, p 35
Consultation Paper, p 35
Consultation Paper, p 35
Based on Macao͞s import price of approximately HK$0.8 plus infrastructure costs of approximately HK$0.3
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Figure 13: Comparison of electricity transmission routes for grid power import
from Zhuhai to Macao and from Guangdong to Hong Kong

66. The engineering complexity, the huge demand for land and the transmission corridor
requirements both in Guangdong and Hong Kong, together with the need for
extensive negotiations amongst CSG, the power companies and the different levels of
governments will give rise to significant project uncertainties and will likely lead to
unmanageable time and cost over-run. It is worth noting that the construction of
the huge infrastructure may in turn lead to other environmental and social issues.
Monopolistic Grid Electricity Supplier
67. Under option 1 Hong Kong will be in a very poor position to bargain for fair,
reasonable and competitive electricity import prices. The option will effectively
make CSG a monopolistic grid supplier and Hong Kong a captive buyer which has no
choice but to continue to import grid electricity to satisfy its demand at grid supply
prices, quality, terms and fuel mix controlled by CSG. CSG will not be subject to any
Scheme of Control or any other types of scrutiny by the Government, and will not be
obliged to consider Hong Kong͞s local conditions or policies.
purchase price will be subject to currency fluctuation.

Moreover, the grid

68. The import of fresh water from Dongjiang to Hong Kong and the import of electricity
from Guangdong to Macao illustrate what we may face in the future when importing
electricity. For Hong Kong the imported water price has increased by around 27%
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from 2009 to 201337 and for Macao the imported electricity price has increased also
by 27% from 2008 to 201338. Neither Hong Kong nor Macao has any say at all.
Gas Price and Tariff Impact
69. Over the past few years the block increase in natural gas for replacing coal generation
has put pressure on tariff. Since Hong Kong had to increase the proportion of gas
generation from ~22% in 2012 to ~40% in 2015 to meet regional air quality
improvement requirement, new gas supply had to be secured on the basis of the
prevailing Asian gas market pricing mechanism which was linked to international oil
prices. Asian gas prices have since stabilized even though Japan has shut down all of
its nuclear power stations after the 2011 Fukushima incident.
70. The gas pricing mechanism in Asia is changing towards a more competitive direction.
The new long term liquefied natural gas (LNG) supply prices secured by Japan and
South Korea, both Asian price setters together taking up over half of the global LNG
supplies, help to increase the bargaining power for other Asian buyers to decouple gas
prices under new supply contracts from oil prices. The rapid gas infrastructure
development along the Guangdong coast around Hong Kong, the increasing LNG and
piped gas supply to Asia, and the commencement of off-shore gas field production in
the South China Sea all have the effect of increasing natural gas supply in the region.
Gas prices have come down from their historical peaks and will likely be stabilized at
the present level with room for further reduction39. It should also be borne in mind
that CSG is similarly subject to any price fluctuation for the gas portion of its fuel mix.
71. In fact, Hong Kong will be able to meet the emission and carbon intensity targets in
2020 by improving the local generation mix as planned by the Government. By 2015
Hong Kong will in any case has to generate around 40% of its electricity from gas to
meet the new air quality objective. Accordingly, the required increase in local gas
generation under option 2 is expected to be less than 20 percentage points to meet
the 60% target in 2023. For HK Electric, the unit cost of additional gas-fired
37

Replies to Initial Questions raised by Finance Committee Members in examining the Estimates of
Expenditure 2014-15, Reply Serial No DEVB(W)127
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澳門特別行政區能源業發展辦公室 2008 年第 2 季及 2013 年第 4 季能源及服務綜合資料 (Energy
and services information for Quarter 2 of 2008 and Quarter 4 of 2013, the Office for the Development of
the Energy Sector, Macao SAR) (http://www.gdse.gov.mo/gdse_big/newsDetails.asp?newsIndex=414)
Iφ͊θ̮φΉΩ̮Λ E͊θͼϳ !ͼ̼͊ϳ͞s ͡World Energy Outlook 2013 Factsheet͢ ; Bloomberg New Energy Finance͞s
͡H1 2014 Global LNG Market Outlook; ͡Natural ͼ̮μ εθΉ̼͊μ ΆΩ ͆Ωϭϭ̮θ͆ φθ͊͆͢͞ (Bangkok Business Brief,
6 June 2014)
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electricity will in fact be much lower than that of imported grid purchase taking into
account the capital costs for installing one additional gas-fired unit and the related
fuel costs. HK Electric believes that the increase in generation costs on its customers
under option 2 is likely to be in low double-digit percentage rather than doubled as
estimated in the Consultation Paper.

(D) DIVERSIFICATION
72. Having considered the merits of both options against the energy policy objectives of
reliability, environmental performance, affordability, and demonstrating that option 2
prevails over option 1 for all these objectives, we will consider below how the two
options compare with each other for the other considerations identified in the
Consultation Paper, starting with diversification.
73. In the Consultation Paper the Government states that:
͡As compared to importing more nuclear electricity through dedicated transmission
line, we consider that purchase from the grid will allow Hong Kong to gain access to
multiple sources of supply on a grid-to-grid basis, thereby enabling us to achieve a
higher degree of fuel diversification. This option also allows Hong Kong to tap into
clean fuel sources otherwise not available to us, e.g. hydro power.40͢
74. HK Electric is of the view that option 1 does not assist in diversifying Hong Kong͞s fuel
mix. Based on CSG͞s fuel mix, the fuel to generate the electricity for supply to Hong
Kong is most likely to be coal, and any notion of tapping into cleaner fuel sources is no
more than illusory as explained below.
75. Under the usual grid-to-grid purchase arrangement, the purchaser has no control over
the actual generation sources and there can be no guarantee that the imported power
is clean. The reality is that Hong Kong is unlikely to tap into any of ΊG͞μ clean
generation sources in the coming decades and for so long as there is a genuine need
for CSG to deploy any non-fossil-fuel generation sources to meet its demand growth
and displace its coal generation. Hong Kong will not be able to exert any control or
meaningful influence on either the mainland ͼΩϬ͊θΡ͊φ͞μ Ωθ ΊG͞μ ͆ΉϬ͊θμΉ͔Ή̼̮φΉΩ Ωθ
energy strategy. Hence option 1 cannot be seen as a short-cut to diversification or
40

Consultation Paper, p30
29

greener energy.
76. HK Electric believes that there are local opportunities, which are fully within Hong
ͨΩͼ͞μ ̼ΩφθΩΛ ͔Ωθ ͆ΉϬ͊θμΉ͔Ή̼̮φΉΩ without having to rely on the mainland. Hong Kong
should act on its own commitment to combat climate change, rather than outsourcing
its responsibility to our neighbours in the region.
Local Diversification Opportunities – Diversified Gas Sources
77. Gradual globalization of the natural gas market will enhance fuel diversity by bringing
in new sources of gas worldwide, both conventional and unconventional. Instead of
focusing on fuel diversification and importing electricity from neighboring regions,
Hong Kong can diversify its gas supply sources by bringing in its own floating LNG
terminal to enhance energy security by supplementing the pipeline gas sources.
Singapore applied a similar concept of gas source diversification rather successfully to
back up its substantial gas generation from ~19% in 2000 to ~90% in 2013.
Local Diversification Opportunities - Renewable Energy
78. The Consultation Paper, disappointingly, is virtually silent on RE as a source of fuel for
Hong Kong. HK Electric believes that the Government should consider its RE strategy
ahead tΩ ͊Ά̮̼͊ ͼ͊͊θ̮φΉΩ ͆ΉϬ͊θμΉ͔Ή̼̮φΉΩ ̮͆ φΩ ͆͊ΡΩμφθ̮φ͊ HΩͼ ͨΩͼ͞μ ̮ΛΛ-out
commitment to green energy.
79. Both power companies have done their parts by installing, whenever feasible, RE
systems and grid-̼Ω̼͊φΉͼ φΆ͊Ήθ ̼ϡμφΩΡ͊θμ͞ ΆE installations. To promote green
energy, HK Electric introduced in 2006 the 0.8MW wind turbine, Lamma Winds, which
was the first of its kind in commercial-scale in Hong Kong. Encouraged by the
satisfactory generating output and positive response, we further developed the 1MW
commercial-scale solar power system in two phases (550kW in 2010 and 450kW in
2013). Since their completion, these two systems have been contributing in total
ΩϬ͊θ φϭΩ ΡΉΛΛΉΩ ϡΉφμ Ω͔ ͼθ͊͊ ͊͊θͼϳ ε͊θ ϳ̮͊θ φΩ Hͨ EΛ̼͊φθΉ̼͞μ ͼ͊͊θ̮φΉΩ εΩθφ͔ΩΛΉΩ΄
80. Presently we are planning to develop an offshore wind farm off Southwest Lamma.
The analysis of the wind resource data measured at the proposed site since March
2012 has indicated that the proposed site can be feasibly developed into an offshore
wind farm. CLP is also undertaking its wind farm project. Based on the feasibility
studies and in-situ wind measurements conducted by the two power companies, it is
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expected that the developments of the two proposed off-shore wind farms within
Hong Kong waters are economically and operationally viable. The estimated total
output could be well over 1΄5% Ω͔ HΩͼ ͨΩͼ͞μ ̮ϡ̮Λ φΩφ̮Λ ͊Λ̼͊φθΉ̼Ήφϳ ͆͊Ρ̮͆, and
compares well with the target of Guangdong for this decade. Together with the
planned waste-to-energy facilities initiated by the Government, over 3% electricity
may be generated by large scale RE in the early 2020s.
Local Diversification Opportunities –Cleaner Coal Technologies
81. Apart from diversifying natural gas supply sources, Hong Kong can also explore other
technologies including coal gasification and integrated gasification combined cycle
(IGCC) system to supplement conventional natural gas generation.

(E) FLEXIBILITY IN SCALING UP FUTURE SUPPLIES
82. The Consultation Paper identifies the need to satisfy the future electricity demand in
light of the replacement of aging generating units as a key reason to review and plan
ahead the fuel mix in Hong Kong. The Government states:
“some of the power generating units will start to be retired in the coming years.
This presents an opportunity to explore how they should be replaced, and calls for a
reassessment of the overall fuel mix and early planning of necessary new generation
and/or transmission infrastructure; we have to satisfy rising demand for electricity
notwithstanding the small growth projected.41”
83. An integrated resource planning approach is warranted to evaluate not only the
supply-side but also the demand-side resources. Given the inherent uncertainty
associated with demand forecast, the future fuel mix should be one that is built in
with sufficient flexibility to adapt easily to changes in demand.
84. HK Electric considers that option 2 is more suitable as it allows flexibility in scaling up
(or, if necessary, down) future supplies. Option 1 is a very rigid choice in adapting to
changes in future demand, due to the huge infrastructure investment in the
transmission link at a specific capacity for importing electricity through the CSG to
Hong Kong and the long lead time required for the construction of the infrastructure,
41
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which can easily take more than 10 years. There is little flexibility to scale up or
down future supplies. On the other hand, option 2, which relies on local gas
generation to curb emissions, can easily adapt to changes in future demand since the
new gas fired units, with much shorter lead time of four to five years, can be installed
at the power stations on the previously allocated land on a gradual unit-by-unit basis
in response to the dynamic demand condition.

(F) SOCIAL CONSIDERATIONS
85. HK Electric considers that option 1 will give rise to unnecessary and undesirable social
issues which can wholly be avoided under option 2.
86. The Hong Kong power industry has excellent track records and has achieved supply
reliability which is among the highest in the world. If Hong Kong is to go for option 1,
it will be reducing the scale of local generation. Jobs and businesses will be sent to
Guangdong, at the expense of local employment and the economy. HΩͼ ͨΩͼ͞μ
young engineering professionals have expressed concern that their job prospects and
career development will be adversely affected by option 1. The concern is legitimate
as there will be much reduced career opportunities in power plant design, investment,
construction, operations and maintenance in Hong Kong. Option 1 will, in the end,
irreversibly hasten the disappearance of the local expertise of Hong Kong power
industry, and lead to increasing reliance on generation from CSG.
87. Under option 2, engineering and technical skills specializing in the safe operation of
generation units will be retained in Hong Kong to ensure high supply reliability that is
expected of Hong Kong as Asia͞s world city. It also helps foster a local industry of
research and professional training.

(G) IMPLICATIONS FOR THE POST-2018 ELECTRICITY MARKET
88. The Consultation Paper states :
“/ the import option will involve the construction of new cross-boundary
transmission network. This may enhance interconnection between the two local
power grids, and hence provide more room to introduce competition at the
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generation level.42”
HK Electric believes that this is misconceived for the following reasons.
Local Competition
89. Any potential for competition will be substantially limited by the long-term contracts
for grid power purchase (~30%) in addition to those for nuclear power purchase
(~20%) and gas purchase (~40%). With 90% of the market share locked in by these
long-term contracts, there can hardly be any meaningful competition. The
increasing reliance on grid import to reduce local emissions will only force the Hong
Kong electricity market to end up with a single bulk supply from CSG at a price it
dictates. By then, Hong Kong will not have sufficient local capacity to walk out of the
arrangement.
90. In addition, the large scale cross-boundary transmission infrastructure investment
associated with option 1 will, in view of stranded cost and other considerations, more
seriously impede the ability to change the future electricity market.
Interdependency and System Disturbances
91. The two power companies have been interconnected since 1981 to provide
emergency support to each other. However, as power grids get increasingly
connected, their mutual influence toward one another will grow accordingly. The
planned or unplanned outages of one side will unavoidably impact on the other side.
Based on overseas experiences, there are primarily several key drivers for increasing
interconnection but all of them have little relevance to Hong Kong. For some
jurisdictions, their complementary supply/demand characteristics enable cost saving
through interconnection. However, Hong Kong and Guangdong share similar load
profiles and experience peak load at roughly the same time, hence there is no time of
day or seasonal advantage to be gained from importing via interconnection. For
other jurisdictions, grid import is driven by competitive prices of imported electricity.
However, given the long-distance transmission required for grid import from CSG, the
imported electricity prices will unlikely be competitive especially from a longer term
perspective. Moreover, since CSG is essentially an overhead line system where its
inherent reliability is lower than that of Hong Kong, interconnection with CSG will no
42
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doubt bring down Hong Kong͞s reliability level. Though interconnection can be an
effective measure for some jurisdictions to improve their supply reliability, this does
not apply to Hong Kong as it already has one of the most reliable electricity systems in
the world.
92. Hong Kong is a densely populated vertical city, and supply reliability is definitely not
something to be taken for granted, nor be left to chance.
While grid
interconnections are common in many jurisdictions, their drivers or justifications are
absent in Hong Kong. For those jurisdictions which import grid electricity, they have
often faced problems associated with power quality created by the grid
interconnection.
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VI. THE MACAO EXPERIENCE
93. The Consultation Paper draws heavily on the electricity import in Macao as a model
story for Hong Kong to follow. What can we observe from Macao͞s grid connection?
94. Macao faces a very different demand and supply situation from Hong Kong͞s. The
amount of electricity imported by Macao is much smaller than the 30% of Hong
ͨΩͼ͞μ ͆͊Ρ̮͆ εθΩεΩμ͊͆ φΩ ̻͊ ΉΡεΩθφ͊͆43. The grid interconnection of Macao has
been essential for its rapid development of tourism and leisure industries over recent
years in order to overcome its scarce land resource available and long lead time to
build up the required electricity generation capacities.
95. Hong Kong has outperformed Macao in terms of reliability, environmental
performance, diversification and affordability. HK Electric considers that the Macao͞s
experience is a valuable one for Hong Kong to learn, and the problems faced by
Macao should be avoided. The Macao model presents a convincing case against
option 1.
Reliability
96. As Macao and Zhuhai are in close proximity, the transmission link for grid import is
much shorter as compared to what may be required for Hong Kong, and involves
lower investment cost and supply reliability risks. The much shorter link length (~6
km)44 also allows daily patrol along the link to enhance reliability. It should also be
noted that Macao built its first cross-boundary link with Zhuhai back in 1984 and
expanded the interconnection over the past 30 years to reach the present dual
corridor (north and west) 9 circuit configuration with a total installed capacity over
three times the maximum demand of Macao.
97. Even so, Macao is still unable to stay immune from the system disturbances arising
from the grid. To cater for the higher risk exposure, the commercial and
entertainment complexes in Macao are equipped with their own backup generators
and UPS in much larger scales than those required to meet the mandatory fire and
safety needs. Such contingency provisions, considering the costs involved, will not
be acceptable and practical for most customers in Hong Kong.
43
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The electricity imported by Macao is roughly a quarter of the proposed grid electricity to be imported
under option 1
On the basis of flat land accessible to road traffic
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98. To relieve Companhia de Electricidade de Macau (CEM), the public utility supplying
electricity in Macao, from bearing the responsibility of supply reliability issues outside
its jurisdiction, the local regulatory framework only requires CEM to report incidents
arising under its sole responsibility. According to CEM, their reported supply
reliability of 99.9996% in 2013 is only based on outages under its responsibility and
does not reflect any supply outages or limitations of the mainland power grid45. The
actual reliability of the whole system is not disclosed and therefore unknown. This is
in stark contrast to Hong Kong in which the supply reliability covers the whole supply
chain from generation, transmission to distribution to customers.
99. Recently after a series of power interruptions in Macao, there have been public
concerns that the local generation capacity is insufficient to meet daily demand and
that local natural gas electricity generation should be the best option for Macao in the
longer term46.
Environmental Performance and Diversification
100. Ͱ̮̼̮Ω͞μ ̼̮θ̻Ω Ήφ͊μΉφϳ (918ͼ/ΘΠΆ)47 is significantly higher than that of Hong Kong
(577g/kWh)48 (Figure 14).

Figure 14: Comparison of GHG Emission Factors of Macao & Hong Kong in 2012
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CEM͞s press release of 31 March 2014 on Annual General Meeting
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「氹仔昨停電影響二千戶 」(澳門日報(Macao Daily), 15 March 2014)
Based on CEM Sustainability Report 2012, the CO2 emission factor from the existing fuel mix in Macao, i.e.
8.66% local generation, 88.75% grid purchase from CSG and 2.59% from incinerator is 918g per kWh of
electricity generated/purchased
Based on CLP Sustainability Report 2012 and HK Electric Sustainability Report 2012, the CO 2 emission
factor from the fuel mix in Hong Kong in 2012 (i.e. 23% nuclear, 22% gas and 55% coal) is 577g per kWh of
electricity generated/purchased
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101. This high CO2 emission factor in Macao as compared with that in Hong Kong is
attributed to the high CO2 emission associated with the electricity imported from CSG.
Although the imported electricity is generated in China and the CO2 emission does not
come out from any local power station, CEM has taken the indirect emission into their
account. In 2012, Macao imported 3,855GWh49 with an indirect CO2 emission of
3,602,402KT 50 and a CO2 emission factor 934g per kWh. This is basically CO2
emission from CSG͞s coal generation for CEM͞s imported electricity51.
102. With 90% of its electricity being supplied by coal generation in Guangdong, there is in
fact no fuel mix diversification in Macao despite its CSG grid connection.
103. If Hong Kong were to import, the emissions might be worse than Macao͞s. Unlike
Macao which is in close proximity to Zhuhai, cross-boundary transmission link of
much longer distance is required for option 1 to deliver the electricity to Hong Kong
resulting in significant network losses (~6-7%). Higher emissions will therefore be
incurred as a result of additional coal generation required for making up the losses.
Affordability
104. The import of electricity from CSG to Macao illustrates how vulnerable a captive buyer
could be once it becomes reliant on import.

I 2013 Ͱ̮̼̮Ω͞μ ͆ΩΡ͊μφΉ̼ ͊Λ̼͊φθΉ̼Ήφϳ

tariff was HK$ 1.31 per unit (electricity purchase price of MOP 0.84 per unit + other
service charges)52 ϭΆΉ̼Ά Ήμ 30% ΆΉͼΆ͊θ φΆ̮ Hͨ EΛ̼͊φθΉ̼͞μ Hͨ$ 1.00 53. From 2008 to
2013 Ͱ̮̼̮Ω͞μ εϡθ̼Ά̮μ͊͆ εΩϭ͊r price has increased by ~27%54 ϭΆ͊θ̮͊μ Hͨ EΛ̼͊φθΉ̼͞μ
overall tariff only increased by ~6% over the same period.
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CEM Sustainability Report 2012, p 86
CEM Sustainability Report 2012, p 54
According to International Energy Agency͞s ͡CO2 Emissions from Fuel Combustion (2013 edition)͢ (p 41),
the implied carbon emission factors from electricity generation for each of sub-bituminous coal, other
bituminous coal and natural are 925g, 860g and 400g CO2 / kWh respectively
ΐ̮θΉ͔͔ Ήμ ̻̮μ͊͆ Ω ͡Tariff Group A1 – General Tariff͢ εΩμφ͊͆ Ω EͰ ϭ̻͊μΉφ͊ , with exchange rates as at 16
!εθΉΛ 2014΄ Ͱ̮̼̮Ω͞μ ͊Λ̼͊φθΉ̼Ήφϳ εϡθ̼Ά̮μ͊ εθΉ̼͊ θ͔͊͊θμ φΩ φΆ͊ ̮͆φ̮ ͔Ωθ 4φΆ ηϡ̮θφ͊θ Ω͔ 2013
Consultation Paper, p 6, Figure 5; comparison is based on average monthly consumption of 275kWh
(annual consumption at 3,300kWh)
澳門特別行政區能源業發展辦公室 2008 年第 2 季及 2013 年第 4 季能源及服務綜合資料 (Energy
and services information for Quarter 2 of 2008 and Quarter 4 of 2013, the Office for the Development of
the Energy Sector, Macao SAR) (http://www.gdse.gov.mo/gdse_big/newsDetails.asp?newsIndex=414)
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VII. CONCLUSION
105. Hͨ EΛ̼͊φθΉ̼͞μ μϡ̻ΡΉμμΉΩ clearly demonstrates that option 2 prevails over option 1
ϭΆ͊ ̮μμ͊μμ͊͆ ̮ͼ̮Ήμφ φΆ͊ GΩϬ͊θΡ͊φ͞μ four energy policy objectives and other
considerations identified in the Consultation Paper.
106. As one of the most affordable cities in the GPRD region and with world class
electricity supply service and associated infrastructure already in place, Hong Kong
should assume its own responsibility for improving the future fuel mix. This will
assure not only the continuity of our electricity supply reliability at competitive tariff
and improving environmental performance, but also the migration of the entire GPRD
region to a cleaner environment and as a showcase for effective electricity regulatory
framework.
107. There is no case for a choice of option 1. We firmly believe option 1 will endanger
Hong Kong͞s supply of safe, reliable and reasonably priced electricity and will increase
(rather than decrease) GHG and other emissions, with tariff impact being much more
significant than that under option 2. The huge upfront investment in constructing
the cross-boundary electricity import infrastructure will render Hong Kong captive to
grid import with little bargaining power. The development of the Hong Kong
electricity market will be left with no choice but to rely continuously on CSG for
electricity supply.
108. On the contrary, option 2 is a flexible and workable option that allows for gradual
changes and is proven to be able to maintain Hong Kong͞s world class electricity
supply record. It is expected to bring about visible and measurable environmental
improvements to reduce regional GHG and other emissions and the tariff impact will
be far less substantial compared with that under option 1. As it only takes four to
five years to build a gas-fired unit, option 2 offers far greater flexibility to replace coal
generation by gas generation progressively in phases depending on the actual
demand growth. The required land and infrastructure for increasing the local gas
generation are already in place to assure timely completion of the new generating
plant construction. In addition, under the Scheme of Control regulatory regime,
local tariffs are subject to stringent government and public scrutiny and price setting
mechanism is open and transparent.
109. HK Electric͞s recommendation is that the Government should adopt option 2 as the
blueprint for Hong Kong͞s future fuel mix for electricity generation.
– END –
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