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Public Consultation on Future Fuel Mix for Electricity Generation for

mall: Environment Bureau, Electricity Reviews Division, 15/F, East Wing,
Central Gavernment Offices, 2 Tim Mel Avenue, Tamar, Hong Kong

e-mail; fuel_mix@enb.gov.hk

fax; 2147 5834
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= Part 1 (See Notss)

‘Thisisa [[] corporate response (representing the views of a group or an organisation) of

individual response (representing the views of an individual)
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{name of person or organisation)

at = and

{telephona) (e-mail)

Part 2

Importing more electricity
s LN through purchase from 40% 10%
the Mainland power grid Total : 50%
I Using more natural gas
S for local generation 20% : 80% 20%

* The above fuel mix ratios aim at providing & basis for planning the necessary Infrastructure for alectricity
supply. Flexibliity should apply to actual deployment of each fuel type, having regard to the circumsiances

happening on the ground.

* Inclusive of a small percentage of oll
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Specific Questions for Consultation
Q1 mmmmammmmmlmmnwuhmmmmm reliabllity, cost, environmental
' performance and other relevant considerations? (Pleass indicate your view on EACH of the two

options,)
- | PR | INORSROR| %, . Vo car ok i he i)
T [ /] safety _ -
Reliability
Affordability
1 H M Environmental performance
[V] Others (please specify):
D Safety
D Reliability
[] Affordability
4 0 [[] Environmental performance
]:l Others (please specify):
Q2: Which of the twe fue! mix options do you prefer? Why? (Please tick ONLY ONE box)
! Option 1 ]
Option 2 U |
Reasons: (You can tick more than one box below)
Safety ]
Rellability ]
Affordability ¥
Environmental Performance [/]
Others [¥]  Piease specity:

Part 4
Other Comments and Suggestions
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Please send this response form to us on or belore 18 June 2014 by one of these means:

mail: Environment Bureau, Electricity Reviews Division, 15/F, East Wing,

Central Government Offices, 2 Tim Mel Avenue, Tamar, Hong Kong
e-mail: fuel_mix@enb.gov.hk
fax: 2147 5834

Part 1 (Ses Notes)

Thisis a E! corporate response (representing the views of a group or an organisation) or
|Zj individual response (representing the views of an individual)

by %%Tq‘?&%\

{name of person or organisation)

at = and
{telephone) {e-mail)

Part 2

Fuel Mix Options

- AT ——— . ——
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Existing (2012)

Importing more electricity 204, 30%
i 'REN through purchase from 40% 10%
the Mainland power grid Total : 50%

Using more natural gas
for local generation

OPTION 2°

20% - 60% 20%

The above fusi mix ratios aim at providing a basis for planning the necessary infrastructure for electricity

supply. Flexibility should apply 1o actual deployment of each fuel type, having regard to the circumsiances
happening on tha ground

** Inclusive of a small percentage of oll
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Part 3

- Specific Questions for Consultation
Q1 How do you view each of the two fuel mix options with rega-d to safety, refiabllity, cost, environmental
performance and other relevant considerations? (Piease Indicate your view on EACH of the two

options.)
Gitior | Reason for NOT supporting
Option Sﬁﬂm Nm&m?mﬁ’ [Vou can ik more iicrbbrecaon)
[¢7] safety
[¢] Reliabitity
[¥] Affordability
1 O : Environmental parformance
[/] Others (please specify):
[] Safety
[[] Retiability
[] Affordabitity
2 = [] Environmental performance
E] Others (please specify):
Q2: Which of the two fue! mix options do you prefer? Why? (Pleass tick ONLY ONE box)
: Option 1 ]
Option 2 ]
Reasons: (You can tick more than one box below)
Safety
Rellabllity ¥
Affordability ¥
Environmental Performance [/]
Others [¥]  Piease specify:
Part 4
Other Comments and Suggestions
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Annex
Response Form
Public Consultation on Future Fuel Mix tor Electricity Generation for Hong Kong

Pieasm send this response form 10 us on or Delore 18 June 2014 by one of these means

mai Environment Bureay, Electneity Reviews Division, 165 East Wing
Central Government Offices, 2 Tim M3l Avanue Tamar Hong Kong
e-mall: fusl_mix@ent.gov.hk

fax 2147 5834

Thisis e Ccorporale response (representing the views of 8 group or an organisation) or
ij individual responsa (represanting the views of an ngvicuai)
oy Hong Kong Nuclear Society
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Part 2
Fuel Mix Options
IMPORT -
; e NATURAL COAL
FUEL Mix ‘
NUCLEAR . GRID GAS {& RE)
(DBNPS) PURCHASE
Existing (2012} 23% . 22% 55% "
Importing more electricity 20%, 30%, ‘ .
through purchase from —— e 40% 10%
the Maintand power grid Total
Using more naturai gas 20 509, 20%
for locai generation : ) i =
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Part 3

Specific Guesticns for Consultation
Ot How do you view each of the two fugl mix gptions with regard 1o satety, reliability, cost, environmantal
periormance and other reigvant considerations? (Pleass ingicale your view on EACH of the two

options.)
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[/] Reiability
Aifordability
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Environmental performance
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Qz: Which of the two fuel mix options do you prater? Why? (Please tick ONLY ONE box)
Option 1 ]
Option 2 i

Foasons: (You can iex mora than ong Dox Deiow)

Satety U]
Reliability %
Atfordability 1
Environmental Performance ||
Others D Please specify: b el ShD ot TS )

Part 4

Other Cammems am:i Suggestsans

We propose the Gmgcn N 10 increase nuc!ear energy ;mport from a specsfed qeneranon
source through dedicated transmission lines
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Hong Kong
Nuclear Society

Response of Hong Kong Nuclear Society to Future Fuel Mix for
Electricity Generation Consultation Document
June 2014

The Future Fuel Mix for Electricity Generation Consultation Document put forth two
future fuel mix options to achieve the Government’s carbon intensity and air
pollution reduction targets as well as to meet projected demand growth. Option 1 is
to import more electricity through purchase from the Mainland power grid while
Option 2 uses more natural gas for local generation.

Hong Kong Nuclear Society (HKNS) supports the Government’s commitment to
achieving a 50 — 60% carbon intensity reduction by 2020. As electricity generation is
a major source of carbon emissions in Hong Kong, considering a change in our fuel
mix is both timely and necessary.

Nevertheless, we are of the view that both of the Government’s options are far from
desirable.  Although in neither option did the Government explicitly propose
expanding the proportion of nuclear energy, it is by logical deduction that the
electricity purchased from China Southern Power Grid (CSG) under Option 1 will be
at least partly generated by nuclear, as hydro and wind resources local to
Guangdong are limited.

Thus, in reality, Option 1 will see an increase in nuclear power in Hong Kong’s actual
fuel mix for electricity generation. As described in the consultation document,
nuclear energy is a “readily available and highly reliable energy source with low
emissions and medium price”. While HKNS supports using more nuclear energy, we
view that purchasing electricity from the CSG power grid does not provide the
desirable level of reliability, environmental performance and cost efficiency for Hong
Kong. Hong Kong will also lack monitoring capability and control under this option.

As an alternative, HKNS proposes a new Option N under which the 30% electricity
import will come from a designated nuclear power plant (estimated to require up to
three 1,000 MW nuclear reactors units) and via dedicated transmission lines,
mirroring the current arrangement made with Daya Bay Nuclear Power Station (Daya
Bay). We believe Option N will offer comparable, if not greater, benefits with regard
to energy policy objectives as detailed in the following analysis.

1. Reliability

HKNS is concerned about the impact on Hong Kong’s supply reliability if we are to
import electricity from CSG which has a lower reliability performance than Hong
Kong. According to CSG’s Corporate Social Responsibility Report 2013, the
unplanned power outage experienced by its customers in Shenzhen, Guangzhou and
other urban areas ranged from 0.83 to 2.31 hours per year. This is compared to less
than 2.3 minutes experienced by their counterparts in Hong Kong (see Table 1).



Unplanned customer power interruption Source
CLP 2.3 min (2011-13) 2013 CLP Annual Report
HEC (PAH) <1 min (2008-13) 2013 PAH Annual Report
Guangzhou 1.47 hours (2013) 2013 CSG CSR Report
Shenzhen 0.83 hours (2013) 2013 CSG CSR Report
CSG urban 2.31 hours (2013) 2013 CSG CSR Report

Table 1 — Electricity reliability in Hong Kong and CSG-supplied areas

With the gap between Hong Kong and CSG-supplied areas in terms of reliability, the
consultation document does not say how the grid-to-grid interconnection under
Option 1 will ensure the current reliability level in Hong Kong can be maintained in
the event of blackouts or network problems at CSG. HKNS also considers the
reliability level of Macau grid import not the most suitable reference for Hong Kong
because of the differences between the two SARs in terms of market size and
economic characteristics.

In comparison, under the Daya Bay transmission model, we have the ability to
disconnect from the Guangdong power grid in an emergency grid outage situation
whilst ensuring that the output from the station is safely transmitted to customers in
Hong Kong.

2. Affordability

The consultation document estimated that both Options 1 and 2 will double the unit
generation costs over the five years from 2008 to 2012 with a large degree of cost
uncertainties. It should be noted that under Option 1, it will be difficult to predict
the final price payable by Hong Kong customers, since the Mainland authorities will
amend fuel costs, on-grid pricing, transmission charges and other costs from time to
time.

The cost of importing nuclear power from Daya Bay to Hong Kong has been stable
and affordable over the past years. But we noted the concern that as the Mainland
nuclear industry moves towards third generation technology, the cost of nuclear
power will increase significantly, so much so that it may become more expensive
than natural gas and grid purchase.

To this end, HKNS has undertaken an analysis of the future price of nuclear
electricity in China to provide a cost reference for Option N (See Appendix 1). Our
analysis shows that 10 years from now the on-grid price of third generation nuclear
electricity will stand below RMB 0.48 per kWh (or HKD 0.60 at the current exchange
rate). Coupled with an estimated inter-provincial electricity transmission cost of
HKD 0.25 per kWh, we project the price of delivering nuclear electricity to Hong Kong
to be HKD 0.85 per kWh in 2024. This is compared to HKD 0.80 per kWh that CEM is



currently paying to import electricity from CSG. In other words, it will take 10 years
for the price of Option N to catch up with today’s level of grid purchase by CEM.

The on-grid price of nuclear electricity will increase at roughly 1.1% per annum
during the first 40 years of operation of a new third generation nuclear power plant.
Fuel cost - a major source of price volatility - generally accounts for only 13% of on-
grid price in the case of nuclear power as compared to at least 50% of the price in
thermal power generation. The price of nuclear electricity is therefore subject to
less volatility and more predictable compared to other energy sources. As a result,
purchasing additional nuclear power can be an effective measure in mitigating tariff
pressure in the long term.

3. Environmental performance

The consultation document asserted that importing electricity from CSG as in Option
1 will result in low level of local emissions. However it is worth noting that the 2013
fuel mix of the Guangdong electricity grid was composed of 58% fossil fuels (mainly
coal), 8% hydro, 10% nuclear, 1% wind and solar and 23% import from outside of
Guangdong. If the 15 billion kWh of electricity purchased by Hong Kong each year
will be generated by a similar fuel mix, we will actually create significant
environmental footprint in Mainland southern provinces and affect regional air
quality.

Nuclear energy produces minimal amount of lifecycle greenhouse gas and air
pollutant emissions. Importing additional nuclear power from a specified power
plant under Option N will give us certainty that the impact on the environment will
be minimal whether from a local or regional point of view.

4. Safety

CSG is a power network operator rather than an electricity producer. Should Hong
Kong just purchase electricity from the CSG grid, we will have no means of knowing
which plant generates the share of electricity supplied to Hong Kong. Hence we will
be unable to monitor the plant’s operation and safety performance.

CLP’s investment in Daya Bay and its involvement in the plant’s operation has given
us access to information and a monitoring channel. The establishment of an
enhanced public notification mechanism on non-emergency Licensing Operational
Events at Daya Bay in 2011 amply demonstrated such advantages. HKNS believes it
is in the public’s interest to have Hong Kong’s involvement in the nuclear power
plant that supplies to the territory.

Furthermore, the consultation document pointed out that after the Fukushima
nuclear accident, “the State Council conducted comprehensive and extensive safety
checks on all nuclear facilities and strengthened China’s nuclear safety plan. In
October 2012, the State Council announced plans to enhance nuclear safety and to
further develop nuclear electricity. All new reactors shall meet the highest



international safety requirements.” As the Chinese nuclear industry moves towards
third generation reactor technology, continual improvements on safety standards
can be expected.

Conclusion

Using nuclear power can bring significant advantages in terms of reliability,
affordability and environmental performance. In fact, countries that have chosen to
phase out nuclear power are faced with tremendous challenges in maintaining a
cost-effective and low carbon electricity supply (see Appendix 2).

HKNS views that if we were to increase nuclear import to Hong Kong, it should be
arranged in a way that gives us the highest reliability and safety assurance with Hong
Kong’s participation. We sincerely believe Option N should be amongst the choices
for the public’s consideration. We urge the Environment Bureau to deliberate on the
merits of Option N to enable the formulation of a truly informed decision on the
future fuel mix for electricity generation in Hong Kong.



Appendix 1
Projected on-grid price of nuclear electricity supplying Hong Kong

As required by the State Council after the Fukushima accident, all new nuclear
projects in China will use the latest third generation reactor technology and currently
six reactor units are under construction. This analysis made reference to the cost of
the more popular design among these nuclear power units, namely AP1000 of
- Westinghouse being built in Shandong, and has factored in an additional cost margin
for prudence.

The analysis made use of the prevalent cost of uranium and operation allowing for
escalation effects. There are certain long term provisions for spent nuclear fuel and
plant decommissioning which are referenced to current regulation or practice. The
analysis is based on a net profit to give a return marginally higher than that for a
typical nuclear project in China as well as standard rates for profit tax and value
added tax.
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The analysis shows that 10 years from now the on-grid price of third generation
nuclear electricity will stand below RMB 0.48 per kWh (or HKD 0.60 at the current
exchange rate). Coupled with an estimated inter-provincial electricity transmission
cost of HKD 0.25 per kWh, we project the price of delivering nuclear electricity to
Hong Kong to be HKD 0.85 per kWh in 2024.



Key cost parameters

Item

Cost

Construction

2 X 1250 MW AP1000 nuclear power station, at RMB 40 billion
plus 15% margin, to be built over 60 months
http://www.csrc.gov.cn/pub/zihpublic/G00306202/201405/P02
0140504595144218412.pdf

Operation

86% capacity factor
http://www.csrc.gov.cn/pub/zjihpublic/G00306202/201405/P02
0140504595144218412.pdf

Nuclear Fuel

Natural uranium price at USD 50 per lb and a 3.0% annual
escalation
http://www.wise-uranium.org/nfcc.html

Spent fuel

RMB 0.26 per kWh, exempted for the first 5 years
http://www.mof.gov.cn/zhengwuxinxi/caizhengwengao/2010nianwen
gao/wengao6/201009/t20100903 337280.html

Operations &
maintenance

RMB 490 million per year and a 3.4% annual escalation
http://www.iea.org/publications/freepublications/publication/name,4
3546,en.html
http://www.pwc.com/gx/en/issues/economy/global-economy-
watch/may-2014.jhtml

Depreciation

40 years of depreciation period
http://www.csrc.gov.cn/pub/zihpublic/G00306202/201405/P02
0140504595144218412.pdf

Decommissioning

10% of project cost
http://www.csrc.gov.cn/pub/zihpublic/G00306202/201405/P02
0140504595144218412.pdf

Financial

Interest rate at 6.55% based on PBOC long term loan rate and
repayable in 14 years
http://www.pbc.gov.cn/publish/zhengcehuobisi/629/2012/20120706
182054758117206/20120706182054758117206 .html
http://en.cgnpc.com.cn/n1511/n1512/index.html

Net profit

Net profit to yield an internal rate of return at 10%

Taxation

25% income tax at a lower rate for the first 6 years; 17% value
added tax, not including lower rate for the initial years of
operation and potential for partial rebate and hence lower cost
for export to Hong Kong
http://www.csrc.gov.cn/pub/zihpublic/G00306202/201405/P02
0140504595144218412.pdf




Inter-provincial http://doc.mbalib.com/view/2b0050f3a4e6c5e5ff0b15028e4c41cf.ht
transmission ml
charge




Appendix2  Challenges in lowering nuclear power supply in Germany and Japan

Germany

Following the Fukushima accident in 2011, Germany decided to restate its nuclear
phrase out programme with the immediate shutdown of eight nuclear power units
and the remaining nine to be shut by 2022, reducing nuclear electricity contribution
to the overall power supply from 22% in 2010 to 15% in 2013.

At the same time, Germany is promoting the development of renewable energy, and
the construction of electricity transmission lines to deliver wind power that is
produced mainly in the north to the load centres mainly in the south. The
Energiewende project is estimated by the government to cost EUR 1 trillion with 2/3
of the amount providing payment for renewables. Renewables grows from 16% in
2010 to 24% in 2013, but meanwhile, electricity generation in Germany increased
reliance on coal, which contributes 45% in 2013 compared to 42% in 2010, and leads
to a 2.4% increase in CO2 emissions in 2013 over 2011.

Renewable power generation in Germany is highly uneven. Capacity factor in 2010-
2012 for wind power averages at 17.8% and for solar averages at 8.6%, and yet in
the afternoon on 16 June 2013 they generated 61% of the power, causing a
momentarily negative spot price in the regional electricity market.

The cost of the German programme is largely supported by the household
consumers. The resulting discontent has led to a new law approved by the cabinet in
April 2014 to keep down cost and slow down renewable growth. In 2012, a German
household is charged EUR 0.268/kWh and an industrial user EUR 0.130/kWh,
compared respectively with EUR 0.145/kWh and EUR 0.079/kWh in France which has
75% of its power from nuclear.

Japan

Japan had 54 nuclear power units before the Fukushima accident in 2011,
contributing to some 30% of the electricity generation. With the damage of four
power units in the accident, and the planned decommissioning of the two remaining
units at the site, there are now 48 power units which have been completely shut
down in May 2012 pending regulatory safety review after a regulatory reform before
they may apply for restart. The review process is slow and is expected to take
several years but nevertheless, Japan will continue with nuclear power which is
regarded as an important energy source.

The loss of nuclear electricity supply since 2011 has been met by a national effort to
reduce electricity consumption that lowered summer peak electricity demand by 18%
in 2011, and to import more thermal coal and LNG for electricity generation. Japan
reduced overall electricity generation by 5% from 2010 to 2012, but with a
corresponding 7.1% increase in CO2 emissions.



With the need to import over 80% of its energy, the additional import of fossil fuel
has a cost of ¥ 3.8-4.0 trillion per year (USD 40 billion). National trade deficit was
¥ 6.9 trillion (USD 70 billion) in 2012 and ¥ 11.5 trillion (USD 112 billion) in 2013,
comparing to a smaller surplus before 2011.
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16 June, 2014

Mr KS Wong, JP, Secretary for Environment
Environment Bureau, Electricity Reviews Division
15/F, East Wing, Central Government Offices

2 Tim Mei Avenue, Tamar, Hong Kong

Dear Mr Wong

Response to Public Consultation on Future Fuel Mix for Electricity Generation

The Australian Chamber of Commerce Sustainable Development Committee
welcomes the opportunity to respond to the Government's Fuel Mix consultation
paper.

For the purposes of this consultation we assume that issues such as:
e Green Buildings and Demand Management
o Options for future regulatory regime for the Hong Kong electricity market
e Climate Change (Including Carbon Pricing)
will in due course be integrated with the Fuel Mix consultation to form an overall
long-term and sustainable Energy Strategy for Hong Kong.

Since it is difficult to respond to the Fuel Mix debate in isolation, the members of the
Australian Chamber of Commerce would like to respond by outlining its suggestions
for Hong Kong's future electricity supply.

Any future arrangement should consider:

1. Climate Change. The latest IPPC report has reconfirmed the importance to
address climate change as a priority issue. We have to be certain that
whatever fuel mix is adopted, CO, emissions will drop significantly as time
goes on. As we all share one planet, it doesn't matter which side of the
border the emissions are discharged.

2. Along term "Sustainable Energy Strategy" for Hong Kong should be the first
priority. Fuel Mix is only one component that needs to be integrated with
many others.

3. In addition to Reliability, Affordability, Safety and Environment, we need:

e "Flexibility" to modify the fuel mix for continuous reduction of CO,
emissions through the adoption of new technologies and End-of-Line
generation.

e The community must be continued to be encouraged to play a key role in
reducing the pollution and improving energy conservation in Hong Kong.

18 JUN 2004
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In summary we support the concept of the longer term interconnection of the Hong
Kong and Southern China power grids, and the future opportunities that this could
bring for Hong Kong to tap into genuine low carbon energy, whilst not undermining
the reliability of supply essential for our city. As the Mainland’s fuel mix becomes less
dependent on fossil fuels, this interconnectivity could serve as an important factor for
reducing emissions, given the relatively limited potential for the local production of
renewable energy.

At the same time, however, we consider that an appropriate volume of local
generation capacity should be retained, both to support reliability and to ensure that
Hong Kong is not in a weak negotiating position with respect to the price to be paid
for imported power.

We understand Government’s view of the potential it could create for a greater
diversification in generation sources and the flexibility to scale up renewable energy
use — for Hong Kong'’s future energy profile. However, we feel that the consultation
document has not yet provided the necessary information to demonstrate that it will
indeed achieve energy security, affordability and sound environmental performance
for Hong Kong. To give confidence to the wider community, we suggest the
government publish a more detailed feasibility study and provide further
opportunities for the business community to review and comment before committing
to the interconnector.

Yours faithfully

Chris Knop
Chair, Sustainable Development Committee
Australian Chamber of Commerce in Hong Kong and Macau

CC:. Ms Christine Loh Kung Wai, JP
Under Secretary for the Environment

Ms Anissa Wong Sean Yee, JP
Permanent Secretary for the Environment

Mr Donald Ng Man Kit
Principal Assistant Secretary for the Environment (Electricity Reviews)

Mr Philip Har Mung Fei
Assistant Secretary for the Environment (Electricity Reviews)
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Richard R. Vuylsteke (Ph.D.)
President

BEE
-
AmCham

June 18,2014 The American Chamber
of Commerce in Hong Kong
1904 Bank of America Tower
Wong Kam Sing, JP 12 Harcourt Road, Hong Kong
Secretary for the Environment
Environment Bureau
15/F & 16/F, East Wing, Central Government Offices
2 Tim Mei Avenue, Tamar, Hong Kong

Dear Secretary Wong,
Future Fuel Mix for Electricity Generation

The American Chamber of Commerce in Hong Konghas been closely following the extensive
discussions on the future fuel mix for electricity generation after the release of the Public Consultation
document by the Environment Bureau on March 19, 2014. We would like to take this opportunity to
make a detailed submission on this issue, given the importance of a safe, reliable, affordable and
environmentally responsible supply of electricity to Hong Kong's economy. Our views have been
considered carefully, following a program of three events in which our Chamber has been able to
listen to the views of the Under Secretary for the Environment, Academics, Industry Experts and Hong
Kong's two Power Companies.

In determining our response, we have adhered to three key principles:

e The world-class reliability of Hong Kong’s electricity supply is critical for both the wellbeing
and safety of our community as well as to business success. It should under no circumstances
be compromised and, at this stage, we do not believe that the ‘untested’ Option 1 proposed by
Government can give this certainty;

® The Chamber does not believe that simply transferring responsibility for our emissions to the
Mainland, envisaged by Government under Option 1 where imported grid power is said to
have zero-carbon/zero emissions so as to claim improved environmental performance for
Hong Kong, is acceptable to business;

e The consultation document provides insufficient details on which to enable the Hong Kong
community to make an informed decision besides the general pros and cons of each option, on
an issue which will set the direction for electricity generation & supply for the next 20-30
years.

On this basis, we are unable to give our support to immediate and full implementation to either of the
two, somewhat limited, choices which Government has set out in the consultation document.
Specifically, we are unclear about more precise implications on the two options in respect of cost,
reliability and environmental performance. Further information on our rationale is set out in the annex
to this letter. However, the Chamber supports the Government’s endorsement of a 2020 target to
reduce the carbon intensity of Hong Kong’s economy and to improve air quality, jointly with
Guangdong. For this reason, the Chamber is supportive of making an early start on practical steps for
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progress in Hong Kong with the addition of a /imited quantity of local gas generation, so that this is
available before 2020, well ahead of the commissioning of any new interconnector with the Mainland.

In closing, the Chamber welcomes the opportunity to continue further dialogue on these issues with
Government in order to help with the formulation of sustainable and practical policies that will be
mutually beneficial for both business and the wider community. We believe that the business
community can offer useful assistance, insight, and expertise on the fuel mix issue and we look
forward to the opportunity of working with the Government in the years ahead.

Yours sincerely,

For and on behalf of
The American Chamber of Commerce in Hong Kong

Enclosure: Submission on Future Fuel Mix for Electricity Generation - Annex



AmCham
THE AMERICAN CHAMBER OF COMMERCE IN HONG KONG

Submission on Future Fuel Mix for Electricity Generation — Annex

June 18, 2014

The American Chamber of Commerce in Hong Kong has been closely following the extensive
discussions on the future fuel mix for electricity generation after the release of the Public
Consultation document by the Environment Bureau on March 19, 2014.

The consultation presents a simple choice from two options for the community to consider on a
planning horizon up to 2023:

e Option 1 - to rely on the Mainland for meeting around 30% of Hong Kong's electricity
needs, through the purchase of Grid Power from China Southern Grid. Local
generation would account for around 50% of demand, (40% gas and 10% for coal and
Renewable Energy (RE), with the remaining 20% being met from the existing nuclear
power contract with Daya Bay;

e Option 2 - to maintain the current level of local generation in Hong Kong, but to move
towards a fuel mix of 60% gas and 20% for coal and RE, with the remaining 20%
being met from the existing nuclear power contract with Daya Bay.

The Chamber strongly supports the determination of the Hong Kong Government to tackle
climate change with the renewal of the commitment originally made in 2010 to reduce the
carbon intensity by 50-60% per unit of GDP by 2020, compared to 2005, together with a drive
to reduce the emission of air pollutants in the Pearl River Delta by working with the Guangdong
authorities, with targets to cover both 2015 and 2020.

Climate change is a global issue and we must continue to examine alternatives to reduce carbon
emissions, both locally and in support of the national commitment to a reduction in carbon
intensity made in November 2009. Although electricity generation in Hong Kong now only
accounts for around 20% of the six key air pollutants monitored locally by the Environment
Protection Department (Navigation and Road Transport each emitting more), the Chamber
believes more can and should be done to lower these over time through the gradual replacement
of coal by cleaner gas in local generation. This will also help reduce carbon emissions, as gas
emits around half the carbon content of coal when used in generating electricity.

The Chamber notes that this public consultation primarily looks at options to change the fuel
mix for electricity generation (so-called supply-side measures) and that policy initiatives for
energy efficiency and conservation (demand-side measures), which are equally important, are to
be discussed in a separate public policy discussion exercise, expected later this year.
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When looking at the choice between the two options offered, the Chamber would like to make
the following observations:

Reliability of Supply

e Hong Kong is a densely populated urban environment, and the security and
reliability of supply is paramount to both the wellbeing and safety of our
community as well as to business success. Supply reliability should not be
compromised. As the consultation document acknowledges, Option 1 is ‘untested’
in this respect, whereas Option 2 has delivered world-class electricity supply
reliability for many years. The Chamber does not accept that reliability in Macau is
a reasonable comparison for Hong Kong as the consequences of failure would be
much more severe for public safety and business in Hong Kong. We therefore have
reservations on the reliability of supplies if Option 1 were to be adopted within the
planning horizon advocated.

e  However, in the longer-term, as the reliability of the Mainland’s grid further
improves and infrastructure integration with the Pearl River Delta increases, the
future construction of a new interconnector, say, near the end of the next decade at
a reasonable cost and with appropriate back up from modern gas units located in
Hong Kong could provide additional low-carbon options for Hong Kong. More
information is urgently required by the community to allow closer evaluation of
this potential approach.

Environmental Performance

° For Option 1, although we understand Government intends to count all grid
imports as carrying zero emissions to help Hong Kong achieve the local climate
change target, we all share the same planet and the Chamber does not accept
that we should simply transfer our air and CO2 emissions to China, which has
pressing environmental challenges of its own to meet. We therefore believe that
proper consideration should be given to the actual generation sources used in
the production of any electricity that would be purchased for use in Hong Kong.

o The Chamber understands that the electrical connection would likely be made
in Guangdong, where around three-quarters of local generation is from fossil
fuels (mostly coal). Even if the whole of China Southern Grid is considered,
where around 60% of electricity is from fossil fuels, the marginal fuel for the
extra power to be produced for Hong Kong will be coal. This is because most
RE will be sent to the grid as soon as it is available, since it cannot easily be
stored and may be seasonal in nature, and nuclear operates continuously as
base-load power generation.

o For this reason, the Chamber would strongly suggest that any significant new
interconnection should be used to bring in designated sources of low-carbon
energy from the Mainland, from projects which would meet the concept of
‘additionality.’ In other words, they would be developed especially for Hong
Kong, creating opportunities for local businesses to help in creating new low
carbon energy sources on the Mainland for export to Hong Kong.

o It is noted that Government did not include the option to increase the import of

additional nuclear power to Hong Kong, although the Daya Bay supply
arrangement has worked well for Hong Kong over many years.
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Costs

In Summary

For Option 2, the Chamber welcomes the move from coal to more gas
generation, since this will both reduce air and CO2 emissions. To reach the 60%
level expected under this option, additional combined cycle gas turbine units are
likely to be needed in Hong Kong. Such new units can give good fuel and
emission reductions as they are more efficient than the existing gas units
currently in service, thus resulting in lower gas costs.

In the consultation document, the Government highlights that a new
interconnector may not be in service until at least 2023. As the local air
emissions caps already stipulate the maximum use of local gas capacity from
2015 onwards, to continue improving Hong Kong’s environment significantly
between now and the completion of the interconnector, the first few gas units
would need to be commissioned well before 2023.

The Chamber notes that Government does not believe that there are significant
local opportunities for the economic development of significant volumes of RE
in Hong Kong, given existing available technologies. However, the Chamber
suggests that the Government should continue to examine closely all practicable
and cost-effective options, including the development of waste to energy
projects designed to reduce landfill waste, which this Chamber supports.

There are some difficult choices to be made. Transparent and clear information
is essential to secure the acceptance of increased fuel and infrastructure costs by
both the public and business communities. The consultation document has
limited information on the costs of the two options, other than to say that they
are broadly the same. Cleaner fuels are generally more expensive and if the
community’s demand for cleaner, more climate friendly electricity generation is
to be met, these costs must be understood and accepted.

For Option 1, it seems that Hong Kong is expected to buy from a single seller
and that the costs of imported grid power are likely to be beyond the control of
Hong Kong customers as most of the relevant inputs such as fuel costs, on-grid
prices, transmission charges, and other imposts such as VAT are set by
Mainland authorities. This may not be in Hong Kong’s longer-term interest as it
affects the city’s international competitiveness. For Option 2, we need to ensure
that Hong Kong has free access to supplies of natural gas from world markets to
avoid over-dependence on a limited number of pipeline suppliers from the
Mainland. For that reason, Hong Kong should reconsider an LNG terminal,
perhaps using the new FSRG (Floating Storage and Regasification Unit)
technology already in use by many leading energy companies.

In considering the two options put forward by Government, the Chamber does not find it easy to
support immediate and full implementation for either option proposed by Government. Our own
preference is not to rule out either at this stage, instead seeking to preserve optionality and
flexibility for Hong Kong in the choice of fuels and how these are purchased over the longer
term, potentially by ensuring that infrastructure elements of both options can be delivered at the
right time. Such flexibility and optionality in fuel or power purchase arrangements will provide
the people of Hong Kong with long term value, as these costs represent a significant proportion
of electricity tariffs and offer some protection against future market volatility.
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For the short term, there is a need to continue to replace coal in local generation with new gas
units before 2020, since this will help to further reduce local air pollution and make progress in
the carbon reductions targeted by Government for that date.

For the longer term, we should closely examine the possibilities for stronger interconnection,
perhaps by the end of the next decade, if there are additional supplies of genuinely low-carbon
electricity which could be imported into Hong Kong. This would need to take place as the
Mainland’s own generation fuel mix moves away substantially from today’s dependence on
coal and, in this way, we will not only support lowering our own carbon footprint with
genuinely low carbon energy but do so in a way which helps our own neighbour to also lower
their own footprint.

As ever, the Chamber welcomes the opportunity to continue further dialogue on these issues
with Government in order to help with the formulation of sustainable and practical policies that
will be mutually beneficial for both business and the wider community. We believe that the
business community can offer useful assistance, insight and expertise on the fuel mix issue and
we look forward to the opportunity of working with the Government in the years ahead.
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Annex

Response Form
Public Consultation on Future Fuel Mix for Electricity Generation for Hong Kong

Pleasa send this response form to us on or before 18 June 2014 by one of these means:
mail: Environment Bureau, Electricity Reviews Divislon, 15/F, East Wing,
Central Government Offices. 2 Tim Ma! Avenue, Tamar, Hong Kong
e-mall: fuel_mix@enb.gov.hk
fax: 2147 5834

Part 1 (See Notes)

This s a corporate response (rapresenting the views of a group or an organisation) or
D individual response (representing the views of an individual)

by Voith Turbo Limited

(name of person or organisation)
at — e
(telephone) (e-mail)
Part 2
Fuel Mix Options
|
[ IMPORT |
. NATURAL CcoOAL
S NUCLEAR GRID GAS (& RE)
(DBNPS) PURCHASE
I Existing (2012) 23% . 22% 55%"
Importing more electricity 20% 30%
SLLE LR through purchase from : —  40% 10%
the Mainland power grid | Total - 50%
|
S Using more naturaj gas
OPTION 2 for local generation 20% - 60% 20%

L

* The above fuel mix ratios aim at providing a basis for planning the Necessary Infrastructurs for electricity

supply. Flexisility should apply 1o actuar deployment of each fuel type. having regard o ihe circumstances
happening on the ground.

** Inclusive af a gmall percentages of ol
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Part 3

Specific Questions for Consuitation
Q1 How do you view each of the two fuel mix options with regarc to safety, mliuhmw,mst.anﬂmmwnm
WWnﬂm{mﬂvmmM? (Pleasa nﬁﬁmﬂyourﬁawnnmmmam

options.)
Reason for NOT supporting
Option | ‘Suppot |  Not Suppor (You can tick more than one box)
7] Safety
Reliability
O Affordability
1 O @ Environmental performance
[[] Others (please specify):
[l Retiability l
[] Affordability
2 i [ [] environmental performance
[] Others (piease specify): —
I | L |
Q2: Which of the two fuel mix options do you preter? Why? {Please tick ONLY ONE box)
Option 1 [l
Option 2
Reasons: (You-can tick more than one box below)
Safety
Refiability ¥
Atfordabllity ]
Environmental Performance [/]
Others [] Please specify:
Part 4

Other Comments and Suggestions

Additional Cost for the infrastructure for the wiring from China to Hong Kong.

Maintenance the local engineering job market for the future university graduate.

A unstable electricity supply can cause heavy damage to the financial market trading system
and affect Hong Kong's position as Asia financial center.

e R
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