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Part 3

Specific Questions for Consultation

Q1. How do you view each of the two fuel mix options with regard to safety, reliability, cost, environmental
performance and other relevant considerations? (Please indicate your view on EACH of the two
options.)

. for i
Option | Support | Not Support (Yo!:ec;anm tick n':;?g t:uaip:nn;ngox)

[[] Safety
Reliability
Affordability

1 L] K] Environmental performance
[[] Others (please specify):
[[] safety
[] Reliability

2 0 K] Affordability
Environmental performance
[[] Others (please specify):

Q2: Which of the two fuel mix options do you prefer? Why? (Please tick ONLY ONE box)

Option 1 ]
Option 2 ]

Reasons: (You can tick more than one box below)

Safety ]

Reliability [

Affordability ]

Environmental Performance [_] Not able to support any option. It is

Others ] Please specify: because not enough information to draw conclusion.
Part 4

Other Comments and Suggestions

No sufficient data or arguments is able to support conclusion of atfordibility for both options. Pricing
mechanism of tarift for grid purchasing is complicate and negotiation of Hong Kong users in this regard
1s weak. For option 2, gas price is very sensitive to global demand and political influence, and the

ultimate consume price heavily depends on the location of gas resource, transportation, infrastructure

and storage costs in delivery. Please see more comments on attachment and have a pleasant reading.
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Fuel mix options proposed in March 2014

Option 1: Grid Purchase Option 2: Local Generation
10% 20% B Nuclear 20% 20%
M Grid Purchase
40% 30% = Natural Gas 60%
m Coal & RE

Matural
hlu-:lear Grid
(Da‘ya Bay) | Purchase
Existing (2012) 55%
Importing more ElECtrI.CIt}' through 20% 30%
purchase from the Mainland 40% 10%
power grid Total: 50%

Using more natural gas for local 20% B 60% 20%
generation

The 30% gird purchase portion of option 1 is supplied by China Southern Grid




Features of China Southern Grid*

Yunnan

*Reference: Appendix 2

Guizhou

Guangxi

Hainan

Guangdong

13 lines (8AC & 5DC) of 500kV
transmission

Grid span 2000 km east to west
Each around 1000km in length
In 2010 max transmission rate at
23GW



Geographical connection between
Hong Kong Grid and CSG*

Guangdong

Connected to Macau
with 4 x 220 kV lines

Connected to Hong
Kong with 4 x 400kV
lines

*Reference: Appendix 2

Hong Kong is adjacent to
Guangdong Power Grid
Company (a subsidiary of
CSG)

Therefore the 30% grid
purchase electricity of
option 1 is expected to have
the same fuel mix content
as Guangdong.



Guangdong Electricity Fuel Sources of 2010

Wind

Source: FFHUL-, 177, EIRAFHEE R [ HIE R EREFIE S, BIEE R IIFLAT, 201346 /1



Fuel mix break down of Guangdong Electricity

Guangdong electricity fuel resource

Local resource (%) Import from west (%) Overall (%)
Fossil ** 63 11.7 74.7
Nuclear 9 - 9
Hydro 7 9.24 16.2

**  Fossil portion consist of coal and natural gas power generation



Fuel mix constituent of 30% grid purchase electricity

Breakdown of Guangdong fuel mix

**Fossil Nuclear Hydro
74.76% 9% 16.24%

[ ** Assuming fossil portion consist of 90% of coal contribution and 10% by gas ]

Fuel mix constituent from 30% grid purchase electricity

Fossil

Nuclear Hydro
Coal Gas

67.28% 7.47% 9% 16.24%

Breakdown of 30% imported electricity corresponding to overall generation

percentage of option 1

Coal Gas Nuclear Hydro
20.18 2.24 2.7 4.87

** The gas content is crucial to the conclusion. See appendix 1 for assumption considerations



Electricity generated by fossil fuel source of
options 1 and 2

Electricity demand at 2020 is 48billion kWh

Option 1 Option 2

% kWh x1000 % kWh x 1000
Gas generation in China 2.24 1,075,200 - =
Coal generation in China 20.18 9,686,400 - -
Gas generation in Hong Kong 40 19,200,000 60 28,800,000
Coal generation in Hong Kong 10 4,800,000 20 9,600,000
Nuclear 22.7 10,896,000 20 9,600,000
Hydro 4.87 2,337,600 - =

Total 99.99 47,995,200 100 48,000,000



Combating Climate Change

Targeted total CO, emission in 2020:

28 to 34 million tons of CO,

(Contributed by electricity with revamped fuel mix, transportation, waste and others)

Key concerns is whether the 2 fuel mix options
can cope with this target???




CO, emissions from electricity generation in 2020

Coal Fired* 0.967kg/kWh 0.885kg/kWh
Natural Gas Fired** 0.518kg/kWh 0.454kg/kWh

Consider 48 billion kWh of electricity is generated in 2020. The corresponding CO,
emission by the fossil portion is as the following table:

kWh x1000 CO, emission (tons)  kWhx1000  CO, emission (tons)

Gas generation in China 1,075,200 556,953.6 -- --
Coal generation in China 9,686,400 9,366,748.8 -- -
Gas generation in HK 19,200,000 8,716,800 28,800,000 13,075,200
Coal generation in HK 4,800,000 4,248,000 9,600,000 8,496,000

*CO2 EMISSIONS FROM FUEL COMBUSTION Highlights (2012 Edition), IEA, P.116
**C0O2 EMISSIONS FROM FUEL COMBUSTION Highlights (2012 Edition), IEA, P.122



Total CO, emissions in 2020

_ Option 1 (Million tons) | Options 2 (Million tons)

Electricity 22.89 21.57
Others sources® 15 15
Total 37.89 36.57

Emission target of 2020 28 - 34 million tons

* Emission reduction by option 2, local generation, is higher than that of
option 1, grid purchasing.

* Total emission of 2020, resulted from either options of fuel mix
revamping, are higher than the targeted ranges of 28-34 millions tons

*Quantity of other sources (transport, waste &others) of CO, emission remains the same level of 2005, as the
consultation paper doesn’t refers to any reduction contribution from them.



Comparison between total emission of two options
with expected targets in 2020

Million tons CO,

34— -------------------------------------- —

28— —————————————————————————————————



Transmission losses of Option 1
(grid purchase) results in higher emission

Higher amount of CO,, than that of calculated, will be emitted through option 1 (grid

purchase) which is equivalent to the kWh losses (766 g/kWh*) due to long distance
transmission from China to Hong Kong.

*CO2 EMISSIONS FROM FUEL COMBUSTION Highlights (2012 Edition), IEA, P.113



Challenges of China Southern Grid
Summary

-8 Structural flaw weaken reliability and safety

@ Large difficulties in power dispatch control

Natural disaster threaten grid safety

No definite solution for risks mitigate from CSG to overcome challenges. Therefore,
meeting current availability and reliability to that of Hong remains uncertain




Both fuel mix options cannot cope with the carbon emission target set for
2020.

Option2, local generation, shows less carbon emission than option 1, grid
purchasing.

Option 1, grid purchasing, will lead to a higher carbon emission than
calculated, which equivalent to the transmission losses (kWh to CO, worth)
all the way from China to Hong Kong.

No definite solution for risks mitigate on the operation challenges of CSG.
Therefore, meeting current availability and reliability, by grid purchase
option, to current levels of Hong Kong remains uncertain.

Emission target for 2020 will not be able to meet unless additional amount
of low carbon or nuclear fuel is introduced.



In the economic development process of China, our

leaders debated on the argument of "i& M AW E G, EAFA WM
5", Being Chinese and a citizen of Hong Kong, | think we

shouldn't focus on short term economic results which ultimately
lead to a completely surrender of our industry to others.

Our power generation industry should be value added to
China instead of being a burden in consumption and emission
reduction.



Assumption proof of the fossil powered
electricity for the 30% imported electricity, in
option 1, consists of 10% contribution from
natural gas.



Appendix 1/1

China: Electricity generation by fuel

Source: EMISSIONS FROM FUEL COMBUSTION Highlights (2012 Edition), IEA,

Gas contribution showed approximately less than

5% of overall fuel mix




Appendix 1/2

Installed generation capacities for Guangdong electricity

_ MW x 1000 Overall percentage

Coal fired 48.3 51
Gas fired 4.7 5
Nuclear 5 5.3
Hydro 12.2 12.9
Imported from west 23 24.4
Wind 0.8 0.85
Solar 0 0
Overall 94 ~100
Overall gas installation portion : Approx. 5% of overall capacity.

Coal to gas installation capacity ratio : 10.3to 1

Source: I 1, 1h %, B E = [ HYBE R EIIE 2, B PEECR 7517, 2013476 /1



Appendix 1/3

*  Electricity consumption for 2020 is projected to be 48 billion kWh
*  30% of grid purchase in option 1 represents 14.4 billion kWh

Gas fired electricity in kWh from 30% of grid purchase for four scenario

Details kWh x10°
1 Use overall gas installed proportion (5%) at appendix 1/2 as percentage of grid purchase 0.72
2% Estimate overall gas installation percentage which include the possible amount contributed by the 0.89

“import from West” portion. Use this percentage as gas percentage of grid purchase

*  Follow the fuel mix of 56 to 44 percentage between fossil and hydro as shown in the earlier
slide, Guangdong Electricity Fuel Sources of 2010. Corresponding generation capacity of
“Import from West” at appendix 1/2 is broken down to be 12.88GW for fossil and 10.12GW
for hydro.

* 12.88GW of fossil installation, from West, is split into coal and gas portions by “coal to gas
installation capacity ratio” of 10.3 to 1. The equivalent amounts is 11.74GW to coal and
1.14W to gas. Overall gas contribution is (1.14+ 4.7)/94 = 6.2% of grid purchase electricity.

3 Percentage as that of national gas plant installation (Appendix 1/1) <0.72

4 Assume 10% out of the 74.76% out of fossil from slide “Fuel mix constituent of 30% grid 10.7
purchase electricity

Scenario 4 is chosen to be use in the calculation as it has 10% margin higher than that of, the 2" higher,

scenario 2. This scenario also gives the most optimistic consideration of gas fired content from the
“grid purchase” that gives the least carbon emission among the others.

*Marginal fuel from the West should mainly consist s of hydro and coal. Dispatch of gas fired electricity from West to Guangdong will
lose its price competitiveness compare to those electricity locally generated.

*Unlikely that of coal fired units for base load, utilization hours for gas fired units are usually less due to is peak load generation.
Therefore, proportion of gas fired electricity suppose to be less than its proportion to total installation .

*Amount of gas fired electricity estimated by scenario 2 is optimistic.
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Internal Information of China
Southern Power Grid Company

Downloaded from:

http://wenku.baidu.com/view/9e19d03a5acfalc7aa00cc98.html
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Response Form

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

Please send this response form to us on or bafore 18 June 2014 by one of these means:
mail: Environment Bureau, Electriciiy Reviaws Division, 15/F, East Wing,
Central Government CHlses, 2 Tim Mal Avanue, Tamar, Hong Kong
e-mail:  fuel_mix&@enb.gov.hk

fax: 2147 5834

Part 1 {See Notes)

This is a |:| corporate response (representing 1he views of a group or an arganisalion) ar
individual response {representing the views of an individual}
by AU-YEUNG Wing Kuen
{name of person or ocraanlsatlon
a‘ Ll ld -
{lelephone) fe-mail)
Part 2

Fuel Mix Options

IMPOQRT .
MATURAL COAL
FUEL MIX ) .

NUCLEAR GRID GAS {& RE)

{DBNPSB) PURCHASE
Existing {2012) 23% 229, 55
Importing more electricity 20%, 30%,
through purchase from : 40% 10%
the Mainland power grid - Total: 50%
Using more ﬂat_urm gas 20% _ 60% 20%
for local generation

The above fug! mix ratios aim al providing a basis for planning lhe necessary inlrasiruclure for elactricaly

supply. Flexibilily shendd apply to acteal deployment of each fuel type, having regard to the circumslances
happening an the ground.

™ Inclugive ol a small percentage of oil




Par 3

. Specific Questions for Consultation

QT How do you view each of the two fuel mix oplions with regard to safety, reliabliity, cost, environmental
pedormancs -and other relevant congideralions? (Please indicate your view on EACH ol the wa
tiptions. )

Reaason for NOT supporting

Option Support Nol SUPFM {¥ou can tick more than one box}

Safety

Reliahillty

Affordability

Environmental performance

« Porw i
Others {please specify) /N
cannol rety oioalhar couniry, il has o be el coilaned, plan almple.

1 L] ]

RIORIERE

Safety

Relkahility

Affordability

Environmental performance

1]

=

[
[

Others (pleaze speclfy):

| Q2. wWhich of the wo fuel mix opions do you prafer? Why? (Please tick ONLY ONE box)

Option 1 |:|

COptlon 2

Raasons: (You can tick more than one box balow)
Safety []

Rellablllty

Affordabllity []

Environmental Performance ||

Others [[] Please specify:

Par 4

Other Comments and Suggestions

Should deregulate the BK Grid and allow individual HK companias set up green energy
gengeration. :
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Response Form
Fublic Consultation on Future Fuet Mix for Electricity Generation for Hong Kong

Please send his rasponse form 1o us on or before 18 June 2014 by one of these means; |
mail: Enviranment Bureau, Electricily Reviews Division, 15/F, East Wing,
Cantral Government Cflcas, 2 Tin Mai Avenue, Tamar, Hong Kong
e-mail:  fuel_mix@enb.govhk
fax;: 2147 58234

Part 1 (see Moies)

This is & |:| corporate response {representing Lhe views ol a group or an organisation) or
individual response {reprasenting the views of an individual)

by Yau, Ka Man N

{name of person or oroanizationi

at : and
(lelaphone) {z-mail)

Par 2

Fuel Mix Options

IMPORT
HATURAL GOAL
FUEL MIX NUCLEAR GRID GAS (& RE)
{DBNPS) PURCHASE
Existing {2012) 23%, - 22% 55%
Impafing more electricity 2419, e
through purchase from 40% 10%
the Mainland power grid Total : 50%

Using more natural gas

. 20% - 60°% 20%
for local generation

The above fusl mix ralios aim at praviding 4 basis for planning the necessary inlrastruclure lor eleclricily
supply. Flexibilily should apply Lo acluad deployment of each fuel type, having regaird 1o the circumstances
nappening an he ground.

" Inclusive of a amall percentage of ail




Pait 3

- Specific Queastions for Consultation
SR How do you view each of the two fuel mix oplions with regard to safely, rellability, cost, environmenial
performance and olher relavant consideraiions? (Please indicate your view on EACH al lhe byvo

aptions.)

Reason for NOT supporting

Option Support Not Support {¥ou can lick more than one box)

Safety

Reliabillty

Affordabllity

Environmental performance

R NN

Others (please specify):

Safety

Relinbility

Altordability

Environmental perfformance

K]
[
[

Others [please specify):

Q2: Which of the two fuel mix options do you prafar? Why? {Please tick ONLY ONE box)

Optten 1 |:|

Opticn 2

Aseagonz: (You can tick more than one box below)

Safety ]

Rellabllity

AHordabllity

Environmental Performancs

Others [¥] Pleage speclfy: scoPandbeiow

Fart 4

Other Comments and Suggestions

Under current agreement with CLP and HEC, their tariff adjustmeni is controlled. Government
and the Public can also put pressurs on the two companies if the tariff increase is legal but not
reasonable (like 2011 Dec, CLP was forced to reduce increase from 10% to 5%, though 10%
was legal). How could we do that io Mainland Power Grid? No way. Together with the factors
of Reliability, Affordability and Environmental Performance, | strongly oppose Option 1.
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