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Annex |
RAespohse Form
Fublic Consultation on Future Fuel Mix for Electricity Generation for Hong Kong

Please send thls response form to us on ar belore 18 June 2014 by one of these means:
mali: Environment Bureau, Electricity Reviews Division, 15/F, East Wing,
Central Govarnment Olflcas, 2 Tim Mei Avanue, Tamar, Hong Kang
e-mall:  fual_mix@enb.gov.hk
fane: 2147 5834

Part 1 (see Notes)

This is a [1 corporale response (ropresenting the views of a group or an organisation) or
[¥] indlvidual response (representing the views of an individual)

{Pleass named as nonymous in the public document)

by .. -
fname ~f ~ormom me avsaalesdiond
at and
(talephone) fe-mail)
. Parl 2
" Fuel Mix Options
IMPORT
- ' : NATURAL COAL
FUEL mIX NUCLEAR GRID GAS {& RE)}
{(DBNPS) PURCHASE :
Existing (2012) 23, L o0, a5
Impaoarting nvove electricity 0%, 309,
¥ through purchase Fom. A0% 10%
8@ the Mainland power grid Total : 50%
Using mare hat.ural gas 20% ) 0% 0%
fer 1ocal neneration

‘' The abave tuel mix ralios aim af providing a basis lor planning the necessary Infrasiruclore far slectriciy
supply. Flexibility should apply o aclual deploymeni of each fuel type, having reaard to the civcumslances

CONFIDENTIL

* Inclusive of 8 small percentage of




‘Part 3
: Specific Questions for Consultation
: o How do you view each of the wo fuel mix options with ragard to safaty, relfability, cost, environmental

perlarmance and other relevant consideralions? {Please indicate your view on EACH of the hwo
oplions.}

Feason far NOT suppariing

Option Support Mot Support
PP (You can lick more than one box)

Safety

Rallability

Affordahility

Environmental perfurmanc.e
Others (please specify):

Safety

Relfabllity

Affardability

Environmental performance
Others (please specify):

o000 OsoR=a

42 Yhich of the two fuel mix oplions do you prefsr? Why? (Please tick ONLY ONE box)
' Opfion 1 ]
Option 2 []

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

Safely [4]

Rellability ]

Affordability [

Envirenmental Performance [ |

Others 7] Please specify:
Part 4

Other Comments and Suggestions

Electricity import from China CSG is such an option that have a relatively low reliability and high safety
risk, By looking at the case of Russfa and Ukraine, electricity Import may eventually reduce the flexibility

of latitude in affordability and polity. .
The emission from China will eventually spread to Hong Kong, so electrichty import do not have a better

environmental performance.










[o] & % 44

(100% 9o

mA2014F6 A 18 B i Z iE R T AR BEXIFHER -

BEhY: EBFEREE_REFLHRETREREREHniH
FFES:  fuel_mix@enb.gov.hk

5. 2147 5834

E-EH(RE)

CER [] BEEE (&P EEEERER) =&
[/ BAERE ((REBAZR)

A

o

:_?—.—

2L |
({5 A SR A 5 )
B
(B]E) (EEB)
A
AR S
| WA &
e E sk - i (BT 6EE)
| (RIS )
REF (2012) 23%, - 22%, 55%"
o iﬁi_ﬂﬁﬁﬂﬁ 20% 30% .
O EEREEEN : 40% 10%
R me®h @ 50%
PPN %) B % b . _ . .
20 LN 20% 60% 20%

THENSHEARLRA—EENESEN A RAERERER - TREAHSRE S EERENNREE -
e R -




H=%5

- BiSsE AR RE N
R RER AN ARER  REARERUEBNZETS - SUNERNEASE
. BAER ARSESENBHGEL ;

TEHFLERHRE

rx | = 3
s (TS E— 1)

=g

L §:
SEAR
BrEN

Mt (MYEERR): Ea—rEmmsmasanede
FREREIMOSS, FHE TR E A BT

NERNN

E 3

I 33
SEEH
AR

A (HMEHD): o E e m B R iR
T AT

®

&

]
NENEEN

P2 RRRETERRE AT RS U IEEA 7 A 7 (8 SURE—E)

HE1 ]

HE2 [¥]

B (]iRELiE 1)

e [T

o fite [¥]

eERE [/

MEER [

Mt [ s
EIER S
Hin=Z Bk 23

e LR AT TR 2 0 R A — 4 T EIRBMIEEE, T EL7ES | RBPT&E B2 e, e sk )
FE[T00.9900% 2 Hat BiF TE 0 B TH BRI A it hiE Ay B,




618A04491


helpdesk
Typewritten Text
618A04491

helpdesk
Typewritten Text























ONewy

W
o o IEERE |
EANRRBEEHEDNAS AR EH
HRHZ2019Fc B 18BRZANRIBU T HARIESRNEAR «
HEFI:: FBRPEFERE_BHFLATRETnRERBEDIRTE
BFHM:  fuel_mix@enb.gov.hk .
BE: 2147 5834
 B-HS(RE)
BE (] EREE REEEEESERES)
: Y1 BARE ((LEBAZER)
(BASREE S
/ /
E
(B | (BH)
CECES
WA m
. . (R AT 4 )
(AR HeERWe :
HB (2012) 23% - 22% B5%"
U 5 6 it it B 20% 0%
F REELBA 40% 10%
- EA ) i - 50
§ nAEexn ) . .
m{-‘k$mﬁﬁ Eﬂf& - ﬁﬂ;‘a’:. 2ﬂ J"rn

‘HEMENEARLRE - BRAEAER D AENRENER - TRAANREIRMETERREE -

R ER LD N mei‘



B

=E
- BAgpeE

ML RRR AR SREH  BRFRRRCEBMNERDY - MY HERNES S
: BARR? (FRRES RHBHFENEL) 5

T RYIRE

) 3
8 * TR (EEZB )

ne

LIF 3

A

HExH

Rt (HMLERY): BEERATHE

NENAE

]

CIE 4.

SR

aFEMn _
Rt (MEEER): SoorareE

NENEE

M2 RBEREREAS R B A8 7 B 7 (ERRE~E)

g1 ]

AEz: [

FA: (TRESB—H)

g B

g 3;3 ]

2HRE [

WigEE [

Rt Yl FEEAR: CESTREEEE
FEINER 5
Hih s RelEE

HEBABTEE, FENEES.

(5 51 {%8)




LisnoH %3

B 55 45 .
BB S BRI S DR

BR20MAF6 BB AR ZAEBALM T AR ESHRRER -

HEk EBHFEFRE-EHNEIRETIRRERE RN
B E%  fuel_mix@enb.gov.hk

#ER: 2147 5834

E (R

. ER2 [ EEEm MR (LR B EREEEER) &
: 7] {EA G (L EBAER)

Wong Puk Yee |
(R A = B2 18
(B ® o (=)
 EIES
BRI E
BA &
F.. - i
mRas : L ﬁ!ﬂ“!. xR (B ] B L REIF)
- cemmsRn) |
IREE (2012) 23% - 22% | - 65%
B EnitaE 20% 20%
L AAELEA 40% | 10%,
| BE®R R 1 50%
ELErZSE \ ) )
S MRE 20% - 60% 20%

RERAE L SRUER - EREfFRRANS RERBASE - TESMENEND KRR REE -
EEPREE



E=ue

- B E :
M RER  AEE SREN - BRERREMEBNEET S IRETHIANRE R
. HAER? (FREESRIBHNER)

HE M S i TEBAFENRA
B (R LB —E)

wE
OF .
g 3L

MizER
B (PS8R ) sAnEeEEs WETER

£

CF 1.

CE:RL i

HiR¥ER

Hal (MR scomenmameee remaan

OOO0O0 BEOO0O0

M2 FRBERERSEA SRS - B ERT 7 B 2 (EREE—W)

F R ]
Fk2 [¥]
HE: (TBELIE— )
wE ]
A& [¥]
SEEE [
ERNE

H fth [ EEEER:

FHabz
Hib= ReiEs
TP EWR AR AR, A AR R




AR201456 A 18 A ANEEM T AL RERNER -
BHFwIk: FEABFEE-HRFSSRE+HERERE HiNH
ZEFHMA:  fuel_mix@snb.gov.hk

EE: 2147 5834
(8
#ER [ sk REAEEREEER) %
: [l AADRE ({LEEAER)
Fong Ho Yin
{8 A S S R I8
B
(E2E) (EH)
 ECHe
mpaL
. mA n
HEBIAR S - | EXmem |
TR : . BERE T | (TR R )
(kmmgry) | LEAAR -
A5 (2012) 23% : - 22% 55%"
EECLLE: 20% 30%
PREELIGE A A0% 10%
R EERD S 50%
E nEsxn . . .
. crrownz 20% ; 60% 20%

CRESBEEARLENH - EARHEANEHAEFREHERE - TERHENEENEREEREE -
TRy M -



B=m

- BRSEATE |
R BRD - TR AERER  BRERREMEEOEENS - RUGHERLAL B R
AARE? (FROEFEABFNER) ;

TERFFENRA
(T B S — )
&
DIE, §::
=t L
HE&n
At (MEEHR) : seerdfice Hong Kong's

long larm bargalnlng power to Chinese Official

E I < T

OO0NKE

By

TR

SR HE
WiERR

e (AMEERR):

ONONN

B2 GRRETERNEATET - B—ERER 7 B 7 (SRR

A1 [1

FrEe2 M

RE: (WiRELB—E)

S W

A [¥]

SHERE# [

HigwR [

Rt [ yeEs:
EmES
Hib= B el

we should gradually increase the composition of natural gas as power source in 5 years
from now as a tnal




CONFOENTI' .

To fuel_mix@enb.gov.hk
- : cc
@ 18/06/2014 15:14 .

Subject FEFEMFHESLPENEN (RF)

)
fidi A [ 7

B=5%7

[E1.

FHE— T _

FEFERBT S OIS SHER BREHEBEMEFERT

FEEH

2.

AR_(FIAESRAR A STy

FEBLEER R NH AR R A QBT ANERGT LT TH
i MERFSREEEN - MRS IE  AARBSERSTBRE - GHETHE
gggﬁgﬂﬂﬁﬁﬂﬁﬁﬁﬁﬁﬂﬁ'ﬁMiﬁHEﬁﬁﬁﬁﬁﬂﬁﬁ'ﬁﬁﬂ&

SIEEs

HEMEREAMBER AL RS RS E e E R T E RS s
RARFY  ERERSERNEFEIAGRENSBERAYN  BOmENSESENY
RO OHE  SRERAUENSRENT  AFLEN - FEE Lo EEE
EAZE AR SEE  BERERBEROSESE - ORMEEERS
® - EG AR AERE S S SRR R A L R (E R

FATHRABE £ RBERRHEAREN - RICEMRERS - 38

ﬂdd gﬁ%ﬁﬁﬁyﬁi

CONFIDENTIAL


SEO(ER)
打字機文字


e

Mt
H el T
HHRMNAREERLES AHAFEH
ER20IAFEe BB HIER U T ANIRHNER -
HE EFBEFEEFRRE—SRHFESFER T IRRREE AREE
BN fuel_mix@enb.gov.hk
BE: 2147 5834
CEeEmaEw
R [ BEEE REERNEERREER) ®
' V] A (REBAZR)
=T
(ELA S A 3
&5 & =5)
E_ghao
REHES
5 "2 u
s e i .- R .
: _ - (Bt °T P R i)
(IR R ) 1““7_“! ' |
IR (2012) 23% 22%  55%"
B ek 20% 30%
) ERERBA 40% 10%
FEEEH - BH R0,
I 115 s % . ) )
- |- 20% 60% 20%

soEE A AN -

‘Hhﬂﬂﬂ&mmﬂﬂﬂ—ﬂiﬁﬁﬁmﬂﬂMEEEHE&=$Nﬁﬁﬂﬂﬂﬁﬂﬂﬂﬁﬁﬂﬂiﬁa



?%E%ﬁ

AR |
:ﬁm RER - AR AREE  BRARARHAABNERHS - U MERHAE
' FUER? (R BEAEHBREL) o

T3 RRE

RO R | T (TRESE 1)

ok

AHEH
SN
MixRm
Fofl (MSEERR):

L]
N
ONEEE

=%

A JE
aRmE
HERR
Rt (WER):

HINNLAN

Fw wm%rﬁ@m#ﬂﬁﬁﬁ¢rw—ﬁﬁﬁﬁ?ﬁﬁﬁ?(Eﬁﬁ—ﬁj
: HE1 [}
o} ) [¥]

FA: (NgER2ik—H)
=g
qEE [/
aER#E
]
[]

N®

HiFER
8

EE
b= RiER

RHEERERE
TS E T ETE A ERERIEE LA




_ e
B e . |
S ES SR S

RR2014E6 B 18 AR ZATEBUT HRNIRRIRHER -
WHHu: FERERRE_RBFEBHRE+TRRZRERE LR
BFEHM:  fuel_mix@enb.gov.hk

BE: 2147 5834

E— (R

ER [ EmEE (RmER

FERSHEER) &
VI BABE (RERE@AZR)

Amy Ng

(1B A SR B AE)

B
- REHES

om0
| (RTIRERE).

B (2012) % |- | 2% | ss%
i Eaitmit R 20% 30% . |
1 BT 40% 10%
ol R it 50%

HREL XA

% : - 60% 20%
RAEXMRE 20% |

B MR G SUR G — RS SR A SIS TR - TRAS HEIN R R RER «

TEERPERS -




gﬁﬁzﬁk% AR« SRES  BRERRHAMMNEETS  AUGERNEASE
AER? (FHBESEHRRNER - e

CREEBRENEE

EOLE $£3. (TRESE—T)

B2
xR
SHEEE

MEHRN
Hih (BiERR): B8EEHBKARME,
IRAMATEE KRS H

x2

CIf 3
SHEEE
mAEERR

Fofit (H¥EERR):

OoooD, IRESE|

F"i2 FEREMERBASAHRS - W—EEER ? HHE ? (FRRIE—HE)

HE1 []

HE2 V]

!?E (RELIA—18)

w2

CIF 4 ]

SERAE V)

WERER [V

Hth V] iSkERR: AHEHOLBAR. BEEATILSE
FMER D
Hh= BaiEE

VER D TEARBIIBUN, FHiRfEAEE 0T, T4ERBHEEHBHE, & AMNERLA

M, BN ER, BipanBeh M =E ISR, B AR AL E
B — (LRI A TSR, EATLE ? AR EE — DR S, YRR PTIBONg
o EURRERE, EERE 7 TSR |




ny. ﬂ’@’éﬂ f

T
Gl |

%ﬂ*?ﬁ%ﬁﬂ%“ﬂ‘ﬁﬁ

%Eézn-mfﬁs.ﬁ] 18 Eyﬂz“ﬂﬂi@ uTEﬁi&EﬁtﬁﬁﬁE -

¥ T8 ﬁﬂﬁ%ﬁﬁiﬁ—&ﬁﬂﬁﬁ’%ﬁﬂi‘Eﬁfﬁﬁﬁ%ﬂlﬁﬁiﬂ
vl EFHM fud mik@enb:goy.hk

- 2147 5834

Eﬁ+$ﬁmﬁ)

ERE (O EREE REEEEGRRER)
; BADLE (EBAKER,)

oy SIN YiING
(AT EESRE)

— B : —

().

O S [ cuy
CB=HH
prT

R

| sy | &

e B
paame ot

D 23%

p

28%,

0%

A0

R G0

i N

gists

H.I:ﬂﬂﬁtbﬂﬂﬂmﬂ’c @Eﬂ#ﬂﬂﬂ.ﬂﬂﬁﬂim#}ﬂﬂ Fﬁﬂﬁhﬂﬂﬂﬁﬁ!ﬂﬂﬂ.ﬁ

SEOEED B -




gﬁzﬁﬁ

. AR | |
§!m:ﬂﬁ%~Hﬁﬁ~%ﬁﬁﬁ~ﬁﬁ%ﬁﬁﬂmmﬁw¥ﬁﬁﬁ-Wﬁﬁﬁﬁﬁﬁ%ﬁﬁ§
’ HRER? (FRERAS RHNMGE %) ;

| mi e | wmam | AERREGRE
[ PR TRR | ummehem o
(I Rl
] TWId
[] &Rk
E( ], BEER

L

U i
M+_M;
= =
.

* 7| o |g aEEn
|Z’ F . W (e

. T = R R
- B2 EREMERNALERT G ERRR 7 AIHE 7 ERRE—)
. w1 OO, - =

w2

RB: (T8 — ) | | S e
e
FEME O

| HEsEn
Al ] BYRERS:

U

HL % AR N
CHPH  ERERT &N T B E BRI
?%ﬁﬁiﬁﬁﬁ:ﬁfﬁhﬁﬁﬁﬁaﬁy.__¢_




41 AR Ho

me

\ [5] % 3% 5 .
EFEMNAREBRRAS ARESN
ER2014Fe A8 ARZAERMU T AR RNER -
HEp4: FERERXE_REABYEETAERERERHY
EFHHE:  fuel_mix@enb.gov.hk
=8 2147 5834
E-Hmaan)
CEE [ EREE (REERERREEER) 2
BB (R&BAKE)
PANG CHING HUNG PETER
(B A SE R4S £ 50)
&
. (E7F) (BH)
EoEs
RS
' "HA - ﬁ
MEEE pre R -
: (RO RERER)
(KEEMIE B o) i
WAF (2012) 239, - 22% 5E5%
R it o R 20% 30%
N AR LIS A - 40% 10%
N sz B3t - 50%
HEEEE R . . .
2 Pp——-— 20% . 60% 20%

i B -

‘B A A R SR T — e e W SRR R OSSR - R R G S I P R M R B -




Eo=Es

 BEEEHEE i
M RERR AR ABEE  BRERRECERNZERS - SHRERNES SR
f BIER? (EHSESREBMNEE) i

PN FENRE

== + -
PEO| R | TR (TEEBE—E

v

DE 3.
AR
HExR

il (FIEER): SEmEEREkESa
TRHARE L.

ROORO

wE

ARt

&HRE

MEHN

HKfh (FAERA): EREENEE.

o]

[X]

[l
NOOoo

M2 FERERBREAAEED - B—(EREE 2 HIE? CEREE—E)
; HR1 il

HE2 v

FH: (TiRgESE— 13

aE ]

k7453 (]

SEBREE [

HEs®E :

4| MERERY: BRI EEREHESRAR.
FINERa
Hi 2 Balidik

BERIS, MOUCUERAE, URMSESAMNEESEIN. EABAEENGE LHARRERAY
BEHBSE2A. ERALTTERE, MEAFSHTRENELETME AR, MRV EHE LaEEmEa A s
K. TERFFEAERER, EEBNAALHACHERE.




48 o tss o

P
ﬁ CliE i )
BRNARBESHRAS DREN
FH04F6 18R ZANEAUTHAREMRHER -
BEiell FHFEFEE-SRAANSETIIERSSE HENE
BF T fuel_mix@enb.gov.hk
HE: 2147 5834
L E AR
ER [ BREE REBRIERRSEER) %
- Y] RADE (LEBAZR)
Lam Kwok Man
(1 A St G )
(E) . (B8
. FRba
RBAS
mA 1 ﬂ
HELEE & - ' | XBR _ .
WAk - (R £ W)
rmwnsy | 2O R
LE.H# {zm 2) 23% - 22% 55%
| EBinRE 20% 30% N
AR L A, w  40% 10%
e Bt 50%
FIRAEEXR o 0 0
B csnne 20% . 60% 20%

"N LA HANRR - EEA RS HHENESES - TRHRAN AN SEEERENREE
“E PR -



ot
)

i

- B REEE |
; Fu%. REzE - AEM  AEEN  BREAREAENOLENS - FHRERNES FE
HAER? CEREESEHBIRNER) -

. .mmmw

TR IFTROHA
(AIEE SR —m)
®2
LIE 3.
BHERE
EEEH
Hfth (WEEH):

FE B35 T3

OO0

]
LIE 4]
- Al
af@e
Kt (WExm):

DUOROO

Fﬁz R REmERRshEd - [~ ﬁﬁiﬂﬂ_zﬁ?k#ﬁ?{*ﬁﬂ E—E)
- AR []

B2

FE: (RRSR—E)
2E []

LIk 3i: ¥1

2ERE [
CIERER [

Mt (] meeng:

EMmERa

Hib= S e

The Government should adopt new type of nuclear reactor which is more safety and lower
cost, such as Liguid-fluoride thorlum Reactor (LFTR).
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Annex

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

Please send this response form lo us on or before 18 June 2014 by one of these means:
mail: Environment Bureau, Eleciricily Reviews Division, 15/F, East Wing,
Central Government Offices, 2 Tim Mei Avenue, Tamar, Hong Kong
e-mail:  fuel_mix@enb.gov.hk
fax: 2147 5834

-Part 1 (see Notes)

"Thisis a porate response (representlng the views of a group or an organisation) or

|nd|wdua/l_?sponse (Wseg:!ng the y qusﬁf Iﬂdl??

2rSON Or organisation)

and °
' {telephdne)
Part 2
N / ’
. Fuel Mix Options
IMPORT
NATURAL | COAL
FUEL . ;
MIX NUCLEAR - GRID GAS (& RE)
(DBNPS) PURCHASE
Existing (2012} 23% - 22% 55%
i importing more electricity 20%, 30%
| through purchase from 40% 10%
| the Mainland power grid Totat : 50%
Using more naturai gas o
‘ . 20% - 60% 20%
far local generation

The above fuel mix ratios aim al providing a basis for planning the necessary infrastructure far electricity
supply. Flexibility should apply to actual deployment of each fuel lype, having regaid 1o the circurmnstances
happening on the ground.

* Inclusive of a small percentage of oil




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
oplions.}

Reason for NOT supporting

Opti :
plion Support Not Support - {You can tick more than one box)

Safety
Reliahility
ffordability
Environmental performance
Others {please specify);

1 |

Safety

Reliahility

Affordability

Environmental performance
Others {please specify):

00000 DQORN

Qz2: Which of ihe two fuel mix options do you prefer? Why? (Please tick ONLY ONE box)
' Option 1 (]
Option 2 : E/

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

Safety

Reliabillty

Affordabllity ]

Environmental Performance [_|

Others [[] Please specify:
Part 4

Other Comments and Suggestions

750 mv\O{’\‘ W\AVL?/
rn Ophon 2, a0g”

7L o [ -
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Future Fuel Mix for Electricity Generation Consultation Document

Responses by Ir Dr CW Tso

18 June 2014

| refer to the 2014 Future Fuel Mix for Electricity Consultation Document and would like to give below
my commentary is confined to the aspect of Electricity Supply Reliability and System Integration

The importance of having highly reliable electricity supply for Hong Kong to function as one of the
world’s financial centers and global logistic hubs is well understood. Both CLP and Hongkong Electric
take pride of being among the world’s very best in delivering high level of supply reliability. This is
attributed to having in place world-class power infrastructures, and certainly the two power
companies’ expertise and experience and their commitments to Hong Kong. But don’t forget that under
the current regulatory regime, both companies operating in a vertically-integrated electricity market
are tempted to overbuild their power infrastructures because their electricity prices and profit level
are tied to the amount of fixed assets and this in my opinion does play a pivotal role in achieving such
impressive supply reliability.

As long as the two power companies can continue operating under the current vertically integrated
electricity marker structure, can have the Scheme of Control Agreements or something like that in
place, and can secure undisrupted supply of natural gas, their track record of electricity supply
reliability can be assured under Option 2 (Local Generation). The drawback of this Option is that the
power companies’ infrastructure assets will snowball and get bigger and bigger, making it very difficult
for the Authority to unbundle the electricity supply chain, possible like a nail in the coffin for future
market liberation.

Under Option 1 (Grid Purchase), China Southern Power Grid (CSG) will supply 30% of Hong Kong’s
electricity consumption, i.e. in the order of 15 billion electricity units in 2023, through new
interconnection with Hong Kong power grids. This huge among of power is more than Hongkong
Electric’s current sales of about 12 billion units. In 2023, Hongkong Electric will become the smallest
electricity provider, trailing behind China Southern Power Grid. Itis not surprising to see that Hongkong
Electric wish to maintain the status-quo arrangement, i.e. business as usual.

Power system Interconnection is a kind of marriage because two power systems become one, when
they operate in synchronism. After interconnecting, a system used to be isolated from disturbances in
a neighboring system, is now vulnerable to those disturbances. Tackling problems such as voltage
collapse, dynamic and transient instability or cascading outages due to propagated disturbances,
require extensive planning studies, computer modeling, exchange of data between the interconnected
systems and well coordinated operation. Importing grid power from China Southern Power Grid under
Option 1is a cross-border task that would be highly complex and challenging, and will involve provincial
and national government organizations and industry participants.
1
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CSG’s current performance on supply reliability with power interruption of 138 minutes per customer
per year, compared with Hong Kong’s 1 to 2.3 minutes, is no doubt a major concern. It is expected that
CSG will achieve significant improvement in supply reliability over the next 10 years, but unlikely close
to that of Hong Kong. This is due to the vast area of five provinces covered by the power system, the
operational complexity of the power grids and the inherent risks of long overhead power lines when
operating under severe weather conditions. Whether any preferential arrangement of power supply
to Hong Kong at peak demand periods will be made to assure high supply reliability and at what
premium we have to pay remain unknown.

Nevertheless, significant large local back up generation capacity is required to maintain the current
level of supply reliability. Gas turbine plant for back up is preferred as start-up time of coal-fired plant
would take a whole day, and that would be costly too. The huge upfront capital expenditure and long
project time for the construction of cross-boundary transmission infrastructure with a service life of
over 60 years is also another downside.

The upside of Option 1 (Grid Purchase) is creating a driver to push for the long-awaited integration of
our two local power grids by increasing the capacity of existing cross-harbor interconnector from
720MVA to more than 2,000MVA for full power transfer. An integrated power grid system in Hong
Kong is a pre-requisite for possible future market liberation at the power generation level. Whether we
can have new power generation players operating in or outsider Hong Kong remains to be seen.

Actually, high reliability of electricity supply not only requires adequate and reliable generation
capacity, not only diversification in fuel mix, and not only having in place robust transmission and
distribution networks, but security of fuel supply. It is a pity that the Consultation Document has not
addressed the importance of long-term fuel availability. As more and more natural gas is required
under both Options 1 and 2, it is desirable to revisit the need to have our own LNG Terminal in Hong
Kong. This would not only reinforce security of gas supply but likely to lower price volatility by
diversified sourcing. Furthermore, the natural gas storage tanks in the local LNG Terminal can serve as
buffer storage to cope with unexpected disruption of gas supply from the current Mainland sources.
Please take note that Singapore’s first S$1.5billion LNG Terminal began operation in May this year with
an initial throughput of 3.5million tonne/year and later on to 9 million tonne/year is a strategic move
with the objective to reduce reliance on pipeline gas supply from Malaysia and Indonesia.

Setting an optimum fuel mix for electricity generation with built in flexibility and optionality to cope
with changing economical, technical, geopolitical and social circumstances is certainly a huge challenge.
It appears that Option 1 has a hidden agenda which is to open up the electricity market for introducing
competition. The objective is to address the public demand based on the presumption that competition
will improve productivity and customer services and eventually bring down the tariff, as demonstrated
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h Electricity Supply in Hong Kong

Electricity in Hong Kong has always 3 3L
been supplied by two investors-owned —=eneration
power companies operating in a
vertically integrated electricity market:

2 « (Transmission)

* The Hongkong Electric Company Ltd 28 - (Distribution)
(HEC) incorporated in 1890

NEEHE

+ CLP Power Hong Kong Ltd (CLP) Ly - (Reta)

incorporated in 1901.
Vertically-integrated
Market Structure

Both power companies do not have a
franchise but their operations are regulated by
the Environment Bureau under two separate
10-Year Scheme of Control Agreements
(SCAs) with CLP and HEC valid till 2018.

Sources: CLP Power, Power Assets and Envir B Websi

School of Energy and Environment, City University of Hong Kong
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CLP Electricity Generation

CLP supplies electricity to Kowloon and the
New Territories, including Lantau and Cheung
Chau (green areas). /

Electricity is generated from Black

Point Power Station, Castle Peak

Power Station, Penny’s Bay Power

Station, Daya Bay Nuclear Power \

400kvV
132kV

Station and Guangzhou Pump
Storage Power Station.

capacity of 8,888MW. In 2013,
maximum demand was 6,699MW
(32.7% reserve margin) and sales
of electricity for local consumption
was 31,783 billion kWh (74.7%
of Hong Kong total)

CLP currently has a total installed [

(Source: CLP Group Website)

School of Energy and Environment, City University of Hong Kong

HEC Electricity Generation

HEC supplies electricity to Hong Kong Island and
Lamma Island.

Electricity is generated at Lamma

Power Coal-Fired and Gas-Fired 132kv
Stations plus Hong Kong’s first

grid-connected 800kW Wind 275y

Power and largest 1,000kW Solar

PV System.

capacity of 3,737MW. In 2013,
maximum demand was 2,453MW
(52.3% reserve margin) and sales
of electricity for local consumption
was 10,773 billion kWh (25.3%
of Hong Kong total)

HEC currently has a total installed /

(Source: Power Assets Group Website)

School of Energy and Environment, City University of Hong Kong




Hong Kong Electricity Generation (2013)

Daya Bay
Nuclear

Castle
Peak Coal

4,108MW. CLP 400kV (1,378MW)
- (8,888MW) >y O/H Lines A
BIa(é(aF;omt (31.8 billion | \Dedicated Imported
2 500MW. kWh) Power 10 billion kWh
Pump
Storage

Penny’s
Bay Oil
300MW

(600MW)

275kV Interconnection
3 x240MVA = 720MVA
Circuits

Mainland
O Hong Kong China

Total Installed Capacity = 12,625MW
Maximum Demand = 9,152MW
HEC Reserve Margin = 37.9%
(3,737TMW) Electricity Sale = 42.6 bilion kWh
(10.8 billion
kWh)

‘Lamma
Gas
(680MW)

Sources:
CLP Power Website
Power Assets Group Website.

The 720MVA Interconnector is mainly used for emergency backup and sharing
of spinning reserve (2,000MVA required for full power transfer with N-1 Contingency).

School of Energy and Environment, City University of Hong Kong

Installed Capacity Mix & Electricity Fuel Mix
1
CLP HEC
8,888MW 3,737TMW CLP Fuel Mix HEC Fuel Mix
Nuclear - Gas
15.5% af 18.2% Nuclear
28.1% Coal oil Coal+Others  31% oo
Coal oi 67.0%  14.8% 49+2%% Coal °
2%  p, 13.49, 68%
rng sf“rage Gas
8% China 2012 18%
1,145GW
% k, [ 31.8x10%Wh 10.8x10°kWh
42 % B e (74.7%) (25.3%)
% > %o
%% T
°q = Nuclear
24%
Hydro
(3,180MW) 18% Coal Coal+Others
(6,608MW) 66% 53%+2%
Gas
0,76: 22%
%
Hong Kong 2012/2014 Hong Kong 2012
Installed Generating Capacity: 12,625MW Electricity Fuel Mix
(Consumption: 43 billion kWh)
Sources: CLP Power Website/Power Assets Website /EPD Website

School of Energy and Environment, City University of Hong Kong




Hong Kong Pollutants & Carbon Emissions

2010 Carbon Emission |

ESREEEE

GHG Emissions in kil otonaes C0-c)
SEEE

|IElm>clg:(iumm OTrnsport B Waste -Dums|

# Including Towngas procucton which accounts far only sbout 19 of GHS emissions cusad by
anengy praduction

SO2 NOx RSP

Pollutants Navigation vs Electricity
S02 50% vs 47%

Nox 32% vs 28%
RSP: 37% vs  16%

Sources: EPD Web Site
Hong Kong’s Climate Change Strategy and Action Agenda Consultation Document (Sept 2010

Tackling Emissions in Hong Kong

Carbon 2005 2020
2012 ) 2012 Emission
Fuel Mix 43x10°kWh Carbon Footprint | 6.2T/Capita | 3.6 — 4.5T/Capital

Total Carb kT, 42,000 28,140 — 34,020

Nuc:ear otal Carbon (kT) 28,720 32,0

23% Carbone 0.029 .0116-0.101
Coal Intensity (Base) (Reduction 50%,

o
Natural Gas 53% L (kg/HKSGDP) S0t

22% Meet Carbon Emissions Reduction Targets

Option 1 Option 2 I
Grid Purchase Local Generation Q >
2023 U

50x10°kWh Meet AQO Targets
K8
X Coal & RE
Y 20%
Nuclear Natural Gas
20% 40% Nuclear atural Ga
20% 60%

Sources: EPD Web Site

School of Energy and Environment, City University of Hong Kong
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Competing Objectives (Extent of Coverage)

. Environmental
Affordability Performance

Geopolitical & Social Factors

Fuel Supply Availability & Security (fuel
reserve/ sources /supply routes; Middle-
East conflicts; tension in South China Sea;
Ukraine crisis....)

Self-Reliance (populism/culture conflict) or
Same as other Mainland Cities
(integration)

Impact on Employment /Workforce

Impact on Knowledge, Technology & Skills
Development

Emissions within Hong Kong or covering
neighboring areas

@er Interrelated Issues /

School of Energy and Environment, City University of Hong Kong

Life Cycle Greenhouse Gas Emissions

9200

318,000MW

Global Cumulative Wind Capacity
(1996-2013)

0/ O O

Source: http://www.world-nuclear.org/Nuclear-Basics/Greenhouse-gas-emissions-avoided/

School of Energy and Environment, City University of Hong Kong




Levelized Energy Cost

. +

k3
v

o R
S
: %

/ W CLP Fuel/Energy Cost (April 2014)
Coal: HK$0.26/kWh

Nuclear: HK$0.47/kWh
Gas: HK$0.89/kWh (US$12/mmBtu?)

Levelized Energy Cost is the price at which electricity must be generated from a specific source to break even over the lifetime of
the project. It includes all the costs over its lifetime: initial investment, operations and maintenance, cost of fuel, cost of capital
(useful in calculating the costs of generation from different sources).

School of Energy and Environment, City University of Hong Kong

Coal-Fired Units Available for Electricity Generation in 2023
1
Hong Kong Coal - Fired Generating Units
ICapacity |Commissioning [End of Bookl
Location Units  [(MW) [Year Life*
CLP Castle Peak A |A1  [350 1982 7/
1,400MW a2 [350 1983 208 /
a3 50 1984 2008\
lag 350 1985 2620
Castle Peak B B1I™  [677 1986 /2021
2,708MW  |B2” | 677 1987 2022\
B3” 677 1988 2023 ) « CLP HK$9 billion
B4" [677 w0 ff - N5/ FGDISCR Project Bk LERE
HEC Lamma Island L1 250 1982 ’ M? / (2010/11) Source: CLP Power Website
2,500MW 1™ s 1982 2015
L3 ]pso 1983
L4 |50 1987 2022
L5~ 350 1088\ /[ loz3 '\
L6 350 1992 | o7 ]
L7 Bso 1995 \ koo / iy
Ls B350 1997 032/
Total CLP [ear2013 | 2108 2,708 o« HECHK$1 billion
Total HEC | ¢ pacity | 2,500 ‘ Yrear20'23 [[ 2,750 Mmw FGD/LMB Project
Total CLP+HEC | |6,608 L—— [ 4458 mw (2009/10) SERIER(FGD)
*Coal-fired Plant 35 Years Service Life Source: HEC Website
** Retrofitted with FGD/SCR/LNB in 2010/11 (HK$10 billion): Life Extension likely for Castle Peak B Units and Lamma L4/L5 Units
Sources: http://www.cb.cityu.edu.hk/ms/eepru/?page=article
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Can Coal for Electricity Generation beyond 2023 ?

2012 q A
. . 2023 2023 2023 Required Capacity 201

Installed C ty M
AL EL Lo ‘N Installed | Fuel Mix Annual (60% Load Factor Idled

apacity (Coal) | Consumption | + 10% System Loss) | Capacity
Option 1 4,458MW 10% 5 billion kWh 1,100MW 3,358MW
Option 2 4,458MW 20% 10 billion kWh 2,200 MW 2,258MW

40- Figure 6. World net electricify generation by energy

3,180MW source. 2010-2040 (trillion kilowatthops
6,608M ' Should we re-visit Hong Kong’s World 2040
1997 Policy of NO new coal-fired Bl 30% Coal
power plant and keep 220% coal
in fuel mix ? (More Diversity, 20

Higher Security & Lower Cost)

China 2040

| usa 2040: 35% Coal | 52% Coal

O

UK 2020
25% coal

Sources: USEIA and IEA Reports

Long Term Supply of Natural Gas (LNG Terminal in HK)?

2012 2012
Fuel Mix 43%105KWh 2012 Natural Gas 2023 Natural Gas
Nuclear Fuel Mix | Consumed | Fuel Mix [ Consumed | Additional
2% . Option 1 22% 82,047T) 40% 173,460T) 91,400T)
Natural Gas o Option2 | 22% 82,047T) 60% | 260,190T) | 178,200T)
22%
(Source: CLP Seminar Paper) (Source: HEC Seminar Paper)

Natural Gas Prices (1995-2012)

Japan LNG CIF

Gas Price Peak Off?

:] 2013 Natural Gas Sources for CLP P/S 2013 LNG Source for HEC P/S

Electricity consumption in 2023 for Option 2 requires supply of additional
3 million tonne of natural gas => can support viable operation of a LNG
Terminal in HK => benefits:

* Security of supply and lower price volatility (sourcing flexibility & storage)
» Replacement of towngas with 100% natural gas (reduce cost/emissions)
* CNGI/LNG as fuel for transport sector (facilitate Mainland heavy vehicles)
* New jobs & development of expertise/skills for energy ector

School of Energy and Environment, City University of Hong Kong
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More Dedicated Imported Nuclear Power Electricity ?

21 in Operation
28 under Construction m

Daya Bay Nuclear Power

Source: CLP Power Website

Source: http://theenergycollective.com/breakthroughinstitut/198441/chinese-
nuclear-and-future-energy-innovation

Daya Bay (2x 984MW) produces around 14 billion kWh of electricity annually of which 70%
(10 billion kWh) is imported by CLP to its supply area in Hong Kong through the highly
reliable dedicated 400kV Guangdong-CLP interconnection. In Sept 2009, the supply
contract between Daya Bay and CLP was extended to 2034.

Technically Feasible to increase Daya Bay Nuclear Power Station’s Sent Out Capacity to CLP
from 70% up to 85%, i.e. 12 Billion kWh (24% of 2023 Hong Kong Fuel Mix). But have to check
400kV Transmission Lines Capacity, 600MW Pump Storage Capacity, Import Load Profile, etc.

School of Energy and Environment, City University of Hong Kong

Renewable Energy in HK for Electricity Generation ?

CLP Proposed 200MW Offshore Wind Farm

The propose 300MW offshore wind farm at capital cost over HK$10 billion can generate
about 600 million kWh electricity (1.2% HK’s 2023 consumption) with capacity factor of 23%
due to rather low wind speed (close to Equator).

(Intermittent Nature...requires fossil fuel or Nuclear for Back-up......Not too sure viable?)

Proposed Waste to Energy Incinerator

The proposed 3,000t/day waste to energy incineration plant
(part of Waste Management System to tackle waste disposal)
can generate about 500million kWh electricity ...Bonus (1% of
HK’s 2023 consumption) — Justify to have two (2) installations

Community Scale RE Project: Should provide incentives,
subsidies and technical support to encourage individuals and
companies to use renewable energy to generate electricity with
friendly arrangement for feeding surplus power into the power grid.

Sources: HEC Web Site; CLP Web Site and EPD Web Site

School of Energy and Environment, City University of Hong Kong
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Option 1 : Lack of Data on Cross-Boundary Transmission

Lack of data on Transmission Case 1
Routes to conduct evaluation on: Direct
- Supply Stability and Reliability (Direct)

* Project Cost/Project Time
No info of Imported Electricity Price

Option 1

Grid Purchase

More Secured but costly

;
5

Nuclear Natural Gas
20% 40%

Case 2
(Thro’ CLP)

2023 Consumption :

50x106kWh 15x10°%kWh \

Grid Purchase
30%

Less Secured

Grid Interconnection - Reliability Issue

1. Power system interconnection is a kind of marriage, because two
systems become one when they operate in synchronism. +

Disturbances in one location are quickly felt in other locations.

2. After interconnecting, the highly reliable Hong Kong system that
used to be isolated from disturbances in neighboring Mainland
system will be vulnerable to those disturbances.

3. As major blackouts in North America and Europe in 2003
demonstrated, large-scale disturbances can propagate through
interconnections and result in cascading outages, bringing down
systems that had previously been functioning normally.

4. Problems as voltage collapse, dynamic and transient instability, or
cascading outages due to propagated disturbances can be contained
through extensive planning studies, computer modeling, exchange of data
between the interconnected systems and well-coordinated operation.

Importing grid power from China Southern Power Grid under Option 1 is a cross-border
task that would be highly complex and challenging, and will involve provincial and national
government organizations and industry participants

Source: http://www.un.ol istdev/publi odf

School of Energy and Environment, City University of Hong Kong
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Option 1: Lack of Data to Evaluate Supply Reliability

Year 2012 Hong Kong
Installed Capacity 12,654 MW
Generation 47 billion kWh .'
(43 billion kWh consumption) "
Maximum Demand 9,263MW A
Reserve Margin 36.6% (Firm) " 4 \
System Reliability <1 min (HEC); 2.3 mins (CLP)

Proposed Imported electricity accounts for 30% of HK Consumption, i.e. 15
billion kWh (less than 2% of CSG Generation). Most important Data are not
only installed generation capacity but system load profile, max demand

and firm reserve margin for evaluation on reliability of imported electricity.

o

Surely CSG will achieve significant improvement in supply stability &
reliability over the next 10 years, but unlikely can match HK because of the
vast area of five provinces covered by the power system, the operational
complexity of power grids and the inherent risks of long overhead power
lines when operating under inclement weather conditions.

For Hong Kong to function as one of the world’s financial centers and
global logistic hub, sizable local back-up generation capacity is required.
As start-up time of coal-fired unit takes more than a day, it is necessary to
have gas turbine units on standby which will push up the production cost..

School of Energy and Environment, City University of Hong Kong

Options 1 &2: Lack of Data to Compare Production Costs

Option 1 (30% Grid Purchase with 40% Gas)
» Huge upfront capital expenditure for cross-boundary Transmission
Infrastructure and upgrading of interconnection between CLP and HEC for
grid integration (HK$25billion?)

» Cost for maintaining large Back up Generation Capacity

» Substantial stranded costs of existing coal-fired generation infrastructure
 Price for 30% imported electricity dictated by CSG (bargaining power ?

Macau’s current tariff is HK$1.3/kWh)
Local i

Option 2 (Local Generation with 60% Gas)

» May need 4 to 5 more sets of 400MW new gas-fired generating units and
supporting facilities (HK$4 billion/set). Can be incremental/more flexible =>
benefit from advance in technology (efficiency and carbon capture)

» Certain stranded costs of existing coal-fired generation infrastructure
« Price of new gas supply contract (US$16 to 18/mmBtu?)

Lack of technical/cost data to compare two Options’ Production costs.
Furthermore, “Market Structure and Regulatory Regime” has huge
impact on working out the Electricity Tariff users have to pay.

School of Energy and Environment, City University of Hong Kong
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Option 1: Lack of Data to Evaluate Emissions Reduction

]

. Hong Kong 2012 Fuel Mix HK Option 2
Hl_( Option 1 Local Generation
Grid Purchase

[ arbon Emission 0.572kg/kWh |

As HK and Guangdong share
s the same Air Shed, what kind
o%o Ey of marginal fuel (coal?) will be
=8 = used to generate the extra 15
B billion kWh for HK?
Emissions (Tonne)
% S0, NOX RSP co,
2010 | 17,800 | 27,000 | 1,010 | 28,000k
2012
CSG 2012 Fuel Mix Option 1 ?
e |

CSG 2023 Fuel Mix Source: EPD Web Site

School of Energy and Environment, City University of Hong Kong

Observations (1/2)

« Integration of CLP/HEC Grids into a Single Grid (as non-contestable part of a
liberalized market) to facilitate future market reform

= Supply Stability/Reliability/Quality less certain (large back-up generation capacity)

» Huge upfront capital expenditure and long project lead time (way leave, permitting,
construction, etc) for cross-border transmission/interconnector infrastructures

» 30% Grid Purchase under “Vested Contract” means No contesting mechanism =>
“Market Power” Providers simply increased from 2 to 3 ?

» Price of imported electricity dictated by CSG (larger % => less bargaining power)
» Fuel Mix of imported electricity not known/uncertainty in emissions reduction
» Impact on local employment & development of technology/skills in power sector

Option 1
Grid Purchase

Ontion 2 * Possibly preferred by both power companies to retain full control of ownership,
Loca,%ene,a“on management and operation of power infrastructures

» Confidence in terms of high electricity supply stability and reliability
+ Natural gas price dictated by Mainland suppliers (unless LNG Terminal in HK)

« Sites for new gas-fired plants to replace retired coal-fired plants and to meet future
demand can be accommodated in existing sites

+ Extension of current regulatory regime => Assets snowball (Possibly like a nail in
the coffin for future market liberalization)

» But current regulatory regime offers world class reliability and services and lowest
electricity tariffs among developed economies (Issues: Huge Profits ? No Choice? )

School of Energy and Environment, City University of Hong Kong
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Observations (2/2)

Option
1or2

SCMP Editorial (March 26, 2004) - Power Options Short on Detail (Extracts)

The revamp goes beyond striking the right fuel balance for cleaner power supply. The
decision will have an impact on the future power regime. The public awaits more
information to help them make an informed choice.

Grid Purchase Data and Evidence are required to support the Local Generation

following impression given in the Consultation
Document:

» Both Options offer same high supply reliability
* Production Costs of both Options are the same
» Both Options can meet the emissions targets

School of Energy and Environment, City University of Hong Kong

Suggestions

Setting future fuel mix for electricity generation now is a piece-meal and bottom-up
approach to much bigger issues of electricity market reform, energy security, energy
efficiency, climate change, environmental protection and ecology conservation.

What Hong Kong has in place is a set of Energy Policy Objectives covering mainly
the supply side of electricity and towngas services, but not a well-structured, cohesive
and comprehensive Energy Policy. Hong Kong needs its Energy Policy to address
both supply side and demand side covering all sectors including electricity and gas,
buildings, road transport, marine navigation and civic aviation.

Setting our Energy Policy’'s goals, strategies and action plans should take due
consideration of Hong Kong’'s unique geographical, economic, social, cultural and
political circumstances , current energy/power market structures, human capacity and
endowment on natural resources.

Hong Kong is an open society with diverse vested interests. Energy Policy is a
complex issue and raises many questions. For the well-being of future generations,
the Hong Kong Government should actively engage the public and stakeholders in the
early stage of policy formulation process, and set out clear objectives and road map
for Hong Kong to make the transition to be a truly clean, low carbon, preferred city.

School of Energy and Environment, City University of Hong Kong
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We should open electricity market instead of these two proposals.
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China does not have enough power fot themselves, why we are going to buy electricity
power from China. Sound like transfer of beneflts to me.
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