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Arguments for offshore wind farms

(modified after Synder and Kaiser 2009)

Bt REBNIEmEL (#220094 Synder EZKaiserZ {EHIfETR)

Reduction in water consumption (~2 million gallons per

MW) A HK (BRI , ~2E ER7K)

Air quality improvement BE&7eE%R

Jobs iEEIEhE

Electricity price stability (very limited) 18282 (74 )

Higher winds offshore (does not cover higher capital cost)

HEFBAR (MSBAKER)

Plan A #7

(1) Background &&=

(2) Costs A
Short-term - installation including model

and foundation JGHf -KEkH BB EE T 8

Long-term - operation including corrosion,
wind and wave damage, insurance

RE-E PR aEmEe - BURBHER - fREg
Onshore wind farms on the Dangan Islands as
an alternative
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Summary/conclusions &t

Arguments against offshore wind farms

(modified after Snyder and Kaiser 2009)

R ETRE S B IS HUARES (800094 Synder BiKaiser fFHI1ETEN)

Water vapour is the most important greenhouse
gas (not CO,)

KEREREENEE R GEC &)
Navigational safety fifiEr 4%

Not economically viable ¥ _F2AR]{T

Aesthetics EE




- - Changes in stratospheric water vapour
BT B EE S HUEmERE  (J820094F Synder 82 (Solomon* et al. 2010 science . 327)

KaiserZ {FHIELR) PR TE
) Long-term costs e.g. wind and £ SEelanteontlSone IR S At

wave damage %ﬁ%ﬁﬁ ;ZDEL{EE&% (1) Explains increase and decrease of global surface
temperature over 1980-2000 and 2000-2009 respectively.

53R T 1980-20004 £ 2000-20094F 2 BRFHRR R HY L7+
Unpredictable power (backup is BT

. A | ESTE 4 (2) Stratospheric water vapour is an important cause of
essential) mmxﬁ%ﬁ& (ﬁﬁ.ﬂ‘&ﬁﬁ) decadal global surface climate change. EFif@ /KRR ES
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ECOIog i Cal i m pacts (bi rds an d 5 o NASA'’s A-train satellites monitoring water vapour
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Experience gained from European offshore wind farms Echoscope of scour damage
BN B SRR B TR B

Very calm conditions needed for turbine installations

JRE 2 SRR FEH A AP ROBRR

Maximum wave height HEHRE 15 mEk
Maximum wind speed HEEME <100 km/h BN

North Sea foundation damage by extreme weather

80% offshore turbines 80%JLygHE MEEBEHE SR Rk

Scour cable exposure (expensive to fix)
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INDICATIVE COST OF OPERATION & MAINTENANCE PACKAGES FOR 500MW N :
OFFSHORE WIND FARM (SOURCE: THE CROWN ESTATE, 2013) B R R S T E R PR B
500K FL#fE RV B 258 (E R B E J&i: 20132 EXVES)
(BERIARIE: 2013 LR EF W)

1 JEPE = 12.THTT Array cable surveys and repairs 0.2-0.5 million/yr
s ——— BRI E
ltem Indicative cost in GBP % . Scour and structural surveys 0.2-0.6 million/yr
sl i - TSRSINE
Onshore logistics & -5 0.4-0.7 million/yr ]

Foundation repairsE i##tE 0.1-0.6 million/yr
Workboats T} 2-3 million/yr Lifting, climbing & safety

Aviation biid ] 1.5-5 million/yr/aircraft equipment igspectiygons 0.1-0.2 million/yr
Crane barge services 18R 4-12 million/yr L 2 B

Supervisory control and data
Offshore accommodation/baseB{E2 ¥ 15/&H 10-20 million/yr acquisition monitoring

Turbine maintenance R EHEE 2-8 million/yr ﬁgﬁ%ﬂ&&?l&%%}iékﬁ% AT
arine co-ordination ¢ .4-0.8 million/yr
Turbine spare parts R ZF{4: 3-6 million/yr /

Weather forecasting X & T 0.04-0.09 million/yr
Offshore substation maintenancefi /3uk#(E 0.05-0.2 million/yr Administration T 0.2-0.5 million/yr

Export cable surveys and repairs &g 0.05-0.2 million/yr
Onshore electrical 2 _FEZ 0.02-0.1 million/yr

0.4-0.8 million/yr

B %3t 59.3 million 5595 B EE

. . An installation vessel in Europe
Offshore turbine installationB& & B 2288 !
BRI EYZZ 2t
Important to have stable
foundation to withstand both
wind force and wave force
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Offshore turbine installation B H B Z2aE

Proposed offshore wind farms in HK -

both shallow water BESHITEBEERAES - B/K

Demonstration R

Proven Technology
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68 turbines
Q 200MwW

Tide Gauge «&f Ninepin Group
Tung Lung Chau

Tide Gauge

écheung Chau

35 turbines
100 MW

Frontispiece

Location of Survey Area
Scale = 1:200,000
HK215109

~ Location map of the HKE and CLP proposed offshore wind farms
BERERNH TR RS
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Geological model for Hong Kong’s seafloor

8B RE R Foundation conditions/problems

Unit Age Estimated age (ka) Maximum N Y /l:t
By #R fEEHEE (B4)  thickness (m) g*ﬁm I%ﬁ Fﬁ%

REE (K)
S Seabed depth range 17-27 m
M1 Postglacial# vk <82 : WIRREL
Tl Lastglacial RZRUKHE 8280 \ Expected bedrock depth ~60-80 m

M2 Last interglacial AR X vk HEH 90 - 140 :
21 Jast glacial 5 — R Kuk 150 - 180 9. below seabed

204 Jast interglacial SE_RRMIVKHA 190 - 240 TEAYEIR N IRERE
gf: {as: glﬁaa% %a;% /A;g(ﬂﬁm@] %f(()) - 3%28 . Marine deposits up to 5 horizons
'@ Jast 1interglaci = - 5 Y=Y

4 ast glacial EEPUR ZRUKHA 350 - 370 ?ﬁ/}‘[’.ﬁ% . £5/F

4% Tast interglacial VIR RRGAKE 380 - 420 3. Engineering properties soft and

5% Jast glacial 557 AR ZRUKHA of marine deposits compressible
TiEH R UEY) LGl

M — marine ¥§4H; T — terrestrial g

DAMAGE CAUSED BY RECENT
TYPHOONS/HURRICANES (TIMES 2013) SAFFIR-SIMPSON HURRICANE WIND SCALE

'_?':;': ] _+Z‘Cf27f< =K e
EERE/ BEE RAE S (B 2013) SRR - AR E AR

Wind speed km/h@3E /\H /&

Typhoon/ Year Wind speed Death toll Total cost
Hurricane 4E{p EGE km/h ZE(C s Tropical depressionZii (K57 <62

Tropical stormZis a5 63-118
Haiyan >2,500 14 billion 1 119-153
Sandy 234 65 billion 154-177
Megi 71 727 million 178-208
Katrina 1833 147 billion 209-251
Zeb 99 1.3 billion > 252




HONG KONG OBSERVATORY’S Fee ol e phoon Wanda

O A 4% =1, 5 =

CLASSIFICATION OF TYPHOONS 62 Y I MaE\ s =y Lk VAN
TR A BE R & 43

€ TUBE ANEMOMETER chomiv \y ;‘ ’i"'ws Worait; (53 e ; % PRESSURE TUBE ANEMOM|
Category Wind speed km/h = — : -
4% B AENE ==

Typhoonfig/a > 118-149 = ——
Severe typhooni: i/ 150-189 BT “
Super typhoonf#Hig#EE > 190 Jo AT

I AR L B

ated ma ave height at East D3 . Location map of the two proposed offshore wind
i e - 1 o . = farms, Hong Kong Station and Waglan Island Station
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Loss experience (based on Munich Re Group)
1R#% T/EE Munich Re Group HIESIEARER
Question [FJRE-
Insurance coverage is high risk and may not be
profitable long term

BefR: BER, RETEHFE

Predicted maximum wave height during typhoons

atthe two sites RIS EFF RS =R

Location Seabed depth* Wave height

Case of Cyclone 03A June 6, 1998 West coast of India
1998 ££6H6H EIEFE A HemHHEER

Peak wind speed &&EEE 240 km/h
Estimated wave height FE{LERS 5-6 m
Damaged 260 of the 782 wind turbines (>1in3)
78237 L, H8 7260 37 #91/3 A

130 were torn down and destroyed

130 37 HrER B 8%

Damage to turbines/power lines > 8 figures

iER> S BT HIERK

Southeastern site 24-27 mEk 12-14 mEk
rhEE R

Southwest Lamma site 17-23 mEg 9-12 mEk
BEREREY

* Source: CLP and HKE reports &} 3kE : HEMNGERE

Advantages of wind farms on Dangan Islands south
of Hong Kongt&iE Bt Bt 5 bR BRI ERY

(1) Total cost reduction by ~3/4 through&i&#93/4 A :

(a) Lower ground investigation cost B{ERHFEEA 5 ' Sas T auung SN RRiRean: i
(b) Lower construction cost  B{EEFEFA « s - - Northeast monsoon

B F, R RR A AR R a4 *
R, o ~F8 : O = =

(c) Storm wave damage free  ZREEE EEE cH s I R R e e e e R
(d) Lower operation cost BRE/ERA ) | gk 2ase omnepeguNs! 8 L
(e) Lower maintenance cost  B{EELEERA ; FiChetier | UE |
(2) No obstruction of shipping channels B 5ZH e L A BErnosasEAERs "'“""’-'Wf)‘oan;,anusugnds
(3) No loss of fishing grounds G R | 25km south of Hong Kong
(4) Orientation of islands is favourable for capturing the | ERands 3 ‘
northeast monsoon and the southwest monsoon. ;r%%"ﬁg.m“mf‘.’?ﬁduf SEaE S ke ‘l e aNiamamaccmazasesng




Summary/conclusions AE#5

(1) Long-term cost of offshore wind farms in Hong Kong have

been examined. EHFIIHHREMERERRERA

Offshore wind farms are a waste of money because CO, is not
mainly responsible for climate change. B5 BB ERE S #HE
RSMBARE R ER e

(3) Cost subsidies will be needed. FEBZEHR)

(4) Offshore wind farms in Hong Kong are extremely risky in a

typhoon-prone region. 5 B B SR G BREEZ RJAE

(5) Onshore wind farms on Dangan Islands is a cheaper option
worthy of exploration.

BWIRHREE FRESEEE, ER5RE




