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Abstract

When Taiwan's energy is undergoing transformation, the government expects to achieve
a 5.5GW target for offshore wind farm development in 2025. However, in the past, Taiwan
lacked experience in offshore large-scale project development projects. It is important to
conduct hazard analysis for the key construction operations as a reference for local engineering
safety and management practices.

The main purpose of this study is to investigate the maritime engineering safety
regulations of advanced wind power countries such as Germany, Denmark, the United
Kingdom and the United States, and the current domestic regulations were discussed. The key
construction operation process of offshore wind power marine engineering such as
transportation, lifting, piling, and grouting is explored. And steps to understand the overall
construction and construction process, and conduct a hazard analysis that may cause safety
concerns for personnel. The health and safety environment (HSE) hazards in the construction
process of offshore wind turbines are described. On the other hand, the relevant occupational
disaster cases at domestic and overseas were collected and analysis, and the hazard analysis
and identification of transportation and lifting, piling and grouting operation were also
performed. The results could provide the industry to establish safety assessment energy and
hazard prevention technology for key maritime engineering operations. And as a reference for
the safety guidelines for the construction of maritime engineering to ensure the safety of

offshore operations.

Keywords . Offshore wind power, Key construction operation, Transportation and lifting,

Piling and grouting, Hazard analysis.
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F=F BEA/NEF BB B R BIEREI
B8 BN ERE RS RO

Feat 2004~2018 LSRR RS TIF N B3R R SCERANE 15~E 16 s > Fht
15 SRR a4 21 ROZEHEH > Hr Ll 2007 8842 5 s 1M 2005 ~ 2009 &z 2011
AR SR 3 A - S5 LS A SR B ST Ty SRR T A BB ] 17> w] DASE 3R LA »
T8EY ~ PEFIF R P EIRRE R > Horp DI 70%55— > {8 20% K2 - EHE—D
ST E F N TR I R 4 > AIDISEHLUBK AR ~ TEABRE - Ve
BT head oK SRR B e - VB A BSEUHM  SmNEWEE A iefaRe R Bl E
EHEENRE > MEEEEE L mEZRSET - HgAETHARGEEZEN
[ R B 2 B AR AR TP PR Y R (A - M HL T AE N BET AT RS NS 5 22 I T

BHE TR > e AR S R -

321 51 Eilk ] BiE EHE
Human injury|10/2004  |October 2004 North Hoyle offshore wind farm UK i SHEETED TS SRS o
Human injurs|25408/2006 | Beatrice Cil Field Highlands, Seotland UK —&E S EE I i pE BRI ER R TR EHE -
Human injury|14/02/2007 |Bartow offshore wind farm UK SR HTEHRAOTE I A 8 BEHIHE A R ¢
Hurmnan injury|23405/2007 |Battow offshore wind farm UK —BEEB{E T iMEIRIE -
Human injury|1809/2007 |Barrow offshore w#ind farm UK R PR RIS —E R TR
Human injurs|22/10/2007 | Barrow offshore wind farm UK —PEZEEFTIEIESF -
Human injury|21/12/2007 |Bartow offshore wind farm UK —fEE ER{EHEE  EHTEiRE -
Hurman injury|21/02/2008 | Barrow offshore wind farm UK PERBOTRE BB THMEEEE -
Human injury|23/11/2008 |Robin Rigg offshore windfarm, Solway Firth,Scotland UK BB TIEA ST FIRIEES
Fatal 21/05/2010 | Greater Gabbard offshore wind farm,England UK B R F R T R —FE—18 °
Fatal 27407/2010|Bard Offshore 1,Germany Germany | —E PR IREESEHNR » Mok SIET M ¢
Human injury|27/11/2010 | Alpha Ventus offshore wind farm, Cermany Germany |{RfGEEE8EIE T ARGEE « B -
Fatal 22404/2012 | Bard Offshore wind farm, near Emden Germany [T AMBEERIHAEIE LRIE ¢
Fatal 04/05/2012 | North Sea TR » A SRR R o
Fatal 15/07/2013 |Riffzat offshore wind farm, north of Borkum,Germany Germany |4 SERBEEITE LR JIE XS EE -
Human injury|04/04/2014 | Offshore, Great Yarmouth, England UK ST R R R = A ERE
Fatal 16/05/2014 | Walney offshore wind farm, Barrow coast,north west England  |UK S TR A T AE FIRENIE o
Human injury|21/02/2016 |Gunfleet Sands offshore wind farm, Essex coast, England UK ELEERN— S T A RS T RERINE -
Human injury|1 3052016 | Wick Harbour, Caithness, Scotland UK g ST A EREEAEEE - B R IREEE0ER
Fatal 17/07/2017 |SPIC Binhai North offshore wind farm, off liangsu China BRI  — AR e
Human injury|1506/2018 |Rentel off shore project, Belgian North Sea Belgium |EFﬁ?g%ﬁﬂm%ﬁ%EL@I*E&WEI{’EEL%E%EE%{% °

15 2004~2018 SR j5 5 2L I SRR 2= 1]
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N

w

[N

IOIIIOIOIIIOIII

200420052006200720082009201020112012201320142015201620172018

o

Year

16 2004~2018 S gEF RI5 54 L MR G & R0

m UK
B Germany
m China
Belgium
B 17 & B EGRE G E B
(R aa )
F 4 BEEERS L AEN TSR
THX THERITE KE ESET I
1 A 3 1
2 TBEIKE 3 3
3 Ui lE 2 1
4 NEE% 1 0
5 TAEAEN7K 1 1
6 KK 1 1
7 TAEGT—A S 10 0

(Wt 2004~2018 4E)
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H il G T e R\ BE A5 T2 vk 2 A - T L e e T
S EMBRNTAR  MIIWEES T8 D TIEEE 2 i B350 A O -
(eSS TR I i 2 2 (R - BEZ A0S 5 RE © TEFESTRET
15 » FEAESER AT THIE N - PREUEE 2 THT R B (027 TRt Rt & - |
DURC T H%M ~ st ~ 235 - JFURE ~ APRIEYIE Z 3t - BUE S AE - R TR Za%atE
T - RER St - B - B A SO TR #1 P B B bt A - B0 RS (R
FHECTAR NG T » SRR S E - | 5 5 6 (RAE R T B EH TYIEHREAREREZ
B A A B R » H R R A e I B TRERET - [ R
R AR TP ES 14 RIREIEARE  IBREESIEE - BB TATKZETE » FEMKAE
RRLE I -

AR AT R E AT AR AR - (B8R T — B 1 = -
RAFFHREIHRE TF A BIERZ 2 HEIIMAE - TIFREEEHZ 2HE - B2
HER N\ B AR K E - SFEY MR R E SRR TR L SRR RS
(Danish Maritime Authority)#1 DNV - GL ¥ &EHR—{rPRatltm EER AR 2 s - $t
BHEBE R EIE BN TR SEE A L - FEE AR EE RN
R - BIAE R A S BRI S0 - R el SR Aot B SRR i K Ay —
B o M2 A & (Industrial personnel) NS H > #ift IMO (International Maritime
Organization, IMO) Recommendations for MOU (Mobile Offshore Unit, MOU) training 5
F =R N BCEEM BRI
A FE LU RS REICER 2 Rk A B(special personnel) » FER (R M8 AT

HARETNCRE NEBHZ=R) » I B H AR S r BB AL E(MOU)— 2

B - HMRR AR > Bt A EAZEREFEE -

CH - EIEREZFIRAR > Bt N 2B EFET -
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A R N BFEZ FIE S EARAZ 2RI N ETIEE 2l HMER
NBJE2 5 se BB R 2 2allak - MU A S8R « 258 T E EAEERIE L
#J(International Convention on Standards of Training, Certification and Watchkeeping for
Seafarers, STCW) Basic Safety SEFZ A7 »

[EIRF IR PR S AR e A T A s o BN 2 e B A | ST (U
STCW HYEDR » 5FAEST il ShiThae LAY E -tz i B Bk e i TIF N &/
AR - WANEERERT BT R — 2V IEE - P U E B EAE E—K
B8 R A5 4R Bt FL R BE4H 4% (Global Wind Organization, GWO) Basic Safety DA
J2 STCW Personal Survival Techniques ; B[ EEEERTEAIM: - F 2 mE A = BERE
TAEAEIME A STCW = » HAT GWO RS <2 1 M B AH R A e H Y2 -

GWO H i/ H EI5 5 4% pe Bl R RS e dH pl 2 TR E GRS - B 1E R R AEZEA]
TR TIFRE - BRI & HLEEILZ 2SR AR Ko B Ha
FEHIREAE - £ 2009 4 11 H 24 H » —ZX i Falck Nutec #5588 » JRST A& (Esbjerg) 1y &
=% [ Vestas ~ RePower(¥1 5 Senvion) ~ Suzlon ~ Siemens 55 13 52 JElEE 1240505 T HY
ISR AEAHS - ERE 18 o IEREH o R EEEMOL AR - 5DUESE
FH &R ER R R FE LAY &SR - Falck Nutee FVE A FTRA B AHHERA BN - GWO t[FEE
Falck Nutec ¢JHREVEITERREMIINAE - £ 2014 45 - AIBLAEE EE £ TG (DWIA)
HEEE - tH FURBEAH AR E T B B8] GWO HIENVERERF & E A 239 0IFE K -
tE8 Ryte Bt 2 alll e Z sl ek o & FHEE R 4E(Criteria for a Training Provider) » Jff
2 El| & 1% (Criteria for Certification Body)fJsRa8 BLALAYEE AT « thoMRAG & BRFE - R T
BIRPATEEZRSN » Z A EH ] A E GWO Basic Safety Training ZHSMYZK -
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VATTENFALL

wind energy solutions

MV, @ Vastas

MHI VESTAS OFFSHORE WIND

{acciona SENVION
Jeedon: P sse

[l 18 SRR RELH AR IAH B FRAL
{5 G+2017 SRR ESEH > OB 1867  BHURFHHE | - &F 1166
fF ~ EETEER 319 1~ BRIRE 225 1 ~ BFREE 78 1  [RFITIEREM: 30 fELLK
= THH 49 1 - HEIRRERL T -

— ~ feE (Hazards) : ZHEEAEEEEHAIFENL -

= EHEE Y (Near hits) * (L AT REE L THEHH A B H ARSI THAVEN - H
AIREIERB R RS NE: - BEIE LI AR A S BE - IR EE R
TETIE IR - SRR 7 2 B e SR AT DU E R Ry — B > 2P
ATV EZEEE > RAEENRASEGE - ERRRHES ERAEE
Zreg AIRF NG E - FEfE SRl o] DIs R BRIT S0 SRR |EFEM
LURAERE BN IR0 T BRI -

=~ BT B (Firstaid cases) * 75 FHE( T H B BB B8 AL e A TR BB AVIS
F o HEAGHERRIGHE R EGE

VY ~ B2 {5 E (Medical treatment injuires) * S5 ERE A e LU S BB TUEM 0 TAEH
FREPRS T/EH S > (HEEZKEEN SRR ERE -
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https://en.wikipedia.org/wiki/Occupational_Safety_and_Health_Act_(United_States)
https://en.wikipedia.org/wiki/Occupational_Safety_and_Health_Act_(United_States)

11~ PRAIZAF R (Restricted work day) @ SHEAFHESE UL A LEH » (HEEE
— B NAERCE G F S AR AR AR A & 58 I B AE

N~ RETAER(Lost work day) * JEE an (T2 TH N NAERCE B TR AR AHE
REEEMIE - BREAEH - BRH > RMERH > AHEH R E B IRATE R

& o

=

£~ BSNERGE LT (Fatality) © 7 K —$4 802 N TIEMHB S 2SR R IMsE CHIA
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RS 2013~2017 4 GHEHER AT IR

G
e 2013 2014 2015 2016 2017
TTRA
f&: & (Hazards) 102 97 450 535 1166
JiE B S #(Near hits) 345 655 336 271 319
X5 % B (First aid cases) 61 95 70 61 225
B2 7% {5 22 (Medical treatment
L 30 89 54 42 78
injuires)
R %l T.{F X (Restricted work
12 14 32 35 30
days)
A TAER(Lost work days) 33 44 41 43 49
=1 616 994 283 087 1867
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EFSOETAE - AL g SR A ARE Y BRI - W EATEZ R

wo 1] 2 7R FE A &k(Global Wind Organization, GWO)  aZ{#%f% T Z B HHll/EE T
ek > MBS g EAETE -

PRI > S L 2o AR M am - DABIOERI SR Ryl - B[ Ja A o afe = eV B T T 5
NG AR e Z Bl S > JRIERTLEIET TR R Rl R R B R ~ BURFRTT3Z
RO HBIN 2 2 HRH (Health and Safety Executive, HSE)/AHE K EL 25 - i »
FHEFE BN HIE < B B TE e 2 AR R D - REBESR - B E Lk
%2005 = 5 adsg B0 DNV-GL ~ TUV(FERAA) Be BIFRHARFTfiE 2 B B2 2
RRRE” o ZE I R e i 52 P Sl L5 1 S P K 25 PR 28 = 5 e s i B PR R E A R AL
SRR LRSS IRR LR TEIRE AR > LLAN  BIERGHER - 55 = A Tr AL
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ERH] - SIBETRBUR H AT ETE A B R B AR it - BT At

E TR A BT SER(E B AR R e e TR HA -
— RS A R T

(—) Internationally Recognised Codes (BRI /NS0 54:487) » 411 IEC -

(—) Recommended Practices (35 E7%)

(=) Standard (Hl#2%)

(V9) Service Specification (FR¥FNSIZF)

B EE 2 B (% IEC > #1532 1SO » BlFE AT L » Codes 4 > Specification
PR W E N BT 58 2R E] AN FERF R Ry — 3K < IBC JEMIBI R A ARG 4 E %
FEAMETIAER] > L4l =54 Recommended Practices(i% B 75) ~ Standard (R loFEAE)
J% Service Specification(FH N AL 7 @I 772 » HARHDHHERIPRAH AR ECEE = 77 20 a8 B AL
ST BB RER BN A JJ4RS LR XA (ST > 4055 Renewable UK » 35
B APT %% - MHEARGIER - ME E-FA-B~C-D~E~F~ G J7p840E 20 fis
f%2 75 Design ~ Construction ~ Operation —=[5ES o B AL FE (e T BURIERG &3]
2 Rl R R - A S s B AR A « EROEA - AR BN R R ARG EK

ZIEE ~ fE ~ FanER o JPRREL(Specification) > DIFEZELI[EA -
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A: Quality and Safety Methodology
B: Materials Technology

C: Structures

D: Systems

E: Special Facilities

F: Pipelines and Risers

G: Asset Operations

J: Wind Energy

Service Specifications

Recommended

Practices Operation

Construction

Internationally recognised code

20 ESEMERES AR A ELE

(ERAE © DNV_GL)
MWS & IAMWS(the International Association of Marine Warranty Surveyors )58
“HE > R B - H > DL LOC, DNVGL-Noble Denton, Global Maritime 5z 553 %4 > [ERIF&H;
# P~ 3148 DNV-GL Ffi3T » 533875 1SO 19901 & 1S0294002015-2 » [ {f£:% o
ERFREEE 2 B AR T H B2 52 MWS 2756 /2 541 Noble Denton~ LOC ~Global
Maritime %= & H i 1€ * AEARHEFEREE 2 MWS Frgft - BHE 5 -
PR LR\ E]f% A] 2 Marine Warranty Survey (MWS)EE = & =028 AL » 40°F -
(—) London Offshore Consultants (LOC)
(=) DNV GL Noble Denton
(=) Global Maritime
(’9) Mwaves

(#1) CondMare
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(75) Red Penguin

ClassNK : HA » FFH xR A CodenGroup #THAEE NK i AEE ~ HA ~ g5
HA ~ i R R EUREEE MWS 22— o

9 BRBUEREHE 2 aF AL > B 2.1 K 2.2 /NEisEAlEm L -
F9 REUEHEH &FHA

H| B | BBEE | fiEE | BNE | BEE s s
|| e o . i e BB (P 2
K| x| EERE | EERE | BEE | BT
MCA [t & OREIs T E T %
2fe5 WfinZ4t e - ZaE
R AR IAMA -
HSE F.HH & Offshore O&G #i|
i DECC 41 CDM -~ PPE - Jack-up
1 | DECC MCA HSE EA e up.
B MMO Personnel Transfer ~ Working
time -~ Risk Assessment ZE77
2 TIEREER ik
FRELA -
FrE PSS A GHES|
BSH ST Z 2 - BELER
X s BSH BG BSH BG R ANEHlS#(ETE GWO)E
Verkehr | WSV IEEH > FAEERESIE G+
Verkehr -
f551
HH DWEA Ei European
3 DMA DMA DEA DWEA Agency for Safety and Health
" and Work 2{F3TE - BS#R
FHAE GHg51
= | MEA - W iR T E B R R E A F
4 | . NSI RWS SSM AR B RIRE G+
| MIE -
551
BOEM #l|E BEJE ’
% BOEM : o %JIEE@EEEZ /iliﬁ”
5 . BOEM | MARAD | USCG s e s~ IRERE(REERT R W
: - B N7 B R B T
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w | W | R | mECE | ehE | meEE
K| R | | EE | | R |

OSHA : | #H g &) - KEMEH
/K 1 K | BOEM “&iE o
K

B8 RHE - AFFENEZRSETER TZ &R RS
—  RESE TR TR kR
B S AL T

(—) BEEUKHMHEERE R © B EF/EE /K5 (Bundesamt fiir Seeschifffahrt
und Hydrographie, BSH) °

(Z) MHEFEMRE © ZEEHFTEBFEENVKSIT (BSH) B FREEM/KSR -
KIgEFKENTEEER (BACKEMFTEERS) -

(Z) BELE K IREREREENE F% 4% © H BSH F1 Berufsgenossenschaftfiir
Transport und Verkehrswirtschaft ( BG Verkehr ) 38 i a% s B2 17 e (U RMIA 22 2%
RBEFEE &R -

(PY) 5= E#T - B BundesstellefiirSeeunfall untersuchung ( BSU) BHFES/E _F B
BEFHE - AN R EFTA B EE B Mrks = G Berufsgenossenschaft ( 5Y,
HEYE Y ) SATTAVIERRGENEL -

MTEBBUF $HEeRiATie o 2 =K © ffifZe 2 ~ BB LRELELIR A B
ZAHRERBIRAT
(—) AfnZe AR A

1.Small Special Service Craft/15/ (applies to craft < 100 GT)

2.0ffshore Service Craft —based on exemption from Cargo Craft requirements /16/
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carrying ‘offshore service personnel’
3.Flame resistant machinery space insulation
4.Machinery space fixed fire-extinguishing system (2 fire pumps)

5.Immersion suits 100% total SOLAS liferaft capacity
(Z) BEITREZRER
1.National requirements for safety zones(500 m will normally apply)
2. R RIS PN By 2271 German wind farms are closed as a rule.
TN B 2T GRE 7 £ B B A S 2R N BT8R - 40(Global
Wind Organization, GWO) - fERBUN A GG FEFF Al $1 506 A B2 23l SEf TR -
» FIEEE TR T2 E MR
FIESEUR P85/ (Danish Maritime Authority)$f 58 EVEEFT 1 2 240 B
A= gEi A (Renewable Energy Act) » 5% 540 - SEe+ it B AR RE S e Pl E - 2RI A1l
PR R T4 2 AR ) o 2 i T2 Bl5s T2 2 HE AR 2R

TAEEEEE 5 (The Danish Working Environment Authority) BAEN 274 B A= B T /E

l

=2 (Buropean Agency for Safety and Health and Work)i&{E » {64 FHEEUT Y T4 Fil
{E » ZEAEBEERETEHN R A BENBCE RN L 210% -
DT & BE R PR BUN HE Bl e R BB 2 7 2 MERA B T AL - PR & =k
FREEEAERA 2 HHVEEZE L ER Ky - FIEREEJR I RH(The Danish Energy Agency, DEA)
F} 58 /S5 M) (The Danish Maritime Authority, DMA) 1K F+28 E M4/ (The Danish

Civil Aviation Administration,DCA) » HAHBHIEAIMEFT AT ¢

(—) TEUHE I © @Y DCA Bk
() Afn B R R © DMA B

(=) J&% : 1 DEA KJa5 e s EiE
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Al \ S A DMA dEg B #

FHR A ST R R B S8 PR P 2 B I B e J B Rl 3 ARt L7 A 2
B 8% B ZBE T REL e ZBIZEN » BURIT SR P 2EM 2 B 70 AT UR
B AEMER2HRIA « 55580 - 4l bAlc s 5780 » KAV 2R Bl Orl B 7 5 = 7 sl ao i
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=~ HMEUNBREIZR S TR T2 A0 S
AW ZEFRU TR ~ PPEFEONBIZR B TAZ T2 AR EAh - AR st B3]
DLRARTRAHEF TRRBAATT
(—) 55
T ERETILE - BEEDRE /B E TR HEER Y B - £
MR S IR E o (R A R AR B R R B AR o SR —E R R
E7£(Offshore Wind Energy Act) » H &35 7 BLAlL F fRf R4S AFH(Ministry of Economic
Affairs) DL Ry ELRiE 7 25 B PR i 8% 2 2 (Ministry of Infrastructure and Environment) o
Hh o TR B B A [EIRE Ry - FRTREIA 2020 AR Sk EapE R B AR - X EIFTHAE 2020 4
IRFEERY 14% R RETR S EL -
SN R B TAR L AR ARIS - ST N s A B S e
JEER G T2 A TARGIE - ([BASHE S T 2 R MR 2 A - AEREETRE
LAY FRAT
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10 (e e A AR AR
BRI AR AT e
Arbeidsomstandig
hedenbesluit incl | Dutch Health and Safety at Work | fi] [ & & T2 %
Bouwveiligheid Regulation including Construction Safety Eoy e
(1997)
Arbeidsomstandig Dutch Health & Safety at Work Act PRI 2 5 A
hedenwet (1998) e AEAE L
Approximation of the laws of the Member | &1 ¥f T.{F 5 fi ¥
States  concerning  equipment  and | BRIE Z 2R KE %J
ATEX 94/9/EC , . : i
protective systems intended for use in | B1% & R
potentially explosive atmospheres fﬁ%ﬁ
B101 and B116 of | Reference Designation System for Power | &1 ¥f &8 7 & 41 #
VBG Plants, with clarifications for WTGs {THAH
SREEAACER > (e R BRI ~ P B E] > AR B e e B i A e T
BRARHL o MR RIE BN B AR BHCH 2 /réd - B HAE S B

s E °

(7)) BB

F RTRIE JRy FEB e R B
75 The crown estate Ar4lt - HRISREICAEHE AGW 2R RS DAk
i SGW il 5 TEAE TR 1 - TR AR 75
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g ~

GESETERER (MAIB) A RE R T3 A i A -

— RIS FENEEEYIH MCA B8 [EEAERIR ERVERE(ETEIARRER B
1 HSE B8 - MCA HYEHRRAEEH5E - (RN TR BRER L2 2
Tk i BRI E AR A ARk - WRERIBFENIBFRAYTH » [FRE
BRI F AR & N R AN A A A i B R AR -

MCA EEHITHTA R it WSR2 2 ~ Ao R & e BT F
AYARL - PRt A2 2 e B A P P A AL E TIERY A B URAL RFEAG R
PER N THYRTA AL 0SS -

M55 —(E B iz HSE JIl Ry A E 1 22 Bf EE B 2 EORG /4 o ANERE DA 22 PR b
[3#(Health and Safety Executive, HSE)Ffriill i 2 FH B A 0 R 1] - Sl 2 ¥R i B (HSE)
THEBFEHIE ZEMHBEER - HIEEENHIEMREZ 2 » #4 - TEREIM
# o Hom BAEHECR TIE N SRR - & MEA LIRS A R Z TIFE T ES
Ak 2 e - fildl > HSE MR E A& - ST LIRS eindly -
HAHER AR AFTA LIFSAT (EARSEENUE B3t ) IET TES e s - &
SR AR AR A S o WA TR LA sk B T2 R g -

B R A R
b 7 BB S HIE] 2 g TR TR IVE S SR 2 BE TR T

TP BRPRAEAE » RK/INET T 4E 2 ERE JT4H 4% (Global Wind Organisation » GWO) ~ E[&/55E

7&K 1P 1772 (International Marine Contractors Association » IMCA) Kz G+ » ERBAAIT -

(—) EBREILEGGWO)

AU H AR T — (A A F R SR B | Z (R R 2 A - [
JEVRE EEZETHS AR A B2 i LR - DAErRR EIEEZ TIE N B T e EIFsER
S5 2 MG S R EE A - FEARZICA R GWO HERE 2 B R A AL 2R

gll|(Basic Safety Training » BST)Z K » $Z3l[NEL R -
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1. = (F 2/ $R(Working at Heights) : 7= (FoERY A\ BB BT S (F2E514R
AR R (F2E A By ZE 4 TAERIE R EREE TRy S22 8% -

2.7 ESRAF)I4R(Sea Survival) * JiF TIE AR > BHFHEZE LKA -

3. F#E(Fdl¥k(Manual Handling) * HEEEAEREF TIFSATET TFEIFRIIAS -
FREIIEES -

4. P = | 4fi(Fire Awareness) @ 50K SEESEHY A BIEFTIKRIERESFI - DAFIDK K
ZEE RN B BB -

5. R/ eR(First Aid) © BEF T0E A BRYERGHIE S B el -

(&) B EEREEHE(IMCA)

IMCA BZILHY 1995 5 > BERIEHRES > BENUE M TSRt Ry
FEZMG > RS ENE IR > St - DIHECRIESR AR TEELIEA
B2 RRRER - HFfE e L EE R IBEMEE /B LA BinA40R ROV
Ry > AEAEAL B BINSHEE - FHEETRIERGNLR Z 5 A SRR
A GERL -

LBKEEfEr

IMCA BRFE7EKAR e (A BEAN (T 22 Aot TV KSR 2 e - B
i (R RtE » A e EEURIERIE R SR EOR 2 A B - TRkt
farg > TEKANBIEEZ -

2. BRI R EEamM

RIS EIEAAE - SRR R TS PR AR - HUSEhPIgEZ

BREEAGEEIR(E - KM - SEEHE R T SHRAGRE - L7B/KAEAE - B
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EEEPIIME AL eCMID Z147 RO H N B - eCMID By EABRIS (iR
FIEAZAERE T - AEPER 222 MAIReR » D BRI E A ERE - A
HEEMEE ZEK -

3.8 LA EEEE

ORI B R B 58 P B AR M T K SR B BLE A A - BB E rT LA
BRI BRI /K SR & i+ 3Rl ER AR AR - DUESETIRIR b SO PEaERE
TAEHARE A G1FE ROV FI AUV S35 4

4.8l 2401 ROV £l

ROV F[T EFENE L HBAERS - HAZ/KER ] » KRG TIE ROV K

ZE Ry 3,000 4000 >k - E{EfERIEHE ROV L1524 - ROV N EEH - sEIR0IE
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GY Ky GHZRIE » RRILFY 2012 £ - 2R EE SR 2 ERERE 7 28 - |
B RVER 2 R 2 B PR B B R A AR S RAr VR (EL - DASRT R (e = e B
EZueiE > RSN IR E A28 AN - B E T HAREIRA
=] # H4ALHE Jonathan Cole 1 G9 4H AR E A 2 B I AN R4 45441 B 5 Ry G
G+2015 £ 11 A 25 H - JLEERZHEHE] (HSE) fE7LE] Bootle ZRHH— 2k

FEEEERTET G > GHIZIR T3 ] AR o BB 2 SR (AR B 2 e A T T A A

= o
[==]1

5

B GHEILLUR > AFIREE ST H AR - S am i m B s A Ay s
KT BB ERIZGE - HEGREE—D TR ERE R - SR K ATRERRALZ
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BE  REBELER T e

TRIBSEE ST EhEl et 8E - AR TAEEE L EY > BFA 8% LT - fH
HENZG = 5%E NREIEEN - AN - EEITE 1970 FimiB R E L A
(Occupational Safety and Health Act) » 5k T7HKSE 27 % (5 P15 (Occupational Safety
and Health Administration » OSHA) > {F 1970 /% R IHESS TH TAESTET A%
KRR o IS EEE N FE T2 Z 2 EEH OSHA &t » K FEEE
PHIESURT AT ARG & M 2 B e 2 AR I e i B AR AR (E R 2 /D 7R D
OSHA fZ » o

R AR TR 2 22 (@R A FH S RE RS J5) (Bureau of Ocean Energy
Management * BOEM))E#E » - BOEM il i FE A fRIEUAMT - DU 22 2 MIRE - B OR
o 0T E L NI T BURE R EAI i~ B ) - {2 BOEM T 2453 A E
HE R EIR  T9 Rl SRR » SR AR R 5 T E — 17 8 B B 524 (Safety Management
System » SMS) » HERF(F 2.2.1 ZEHIHEFAMRREA -

—~ BHEEAR

AR ERIATHIE BN E O EHVARANE 21 fis - EEIEE & 2 B
FElESEH OSHA EHE » MyE&EMITT R RERR A FH 5 B0 =77 #7 BE (Unite d States Coast
Guard » USCG) « KEEMMIL ~ JBISFTAES) - BFEZ 2 E R A4 (SMS) & BOEM &

5 AT R MRS USCG R -
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Jurisdiction of Offshore Wind Farm

Regulator State Waters and the Great Lakes Outer Continental Shelf (OCS)
Jurisdiction of wind farms on the OCS including
BOEM No jurisdiction™ SMS. The scope of the SMS should discuss all

activities and all facilities, regardless of jurisdiction.

BSEE No jurisdiction No jurisdiction

Safety of navigation, life, and property on inspected
Safety of navigation, life. and property | vessels on the OCS, but interaction between vessel
on inspected and certain other vessels and facility for wind farms on the OCS is still
unclear.

UsCG

Jurisdiction and regulations for specific o . .
OSHA or state T N ‘ . ‘p No jurisdiction: BOEM intends to exercise statutory
hazards of offshore wind farms in state " ’

OSHA . authority.
waters and the Great Lakes ¥

Federal Energy
Regulatory No jurisdiction No jurisdiction
Commission

USACE No jurisdiction No jurisdiction.

*BOEM does not have jurisdiction in State waters: however the wind farm SMS should discuss all activities and all
facilities from fabrication through decommissioning regardless of jurisdiction

21 Jurisdiction of Offshore Wind Farm
(—) B2 EBEEHEF(OSHA)

OSHA firAZEE%55 T - EHIERE N —M 329 CFR 1910) » H#E2(29
CFR 1926) > JEEEFIEMSE TAEELFT(29 CFR 1915,1917 f1 1918)2Z7 4 K fEFHIE -
OSHA 73 & J\(EE 7 - EFERFAEEL A - AR E » BHEHTTE - &INETE
FE > iR E RS WA E > ML ERBEE - frA OSHA i
L EHERRETE 29 CFR 41 BEERES 2 TAZ SR 1910(—H T3E) »
191S(REMAL SR ATE) ~ 1917CRHENEEH) ~ 1918CHEZ 2 IEFRAR) -

1. 29 CFR 1910 Gl &% PATA EEAM » Hl T4 2MEBAEBENT
(1)EFR 2% (CFR 1910.269)
(2)B%7%[755% (CFR 1910.27 ~ CFR 1910.132)
(3)#k4: }772(CFR 1910.33 - CFR 1910.39)
(4)MEHHZEAZ2R (CFR 1910.146)
(5)FF5 KHEHE(CFR 1910.155 - CFR 1910.165)

(6)7E/K{EZE(CFR 1910.401 - CFR 1910.440)
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2. 20 CER 1915 EFEEUFEMEAS + AR - EARLERBEDT :
(L)L PR 22 (BE67 B)
(Q)372E BT R T (FTE (R E)
(3)— & T (I (EEET F)
(4)2 EL R B (B4 G)
(S E AR (B8 D
(6)HSRAI KHE i (EE 6T P)
3. 29 CFR 1917 £3 RHSHA(F & HHAR  HAAMERALEL T :
() B EIR A (R85 ©)
) {E A E)
(3) WS T (EE AT F)
4. 29 CFRI918 $R{LGHREBI - IF3H5E » EAIRPESTR T
()R AB A (E5ET ©)
(2)—f% T-{FE(E2 D)
(3) AL B EIER R F)
SRS 2 B EIR (AT G)
ONEINGE e R)

(Z) BHREIREE/F(BOEM)

EEINBER(DONTE 1982 FAIZEBEEETFMMS) » &FEEE FEEFRARE
FIBEAEULA » MMS FELEETECHAIRIRR « 2005 FgERECRAE MEETIHY
T MMS EHREEMI(OCS) o] FAEREJR 2 HEF » RBEBR ECHAIR AR > MMS JRE
H OCS HiAth)f F8E T35 B ait -

2010 & 4 HEA“FoKH PRI % - DOI 7y Rl A i e S

(BOEM) - %t 2151384 [5)(Bureau of Safety and Environmental Enforcement> BSEE)>

75


https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=12951

Fe RARERUSL A\ 2= (Office of Natural Resources Revenue © ONRR) - 2010 4 6
HiRs MMS AFEURy 8 RE T & FR A/ (BOEMRE) - DOI /s BOEMRE 2 il K¢
W B E LS ONRR - FEERITH & R U A BREER - JHBRATA TRAE & th [EE0MT
AETTHT - mIREEAE Z H 2 (E72E -

2011 4¢ DOI % BOEMRE #147 & BOEM K BSEE Wi{lE & 17t - HEHH

Y

HY Ry IIsR AT 2 BRI 2R BRI INRE - DUSGRFRE TR B BB 2 IR B iU A TIRE 77

B -

Resource Area

Oil and Gas and . . ]
Responsibility Renewable Energy Oil and Gas and Oil and Gas Renewable

(after 2005) Renewable Energy Energy

Promote resource
development

Economic analysis BOEM

Leasing

Environmental assessment

BOEMRE BOEM
MMS
Safety and environmental

BSEE
enforcement

. ONRR after
Revenue collection| October 1, 2010 ONRR ONRR

May 2010 to
October 1, 2011

1982 to May 2010 Since October 1, 2011

[ 22 USDOI Regulatory Responsibility and Resources(1982 to Present)
1LgHREIRE /S (BOEM)
BOEM &5 EH R FE IR - S50 AR AR - (EAEH
2005 FRE R BURAZEEBHY—H0 7 » BOEM il n[ A RRER » g2t
’E o IRIGORGE » M T7h e HL B NI T BUN e HEATBR L AR TTED - 1EV W TR
MEZR T » i T » FITARRE - it BOEM HY S8 RE 2 H SRS T Al =

BB iR R7aEEEE > Kk BOEM %5 BSEE 7 T2 B Sl (73
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AR K A AERER A AR -
2. ZRIRIFHIER (BSEE)

TE H AT4H4%45HE T > BSEE REJ G iR 2 )13 8 - 1 30 CFR 250 JA#H
HUE » fUFF BSEE EE AR -2 Aol R AR » H TSR RERE
RIRAFN » FIETERFELE - BRI 2T - FEIRIF B eSS E]
PUR Rk BT — (B RS o0y

3. KRB #EE(USCG)

USCG FHEE BN S » BELENIGEEH » KEEW > @22 fE i
FELE 4 33 CFRVERIETIE » {H USCG [ #: 2 BUA I v B AR AR SE TS A E)
BT > USCG 81 BOEM ik & B EH AR BEEHE LA RER
sl < AR K PRt AL AT AR BRI AR % < AT - DA B A e A -

£ 2012 5= 4 5 » BOEM #1 OSHA ¢ USCG {EAFR & Eatami = RS T
B2 77 T B N R KU A T A - B {2 FH BOEM JEAG/E R FEME T A
Bl RS E » HEDRIRIBZ S 2 M (SMS)EE(TEE > SMS [EWETI
SPAERSE o B TR T E R — RO SBITIT o AR BT A R ZE A R CR
SMS ez -+ ifiiAKAH AMETR K SMS (5 S #E# BOEM i -

SMS FZEVHREFELITAA

(DAEIRECRATA N B2 %4

() EAREEHR - PEHIFIRAPHThAE

Q)L IEEIET

(4K AR E)

(5)AferiREEE & SMS

() AN felfRIEFEVERLE A BB E 2~ 553l
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a7l BOEM H i SMS BR Z 580 M Z B & | AHBHE S NI E 2841 2 SMS
fEfER - FE AL TAE
(1)(API) Recommended Practice (RP) 75, Recommended Practice for Development of
a Safety and Environ-mental Management Program for Offshore Operations and
Facilities, 3rd ed., May 2004
(2)(IMO),ISM Code and Guidelines, 2010 ed
B)EX [£ %5 T.4H 4% ° Guidelines on Occupational Safety and Health Management
Systems, 2001
(4)(ANSI) Z10-2012, Occupa-tional Safety and Health Management Systems
(5)Occupational Health and Safety Management Systems— Requirements, July 2007
(6)(TA&R) Project 633, Template for a Safety Management System for Offshore Wind
Farms on the OCS, October 2009
(7)Cape Wind Project Safety Management System, Rev. B1, October 2010
(8)(OSHA’s) Process Safety Management (see 29 CFR 1910.119)
(9)OSHA’s Safety and Health Program Management Guidelines (see Federal Register,
Vol. 54, pp. 3904-3916, January 26, 1989)
(10)(BSEE) TA&R Project 709, Sample Safety Management System, Dratft,
Version 1.
ey 0 SMS DUy HAR R (I DB R A 2e e Z B - SMS |] LA
Fimanl S E R Rl - R RS R R S (AEEECR - AR
& Gt SR AR IR G - By TIF A B T et EemivissE - -
A Z SCAFFIEE B SRE RS [ E S5 s R (R E AL - (H A2
AR -

-
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=~ AR

AtFE i RS 2010 FR SIS H 2 GHE TRMBRNAE - 0% 11 For - &
FEEARHRE RO 2 AR EE R L APT » SNAME K5y ABS Bt HlEmEL
BE - NEZ e JISEIHE - RERNE TR T BYNASEEE TIEREIU ) #54

x 11 BEEE TR ZRNER

Guidelines/Standards Document Title Edition
ISO standards

Petroleum and natural gas industries — Specific
1ISO 19901-6 requirements for offshore structures — Part 6 : |Dec-09

Marine operations

Petroleum and natural gas industries -- Site-specific
I1SO 19905-1 assessment of mobile offshore units -- Part 1: Jack-{2012

ups

Others

AISC Steel Construction Manual, 13th Edition 2005
Recommended Practice for Planning, Designing
APIRP 2A and Constructing Fixed Offshore Platforms—|2002
Working Stress Design-21st Edition

Design and Analysis of Stationkeeping Systems for

APIRP 2SK i . 2005
Floating Structures -3rd Edition
IMO CSS Code - Annex 13 2011
Guidelines For Site Specifec Assessment Of Mobile

SNAME 5-5 and 5-5A i 2008 Rev.3
Jack-up Units

ABS Marine Operation 2010

(—) EBREHEE (API)
5= B 00 & (APD (1 5% B B R A AE B2 & (ANSDEE o] Z ARAE e (&% - A
500 {772 APT EEERIERAF EEIMUHAIR AT SR L e E A - e A
AR ZABIPRI TSR Z 2 - APL (At FRE XTI G - S RERE
FISEE S 5) 2% B &R 2 iR aa ikt - HATHE Z BP0 BIpR A -
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https://zh.wikipedia.org/wiki/ANSI
https://zh.wikipedia.org/w/index.php?title=API%E6%A0%87%E5%87%86&action=edit&redlink=1
https://zh.wikipedia.org/wiki/%E7%9F%B3%E6%B2%B9
https://zh.wikipedia.org/wiki/%E5%A4%A9%E7%84%B6%E6%B0%94

API i B Recommended Practice » RP)fE 2 R E B 1EE » BIIEIMENE . -

(=) Bt TIZET 7S (SNAME)
5= SNAME 2 F Y BRI BEE TR E - 4 fh G i 8 2 TREA
FIESE N LAY > ST REENEMNUEE TRE ZRK0h ~ RN EBIEE -
SNAME J£#7 5-5A @ Guidelines For Site Specifec Assessment Of Mobile Jack-
up Units £y 520 SRR AR - BT 20CF G R eSS RER TS 2 far -
HHENGREE B 0P el St E E R EZ R T -

(2) EZEEBATE (ABS)
S5E ABS BRIZRY 1862 £F - HIRE (e M E ~ Lanfl B AR 2 et
TEEGEEGEFAERS f ZSat » BE - EEREEAIPTSE R > BHSRT
fIE SRR R AR 2 SE B - FLBTEEY Lloyd's Register, LR ~ #fjzi DNV Jfif#

s = KBRS -
F=61 BUNEBBIRRZERRERN

HIETHES] > g2 TR AHRE AR &40 API » SNAME ~ ABS % » HAl& REZIR(E - i
S Z5GT - ABG R JIERE - DLEBBINRAS » R TA g A F]
wo ] > TERERPR L 2 s » BURRIE R (RS SE = el aE A Rt e R F T
LR - R ERIANTFTERS > DA BZ 2R 2 EHIE > W1 Ealfz K 2 5B
IR FARE(HSE) ~ 2 EREEF R B R 2R (GHF > ol T

— ~ EEAHEHE(API)

AP BERF SR 2 AR ANIE 23 PR - HIREY Ry/K B ROK M ESRARAE » A= RI5E

5 APl BB TR L 2R » R aiGEERE - JFRSEE MR A\ A R

Jll - EXREERE AR EARGIT - N BERREIEE B iR E AR 2 R E B
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https://zh.wikipedia.org/w/index.php?title=%E5%8B%9E%E6%B0%8F%E9%A9%97%E8%88%B9%E5%8D%94%E6%9C%83&action=edit&redlink=1
https://zh.wikipedia.org/wiki/%E6%8C%AA%E5%A8%81%E8%88%B9%E7%BA%A7%E7%A4%BE

EEZHEBMUE - AR 12 R

API Standards for Safe Offshore Operations

1.
]
198
19
178
1098
1.
-
s
x

[& 23 APl 2t/ bR SRR

19901-6 - 2009

12 5B AP B R R i T4 2] 278 HB A
RP 2D Operation and Maintenance of Offshore Cranes
RP 2MOP/ISO

Marine Operations

Orientation Programs for Personnel Going Offshore for the First

RP T-1 ‘
Time

RP T-4 Training of Offshore Personnel in Nonoperating Emergencies
Recommended Practice for Training and Qualification of

RP T-6 Personnel in Well Control Equipment and Techniques for Wireline
Operations on Offshore Locations

RP T-7 Training of Personnel in Rescue of Person in Water
Recommended Practice for Development of a Safety and

RP 75 Environmental Management Program for Offshore Operations and

Facilities
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=~ EEER TRERTR S (SNAME)
SNAME #fifife KJEfs A B $THONA S SE - BT Z B ke e « Tt

WHE - 2% T Guidelines for Site Specific Assessment of Mobile Jack-Up Units | 7 7

FOFEERATT ¢
(—) Guidelines For Site Specifec Assessment Of Mobile Jack-up Units

LAREE HAY - PR3 B i el RE A B Z T T ER et A
2. B {E R B
(D-FEEEER
(2)HHr &R
G)EEE R
(4) K A28
3.4H%E(configuration)
(DR EE
(2)%RfE
Q)HEA (LeglREIRET
LR GIE 7
(D) fersZE B
(2) R RATHL AT
(3)ETI
(4) B2 AF BRI B ] e 14
(S)FERE LA
(O)E Ly
(D ALREAR R feT sk
(B E
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(9) FAtfuyek
5485177

(D)

) EEFEE M

(3) PP N THEK

(4)%htm e Bt

(S)THA ST

(6) LAt

» EEERAL S (ABS)

ABS FETRE B2 Bl » WARR ARSI - BURBRIAERA 2 52 Guide for

1]

Building and Classing Offshore Wind Turbine Installations -2 Marine Operation °

(—) Marine Operation

L—f%
g EIRSE I RE SRR RIS RIS R 8 B ATA RS EIFSE
i B E B RGVETE - (EE A REIEAIRY ST AREE L IERIEAVEREER K
ASRE 1 R 2 6
2. BT
g EAESE 2 SUPERI 3 AR FE M B S 13 46T AR RUATE - S8
HseEeMEA N EAFSRR sz At e E - Rl TIHER
(DFAUE EIEERVET R IR
()8R IREFIESE T TR 2 2 5Raa e
CYENAE B LRSS E G TIVERE - R TIERVEEACE - &hRewlbs
B FF i mak

(4 E L RS S R TR R
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3.55Hr
(1)faf 2k
OFEM:
SRS B R R EECR A W EIE L e 2 Fx  BEREPEER -
HREEE - BSBINEAS K EMFIRREEAFEIMARER - 74 2 #5E
TR ETIAZHERGT  fefaER - BERIE - FUEt - AB#EH R ABERE
BRGNS 7N (I8 e T A A T
- DA RSt

TeE A R (R AR ZTERURAE - FELAF ~ AR BIEGTTEE: - s ERRIR
BRI REREG  CHRAE S B EAE - R 2 B JR b S e R el (> B A
e E\ R RIS A B > LSS oh i - FTLME A2 RERGT B AR L
kit H KR 2 EH BT -
A~ BAfHEE

A BRI R ZEE - SN EMEARZEN - W ET - BEE
FEEELEE - EEFEYHE A Gy > FREFN T ZHEHRE
(—) AAEARE
() Ffin S S i
(=) fifra e EiEER
(1Y) ARk
(1) A B e
(73) PEIRELEE ] Z:47
() RpRE kA

RIRARAE Z FHRA 22 2 7oK (B TH=CAGA0 ~ B ~ ShEERSANSE)
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(Z) JEH TS\ B4
(1) e ey

HENER I EEE TR NBZ 2l HE - ATESS REAEE  BIEH
TERT Ry > A2 Sk Al 2 R\ B B 5% p v 2 T 5L BE 4H 4% (Global Wind Organization,
GWO) » iz ites £ 2 B = e TR 26k - 2l HAE R FEIS - gk
SRAEFSR ~ JHPTEEG ISR ~ SR/l e b T2 T EERIEIRE -

B S TR R # A2 NBIERa el B N N2 2 EER:
g ErmielESE ~ TBKIESE » @ lFse ~ FEILEER(F - BIRZEFEIER - VleEsEE K
bgE 2 i TRESE(ESECEd ~ M » fTfe REREFEE L s ilEEE - THAS#
SR - DL BN EAR B R = - g BRI R R B R R B AR ] - B E
=5 B EINERA B EREER 2R

REMEEIHEYNESE TR TR EE - Jelsh B I ¥ A g
G ZEHEMR R5e > BT 58 B M Z LB R PR HSE S ~ TR IR
REJE A& Renewable UK FrfiliE 2 /G5 TREAHRE {55 "B HI#E "I A SHYIF - TRt Z
A > [EIRF IR A TR ELRE 155 & (BWEA) il e 2 BRI E TAR e A - 54 > 2B
REMERE 2 a8k G+ H RIBIONBE 3% S AHBRM P AT (iK1 2 HSE kit - LORWTFER 1
HLHFE FFEU N AR 13 Fiom
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=13 BEYNEGETIEEH

R

BN

(T {5 58 2 )

HSE

Health and Safety at Work etc Act 1974

Jo B 2 IR AR 2 LR B
R Vs A A I%é\ FE5
B AR T M
ﬁ°7m%¥l%1§é%
MZHE

HSE

Guidance on Risk Assessment for

offshore Installation

BHEB A Y 2 2T
P -

HSE

Study and of a

methodology for estimation of the risk

development

and harm to person from wind turbines

S EBEMHREERE ARG T
BAJE bt S TR B
BiE -

HSE

Personal protective equipment(PPE) at

work

$1 (8 AP 58 5 HE 1T AR

ijo

HSE

HSE-Offshore working time in relation

to performance, health and safety

PR ERE AN B Z 43R0
AETTREE - WA EEE R
Z LG ~ BRI LR
EANSRESEYE -

HSE

Guidance on procedures for the transfer

of personnel by carriers

PHEER EEEEFE THEZ A
BB -

HSE

Jack-up (self-elevating) installations :
review and location approval using
desk-top risk assessments in lieu of

undertaking site soils borings

SHEETI R P TS
B b JEB A - AR
AP T B U
(TR -

HSE

Construction (Design and Management)
Regulations 2015-Managing health and

safety in construction

F R E AL R = A
ZNELEEHER -

HSE

Lifting  Operations and  Lifting

Equipment Regulations 1998- Safe use
of lifting equipment

S HEME R RS
A P TR -

HSE

Lifting  Operations and  Lifting

Equipment Regulations 1998-Lifting

equipment at work

ST RHEMESRATE LR
PRET TR AL -

B s

Renewable UK

Guidance & Supporting Procedures on
the Application of Wind Turbine Safety

B Sl P AT R 4 2
HEITHIE -

JEH
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Rules

Renewable UK

Wind Turbine Switchgear Safety

HH RIS T T2
BHl -

Renewable UK

Working at Height & Rescue Training
Standard

BT 1 e ' 516 BRSO B | o
TTAREE -

Renewable UK

Wave & Tidal Health & Safety Guide

B35 ORI AT BE A 2K
Z NB L BTSN
e BEEE A ESE A B %721
FAES] -

Renewable UK

Guide-Guidance
Offshore Renewable Energy Developers

Vessel Safety for

fifAZ =B TE S | — Fr Rl
PR ERE T TR & -

Renewable UK

Fire Awareness(FA)

KK THEELZR -

Offshore Wind and Marine Energy

o 5\ 2R A BR 22 = SRR 4

Renewable UK o
Health and Safety Guidelines 5[ e
Safety & Emergency Response in | B EE 2 B fES Bl 4
Renewable UK ,
Offshore Wind FPRIHSE -
AVER A E e PN = EC
Renewable UK | First Aid Wind Turbines (FAWT) THHEE G/

5l -

Renewable UK

First Aid Needs Assessment

IR EBOR RS - 55—
ey ] D 7 R EE B IR A

Renewable UK | Marine Safety Training Standard BEZSkEE -
Guldel?nes for the Selectlon a'nd ST E TR ol e e

BWEA Operation of Jack-ups in the Marine R

TR TR

Renewable Energy Industry

BWEA Guidelines for Health and Safety in the | JGZE T.f2 2 %4 Bl{#FFE T
Marine Energy Industry fEol -

G9 Safe by Workshop report :  Marine B 2

design transfer/access systems

G+ Working at height in the offshore wind | B FEE B = R E S
industry

G+ The safe management of small service | Bt/ Bl EE (5 F/NRU AR A5 RLAA
vessels used in the offshore wind R EH

industry
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G+ Safe by Workshop report : WTG service lifts | JE JJHEAR 5T [R5
design

G+ Safe by WTG access and egress JE\ I H
design
G+ Safe by Workshop report :  Davit cranes JINFRURE B 1A
design

G+ Safe by Escape from a turbine Nacelle in the FEA kSIS R iR A
design event of a fire

fRIE RACpT S 2 Bk BN ERHBDARE /Eh= > 772% G+ | The safe

management of small service vessels used in the offshore wind industry | » FBE$HE/ NI
TR TEEST - HES B/ N 500 GT H A5 K TE0E FIESEMG > BFEAT
(—) NEEHEH(CTV)
(=) & (guard vessels)
(=) i Hfii(stand-by vessels)
(1Y) FHEA
(F) TAEM;
(7R) HERFIBLRERS
(1) i S Hfi

BN BHEPSEED O RASEYEES - B e R R - GHINUREMA
LR R RS IRS B RIAIRIGEHS - A0 ER - /BEHEE » BBEIREE
MHEAEER - B AR BIOMGH S s RAH BARL P P RTE <~ ZER A - (R IRBDEM IS8
EREBOL -

BN mASHRERY TREETHEE R HA], - TSR emAeA ) BAET
E 0 (HEERYE LAl SRS B MG SR A MR TR R
2R TR R EEREEIR T SR (i BERE EAHEL BRI - o] S SR e B

¢ HSE HSE-Lifting Operations and Lifting Equipment Regulations (LOLER) 1998 : Open
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learning guidance ; - HmEEZ 25T ~ (FRAE - REREEE HEIPER I ESRZ
i .

FItE S B VRSE BN EZAAE " R A A, B T Bl e
TR | FTHEIEEIRS 2R A FH TG - (FE AR MEEIHE R 2 5 > 280
BRERBN I RE T TR ESRIE R BIE )2 1R - W2753% 20 BT 2 A AlaEact -
gl HSE " Personal protective equipment(PPE) at work ;= 55 {ESEAIA BZA/K NI T{E

o BIPIRIG TN FEE R ETEDIIE » 15 IMCA JBK (S -
SIS REETEITE TR LR EiRE

HAIHRE &S5 2 EA U LA - (R TEG A TR & (R T2 &) am
2N TR T4 A A - BT LA A A LA - AURERUR LR BB
B HErS BRREZE TR M TR - AR5ER DL AR e B R A = - A4
FEEINARRESE TR = B EHE T B K ) R i G B T AL, T BRI
JeE LA BIUMSTR M AEH T, - T SMRTENER A EUREDAE T2 ) S TAREEAE
o LUN R s AR

— BB TR
TREG & eSS TR T E B A — 2 AEE > 7% 90 48 11 A At TR
it T4 AR AR AE & T Z A H BB S S I - WA eI E AR E A A
{fEZ& TRE SR K RO T RS - 51T T4 AR iy B a3 5 TR Z RF e B
PEFAZME - (IR RS G AR 2 LA EREE - R E B TR 2 E
R 4P -
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Step 3

Step 5
Evaluate the risks and ) P
decide whether the REWE'_w and
Stepl existing precautions are continual
Look faor the adeguate or whether update if
hazards more should be done necessary
[ ] [ ] [ ] [ ] ®
Step 2 Step 4
Decide who might be Record your
harmed and how findings o
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Elimination Sustitution Engineering Administrativ PPE
*Physically *Replace Controls e Controls eProtect the
remove the with less slsolate *Change/impr worker with
hazard hazardous people from ove the way PPE
condition, the hazard people work
practice or
process
— ~— . J \ J/ . J
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BELINHEE ¢

116



1= {F %4k (Working at Heights) * fE=& 2= (FERY AN BRFE TR 2= (FEI4k
DR =22 (F 3R AN B2 2 TARNIE R MY 2280% -
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i) IN =P &
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Project works

‘Work planning and Hazards
identification

. ) Proceed with work
PTW required? according to safe method
statement

Permit Applicant raize
appropriate PTW to Permit
Authorizer

PTW ) Return to Permit Applicant
aooroved? for revise and reissue

Permit Authorizer to issue PTW 22

Extension to

Carry out works acoording to Permit
safe M3 under PTW Approved?

Are works under M Permit Apphicant request
PTW completed? extension to Permit

Close out of Permit
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