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% 313FEARNU A — (BFEZE N v 7 10) (HEL . National Hurricane Center)

Costliest U.S. Atlantic hunicanes_

Rank : Hurricane Season Damage
| Katrina 2005
1 |/ = $125 billion
| Harvey 2017
3 | Maria 2017 $90 billion
Sandy 2012
4 |= ——— $65 hillion
Ida 2021
6 |Irma 2017 $52.1 billion
7 | Ike 2008 $30 billion
8 | Andrew 1992 $27 billion
9 | Michael 2018 $25 billion
‘ 10 | Florence | 2018 | $24.2 billion ‘

(1) [F=6]1)] VU —> 7 A3 (Hurricane Ivan) (H 81 : Offshore Hurricane Readiness
and Recovery Conference June 2005/Minerals Management Service (MMS))
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-100° -95° -90° -85° -80° -75° -70° -65° -60° -55° -50° -45° -40° -35° -30° -25° -20° -15°

TANAAIFEAEPGEREZEICE D, KRR, ) 7HEEZ L TAX 2, KkE
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Hz, E6IAX Va2 oOAaMAEEMBRICKE R2EEL G 270, £ il A ~
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3) GOM JE il 4 & fE PETE B~ 0 B 4%
ARFA&AE D A (20054 1 A 3 HEERD
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BRI RMEEE D 2 (200541 A 3 B4R
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v JI A : 151,736 MMCF (i i GOM 4F ] 4= 7E & D 9 3.41%)
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v OREIY T oEEBREICET AN = DR - IWOAMICKHILT B 72 D AP
RP4F @ &1L,

&) AT A
V NI DORETICBITARA T T4 02 MIcET 238K A2 R (Mg T5%
M7 (B, i, E~ vy 7)) 25T)
vV O AERRICESX, EANMRET LT T 0 A0 EH

5) B 24 SR s

Minerals Management Service (MMS) : B vE#L D581k & L T Notices to Lessees (NTL) No.
2005G06 22 {1+ (200545 A 26 H)

Vo NI r—r s BURRREIC R D FEE~DORE (LR OM%E, ANB OB - BES
DIFE) D& EXH

(2) [FE46 2] ~VU sy —> « 74 % (Hurricane Ida)

1) B2

NUr— 7 A% (Hurricane lda) 1%, 2021 4 8 HIZRA L= T I —4 I3
o, B ORI ESE L L CTIT 2006 4FD Y r—2r - 7 U —FICRSER 2 & B IZRe sk
SNTWD, LTICT A X O KO E 2R,

%4 202148 A 26 H

M(ER 202142 9 H 4 H

e KB 1434+ 150mph (67m/#)
AR K E 920mbar (hPa)

FEH 115 4 ([HHER3EH 32 4)
e E (E ) $652.5 fi&

2) s - PUEIR

T A ZDOBEITITHE A F 3 a8 B 08 2 & < A4 E R O K 90% 231 3 B o ke
FLT8H2HBDOT AKX L%, AMEMAIZIAFTYaBREORMEREREDR X% 95%IC
VD HEITA TN VILVOAFER AN Y — I F L O3S —REE1E L=,
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AF B E OFEMAEETKREORMEHREOK 17% 2 50 Tk, FEFEHZ — 3
FOVBASHIZ 0 R e 0 10-15% . AR D oK ERICEE L 52 BAE T 1,750 5
NUNVOAMEENKRDILT, 74X OB L0 KEREIT 2,000 /5-3,000 /773 L /L
DI B AREME N TR S T,

BB, TAXICEIDA0MAEERR~OEEN B, WwEELTUTITRHRE SN,

v Shell ®7 7 v b7 5 —2 WD-143, #E&EWICHEE. EEBFE®EIT 2022 F£98E (X
3.1-10 /&)

AT TN LT, XA T4 OBENEREAESNDSABMOTFRE (BiE R
WA T T4 01960 FRICEE SN ERIBIOIFM A 77 4 > WMiEHEIZAR
B, 3.1-10 £)

3.1-10 /2 : 75 » 74— WD-143 (H#t : Shell) |
oA T T A R (HEL 0 CNN)

v OFEREM, RRTARAL TT A4 AT A, EROFINEICHEVEZEE I

VoA T NI EE O EHEF # — 2 L (Louisiana Offshore Oil Port : LOOP) ™ [ &4

vV oA TTHMNO 9ORMAETO B EMRATERNE /NS D W IFEIEIC XK 58 2.3 5 BPD ©
I EE (13%)

Vo LA DT I N R O A B EfERR T 350 AL B - ALSEWE O B H S )
& (™ 3.1-11)

Tk

4.{

Vo IO 8 XEM O E , XEF IR, K 110 St OfFEE S SIS A O E 1k

S.I-11APET T v b7 4 — 4« ekl o fe B 77 > bl
(H 4 : nola.com)
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3) WARBREPITR (BSEE) NU&r—r -7 A% #HEFE (202149 A 23 H)
BSEEZNY Fr— « T A XWX DA - AR, EETEB~DO XIS M OEZEIZ SN T
BARL—=Z = OFEERAZEFT LBMEFELRER L, TRARETIUTOLED,
VN = EESLCEN, FEET T v b7 4 — SRS DR PR 1R FIE O FE i
V AR aBoAMAEERDK 16.18%, T AEFEDK) 24.27%H A (BSEE HE &)
V AXTIaBNOFGANTT v BT+ — 5 (560 ) b o NEBOKRIREE: 31 5 (5.54%)
v HEHIY 7 (MODU) 76 D NE OfRIR®EE : 7e L
v

#EEI Y 2 (MODU) KIED Y A +726 OB &) : 1 4 (ftto> MODU 1% Dynamic Positioning
system Z #5# L, BifriE & (R FF)

BSEE (3 2021 4F 8 7 31 H., &F/AEEMHER DN 7F— 2 X5 BEROBRA & Hi
BHEICOWVWTOH =728 % (Notices to Lessees: NTL 2021-Go2 Inspection and Reporting for
Hurricane Ida) #23fFL ., BHEREN O OEREMEELIERL T 5,

BEOMBICIIEEXROBELEET T v b7+ — b & TOMOREEY ., 342 PE M.
fEHI Y 77 (MODU) K ONIENNA 77 A4 NG, AEHHB ., FiE, R, FRMAESE X
BEEM, REEDOEMARD LN TN D,

3.2 REMAH - &E|, ¥R
3.2 1 RABTIGICHRIERMZMEAS
(1) =

BIEDKENC F1T 2 KF RS « fEHE HITLR 2 5 IE O 13, 2011 4E 3 Hici s Tz
KA RE B R 47 -8 (Presidential Policy Directive/PPD-8) (ZF3 W T\ 5, A K#HEESIZ, 71
T2, VAN—E N7y 7 BEEOBRARKER L, BEROZE2RFEIZHRKD Y
A7 &L T EHEBICK L THBEMICHA S Z T, kEOEXF 2T 2LV R
b+ 52 EHMELTWVWD, ZTOKRMBESOL &, EHFEER = — 1 (National
Preparedness Goal) & [ #1i  A 7 2 (National Preparedness System) 2K E S iviz, EIK
L, # 3.2-1 IR T XY ICEHFHEMAI—LLLTEHS>DIyar (T, i, &
J. XIS, BIH) DREIN, CNE2RAT 00 MER S AT ANRHEERINLTND,
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7 3.2-1 [EHFUER T AT ADOKR

Syvay ] 5 &1 ) e 7
[0 (Prevention) National Prevention Framework
522 7 B Fe il 7~ -2016 4 6 H
k54 (Protection) National Protection Framework
%] 2 B 1 Fe A 7 -2016 4 6 S
P& (Mitigation) National Mitigation Framework
] 52 8 D3 A4 4L 7 -2016 4F 6 H
*fI& (Response) National Response Framework
[ Z 5 i RS FeAL A 2016 4F 6 H
#1H (Recovery) National Disaster Recovery Framework
] 52 ¢ F 45 1B Pl 7~-2016 4 6 H

H L : https://www.fema.gov/emergency-managers/national-preparedness/frameworks

(2) RGBS (74T Bobg BE — N EUR — R BUR O BI£R)

KENZB T 2 BAFEERA~DOXRISE, 3.2-1 2T X HIZ, £THE (County) <°miHTAS
(Municipality) 72 & o115 BURS 238 E O BIRC NI 72 EOFREIT S5, L LEKEED
BB K& <, P Ut TEERE 721 TIPS N R S lr s h b & Mo BRAFE
KIS FFEINA T S, MBUFIC X 2 BEaxhs - HIBIEBRITHOL D, I DI KB KF
TINEIF OGO EZBZ 5B, MAFEOEFICESE, EMEFL L TRHEED
MEFRIC X 2 IEH FRRE E %8 S v, BEZE xS 7 (National Response Framework: NRF)

CESWIEABUF OB - MIEFEOREN RSN D,

B AW R
e [0 3 -3 F

« FEMA YR oW

L N B - A [ o fen B AR PR RE e oD MR
3.2-1 BRQHBERRIZ I D M7 1T Bk B — N BURF — 8 B o BE AR
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(3) W AFEEEHT (FEMA)

[EFZ A7 (NRF) ORMREREZIT O MMk e LT, SRR AaFEEHRT (FEMA) v

REINTWD, KETIE 1970 4001% 100 DL EoE BN S E, Gk, BAaEmeIci
1,;1“\ L. LS RERIATAICHE T F3E & BOR DI - HIJ7 BURFIC iou\fi;&%x FET 52 &**
DI B A REBEEDENLNRD b, 19794 « I —F — KHEHEIC L 0 &R 72 58 E %t
JEE T OB S LT, BB O 6 A KA L TKE éi&%%%ﬁgﬁfi (FEMA) 73
MMSTRER & L TR SNz, T D%, 2001 FEDFEIELZRET 1R 2005 4ED N r—2 « h T
U—F, 203FEDONV r—r - U TF 4 EDOHROREL, BRELK T, BEOMME 2

27,

SERFIZB 1T D FEMA OFLGRIZ. PR - HEMMEE. I é‘iﬂ‘“ < FEFIER . CKEVEEE R, IEE X
Tﬁfﬂfﬁiﬁ?ﬁl%foEO“Cj?oD x5 _iﬂr% 10 70y 745, 7ay 7 Z LI EEIT 2%
BELTWS,

RBUALSEE « FHAFAE LRI, INFENLOEFFICE ST RFEEN KRR ETES

FLITBRAFERESNRD IN., $$Kﬂzﬁ?&i&ﬁﬁﬁ®/%@3&@i§/fﬁi% HES B 7= DI
BT MEMm SN, FEMA ZH .02 LEZEME NGB EN S,

(4)1E ZZ kMR 4 (National Response Framework (NRF)) o #

NRF i3H 6 2O K ERCRDFRICHELBUI NG T D720 D THY . EFRA
T v MEHE Y AT 4 (National Incident Management System) T/R S TW B ILEIEME. 22
WO, WIGTEE WO RICE SV THEEINTEY, FELRKZRESCERICOVWTORES
THOobDOTH D, BARMIZIE, BLTO XD BAEEEAOFEKX S, TR, NGO K UE¥ %
XEFT DL OIS TS,

¢ FIa=7 4 EOREEE
o AHEER O B

« BEFTIAF o AT TR TR T B B 2 R D R
VAKOK: £

* AI2=TADTATITALOREE Y —EREIHDIZDO O R

NRF TiE. L FD X 52 15 MO B ASERTEE) (Emergency Support Functions: ESFs) (Z
LTI LS NS FIHEZED TV D, KREDOXRTH D10 « R A PE i i
IR DR RIL, ESFHI2 - X ALF—IZF DB TV D,
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- ESF#1: $§‘“ (Transportation)

« ESF#2:#{5 (Communications)

« ESF#3: LA - &3 (Public Works and Engineering)

- ESF #4: %P5 (Eirefighting)

«  ESF#5: 1§ # & 5 (Information and Planning)

-  ESF#6: @ 5 # 3 % (Mass Care, Emergency Assistance, Temporary Housing, and Human

Services)
-  ESF#7: #ift (Logistics)
«  ESF #8: A%f#/E L 9% (Public Health and Medical Services)
-  ESF#9: #5% %) (Search and Rescue)
o ESF#10: A &k OB E <t/ (Oil and Hazardous Materials Response)
o ESF#11: JE¥ K OV RSRE R (Agriculture and Natural Resources Annex)
« ESF#12:=x /¥ — ( Energy)
e ESF#13: 4224 (Public Safety and Security)
« ESF#14: B2 & — - Ml % F 72 i (Cross-Sector Business and Infrastructure)
«  ESF #15: x4 B94% (External Affairs)

322RABMAREIZ—IZHEITHARLZARFARVIFERD RN
(1) ESF#12— Energy O #f &

BRI TR, BE L XA F—HHE T X7 L3 VR —3 2 hOFEN, EH,
BIHZHED, EMEDOIREZITOLELTVD, SHICKFIZL 22X —HGIHRL T
HHITH LS TWD,

BRAXEITE) (ESF) O a2 —F 4 F— X — KR N EE LT R /L ¥ —4 (Department of Energy :
DOE) Lt &N THEY, RAOELREBIIFLOLBY ThHD,

o TR F—HREOELRICHLBELCBORRED 7 =B VR A > b
o TRNAX—=VRT AOHEEGRI O L EEEEORER
o TRAF—MIG FELOE~—7 v b ~O BT L EHROME, 7T, RERT

B OVE A
ZOM, YR=—FETLELT, UFOLIRETHRETFLNALTVD

- RBA - TEBA

. PEBE - EHHE

< EPiRE o THERE

o EhLZeRES « REST

- NBA - BT OBRWERS
N )
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(2) BXRF O HE (Rl

K 3.2-2 KOV 3.2-3 [ICRAFIZBIT D, AMRAT A® 7 X —0 LN S FIRIZED
F COBBREEOZRE ZRT, AM., TADEBREMIZOWTIEZ, UFTO X2 ICED BN

Tl/\éo

(a)(b) it A -« RIRH A B fifi e (Had)

DOE/EIA : BREHILKS 23 4 & 7 3 oD 32 i
DOI/BSEE : Jii sx#Elr, B2 2o &, NER#E Y X MMEK
DHS/OIP/FEMA/USCG : #EHBEA > 7 7 U X MMERR
PRV e OVK I S A A 2R
ESF-1,5,7,9,10,14 |Z X % & %} it
EPA : ESF-10 |2 X % %} )i
M K M TTATBOR @ 97X T D ESF 2 & 2 %%
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GOVERNMENT & OIL INDUSTRY ENGAGEMENT (ESF-12)

DOE/EIA
*  Fuel Supply Chain Analysis & Information Coord
DHS/FEMA/USCG/CBP
* Conduct Pre & Post Incident Assessments
* Coordinate Marine Transportation System
Recovery (MTS) thru ESF-1
Restore Marine Navigation System
* Support Response thru ESF-9,10
DOT/MARAD
*  MTS Assessment and Recovery thru ESF-1
Assess Economic Impact
DOD/USACE/SUPSALV/MSC
*  Repair MTS Infrastructure thru ESF-1,3
* Provide SUPSALV & MSC Resources
State/Local
* National Guard
* Response thru all ESFs

DOE/EIA DOE/EIA i 5 o 3 o DOE/EIA SCETR
* Fuel Supply Chain Analysis & * Fuel Supply Chain Analysis & * Fuel Supply Chain Analysis &
Information Coordination Information Coordination Information Coordination
DOT/FMCSA DOT/PHMSA DOT/FRA
* Declaration of Regional Emergency * Provide Pipeline Assessment = Approval to Restart
* Provide Highway Assessment +  Assess Economic Impact * Provide Railway Assessment
Assess Economic Impact * Coordinate Transportation System Assess Economic Impact

= Coordinate Transportation System

Recovery thru ESF-1 EPA
DOD/USACE
Repair Infrastructure thru ESF-1,3
state/incal State/Local

* National Guard
* Response thru all ESFs

Recovery thru ESF-1
*  Waive Fuel Requirements

* National Guard
* Response thru all ESFs

« Coordinate Transportation
System Recovery thru ESF-1

State/Local

* National Guard

* Response thru all ESFs

DOE/EIA

* Produce Fuel Supply Chain Analysis & Forecast

DOI/BSEE

* Produce Facility “Shut-In,” Fuel Amount
Affected & Personnel Evacuation List

DHS/OIP/FEMA/USCG

* Produce Infrastructure of Concern (10C) List

*  Manage Ports and Waterways Operations

* Support Response thru ESF-1,5,7,9,10,14

EPA

*  Response thru ESF-10

State/Local

* Response thru all ESFs

DOE/EIA

Produce Fuel Supply Chain Analysis & Forecast
DHS/OIP/FEMA/USCG

Produce 10C List; Support Response thru ESF-5,7,10,14
EPA

Waive Fuel Requirements
Response thru ESF-10

State/Local

Response thru all ESFs

Industry
* Return All Operations to Steady State

DOE/EIA

* Produce Fuel Supply Chain Analysis & Forecast
DHS/FEMA

= Support Response thru ESF-5,7,10,14

EPA

*  Waive Fuel Requirements

* Response thru ESF-10

State/Local

«  Waive Fuel Requirements

* Response thru all ESFs

Hi 8 : p.18. API, Oil and Natural Gas Industry Preparedness Handbook, Version 2.0. June 2021

X 3.2-2 BRARFIZEIT D BEEMRT O E K
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DOE/EIA
Fuel Supply Chain Analysis & Information Coord

DHS/FEMA/USCG/CBP

+  Conduct Pre & Post Incident Assessments

* Coordinate Marine Transportation System
Recovery (MTS) thru ESF-1

Restore Marine Navigation System

* Support Response thru E5F-9,10
DOT/MARAD

MTS Assessment and Recovery thru ESF-1

Assess Economic Impact

DOD/USACE/SUPSALV/MSC

Repair MTS Infrastructure thru £5F-1,3
Provide SUPSALV & MSC Resources

State/Local

National Guard
Response thru all ESFs

poE/En Gy el
* Fuel Supply Chain Analysis &
Information Coordination

DOT/FMCSA

* Declaration of Regional Emergency

* Provide Highway Assessment
Assess Economic Impact

* Coordinate Transportation System
Recovery thru ESF-1

DOD/USACE

Repair Infrastructure thru ESF-1,3

State/Local

* National Guard

* Response thru all ESFs

GOVERNMENT & NATURAL GAS ENGAGEMENT (ESF-12)

DOE/EIA

*  Fuel Supply Chain Analysis &
Information Coordination

DOT/PHMSA

* Provide Pipeline Assessment

Assess Economic Impact

* Coordinate Transportation System
Recovery thru ESF-1

State/Local

* National Guard

* Response thru all ESFs

DOE/EIA m

*  Fuel Supply Chain Analysis &
Information Coordination

DOT/FRA

* Approval to Restart

* Provide Rallway Assessment

Assess Economic Impact

« Coordinate Transportation
System Recovery thru ESF-1

State/Local

* National Guard

/ LAND

)y
AN
o

IRAN \
N

-

IWPORTED LIQUEFED

a55

*  Response thru all ESFs

— — — : NATURAL GAS
1/ A * 27 HH uqueracion A — | RECASACATION —wey i1
oenTFY [T] DowoRE AND PRODUCE e L) T
- 4 [JeonsTRUCT] NATLRAL CAS TRANGMSSION
=, 1 [
B s b g o L GBS e aas uguos e 7
e A ‘-rn‘nv% i
\ e ———— 'y
W : =/ .
\ i f SEA_/ FRACTIONATOR
1
DOE/EIA T DOE/EIA
* Produce Fuel Supply Chain Analysis & StR D!;] * Produce Fuel Supply Chain Analysis & j /”\ i
Forecast Ay ) 4
DOI/BSEE i md:j i,
* Produce Facility “Shut-in,” Fuel Amount ?”Sl!(il/ Eloc ll:lStCt.; AR woorscing [ Sl
Affected & Personnel Evacuation List hr :;:5 3 :1'4“9” esponse ATOSTOOKS m&
DHS/OIP/FEMA/USCG i "os

Produce Infrastructure of Concern (10C) List

Manage Ports and Waterways Operations
Support Response thru ESF-1,5,7,9,10,14

EPA

Response thru ESF-10

State/Local

Response thru all ESFs

EPA

* Waive Fuel Requirements
* Response thru ESF-10
State/Local

* Response thru all ESFs

EXPORTED LUQUEFED

Industry

* Return All Operations to Steady State

NATURAL CAS
LIQUEFACTION -

Hi# : p.19. APL Oil and Natural Gas Industry Preparedness Handbook. Version 2.0, June 2021

X 3.2-3 BRARFIZEIT DB EMRT O E K
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(3) ¥RH1E (API) D&E|

KEORMBEEEEZFOCERMAMGEKTH S API TiX, EEMSHAM A (National Response
Framework (NRF)) IZX T2 AW L EROERENZUTOIIIZED TS,

s EFXMEEMERFOAN VT U MRRAERICIE., BRET TR REAEELRET
RERENBH D EBELTND,

s FROREZMBEL,. EERV—ECR2ERICRET 2203, BREFEREE LD
EHICTRBETH I LENREETH S,

o EFMIGHM, A VTR av U FYRAT A ZFLTREER SN EKRKEEES
8 TEIZF#fH) (PPD8) X, KERICT R TOBEBRELFATRERMEARL TR
ERELTBY . AV T U MBRERIC, ZTROORMEORDPTHREMICZI =)
—vavkly, EBELETITHILIEELEZD,

B 324 IZA Ty MREAROERBNOXNIGDOERMBAICBITI2EROKRE ZRT,
NY = RFDMORELRENBLULIIVITBRECREEL XD AXVaBE#EETIE, &
DT ARHROICHEET S Z ERERINALTWVS,

ESF 12 OIL AND GAS INFORMATION FLOW:
INDUSTRY PERSPECTIVE

B B R 488 B porLs % NRCC : National Response
' n Coordination Center
P = . a .
a ! g g 2 NOC: National Operation Center
Secretery of < . "
Corporate / N Enogy NROC* ) z % NICC: National Infrastructure
Industry S| = o .
$ o = e Coordinating Center
entar” >
Sector Coordirating / I 1
Councl / Trades
(il & gas only) NICC
s ‘g % JFO: Joint Field Office
hasty S8 = . = X State EOC: State Emergency
O D :
! - I RHIRE @ 8 Operation Center
State-based i g
ingustry —
associations ,ﬁ %
3
2
& =
: o g X Local EOC: Local Emergency
Foy — ME—————=  LOCALEOC ;?} S Operation Center
COMMUNICATION g Bl i
MECHANISMS «  Emal{excharge, Istsery) +  Sccial madia
) Two-way radio . Radio & TV

Hi#2 : p.18 APL Oil and Natural Gas Industry Preparedness Handbook, Version 2.0, June 2021
X 3.2-4 BERFOBUFHEE & RHEFFEE OE KR
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(25 ] KE g A B 7 o & B4
2010 4E D~ = R EH K% O 5
(O BOEM: Bureau of Ocean Energy Management
T &R OO 5 A& M OVBA o6 & 5 PR
@ BSEE: Bureau of Safety and Environmental Enforcement
BRx 2BHIORELHITZBEL T, ZR2ORE, RERELXCBHEERORELZH D,
(® ONRR: Office of Natural Resources Revenue
TRNAF =R REDERY) — AL > THLNIZMAOEIL, S, o, BEA. io
5

BSEE (23 W\ TR E S 1 5 iR

- BSEEX. ZOHEMELEMmE RS20, BathofRlE, RERE. BRIAELZ B
ELToVrERA - T ARBEERECET LM EAMT 5,

- BSEE ORI 7 v 7T KZid, Bll*1 OFRE L FEhi, Zn o OBENCET DT A F
A*2 DIAT R OHHNAE T D e D & 5 E RV L [EEBEEEOF MmN & £
Do
*1 Regulations: CFR - Code of Federal Regulations
*2 Guidance: NTL — Notice to Lessees and Operators  (Ji B2 #% % 1E 2722 fig i &)

3.3 RIRMEK DML
3.3. 1 BAEEB DML

BSEE (Bureau of Safety and Environmental Enforcement) 1%, KE O WA MBI ICB W
T, Z20RtE, BERELOWMHEEROREEX D7D, tkx RBAIOERE & #ATHE
L TWo, £/ BSEE 1A 7 a7 0AM « WAREESLHEHLZEEL T, ~NV T
— R MERRN, BERESDHAR, 29 LEXBRBRN T VX — - a v F R Z )L -
L7 QMR A EIR LA OREREREEBRLTVD, INHLOEREHIIL T
HH 1L (CFR: Code of Federal Regulation) <°i#iiZ (NTL: Notice to Lessees and Operators and
Pipeline Right-of-way Holders) (2 CREEi ST 5,

30 CFR 250.192 Reports and Statistics Submissions related to Hurricane
30 CFR 250.417 Use of a Mobile Offshore Unit (MODU)

30 CFR 250.715 MODU GPS System Requirements

30 CFR 250.720 Well securing requirements

30 CFR 250.901 Industry Standards for Platforms

30 CFR 250.919 In-service Inspection Requirements
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NTL 2007-G26 Design of New OCS Platforms and Related Structures for Hurricane

Conditions

NTL 2008-G09 Guidelines for Moored Drilling Rig Fitness Requirements for
Hurricane Season

NTL 2009-G10 Guidelines for Jack-up Drilling Rig Fitness Requirements for
Hurricane Season

NTL 2009-G13 Guidelines for Tie-Downs on OCS Production Platforms for Upcoming
Hurricane Seasons

NTL 2009-G30 Post-Hurricane Inspection and Reporting

NTL 2015-G02 Hurricane and Tropical Storm Effects Reports

(1) CFR
FEHD5H CFRIZCOWTLLFICE DT,

1) 30 CFR 250.192 Reports and Statistics Submissions related to Hurricane (Zi#T H : 2012 4 7
A 1H)

NY = BRIRKE, EREOARBERPEAE LG E ., HBEE T I8 ERE
GheSE L o fise oV 77, SRR L) 2zRET L2 2HELTWD, &N HE
GLESAICTHEEREZRET 22 L BEL TV D,

2) 30 CFR 250.417 Use of a Mobile Offshore Unit (MODU) (&&TH : 201147 A 1 H)

BEIREERY ==y F (MODU) OF|HIZKE L T BSEE ~#EH T ABWMMAHE SN T
BO, ZOFRZEFEANANV =0 V=R NIMBRIT XYy v T2 G022y FOMMRES
HEERLEEREGEEN T WD,

3) 30 CFR 250.715 MODU GPS System Requirements (27T H : 20204F 7 H 1 H)

MODU ~®D 2 £ D GPSHEHAZHE L TR NV Fr—0 v —XVFi kO r— v —
Rt BSEEIWCK L TGPS T — 4 k2 L9 ELTWD,

4) 30 CFR 250.720 Well securing requirements (ki H : 201947 A 1 H)

MIHERETDIAIVTIZOVWTHELTED, £O 22U F— o LB MR
ROEITZBELTWD,
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5) 30 CFR 250.901 Industry Standards for Platforms (i H : 201247 H 1 H)

OCS CTHET LTy b 74— ALICHHATOIRBEZZEHEL TWD, TOHRTAY 7
—VEBICERA L TWVWAEHAZ L AL LTUTZHEL TS,

v API2INT-DG IV & — R B I DM EEED ORI OWTOEHENT A X A
(2007 4E)

v API2INT-EX [NV &r— R B T 2 BEAF M EERBEY O G DWW T OEENT A X
> A | (2007 4E)

v API2INT-METI A F v aiBDON) r— VR EICOWTOEEN A K74 2 1(2007 4£)

6) 30 CFR 250.919 In-service Inspection Requirements (&7 H : 201347 A 1 H)

BEPOREEMGZHEL TWVD, TOFIZEANY F— MR, BVE TR E NI
Tz O JIEEEMOBBEICHTI2HmEZBREL TV 5,

(2) NTL

NTL (Notice to Lessees and Operators and Pipeline Right-of-way Holders) X3 CIZHFFEL T
WD IERBIRCESRFHICEH L TOMMBALHFEMEL Lo b DT, BSEEIZ X > TEITE N D,
NY = ZBE# L7 NTL 2L FICE & D7,

1) NTL 2007-G26 [V 7 — 2 ZMELEZH LW OCS T v b7 4 — 4 L EEEEY DO H
3 (%47 : 20074 10 H 1 H)

2w4$k2w5$u%&1ﬁa~9&~yr74/%4FﬁbvwﬁwFU&JK;ofwms
BT DA VW ABEMRR ~D KX 28 AE 57 API X 2007 4 5 H IZ APIRP 2A-WSD,
Planning, Designing and Constructing Fixed Offshore Platforms — Working Stress Design @ 2.3.4
THREIN TV AXF T aBETONI Fr—r R E&E2BEE R 2 5712, APl Bulletin
2INT-MET, Interim Guidance on Hurricane Conditions in the Gulf of Mexico # %17 L 7=, F7-
COEFINTENY) r—CRBEEEHEN T 20T A % 2L LT, APl Bulletin
2INT-DG, Interim Guidance for Design of Offshore Structures for Hurricane Conditions % [F] FF (2
AT LT,

ANTL TlE, T DRERKMOEMRL, B2 DK MFE2WEM T 2O HFHTIEICZHONT
mﬁbfwéoikwcmmmf%%éhfwé77yF7ﬁ—A®ma_%ﬁéAmi
EOMTFEXETHIZOIC, LLFO APLIZOWTOMA FiEE R L T\ D

v" APl RP 2A-WSD , Planning, Designing, and Constructing Fixed Offshore Platforms—
Working Stress Design

v" API Bulletin 2TD, Guidelines for Tie-downs on Offshore Production Facilities for Hurricane

26



AN NN

Season

API RP2T, Planning, Designing, and Constructing Tension Leg Platforms

API RP 2FPS, Planning, Designing, and Constructing Floating Production Systems
API RP 2SK, Design and Analysis of Station keeping Systems for Floating Structures

API RP 2RD, Design of Risers for Floating Production Systems (FPSs) and Tension-Leg
Platforms (TLPs)

2) NTL2008-G09 [~V r— 2 o — X N8BT AR BRI 2 & o & tEEIcBE 3+ 2 0 A
KZ 4] (347 : 200846 7 1 H)
AF v ail CTHREREE ) ZERATOBICIRETREFRICONVTOHA X v ARTR
ENnTWb,
N ==X FRICHEI T EE (APD) ZHEH T HBEICIE. API RP 2SK @

Appen

dix K OEVEIZ/EY Z & 2R L TV 5,

HIFZFRTREEIC, UToF#HREZEZODLZEELTWVD,

1.

BRIBICBBITARNICY VIR E AT AOR BN EEELI XS L9512, UV
DAy hTrE—ZH@YRY A NEHFOT — & (BER2EEOERRE, J8 o H
RENMEDA 7 7) #RELE, SHEEEETLI2TFETCHDL L E2EHT L~
5

JE WL R, mE. WY E S TBGEAOKSRT — 4% (APIRP 2SK, Appendix K
D7 a1l STV D EEZ T 52, APIBulletin 2INT-MET T A
FAlGE) 2. V7 #BlBICBEISE D01 Foary o 72— 2t Lz, 7=
FRMET L2 TFETHL I LEXHENL, BHETOU 7O 2 RE L2 RET L 72
DDODAT—KA b, ¥4 NEHAEOT —X% DOV IZ, APIRP2SK, Appendix K @
KLULICRENTNWD N T — 22T M TE S,

B AT ATHASN TS T v —0OFfE¥H (APIRP2SK, AppendixK o & 7 &
a2 8%Z%M) L. APIRP2SK, Appendix K Dt 27 > g > 81ICESWTEHESN
TR FRBEDOFEMBE OINA T T4 BEMKOBRE T A o) 7 ORET A
V.S (T L— b PLET. MR 2 A A 2 E), Tt T T %
15~ A NVENOWEHF A 7 7 O 2 & TIR¥E X,

RBIZET LIEREBREORKRZXEFELEY Z70a s T 72— b DIF#H,
API RP 2SK, Appendix K &7 >3 > 26 25 &4 CWwWbd X 512, APIRP2I, In-
service Inspection of Mooring Hardware for Floating Structures, 3rd Edition @ Appendix
BICHEINTWDLIFIRE A Va— - T, HRBHHOBRELFEMT 5 2
&

APl RP 2SK, Appendix K @ 6.3 HIZFTEHENTWVWD Y RAZ T HERAL T, D72
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CEBUTOTF—XEHEE2ELHLO, MODU 4., UV Z7ONE (GEE/RE), F
va—va VBB RO TH, RRT U —$&, T h—0OfE, R¥EV A
TAAUR—=R bOY AN R U oV RO 10 4, 25 45, 50 4E, 100 4F
ﬁfﬁﬁ;ﬁﬁﬁ@é@ T2 1M ORGE, APl OZ2RBUZ I 5 AR B . BR SR AR ih

6. FESNTLVAZEZRBLEY, AN TWDHRYU TONY r—r v — X ~D
iﬁé\%#%%ﬁbf:D*JVZDTHMéO)émeEjJDTﬁa*E&o

3) NTL2009-G10 'Y Fr— v =X ZMmiF ey vy v 7 v 7HHl Y 7 o &I+ 5
A RZA4 ) (817 : 200946 A 1 H)

AFaBE Ty XTIV J AT OBRICRETXEERICOWTOT A X
VABRIN TS,

NY == X RAIEF AT EEE (APD) & 4R35 BRI X, APIRP 95), Gulf of
Mexico Jackup Operations for Hurricane Season @ &5 120 5 Z & ZHELE L T\ 5,

WHIFFATHFEFEICIUTICET 2REROFEHRZZOLILELTVD,
1. ZTAELOY Yy v XT v 7=y hOTE¥RA L N F 2y 73—k (Fxv
7v—1),
2. NV T —UMEBEIZLDIL TOMEELZR/NNRICIA DD, VI7Dar I 7%
—NBELTWSEF Y a—F 4 7 FJE L RFFRR,

3. WONVr—r v —X M eyyyx7 v 7V TO@EAMHEICET 5 B4 % ik
MELIIEFET D XD Z2BINEH,

4) NTL 2009-G13 TNV &r—>2 v —X WM 7= OCS AAFEH 7 J v b 7+ — L O W EE
WBETH5HA 742 (3817 : 200945 H 20 H)
AXTaBETOTTy N T —ALTAY I — o — X NZFHAT AR OB EIZHWT

DHAX L APRIFNTWND

N = =R NCBTDAEFET T v P 7+ —L2OFMWETEIZ 9 W TIEL API Bulletin
2TD OHERFIF |ICHES > Z L LTV A,

5) NTL 2009-G30 [~V 7 — % Ofigx Ofd & e (F817 : 200049 H 1 H)

AXTABIIBT D54 « FRAEEICET LU TORMBEHNY 7 — 2 H o T %I E N
T oA, EERM, b BEQLSIZOVWTHPL TS,

vV BEXTT Yy T x— A
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AN NN

FNFNDOERBIZOWTIZLL TOHEBIZOWT/RLT WS,
(@ BEXNTZ v b7 +— L4
LU O AL o FE i
(i) VUL | A
— B 72 B PR A
(i) L A OKiE )

v. APIRP2A-WSD &7 v a3 14 TERINT-HEEERFHMELRBRLIZ O
V 7T b7 4 LOYPORGTELITEFTOFMEELZEZ 2FLERBRLIZEE
V LV ITREORER, LRV NAERRLETHDL Z EARIN TV DIEHA
(iii) Vv A (ki )
Vo OREERMICIIRIC X D ERSCBIR N AE LG A
vV LUV ITFRAEORR, LV INFEERSLELEINEZDD
(iv) UL IV
Vo LUV N RE CERRBENEEG IR S NS E
v BEBREZT CIEEEOREZ K X WS

L bEomE oM, AEFICE T MR FECHEM - ME L OMEHFHOEH 2 EiIzo
WTHELTWS,

(b) IR EY
K FOEBHRBERLOKFOREBEIZONWTOHA XA, NBOHEEHIZHOWTD USCG
DA, AFEFROSLM, W - 5K OMEHFEORH 2 EICOWTHEL TW5,

(c) R X ENA NVPEHI 2= > b
HHIZ=y NOBRE AT LAOBRENKFICET L2 TA X A, REBROHREIZDONT
HMELTWD,
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d) AT T A

WENRA T4 CBITH, EETIEARNIZay v ToOlE, AV —0BmE, 17
V—F AP —OE, BIRDICLLIEBOMEREOTA RTA L, MAKRORE &
ERFIEOARICOVTHEEL TV,

(e) Z& =it D A&
BEBRMOBREN NI 7 — 12 &> TEH KR WIGE OBRA S W oFF e & A 5 B Al
WM R AT AOFERIZOWTHEL TV,

6) NTL 2015-G02 [~NU & — o Je OVEVHR P 22 JBURN O 52 BT B3 2 #is ) (J81T : 2015 4 7 A
27 H)

N — U RO RERICL 2 EEE A —/1X BSEE ® GOMR 23 B¥ L 7=
eWell > A7 A CEFICERETAEEZDOHA RTA4 VN RENTWVWS,

B A— L TOREITIE,

hEHE L AEPERE/NC BT D WA

R 45 1k o

B D & A — T 5 M

BREEHICM AP L7e B a0 RICET 2 WS
v EFEFB O WS
REEZHRETLHEOHERPEHRIN TN D,

EHiZ eWell 2T 20 AN r— UR—b] ZFIATLHZ2LICLY, L NAEEE
TR ETDHZENHED ERENTWD,

v
v
v
v

NN T — o %OmE EHE

FROTART A O, "NV A= BRI oEHEOREEREICTONTRE 24
Erx LT LN =TI TFTOIA RTA4 RSN TWND,

NTL 2002-G11  Hurricane and Tropical Storm Evacuation and Production Curtailment
Statistics

NTL 2006-G01  Royalty Relief for Gulf of Mexico OCS Oil and Gas Leases with Facilities
Damaged by Hurricane Katrina or Hurricane Rita

NTL 2007-G16  Hurricane and Tropical Storm Effects Report

NTL 2012-G02  Damage Caused by Hurricane Isaac

NTL 2017-G01  Inspection and Reporting for Hurricane Harvey
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NTL 2017-G02  Inspection and Reporting for Hurricane Nate
NTL 2019-G06  Inspection and Reporting for Hurricane Barry
NTL 2020-G01 Inspection and Reporting for Hurricane Laura
NTL 2020-G03  Inspection and Reporting for Hurricane Sally
NTL 2020-G04  Inspection and Reporting for Hurricane Delta
NTL 2020-G05  Inspection and Reporting for Hurricane Zeta
NTL 2021-G02  Inspection and Reporting for Hurricane Ida

INBIFREREELZLLES LEANAY A —VEICRITEINTEBY . O BRESERIC
DOWTORRREENTZHEN TS, il L TEHEHFTO NTL 2021-G02 OE#HNAE #LL FIZ
R,

7> 73— : NTL 2021-G02

% A K~V : Inspection and Reporting for Hurricane lda

Hff:202148 H 31 H

W% : 30 CFR 250.106(b) X X(C)ITHe» THITSNTEY . NI T —r lda DEEL

T % HlE 2 K L C L OCS i g% ~ D LA M OB AR R B ED - DI L E R A,
HE, WHEICHOWTIHHAL TWA,

HEODHHT YT & FK 3.3-1 DIRWVES THIE,
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LIRS S § R S e

3.3-1 U A — Ida O 522 Ik
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FLEUTFTONFICONT, ERVOBEFENIRINLTWND,

V BEXRTT RT3 =R, T TN HONT, MERBREOEmAIE R L., &
ROMREHDOET 2 HEEL TWVDH,

v R OBEBGICL > TEEEEORBROMAEZER TSRV EEICIE, REDER %
e 5,

332 AMERARIZEFTEA4 T4V DERE

KEOFMERMAMKTH S API TlE, BEORBONY r— U PRBER LY AH - KK
TABERR N Z T EWENOFALBNZ S &0, WHEREDOKE, #¥E, RTEH
R D BAIR T A K7 A4 OB, R 2 ka9 1ciT > T D,

e REIRAH A EFERF Tlid, 2004 =D T A N2 F O 2005 DO H T U —F L H KA
NY = ORRSCEREZEIC, B, ., WREOWRT — ¥ OWET &R FRMEORE
LRED B, BEETA RT7A4 OBFEHPIT IO, UTICHBMELZE LD D,

(1) APLIZBIT D HA N7 A {5 DR fk
1) 2006 4E

APl U & — U3l 7T & A A > FF— A (HEAT) 2% APIRP2A @ 21 fRIZBIT BN Ar—
VMR EEOETFIEEEER LT, Z2O9WVWol Il LWEBRSLEE M L rEE LT
TL. T RXRTCOWHEMBEDBEERKENO BT 591275 HH T, RP2MET A HiFT &
iz,

2) 2007 4
LROBENSLLTFTOEEN A X ANREITEINT-,
v API2INT-DG TNV &7 — RN BT DM HEBED ORFICOWTOEHET A X v
21 (2007 4F)
v API 2INT-EX NV & — R T 2 BEAF M R &Y O REMIZ D W T O E N A
XA (2007 )

v API2INT-MET A F v aBEo V) r— K HEICOWTOEETA K74 ) (2007
)

3) 2014 4E

FEROEHEH A X A (2INT-MET, 2INT-DG. 2INT-EX) ONE % HE Y AiL. API2SIM,
2MET, 2EQ. 2GEO ZBH% L. UL FOHAE N FHIT I T,
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v" RP 2A-WSD, 22nd Edition, Planning, Designing, and Constructing Fixed Offshore
Platforms—Working Stress Design

v' RP 2MET, 1st Edition, Derivation of Metocean Design and Operating Conditions (2nd
edition, 2019)

v RP 2GEO, 1st Edition, Geotechnical and Foundation Design Considerations
v RP 2EQ, 1st Edition, Seismic Design Procedures and Criteria for Offshore Structures

v RP 2SIM, 1st Edition, Structural Integrity Management of Fixed Offshore Structures

F7-. ISOHKEDEEMZH D T-DIZ. 2A-LRFD OWE N THIL T,

v RP 2A-LRFD, “Planning, Designing, and Construction Fixed Offshore Platforms —Load

and Resistance Factor Design®

4) 2019 £
WELED R AR EY ICET 2 EHE T /T A2 HEHET D202, LLTF ORI H
Tahi,
v RP 2MIM, Mooring Integrity Management, addresses the mooring components that secure
a facility to the seafloor

v" RP 2RIM, Integrity Management of Risers from Floating Production Systems

v RP 2FSIM, Floating Systems Integrity Management

2) WERGTA RT A~
ED XS A R A4 BERIICEASR, UTOLEELRTA KT A 250 T,
KONY = 5RIiR 2 FHAER R 2L L0 D,
R
1) API RP 2MET, “Derivation of Metocean Design and Operating Conditions”
FMEXETHEMINLIETOL 7 v a THEEY ORGE - B - EHOTZOOKXLWRE
AT 20 A RT A4~

E

=

2) APl RP 2A-LRFD, “Planning, Designing, and Construction Fixed Offshore Platforms —Load and
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Resistance Factor Design®

F 7 aTIIBIT D RIAEKEZEEROIEHE] - BAFE - £PE - IFEICEE A S5 #rak o E E =
F 7 ar T Ty N T — OG- BEERLEOMAGFT T N T A — L OBEICET AT A
KNZ A4 — ff ERPUREGR 5THE

3) APl RP 2A-WSD, “Planning, Designing, and Construction Fixed Offshore Platforms -Working

Stress Design®

F 7 a T8 L RACKFBEROIE] - BFE - A - IFEICHER S5 Fek o EE X
7 ar Iy N7 A — OG- @m&@%ﬁf?yF7iaA@@aL%¢5ﬁ4
RZ A4 v - BRI ERE

AHLFE L CFR250.901 IZ T EIZIS U THE T REHEO—2L LTERY RLiFbNTH
D, FIROBEEXAT 7L a7 7Ty 7+ — 2 DK« RICBWTHESTTIHKE -
TWn5,

4) APl RP 2SIM, "Structural Integrity Management of Fixed Offshore Structures®

FT7 v a TR L RICKAZEWOIAI - BIFE - LPE - FFICHERA SN SBEROA 7 &
a 7 EMOREERICET LA RI A4~

5) API RP 2MIM, "Mooring Integrity Management*

A7 a TR D RACKFEIROMH] « BIFE - APE - HFBUCAE N S Ll XA PE X
i (FPS) DR OMEMERICEHT LA FT A~

(3) BT A FT A BT oY 7r— B L di g1 &
1) API RP 2MET, “Derivation of Metocean Design and Operating Conditions”

(a) HEZE
AHEECTHEHEINDIETOL 7 v a THEED OG- B - EIEO D DOK[RMER S
HICETEHA FIA4 0 ThbD, 2014 4E10F 1. 2021 I8 2 A FIT S iz,

(b) B &
1. A z2—7 (Scope)
Z WK% (Normative References)
M58 & E# (Terms and Definitions)
RV R Vg5 (Symbols and Abbreviated Terms)
BT DS N T A —Z OPE  (Determining the Relevant Metocean Parameters)
CUKIE. R K OVE I (Water Depth, Tides, and Storm Surges)

o s W
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7. B (Wind)

8. I (Waves)

9. Jit#L (Currents)

10. fh>EREE~ 7 7 # — (Other Environmental Factors)

11. #5RT — % OULE (Collection of Metocean Data)

12. FEEICE T 28 (Information Concerning the Annexes)

fHEE A BIE® & A % A (Additional Information and Guidance)
fEE B JbvH 2 — 1 v 2% (Northwest Europe)

fTIEEHC 77 VU BvailgE (West Coast of Africa)

f1Eg&E D W) & (Offshore Canada)

EEE U /AR —> 7 (Sakhalin/Sea of Okhotsk)

fHEEF 7 A v (Caspian Sea)

fHE#E G B 7 ¥ 7 ik (Southern East Asian Sea)

MHEEH 7 AUH Ax v aiE (US Gulf of Mexico)

MEEI 7AYUH B 74 A=THE (US Coast of California)
FEEI 7 AV ok (Other US Waters)

B E K &L omks] & #5i87 (1dentification and Explanation of Deviations)

) NV T —IEET DR AE M OVE A

APl RP 2MET %, 1SO 19901-1 “Petroleum and natural gas industries — Specific requirements
for offshore structures — Part 1: Metocean design and operating considerations” (il « £ H{k
FRORIRHT APEZENM B R O E — M EEMOREBEMF—F 1 - BRE2EBE L
Al M OUEMICE T 2B EHEH) ONAE LI AL, 2014 I8 1 RB BTSN,
2015 4|2 1SO 19901-1 @55 2 RS #AT S 4L, API RP 2MET & 1SO 19901-1 % X V) #H2i2E
FESELTD, RP2ZMET H 2 R CIHZEICLL TO RN EELE I TV D,

v KEOHMBRIMEEEZMBEH (XX a®), WEEL (W) 7x1=7), HE
) (oMo KEKE) &L TEM, AXFaBEolEEIL, RP2MET 6 1 KO
NEEZRX—ZIZLTEBY, ANV Fr— oA — FHBEREFINTWENR, £
DATIZIERI CAR, ZOMOKEOMBEBEONEIX, RP2ZMET OF LR E R
STV,

vV o OERMNEE TATE] 28 H L. BR22RANO X 47 (R#HEKE. BAEEK
., Aa—)L) T HEROTa 7 vy A NVEGHDHELEBHIC, RFIERAE L EGE
BERIEICRT A EB OB O AT L ER & #2ik,

v 1S0-19901-1 O 2 ki & RP2MET OFE 2 i & O E S A fBICE L O -TEEK %
B,

F2OWFT TlX, £ 33-1IWC T X ICHEEICETAENEML TWVWD Z Enbmn
50
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# 331 AxvaBEAgEe s s

(Higt -

(26" N~31 N, 92° W~98" W, /K 120m L. )

M ()

10 15 25 50 100

AEEm (m) * 9.0 10.6 11.8 13.2 14.4
% 1R 8.4% up 14.0% up 11.3% up 7.3% up 2.9% up

KRB E (m) * 16.0 18.6 20.9 23.3 25.4
% 1Rtk 8.8% up 12.0% up 11.8% up 7.4% up 2.8% up

& RKAKAL (m) * 10.3 12.0 13.5 15.0 16.3
% 1Rtk 8.4% up 12.1% up 11.6% up 7.1% up 2.5% up

*: APl RP 2MET 2nd Edition, Table H.2 £ ¥

—MHEEAN =T D e Tam 2 FEAMAT A EICRD RLRHAEELRFTEE

WAEE] #3.1-16 1Y)

2) APl RP 2A-LRFD, “Planning, Designing, and Construction Fixed Offshore Platforms —Load and

Resistance Factor Design*

(a) M2

ABKIT, Al - RATA®Z X —TCHEHINDGTF—Y 2, V%7 v b, XU —,
20— OEERATF — VU ERE IS M OV L A & S0 € O Ml B 3 2 M e & W) 2 xt
GL LT, UTOX)RERFHEZED TS,

v OHTBIREEY OREE, BAE. w2t R R AT I TR R ok

v OB IE Y K OBEAF S IE Y O BT R R A & ek B

v BEfEAEE Y O FEAT

v B35 CHAMT 5720 O EY R

1993 AT HA TR, 1SO Bt & OFEEEMEZ KV 2014 H105H 2 N KE S vz,

(b) B &

1. A=—7 (Scope)
2. ZME# (Normative References)
3. HFE - ©F - B&H (Terms, Definitions, Symbols, and Abbreviated Terms)
4, FEEXMEHERATF —L1EEY OFEEE (Types of Fixed Steel Offshore Structure)
5. #h#E (Planning)
6. K725 %% (Overall Considerations)
7. —HRMIEXEFE R H (General Design Requirements)
8. fEHANIRIIZI T D E,EE (Loads/Actions for Pre-service Situations)
9. HLRPLICI T i E{E (Loads/Actions for In-place Situations)

10. fEEA 724k (Accidental Situations)
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11. it =% 7t E o & E A (Seismic Design Considerations)

12. thiEET Y > 7 L fEHr (Structural Modeling and Analysis)

13. BIRERAS D58 FE (Strength of Tubular Members)

14. ¥ F D5 E (Strength of Tubular Joints)

15. % O Ak & ER AL O 58 EE & % J7 it A% (Strength and Fatigue Resistance of Other
Structural Components)

16. J% 97 (Fatigue)

17. F#EE% 3 (Foundation Design)

18. &5 1k (Corrosion Control)

19. #KF (Materials)

20. WRBE, N T R AR oA (Welding, Fabrication, and Weld Inspection)

21, SEEH . MEMRGE. CFEIE (Quality Control, Quality Assurance, and
Documentation)

22. . # . PEfF (Loadout, Transportation, and Installation)

23. HEIEY O FIAH  (Structure Reuse)

) NV T —IZEE T DR N A K OVE A

APl TI% 1993 4£1Z Load and Resistance Factor Design (LRFD) J5 3% v 7= [ & a7
TT N T —LDORFIENEL LT APIRP2A-LRFD # 1 Z#ITL1=, D%, I1SO N
WELEREE Y O LRFD 5 iz & mﬁ%ﬁkbfmmww%%mbt;k%xif =] B
Bk & LTS - i — 2 XD 72912 2014 412 APIRP 2A-LRFD %5 2 ik & L THWETHAT L
7=

A X v ail ToOmBEHESRSLM (Extreme metocean parameters) (Z-2OWTlik, API2MET @
HEEZZRTL2LE LTS (B3R &ﬂ#é%ﬁ%rﬁ)

F R OB ED T D5 &2 3 5561213 APIRP 2SIM O R ERIZHE 5 = & A FE
#HENnTn5b

3) API RP 2A-WSD, “Planning, Designing, and Construction Fixed Offshore Platforms -Working

Stress Design*
(a) HEZ

ABFIT, MRS B T DA - RAT AOHHE] - BAFE - £ - IFICHEH S5 EE X
WETT7y N7+ —L0FG - 8%, BMGFE77 v M7 4+ — A@ﬁ%lﬂ% (Bw) ICBT 5.
WSD FRICE S\ A RT7A4 2 ThH D, 21 LA 2000 45, 22 il 2014 FEI2FIT ST

720 22RTIE 2L R AT &E RELS RN E 2> TBY, HRIZEFH SN TWEZIEHH OWL
SIHRMOEK (RP2MET ° RP2SIM 72 &) I2BITL TV 5,

(b) B &
1. A =—7 (Scope)
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2. MK (Normative References)

3. HFE - ©F - WiEZ% (Terms, Definitions, Acronyms, and Abbreviations)
4. FFE (Planning)

5. F%EHEEYMEN OVFJE (Design Criteria and Procedures)

6. A& M D% EF (Structural Steel Design)

7. fEFoIRE (Strength of Tubular Joints)

8. ¥¢%r (Fatigue)

9. JLf%EkE (Foundation Design)

10. & O A & & & OV A 7 2 (Other Structural Components and Systems)
11. ##F (Material)

12. XM OMEREE (Drawings and Specifications)

13. &#: (Welding)

14. #H~7 (Fabrication)

15. #iEf+ (Installation)

16. #&7 (Inspection)

17. 837 #E (Accidental Loading)

18. HHIM (Reuse)

19. /N EY)  (Minimum and Special Structures)
fHEE A 2L IR & 22 IO XIS
fEE B :

() NV — I BE T SRR N A K VAT R

Rt EBET DT A =X L LT - WAL - W - AR EEFT TR, ThboRT
A—HIIHBESZDHERL LT, AV F—Va2E50EARIEENLTND
KENRTA—=H ORI ~DORMFTIE GEREIMEOFRE GIERE) IR 5 mUE CTHIT
SNTWDHN, NTA=ZBEKRORETIEIZOWTIL 2ZMET 22 L T\ 5,
REBHEHROBEMIZ OV TE —RICEFT OB ZMIZ L TV RN ENREBEILND T
B, APIRP2SIM IZH - CREli L TEHTHZ L 2L T 5,

FLTT7y T —LDBREEIT A — (VAZIZHINHIEGNERL, UAZNRK
ENHDONL/HIWIEIZ L-1, L2, L3IZHITond) &7 7y 74— LDORRRIZIE L
<.

WX pt R YE - 50~ 100 4 o I FFE o R
A R PR T ) fE AT+ 500~ 1000 4F A 13 il o> % JEL i

DHEMAZRLTEY ., BEMEL LML, APl RP 2SIM O & BR it 77 fi# 41 FNE (2 E
INTWVW5

S
EX
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4) API RP 2SIM, "Structural Integrity Management of Fixed Offshore Structures

(a) M2

AL, BEXBET T v b7+ — 2O EFEEMEZE (Structural Integrity
Management: SIM) 7'u & 2% 3 « £ T LHEONTA X A EZ R LT D TH D, IR
13 2014 T, 2021 FFRFF R CHFETIZ S LTV R0,

(b) H %
1. A=—7 (Scope)
2. 2B (Normative References)
3. HHEE - ©F - WEEEZ (Terms, Definitions, Acronyms, and Abbreviations)
4. HEEEEEMEEE (SIM) OfEZ (Structural Integrity Management Overview)
5. SIM 7 u-& & (Structural Integrity Management Process)
6. #FHA (Surveys)
7. &AM (Damage Evaluation)
8. MEEFEAM 7 v & A (Structural Assessment Process)
9. MEZRIEAW O (Assessment for Metocean Loading)
10. P97 IZB 3 2 A AT O FEfl  (Assessment for Fatigue Loading)
11. #IEIZ X 2 AT O (Assessment for Seismic Loading)
12. KIZ X 5 Am OFFAE  (Assessment for Ice Loading)
13. U 2 7 &P (Risk Reduction)

14. 77 v 7 #— 2 FE1E (Platform Decommissioning)
fHE3E ASIM IZBIT % figai

(c) Atk DEE

SIM L, #EMNZDTA T A7 VBB LTHNICHEAG L TWDSZ EERTEDOD,
g7 - G - EZE L - MEMNREMEICLIEEOEHRFIETHD, 3.3-2 [Tt &
BY, SIM T atE2AORITIETT —FUNE - FH-li - BIES.E - T e 0K EL W TR
ARG END,
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(gL : API RP 2SIM 1st Edition, Figure 1 J ¥ {E5%)
332 MM EH e X O E

COMKBTRENTE TERBERZ., HRYPOH S WD EEEESEYICEAT S Z &
MTED, LLERE (BEMICITHEBEMIE) 2B L T, KE X X2 B KONz
77y N 74— L0 HBEAMEFHMICOABEHTELE LTS,

(d) "NV r— BT REANAE

9® LM AM DAL TiX, VA7 #EL L THRETNEHR - x5 (N
r—r%) OFBHENARIN TS, £ OMEIX, Ux&éﬂ?fﬂﬁ®$¥£% # 3.3-2 1R
T N7+ —LDEEHNT T — (FAPEANN, 8ELEEGEOZEITEOREN
EWVoRIIZEY, VAN KREWIEIZ L-1 205 L-3120%) . mﬂrﬂ%é I ML 72 2A-
WSD OfRIZE » THAe D (72& 21E#E 3.3-3), ZoRIZIE, RAH L
MNES, 2EVHRETAREKL - WEEHEPM LI Lo TWVWD, ZOIZ EIZHONTAIL
Tix, NERTORE (Industry experience) (2 X o T 20 kit & Y LLET D JR T 0 £ D K
AL R>TWVWD] X6 TND

k. FOHEHEBEIC Té»w% Z (JEGE « K m%) OBEL 2MET, £D/3T A
—ZICE > THELD2AMDFHEIT 2A-WSD Z#Z L T\ 5,
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* 332 BEHT I —

Wb L= A o

Nt RiEN 7 =Y —

C-1 (K) C-2 (H) C-3 (/h)
S-1 (A AN « AkEHE) | L-1 L-1 L-1
S-2 (4 Nixfi - BE#EEY) | L-1 L-2 L-2
S-3 (AN FXAH) L-1 L-2 L-3

Hidh : API RP 2SIM 1st Edition, Table 1 X v ik

# 3.3-3 Design Level Method IZ2B1J 2 A XL aiBED 7T v b7 5 — b OFEf L%

BED T Y — API 2A-WSD ® ki

19 hit LA 20 i + 21 hiL | 22 i BAR%
L-1 (U227 K) 50 4= 100 4 100 4
L-2 (U&7 ) 15 4 50 4 50 4F
L-3 (U R Z/N) 10 4F 25 4 25 4

{4 : API RP 2SIM 1st Edition, Table 5 & YV {Eik

5) API RP 2MIM, “Mooring Integrity Management”

(a) HEZE

AL 2019 1 APl O LEFREEM O L L CH BN S8k T, RY
VAT LAOREEWEBICOWNWTONA RI7A4 0 Thd, REK & RRFICHEEZEMEED O
fEEMEH YA KT 42L& LT, APIRP2FSIM (%A 257 &) KTYAPIRP2RIM (T A
P—= AT L) BRITINTND,

(b) B %
1. A=—7 (Scope)
2. MK (Normative Reference)
3. HFE. ©#. W5 (Terms, Definitions, and Abbreviations)
4, fREBEEMEP 7 o+ X (Mooring Integrity Management Process)
5. MAMKNE=%1Y > (Inspection and Monitoring)
6. #Fffi~ 1+ A (Assessment Process)
7. FEAM5 1L (Assessment Methods)
8. U R 7K (Risk Reduction)
B E A RS- BINE W & A4 #> A (Commentary — Additional Information and
Guidance)
fEEB REEEMEEH Y X7 A0 HM (Mooring Integrity Management System
Objectives)
fTEE C MIED K (Causes of Failure)
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fHEE D FilxtidtE (Incident Response Planning)
TREE MAETIELOCEB (Inspection Methods and Objectives)

(c) AHOEE

AT EF BB EDRE S AT AD Y AT MESV AT 272000t 2 Th
L MEarEE) 2%, i, T 28004 ¥ A Thd, TOMNRETLAT
LFZLLTF O 3.3-3 12”Mooring” & L THRkCRLIEH D (T —0 b Ka2=y h~D
P ET) Th D,

B4 3.3-3RP2MIM O R ThH H2HE T A7 L (& Tard)
(Hi # : API RP 2MIM First Edition, “Introduction”)

R AT LORAEEER LI, RE AT LAOHEMEKICOEY ZOY — 1 RIT%T
HrmeMErRTH 7oA THD, UTODOK 334 -T2 78 —F ¥ — KT
REND,
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Bt ML, B

H—E RISERA ?
YES

NO

BIE.BE, Xk

K 33-4f@EMEHE &R ({8 : APIRP 2MIM O Fig. 1 I[Z X3 {ERK)

¥72H 334 CRENTVE, BREKER 7ot XOMRERCHS [F—x ), ¥
i), T8BE), T2 774 X, ERERUTOAFEEKRL TV,

T—%

ER ]
R BE
Tl I A

IMT—ZRZDMOBEETZHFOWNE, RE. REDEDODDV AT LEE
i

B BEM LY —EX~0EAMOHM. XEBFXOEE
ERAPREOSEMZRERS, HREE, R

BREFHE A 7 a THEEXDOEDOFEMREXRE
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(d) NV =BT R EAR

LED X H51ic, RBBITEFEBE NP ERIELTWAENY F— 7 PORRKEORE L
FIFTTRITENT- DO TIEE WS, 5% (AL E=FY 7| T, "NV Fr—r %
BFUOHARKRELZZ T ZOREOEMAZZH DT TND,
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4. Al - loT FHHEMEAF [

4T TOLEMERMARBAERR

Industry4.0 & FRE 4L 5 FH IR EEFEmiT, BRI A ~— MIF AR LIsHny e s
HER T 2B~ OEHLH - 2B Z T 200 TH D, ZOFRIITITFED
o —#dk. Cloud D KERET —Z D v B U ZHi4s. Networking M OV&@ 1S £l .
Robot, 3D Printing #H T EDOH L WEMOFE L WHEEN XL TWD

FMHTAERTH, TV MERLCEEMICE Y, BAORHO — B 2% X0 M,
B mpely, iAo MM E o2 28, b LIFAELEY LTS,
Digitalization @ fx & S AR 72 5% Data KV flfE A AIET 5 2 & T, AWMAT AER LiRicE
WTIE 1%D RS ETERRAEZ BT 5 2#RN GRS,

DNV-GL 2% 2020 42 % fEi L 7-384 [Oil and Gas Industry Outlook2020] <T. fili&4hix
2020 #+1Z Digitalization |IZ& T EH A2, TOE EHFFT L, EITHCT EORIZEES T
W5, T—XIZEAMIT I N (Data Driven Insight) % ££ 95 7 ¥ % A Hifff1X. Operation
AEREL, hEx2 B, BB S 28U, BINEE)ICZI T 5 Value Chain @ £ D BT 6 42
IRERME R 2 BRI E A ATREIC L TV D,

[Big Data to Smart Data|. [Lower for longer] # &S 3EIC. XV &k, IRz #ED D
FiEEBERL, SETICERB L TE B RNO%EL> Data Set [ZH 721G SN D New
Data # i 2. TN &L L7z Algorithm (2 X » CTALE L, MiEOAEEZ EH L T\ 5D,
IOV o 2 LIV BREREAOHN, WO KED TR, WA ADEFEED R ., #hE
W EHEEREZEB T2 2HME L ALEIFOEANICHEEZY > TN D,

Al & 10T AT AERICEB T 20 A EESR &R L EE 2, JUHS Field ©
AENEEO DL ZENRHEDLIES T2 EHE 2TV D, AL EHAY 72 Human Centered Business
Process 7> %5 PC (Al) Solution ~®D 17 & 5 X 9 2 CompetitionRule HEH L>o5dH 5,

AV v — AT 0T & AlZEA L, ERA XL —var2rRll L, FREREDL S
M % & . Virtual Training ° Maintenance XL — > a U ~O@EHZHLED TWDH, 5
X, BhRbEm LS S XD EAEIEBRICEE &L“Cb\iﬁ<“€%(’*fﬁ’]7iﬁ ey
~@ Advantage & £f > T Al £ & HEMLOWFZE L BRFE O CT—HLITHEAL TN D,

Data Science Driven Technology ® & — 7R 1 > k(% Big Data # Smart Data (2% 2 5 &\ 9
RTHD, T4k Cloud I Data 27T 5 DA Tl < MEHTIZ L D #7272 Insight % 0
AVERBEREZBBT 2L 027 bDTH D,

4.1.1 10T

AT AR IT D The Internet of Things  (1oT) 1X#1K® Network % Internet (2272
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Sz Thd, R EDOIL Wearable device, g, i, Y OEBEBXXMGE. T OME
THEER. B2 ¥ —. Network #%25. Software A ANTZL2TOLDOTH S,

loT @@ A1 LY XY Ev Field Communication, Maintenance Cost @ Hl i . Field
Infrastructure 5 3 % /L ik U 7 )L % A 2 Monitoring. H 81t 78 71 B HI I8 & PE D Security,
XU EWSafety G H4, MRELTIVEWAEREEZAEAT L TWD,

4.1.2 Artificial Intelligence (Al)

Artificial Intelligence (Al, A THIHE) L, Bl 2 1XHE O H BiEfiLZ, Apple £ ™ Siri > Amazon
® Alexa AGf Speech, Chess 72 EOXfH 7 — A TORE = & e, HbkAFH UMEMRR %
X % 7= @ D 5\ L #PH o F itk B & Application 2 7 X —F4 2 HiETH D, A S HE
B, MBI R E THL, Zetom bl o X Hm A AERICEBITS Al & HEHMEE
oA GIT LV, FIZIXMWHEDOR L WEREICE T2 U FOEFEMK & W o I fERA K
TWERE CTIFEEBICRb > THEIfL Robot, HENEHAMHA T2 Z L ITRRICRD D H
5o

Al TTIESE . EEDO Y HABERS 2> 5 @ Life Cycle I HEME R OV F@Eibicifl S Tnws, =
NOITAEEEREZEmD ., BEEMZHBL, VA 2BV IEDZ LITRmIKLTWD, HH
L& & Target Z f&HEICHIE T 28 /11X & @ % Drilling Activity 123> T Return on
Investment (RONZ fx KL S H 25 Z LIZE R > TWD, MATABRIZKE RMBHLILE L 72
DIEE DB TH D, THOITRIL, AE, P, B, 2L THESTLIP—E R LER%
Gte, PRELTIX AlLZ T Operator (% Reservoir Rtz i L, HEFEHY A7 & Hx/METE
%, Operator (X &V BWERIIEEICAPE O B EPEICIEH T& | F oML B IS 1276
T&E D, ALY T A v HIE EFEEDOZRITICHRS > TV 5, ALEENE 2 & Kb
T 5 72 OYLH MO Spacing, BlE & b L, ROl # & Kb SH25 Z EIHLSDHLDOTH
%, F72 Subsurface ® VU R 7 &b &+, B % Rk LEHZR/Mes® 25 X5 et
T b ERIND, BH, A Z &, BLHO Lifecycle %I 72 0 A FE T 2 1 e 12
ST, AFETEEN A B EIZE T T 5 72 S 45, Machine Learning 1513 O & iy &%
BT DAEEEZ R KL ST S 72OICES ., FlowRate, Tt A6 A0 F &b S w5
DI, BITix, AEEENE T3 HH1IC Operator (23U Issue D FEAEZ P& & 5 5
WYMBERE L R D,

Al [ ZE2[E 7028 H & Competition Rule % 2% % % Trigger & 72 > TW 5, fnft i) 72 A H .0 O

(human centered) BV 3 A7t 2002 Al ZFH L CAllifif 2 Al 5 5 J5 10 12 fis
LTETW5, BR»>%LD Dataset & Fri- 2tk S8 Ly Data #fE T 5L L
7= Algorithm (2 X 0 7= 2B ERNALE S D Z E IR > T D, A AERTIE AL
DFHENVERFAO EFEITNROKETH D, HE R Assessment, #EHI. Reservoir
Engineering, ZEpEHRIEL 72 & Dk %4 72 Upstream (2B 1T 27E88 Al A TR ENA TV S,
i 2A0MELSY A ZHERB AL TH D,

AMHAERIZE TS Al##EHOFE7= 5 H Ol Machine Learning & Data Science TH %,
Machine Learning (XAl ZA R R L HBICB W TAHMSHDBE KLY TV 2 A4 L TORF#R
&K 7z Data Set 7 5% 3. Data Set ZfiH 32 Z L IZFIH SN TV 5,
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4.1.3 Big Data & Data f##f

Big Data ® =2 > & 7 kX, Volume 738 % . Variety IZH 7, Data MENHEH L7 b D L EFH
STFINTWD, AMHTAERTIE, ZReER, BHIT—% . AET—% . EFEMKOD
BT —% (JEJ). FlowRate, iR, %) &, WRKL&8OTFT—F 2 EAH L, o T& T,
IOVl T—2%ED, £, RETIHIENVTIFICHE L TIToTW0DH, LNLEDBLIF
KT —F BEMSND 2 LICE VBB SFCHESEL TS, 2ok F—4 0
FRFTIX, MOERIZHB T LD LRI, AT AERICENTH, HBILKOAEFEEE O
SRR O BiCmid, B S FERTERINUEINTEEGOBTH D,

BIfE, 29 W lo BigData Z W/ L TIEM T 2 0O FERR B FAITEZ < HmE I T
LR, EBICBRASATHEAIATCOW LT TH D, M7y MTERE, 1
Hl, M@z > Y=7V 7 AET V=TV ZICEVELLS Eish T\,

4.1.4 Al - loT BiiFI B DR =
AFTIZCHERRTE2, Al - loT BINFIH O E42F S %2 L FICiE#T 5,

(1) Subsurface Well Data Analysis and Management

FMATAGIHOERITIZLL T O REEOER L ZMENLE L R D,

- g L

- HUE

- EETF

- Al B

- BRZE

- PRI

INODOEBAIZ AL OT Sz 25 2 & T, RAT DRI O Performance % 7
< Hfig9 25 Z LN TE ., Operation ZHRDOE EDOTZDDY —LOBBICELSDHLDTH D,
FAMHTAERTEIWRREOT =2 2EAH L, o TE, LALAEBOERRT —4
DEBRESHIIIRANS Y BT —2RHEE N TND Z & b2V, Super Computer |2
T Al & Advanced Algorithm % FI| ] L 7= Data Mining (ZIZ K& 22 R0 HIFF ST 5, f
Z 1% Chevron I% Al ZF|H L 7= Software Z £ H L |, i & D Hi D Performance 7 — ¥ % fig bt
LTW5sb,

FEAEEINOEDOEEFMLEI 7T vt 2DREIZYE -V . Al ° Machine Learning
EEHTE S,

(2) Planning D %h=%EAl,

Al - loT HiffiZ@AH L CEEDT VX WAL N EBATRE & 72 5, Z 1Lid Digital Twin i &
and, ZHRIEIMEET VEOH FHEROM ERFESOMAFICHMATE 5, TV ¥k
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S N7 HL T G #RIE Digital Oil Field & L THAIMIEOEE, HHI 7 v XLAEE T 7 X
Simulation O EfEIZ &N >, 2. TUVX ML I N lER T EER R E RO A RE T v —
Simulation <° Process Safety £ (2 & % 32D,

¥ 72 3D Printer £4f712 & 5 I = Model /£ ¥ |2 X % & F i o> Simulation 5128 " RE T & 5,

(3) Downtime % J&# /> (Uptime @ #4/)

Al - 10T HEROEARRERAFIEO—>2L LT, W HOLDOBFICHEINTWVDEZHEK
D %3 D Real Time Data & Historical Data % ¥ X 5 >t T, Machine Learning 55 =
LT &V KE®E W Digital Model Z1Epk3 5 2 L A FHE L 725, Al - 10T TILKIC Data
Analytics IZ X W B2 DR /T REM Z mfER TP T 5, ZHNIC L VS OBEE Z 5l S
7= Maintenance Schedule Window PN CZ i L. Smoother Operation & ¥l Hi >k 72 > Downtime
RO ELITES ST LN TE D,

(4) ¥ — & 2 J 1% Maintenance % FJ @ #il I

Al - loT £, M2 E BT AT 5 Maintenance £ 72 13 B B LI XL 5
Maintenance Tl 72 < . EE OIS OEIR MW IZ A 72 Maintenance (X7 5 Z & N H
KD, THIIHMEOFEMAEITL, AEDIREZEHD DL LITEND

(5) Device Optimization

Al - 10T # 7 1Z#E(k L 7= Data fig#t Fik &2 FIH L 72 Bl Ol # O % @ Digital Model % {E
9D LT, BGoKED I bixiEs L& 2 5 iud Operation Performance % R 1T &
NbD, ZOREN T & AR O EES Parameter 5% . Calibration, h—v 2% 4 I 7 &
KEGLMOERZBE T OMIRIZEH T %, Z @ Device Optimization Process (2 & ¥ 4
FEMNROLELZHND Z ENARETH D,

(6) H#EkIZ X % Operation Cost Hi] Jik

HIS M SRH o B 811X, Real Time Processing ([ % BT — &% 2 W45 L., [FEFIC 325
ICRRTDHIET, MBORBELFIICABONEZFS>Z L7 LI, Control Center if:
Back Office T ]l H#O)xﬂE%T“b S R

EAE7S TN iU IR D VAT L ET VENMMET HZ LI L0 R L RmRERIEL AT

AEIZ L. Operation Cost @ﬁ I HORTHZ ENTE D,

fFj% LI_J:IX N Task # HEL T 5 2 & T, ZEMAYIC 3R O #E R 2 121X Zero Downtime
LWV o ik ITWETHEMTE 22 bW ARE L D,

(7) X v B\ Field Communication (Connected Worker 1) 12 X % (B3 £4{b

Smart Glass <> Augmented Reality (AR)% Fl|ffl L 7= Connected Worker £ 7l L v . H#E
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HENTHWRVWEHTH THIEEENEICHRGEORF T — X 2 RS 5 2 Eh e R
Ho NFETEDLT—FEN/EADLZLIZED, KOMPLVEIENAREE R D, e DiER
KREOEN, FEEREDZ A I 7O FHl Y., Machine Learning & & 0f H & E 4L I8 &
b, o, FRFICEEBICLERIGEHRORMNFIEE & 725, il 21X Field Technician 73 %
f C Troubleshooting Z i L. ZDOfEREZ Y 7L X A4 ATHIGICIRHETE D Z L0 HER
BEEHOHNE N EZEHTHE TH 5, Technician BNBHIZ M2 WHRA, o8, G272 T35
AT TI0 HMET LS, ZOM O HHE Technician N BLHLIZ [ 7> 5 72 8 D ik
BELEHNT 2N TE D,

(8) HSE o 1f] I

Health, Safety and Environment (HSE) XA S LICE W TH 2 OREZRKDEICE T S H
LD VEEREFRTH D, AMBEERER CEH EEXEITETE» DB ESCHE MO R
WEREE, FEEOEE, RBEt SN /EELTT. SIRER L W o Tt @RICEEL 5 2 5 s
REFETOMFEEZBRNONTVD,

HEMLIC L VIEEBEONTEOBESNEOE, TobbR2om Bl o275,

Tl KEREROEKR T —ZRHBONNIEREROREOREEZ S Z L1227 D,
Al X Machine Learning IC X W KERERFOT —XICT 7 BALEAZNTTCFEETHZ L
THREOFHEHIET D Z ENAHETH D, Al -« loT Hiffix Proactive & OF Preventive i i 7>
% Decision Making (2% 37D,

F 7=, B 21X Smart Glass <> Smart Safety Helmet & RFID (Radio Frequency Identifier) #
JEIWLVBGEER L EHEMB#ER TE 5,

RFID # ZI3{EXBOMEZ B LIHADHIRKIKEFEERIKICA-TLZ L2 Y T L
A DIHEHZADZEDTEDLY—NLThD, ZHIFXZOEXELEOHRAISCKRME Z & o FK
HIFIZADE TCHAI~A X TED, TLINICEIVIEEEOMNELIET L, MIEEBIC
HARLELEZGE2 DL LAEE 2D,

Digital Twin ® X 9 72 Digital Oilfield Technology <& [ s 1 £ fi7 o 78 g 13 3 7 2 M A {1
IS, THIEREMICITLZEEDR EICbL BN 5,

4.1.5 HHE DB EH

Al - loT HIfiZZFNENEMTHEHIND LD TIE RS, MHAICHELSBEELZEZLDOTH
50

Bl zE, BEMb S - AR TiX Al - loT #Eifoien 9 b o, Bk GR(E) « LR,
B P, BEME., RE(ED 5 OOMENEE L TWD, FRHIFLL TOREICHEEL T
WA,

(1) B (@fs) - LBt
- Data UU%E & Network, Could Base @ Database K " Application ~D{5E L, 5D 5 Z
EARE L 2 D,
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— % % Filtering L., BWIZIH > TEEIEMN AT LB TE 5,
%h%h@ Buisiness Rule | ﬁo*bf“( Asset [ZxF 95 Action ZfE DT 5

(2) B5R

- Asset XV O K72 & D Real-Time data 2 Z D5 L iElgE EH 5 THLEMRT 5 Logic & 1
fltcx 5,
. f@;‘sﬁfx Event O #% % Real Time TER TE 5
WARRERFIZ I D Rule 2@ T& %,

(3) Tl

- BEELIC failure ISR D & > TR M Action DERAEDLEICE 2R EHE TE 5

* Failure 2 Z SR WO D FHPHFEZ ROV AT ALHETE D

- FE 7R X A 2 27 T Preventive Maintenance FE iz A Y a— U VI HEDLZ LD T
B L 72> Downtime DR A ZIRY < 2 & N TE D,

(4) BE1b
- Machine Learning O 12 & 0 #g#8 O 2R ik 28 M iv, Failure Cost O AKJE2S AIRE & 72

- IR O R B A A MAJ 5 Predictive Modeling 73 7] #E

(5) HE2% o E L Performance i b

- Digital Asset Monitoring {Z & ¥ & Performance ##+ ® Operational Parameter Z Benchmarking
- Best Performing Equipment @ Operation Parameter % 2% (Z Performance Optimization 73 7]

ﬁb

- Prescriptive Remediation (Z X ¥ asset ®LEHE /1 % less 2> & Optimal (2 T& 5%

4.2 BHEEHD Al - 0T HifiDEAHF

AL OBEEY — 22281 2 Al - 10T Bl 08 AR %2 LLTICRT,

(Remote Drilling Operation, Monitoring)

Chevron /% 2019 4 8 H X ¥ Edge Computing #E /7 & Data Analytics A8 /] DHE AL Z 4T\,
15 > Operation T 3 F 5 Ft (91 5 7 m) LL L HREI#RBR % /3T, BI{E Tt 100% 0 55

B%?E%"J%S%ﬁ'@ LCW5, AL E 72, Albase Algorithm % f#i 1 L 7= Predictive Analytics (Z &
EEHMOGIH OB & BE ORI R & RIRICRILT TS,

(Digital Twin, AR/VR)
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Chevron | % 7=, Expert X FHATH L < XL Location TIE¥ % L T\ T % Real Time T
BB, WBICBEGEXRICH I TE 5 X 57 CAD ¥ A 7 @ Digital Twin @
Augumented Reality (AR, JEiEBLE) A AZEEXB M TICHEM L TWw5, Microsoft #od
HoloLens Glass & MS Virtual Assist Z Skype X° Teams & A&t T, EEOMKLE L T
3D Virtual ZEff &2 FIH L7223 b EEE OB E L CTHRFEXZARICT 2D Th D,

(Digital Twin)

Total, Aker. BP. Shell. Equinor Z£ %, Digital Twin ZBi% L T\ %,

Equinor {X Johan Sverdrup 77 » k7 4 — A2 {K% Digital Twin b L7z, £7=. [RfiX
Digital Twin = > & 7" k % Challenging 72 #lf H 23 %4 % & 72 % Managed Pressure Drilling (Z i@
LTW5s,

BP [ZRA ¥ 5 & TOAFEH D Virtual Copy % 1E T 5 72 ¥ 2 APEX Simulation & B 1R
VAT AEFEAL TS, EEOT X EETAENMAT S Z LT BRE BN ERFRE S 4L,
ZhiZ X % Flow Rate, JE /oMt O K~ Impact 2% Engineer |2 X ¥ Simulate &+, %4
RBELAZEBT L2 LN TE D, Tkl T Pilot Test 23 FEhi < 4v., 5 oIz TR
I TW 5, Trinidad Tobago @ 1 Tix, [A£Li% Maintenance @ 7= & (2 [ E it 5% @ Pipeline %
PA® 7223, Flow % £ 5 iR &, EO@EE TEL O FiEE FIA% Simulation 356 Z & 12
X0, 3 HME® Maintenance Il O OAPERZ MR T LI ENTELLEHEL TV 5D,

(Machine Learning)
Machine Learning iZ. HEIMIZT — #2558 L. Predictive Work Flow % {E % 7= 912
Knowledge Discovery, /X% — 585k, Data %4t = FIH L 7= Al OB RO —D>TH 5,
ML /X Seismic Interpretation IZ b fEH ST\ 5,
-Shell [Z B #-® At A 9 % Seismic Imaging and Interpretation Software T & % GeoSigns Platform
Z GOM @ Demio Field [/l L T10 50 BB 1 B Mz A Lz & ER LK,
- BP % H1» & L 7= Atlantis Phase3 [f %& T ®j 1] iy 72 Seismic Imaging and Reservoir
Characterization (2 X ¥ #7212 400 & J7 bbl A o #HE % fE 8 L 7=,

(Preventive Maintenance)

2019 A #I W2 AL ¥E (2 C Norway [E 7S 4ETH D AkerBP O IEN T T » b 7 4 — 25T Well
Pump O #lEIC K 5 AR T3 AE L, R Pump OFERRILZEERT 2 Al v 27
TAEREL TR AEEEILICRDIANCAESORAEZRM L, EF L7, Aker BP X
Texas /N Austin @ Spark Cognition fE D H i ZEH L T\ 5,

(Big Data Analysis)

- ExxonMobile I FE4E West Texas Basin (281 2 EEHBREOKRE/LICHITZ Al 70 7T A
Z P 5 72 Microsoft #f & W ) & dh 72, Al 1% Exxon 1o 8 fi 5% O B I &
NTVWEEETOEy =L ko T DT —FOMRICLEL STV,

X 5 KEL LT — %K A b7 % DataBase A L T\ 5,
« 7 7 A0 Total SA LT AMHELE D X 0 BWBFRICHITERT — % O O 7= % Google
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W EIR A S L CW\WA, Total IZF 7~ RD TED 30%IC725$200 5 UL FOEHEH %
Al HAF 2227 5 FEIC L TWb, Google & D haw@ L., 7 7 VU A Guinea i ToHh
THEHRDOIDAA—TXVOMRICEHATDOIAI 70 7527 A NFTH D,

- Silicon Valley I[ZAH#LZ & < C3.ai fiEAMIT ZAERIC Al EiFZEAT 52D 0RK %
Baker Hughes %t & ik L 7=, C3.ai £Ei% Al - loT, Big Data, T HIfEHT oAk ~ 72 B £ 1iF &
Platform &% O Software THEfE 3 5 IT{3% Th 5, C3.ai thiZ K [E[EBL 4 . 3M, Global Bank,
Shell 72 K DA, 7 7 2@ Utility 24 Th 5 Engie AR L T HITRETH D,
Baker Hughes % 2018 &=L v [Flth & Al A EFICBIT 2 FEMHBEFER2OT 5 2
E R L TV D, 2019 40 B I Microsoft £ 6 1 /1 IRHIZ b - T %,

C3.ai ft D i K O@% 1% Shell TH Y Al % L 7= Predictive Maintenance 7 I% Australia
Queensland % A @ LNG Operation C¥EE Y ZIZEH I TV 5D,

W HAFNELE T Tdh > T Data X° Failure Model 387225720, lx ofpmasttnzn®
Nl E @ Machine Learning Model Z#§5E L 72 X Ui 722 & 72,

(Robitics)

- ExxonMobil 1Z. Massachusetts Institute of Technology (MIT) D1 71 % 15 CHELEIEL O 7=
b, HARH KD oilseep B+ 5 Z L @ TE % Self-Leaning Submersible Robot @ B 3§ (2
YA T 5, 2017 4EIZ Total IXBIAEAEE B 2 FE M L TV 2 Inspection & H &K & il o3
Ehi+ 52 LDTELRNDEZFL., RMEFEIC Leak FOMIEROEFE 2R T 5 HE)
Robot Design @ Competition @ 535 % 53 L 7=, Shell 1Z4% 5 @ Online @ % 2 17 (F . Online
T Chat TXHED AT — X2 » TH T O DataSheet LV #H DM A KR SHIEL
VNP S & HEES T & 5 Virtual Assistant & 25 A& BI%E L7,

(Big Data Analysis)

- Fracturing fE2£KF @ Fracture Propagation <& /L@ Hadoopl Platform % ]\ 7= liZ K 72 Micro
Seismic Data Set C D fE#T L 7= 4

- Chevron #1:2% San Joaquin Valley @ ' i B 12 5 THE i L 72 14,200 510 Big Data % H
V7= SAGD % & Cyclic Steam 7% o fc i b L 7= il

- —4E T 1,649 HLH B4 5472 200million & 0w 75— % ZF|F L. Overheat <° Start-
up @S O Emergency K A R | Electric Submersible Pump (ESP) @ Performance
7 fe Ak U 7

- GE Baker Hughes @ B3# £+ ¢ & % GE Digital (., Big Data fi##7 ® Yz < & % . GE Digital
I% Predix Digital Platform ZBH% L TW 525, ZHLIZWERA) 72 Asset 2 fXFL4 % Digital
Twin Z {E 5 RFIZ& > 6 D TH 5, Machine Learning Algorithm (X, %] 21X Process Facility
DI #R /N —> @ Performance 7 — % | BT — 4% | [ET —F e ExiHNT 52 0k
Y= ELNDLW KR BEOT —Z AT 5, G Algorithm Tik, 24 b & BEARR
AR & DOTEEAL T~ 272D, DataBase £ Y fili i S AL 72 #LAEA) 72 Performance Data & g
TLHHDOTHD, b LIEMIHER I NZSGE. 2 O Application [ZTETEH I EHREZIHET 5
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Z L T. Preventive maintenance CH ML DA HAEE AR T HL DO TH 5,

(Al Enabled Drilling Program)

% 21X Royal Dutch Shell iZ C3 10T & Microsoft @™ Azure % Predictive Maintenance & Al i
#5 L 7= Application {ZJA1F T\ 5, Shell DA X8 LS 2 S IR HI - 5 Al 5 1
WMORREEHERL TWD, ZHIEHIEOEENEOR L& Bit ZBMOEKEZHRSTHDOTH
5o

NOV @ M/D Totco % AutoDriller (21 ] C& 2 lf = CEX 5V A7 A5 HHITHEM L
oo WHE XN TFREM S OWH T — 2 bR T HZETERTLIOOTHD, KX
TLIIEZ, ANHORIEDOENE I AA—FTHHDOTH D,

(Field Operation Optimization)

ExxonMobile |3 U2 L TW 2 EED R & it & v D $RIRICER D #lA TV D,
[7 41X Permian Basin @ BL7E D 23 Operation & £ D HEEI AT HEMEICEI 4 2 8 L Wi % 15
% 7= % Microsoft Azure & Microsoft Dynamics365 #fifH L C\W5, D%, TOHA%
Permian Basin LA HIL KT D EFWIZ L TV 5,

SaudiAramco (% Honeywell & —##1Z 10T £ D E AIZE) W T 5, il 1% Tl f## 4T & Cloud
e #fi % leveraging 9% Z & T SaudiAramco ¢ Operation @ Reliability @[] | & TR Mo #
ZLELHELTWD,

(Predictive Maintenance)

Chevron |% Microsoft & % & L 78R D 2O THID 7= 2024 % TICHRBE Izt
V=XV oTFT— X EWNET DHE B E R o> TWa, Chevron I[ZFEFE WL 20D
HeatExchanger ([Z & — %% E LIERE & Oil Flow 7 — % Z VT 5 /N O F B % i
LCEY . 5% 772 DataSet # ff fl L .Chevron @ Data Scientost 73 %X |Z {i] Iif HeatExchanger
DY —EARKECR D02 THTELELIICLEI ELTVD,

(Realtime Monitoring)

Siemens Energy (& Houston {Z AL % 7> ProFlex Technology £t & Midstream Pipeline Owner
D72 ORI EN Y — 2R D 72 D W )R & S LT,

M 72 AL PR algorithm (2 X W IR AT D IEIE S 2 M U, IR T 2 f el 2z
HHDThH D,

(Machine Learning)

- TGB fLiZfi##T & Machine Learning @ 8952 T & % Earth Science Analytics fI: & Data Driven
Geoscience (2B 3 2 [ DK 25 A 72, 1% & 1% TGB @ Ocean Bottom Node Survey (OBN)
2 Al fRHT 28 CCAE S D IRAER (derivative) data set Z BRI H1EE 2 FfE L TV
Lo ZOZ7u Y= Mt 1,500km? LLE D large scale THEE D&\ Data BG4 325 Al
Geoscience O & #] D3 FH #] T & 25, £ B WILEFIZ Infrastructure-led exploration (23T Al
Z 18 U Cisfk & 4172 Exploration insight Z #24: T & 2 %1 L WIRAY Seismic Product % B
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N B R e S R

(Big Data Analysis)

- Wintershall Dea f1:/% exploration process @ # 78— k 12 Al Search Engine Z i H L T\ %,
IBM & 3£ CTBH % L 7= The Exploration Advisory Tools i%i2#% (cognitive) Search £ % fif
F L Wintershall Dea f1:® Exploration Team (2 X VW T 7 B XA 22925 = & THEHE
Pilot Test (Z k) L 7=, Al powered Tool (% L /K — K X° Presentation % & ¥p A ¥ £

(unstructured) @ data £ ¥ ., "Keyword” Serach & [Z%72 0 | Geolosgist A EE T 5 X 5
g, WmE, hoarv 7 MIBEELT X 2B LE®RZRET 250 THL, 21
IZ LV [AIAE D Data Search |2l LI K2R 2 #9562 LIk L 7,

(Automated Drilling)

- Halliburton 113 iStar Intelligent Drilling and Logging Platform % i35 (2# - L7=, Z ik
FEHY 72 01 Platform THEHI & = ¥ >~ Operation % X ¥ 38 < Control ﬁ“é?”:&)@@%w)
Services & ¥ > T %, Z @ Platform @ Digital Archtecture |% H Ei{k . Machine Learning,
Yﬂa)?é'éﬂ?{ﬂﬂwf:&DOD Artificial Intelligence, X VW HEHI & consistent 72 5TH Delivery %

— s TH5HDTH D, [REFLIFH L Platform (XX Y Bit (2T WALE T X0 WV HE
%Ec%ﬂ%é High Definition 2l EZ T 5 H D TH D EFEIT LTV A, Z i Real time (12T
Reservoir Fluids O & & % o 72 GBI L, HEREHE &R E 2 kb7 5 b
DTH D,

(Predictive Maintenance)

- Asystom £ & Archer #Li%. Asystom #1:® Predictive Maintenance £%7fi % Drilling Facility [7]
FIWZEH T 2720 O & Fk LT 5, [Ffho Predictive Maintenance Solution 1%
TR O DIEE D ® P — %> TD Machine Learning ##lAaGbE-b D LT
W5, WAL o> Drilling Facility O & EE#H A2 LW B+ 5 f:@@laaﬁ%ﬁ%?rﬁ LT
W25, Archer [Z X% & Asystom OEATIZAEZIZEALR, THOERITHRI bOTHD
LEMLTWVD,

(Big Data Analysis)

- ABS % SBM Offshore @™ Al-powered Intelligent Agent Mooring Line Integrity Tools @5 L \»
Qualification £ 1ff 2 %17 L 72, Z ALix Offshore System I A SN D HM OB D DT
HD, A Tools |ZEiE, FPSO ® Heading, GPS ¥, 72 &#WNE L. # 4 L Machine
Learning Approach % F| | L & £ @ Owner (2% @ Mooring System @ Integrity % Feedback
TLHLHDTH D,

(Predictive Maintenance)
<Al FAfT iR, BERoRFEOREIKRME XD E Vo7l HITH LYy Real Time @ Offshore
Inspection Solution ®BH¥& 25 H S LTV 5,
- Wood £t & National Energy Resources Australia (NERA) 1% 12 2> A LA E7~F T, ¥¥IZ Subsea
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Oil and Gas Infrastructure @ X 9 72 B ZL 72 ¥ 25 O i & O 72 12 Augumented Machine Vision
Solution (AMVS)Z A% L7z, AMVS I&EICE VW Tt a2 —~v =7 =M Eiko R
KL EWS N ENNEMD I ENTELHBMAR LD THD LRSI T
Wh, Fo, BN E EZBSICE Y MR L T TRET SV IZ, AMVS @ Al Engine
R INEZRELETT LI LICRVBENRRERLOVV R EEZRLZDOHROBRAER
BHOMRIELERHEDTHD EFFML TS,

(Machine Leaning, Real Time Monitoring)

- Shell (X[A%t & Baker Hughes @ Bently Nevada (2 & YV B S fu7z VitalyX Z# L 7=,
VitalyX % Shell Remote Sense @ i i il fig 41 &1 P9 £ ff7 & Bently Nevada @ 60 4ELL RiZH 7
% Condition Monitoring & Protection OfRBREA A G LT DT, ERTE=4V
JLOBOBRBE TESLSEZEET 2D TH D,

(Robotics)

- Saipem fL1Z[F4#E? Subsea Construction & Inspection 2 W &I T 579D Al 8 H L 7=
Hydrone-R Underwater Intervention Drone(UID) % #cif %3 /1 L Cv> %, Hydrone-R | Offshore
Energy #5123\ CTiEl@,. Low-carbon, X ¥ %2472 Operation # 7R — F 35 7= ORIt D
Subsea Robotics Innovation Program O 1 THZ S/t D Toh 5, T ® Vehicle I%, Subsea
Docking Station |2 X W il F T /N> 7 U — @O 7 EE X Mission Data @ Loading/Unloading
EAEELIMEOLELL THRMIETE P nD 2 < KR 120 AEE D Hild
5L EMNTEDHES & F >, Resident Mode TiX Hydrone-R (2 FJE i K v o015 C© & H
<° Operation 28 Ejii T& %, F£7-. Autonomous Mode (2B TiL, £ 10 km#H o = U
TaEHBTE, T Lo TIX ¥ I Subsea Docking Base BT 5 = & TRl Al
RBTHd,

AJEMARERTHRBAINTLDS Al - loT HiffD 5958
A1 EHARERTHHEHIATILS Al - loT HilTD 7%

AMATAERTHHAI TS Al - loT £ 13 /AP T Variety I2E &, 22> AICHE
HboTWELHLONRZEND THMIZHTDZENHELVWEDOLH DN, KENITLLFOEIC
DHETDHILENTE D,

(1) Subsurface Management

Geological Assessment
Production Optimization

(2) Data Management

Data Mining
Data Acquisition
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Data Processing
(3) Digital Twin

Digital Oilfield
Digital Platform/ Digital Fleet/Rig
Digital Oil
3D Imaging
(4) Machine Learning
(5) Monitoring

Remote Monitoring
Real Time Monitoring

(6) Networking
(7) Predictive Maintenance/Preventive Maintenance
(8) Connect Worker/ Information and Communication Technology (ICT)

Smart Glass/Smart Helmet
Augumented Reality/ Virtual Reality

(9) Advanced Sensor
Optical Imaging
Automation

Rig Automation
Unmanned Platform

Robotics

Ground Robotics
Drone
AUV/ROV

Asset Management

Fleet Management
Inventory Management
Asset Tracking

3D Printing
Administrative

Reporting/ Back Office Process Optimization
Optimized Procurement
Logistics Network Optimization
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Block Chain

FROBEBHICHEREREEHAEPREL TCIA N vy 7 INTEY, S%EHOMLS
LTRL, 005 NWETED TN D ET 5,

B OWTIHEREIZTLICHEZED T H O LT 52, Subsurface (2R3 5
O, Administrative IZBI T2 b D, FRLHMENR DRV EE 2 5L 5 Rig Automation (2
DWW TITELRNELLZ FIF. TRUAOLONLHEEZED DL LD E LIz,

WL 0 BB O HARIC SV TRk T B,

4.3. 2 Connected Worker (Information and Communication Technology) & fif

(1) Smart Glass

1) B2

Smart Glass 1%, 2010 FR2 LIRS, AT AERO LR ST, Wi T,
Warehouse, %5%5(Z Logistics WD 2B TIAKRZEL, AERICIEHINLTWD,

Smart Glass {%. Monocular (HfR) Wearable Device T, 7% X h X v&— fil 21 Z 0
> T X 7=EFED4 i, Navigation 72 ED1E#H %, = — V% — 12T 25 L O TH 5, Smart Glass
21 2D OfE#RE KR TE 5, FHICHEAE T % Head Mount Display (HMD % 7-i% Head Up
Display(HUD)) #¥Efi L7=b Db & %, ARHead Set 1X Z U A EIZ#(L L 7= 1 @ T Virtual (2
3D Information Z #2432 & ®TH 5, —J Monocular Smart Glass (I LR & T, T
2 ERHOEEZELMAONDIBLDTH S,

Smart Glass IZLA T DO X 57 r—ZATHIH S T 5,

- Remote Expert Assistance

- Warehousing (& &4 #)

- {EH - Maintenance Ff ¢ Assistance
- #H AT THF D Assistance

- AR

Smart Glass fIIFHH ORI FIZLL T LBY TH S,
- FWA~OT 7 AL
i EMbTHMA R TH D Z &
fEEBORLDOM L
- Hand Free Operation 23 A[fE L 72 5 = &
« a2 A MHIRIC DN D 2 &

Smart Glass ® = > b B — LTV O HIERH LD, ThEh—R—8b b, £lo—
S EOBREEREETVWLILDOLH D,

@ TouchPad & L <% Buttons
Touch Pad O IZIA< B ENTWD, EiTid, H<, BB TS5 Z &, &P Hand
Free IZIZ72 620V & Th 5,
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@ \Voice
Voice Control & 72 —fiX#)Td 5, User | 7 55 T Application # ), Navigation, %
B - BiEREENAETH D,

@ Controller f# A
Controller (X & © Control Option Z £l ATEETH 5, Z AL O F| A 1% Smart Glass A IZ B8 &
A7z Software & SmartGlass Z i35 Z & ChiRRETHEANAIAETH 5., AT ILERIE
FRIZIImFENEH TERNWZ & THR D Task IZHilfIn L & TH D,

@ Smart Phone
Smart Phone % Smart Glass *flAGHLOETOMEANATRETH D, ZOEITITE L
Instruction 73 Smart Phone f8 i CAFRIGETHH Z & TH D, —HFEPTIX Smart Phone %
IR T O ERDH ETH D,

BAE, IT KF{EETH D Facebook, Google <> Epson, ¥H:Z . Bosch, RealWear. Linde,
IRISTICK., Vuzix 7% E Wi I21348k % 72 Smart Glass N ST\ 5, Apple 3 2023 4E1C
Apple Glass R/ 7 2 EtHEI 2 £ > T 5,

THZHDLODI LOVW ONERBINT 5,

2) Epson Moverio (H)

Epson (% 2011 4 X » Moverio >V — X Smart Glass # i 2N LT\ 5, BE 7 Fi¥E
DHLOEFALTEY, 2021 412 MOVERIO BT-40 ###4r, Z 41X Controller (2 L % =2
& — /L C Smart Phone, Tablet, PC [Z##trIRETH 5,

aEE Eli@iii-?@aitb. EEDBEEZEHT

BRRBOYAXCHIETE. BEUITKR
—LREZEER,

JrA/ote>v—
mEEE>Y—
MRS —2L—18i8 R —
BEORFLECHOSE SRS
EELEDETESNS,
BEESA AT LA
EEETEVREEEER, Ny R @
%b%?_:ﬂ‘iﬁ\f:é = . AVYRISrvs
BEEEATRE. Sr—R

Full HD(1080p)

181920x4¢1080D3 > OLED
(B#EL) /(RILZES.

HEDA VR EEE 2
AEDEARNR £, HERDA VR ZEEVET

oVyF
KEREICEETEET.

£EBK IPX2HE

4.3-1 Epson Moverio BT-40 Smart Glass Head Set (Hi#i : Epson 5 #7/r HP)
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BAS, I5v>a.
RE—H— (Bm)

By F) I

AYIAISvYD

USB Type-CORTH—
(AY Rz MERH)

4.3-3 Epson Moverio BT-40 Smart Glass ff FHERFD A A —

Sy THUSED

|RARS> (E@E)

AE=h—

(E=AEFD)

microSDA— KX
ovk

NAD

4.3-2 Epson Moverio BT-40 Smart Glass Controller (Hj#i : Epson #

(4L : Epson B 5L/ HP)

Moverio BT-40 @ ¥ 72 14k 2 DL P2,

%% 4.3-1 Moverio BT-40 @ £ 72 fH£E

HH (ARES
Screen 1920p x 1080p
FOV 34°
Control PC
Number of Screen 2
Weight 1709

FOV : Field of View (#1585 /)

BERS>

USB Type-CIRI 45—




3) Google Glass (k)
Google % 2014 4-Z Google Glass & i35 A L T\ 5, Bk & L T 2019 41 Enterprise

Edition2 Z#Hi L T\ 5%,
Google Glass (% Touch Pad Control & Voice Control @l 5 RN A[GETH D, AT AFEH

TlX Schlumberger #1723 [E £ D 3£ %5 12 Google Glass ZE A L T\ 5 LML TW5D,

4.3-4 Google Glass ({8 : Wikipedia)

Google GlassEnterprise Edition2 @ F= 72 {14k 2 LL FIZ/R T,

# 4.3-2 Google GlassEnterprise Edition2 @ == 7 {1 4%

H A (AN =S
CPU Qualcomm Snapdragon XR1
Ram 3GB
Screen 640p x 360p
Battery 2~3hrs.
Camera 8MP. 1080p 30fps
Control TouchPad, Voice
Number of Screen 1
Weight 46g without Frame

4) RealWear (k)

Real Wear |X 2015 4R ICf% Y. S 7= 4L T, BIETHIC 2 Fi¥E @ Smart Glass ###Jr L T

%

-
—

F DN, 2019 FITHEN SNT7- HMT-1Z1 1T AT AR ER TOMFEHANAIREZR X 5121
B ST b DT, BHIEHK TH D ATEX Zonel, CSACL/DI EHEIZHA L HDTH S,
RealWear HMT-1Z1 @ E 7t % UL FIZ R,
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# 4.3-3 RealWear HMT-1Z1 @ = 72t k§

HH (A=
CPU Qualcomm Snapdragon 625
Ram 2GB
Screen 854p x 480p
Battery 5~6hrs.
FOV 20°
Control Voice
Number of Screen 1
Weight 430g

KEHOLEEE IT 423 Th 5 Honeywell iX RealWear @ Smart Glass & #l & iA A 722 AT A
% Connected Helmet & L CTH A AR ER T IR L T\ 5,

(2) Smart Helmet (Smart Hard Hat)

Smart Helmet 13> LAEEBOZRICEAZBE WL D Lo TWAHIHRIEE LT,
Smart Helmet |ZEFD UV X7 2 b LIFEBOZ2Z M LS E OIS TN D,
CHIEEEOERN T 28T 272D ICHOBEOMOBE 2 BT LD TE
H5HDTH D, Smart Helmet (A RAEN TP —ICXI VT —XZ2WEL, VT AHA
LATarvba—FIli2FERDOI A EZHET LD THL, FEERD L EHIED
Switch Z Il L720 | FIRZ 25720, 20 Ea—FMITICE D) A7 LV HEM %
[ ae Lﬁii/XTA BENEOND,

Smart Helmet 1%, Al A AERIZ T T, FEEER, EREN., WEER, ¥ T
% . Industrial Warehouse 5tk # 72 3L CEH ST 5,

I, FERCBOTUTOARMEEE#HR I ATV EZ iz s LTSN D
DTHD,

- EEB OB SN Z &

- MEEBRUOTAEDORERMENTE RN &

<l 2 DIEEE D SOS 3T HHEREN N2 &

MEEBOITEOERS N RHRZ L

- R OBEE ORENEN T L

- EEBOERB B RN &

- BB OM R OTENEN T L

Smart Helmet (Z4k 4 72 CTHREEB EEFHE L 22T 5,
Smart Helmet (ZIZBEHOBRE EIEEBEDKRHEZNET 2 —BHARAENTND
NI TFOLDOEEATND,
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- Smoke Detector

+ Temperature Sensor

- Barometer

+ SOS Panic Button

+ Gyro Scope

+ Humidity Sensor

- Body Temperature Sensor
+ GPS

- Displacement Sensor

+ Proximity Sensor

TN —EEB OITE e\ UL A Safe Limit M x 72384, Trigger 28 % & O UVE HLH
AN DL b D ER>TND,

1k L 7= Smart Helmet |2 % Smart Glass UL k5 — % 4LE Unit, @55 @& Mo FERE DN H
BIAENTNDEHEDHE B D,

(3) AR/VR

AR/VR £ D # A IA 21X Smart Glass #7128 1T 2 1E HRIBERE 2 Tl b D
L E x5, Oil & Gas Industry I281F 5 AR, VR HIlFoEHFI 2 L FIzhHiF 5,

1) Field Service & Asset Maintenance

GE Oil &Gas #t: Report (2 X % & FH] L 72\ Downtime 12 K 2 Al A A 24D K 13$49 &
T ks, ZORRKFEHELEIA T RRWEHOSHSG, BRICHKEE T2, 207D, &
DARAE. Performance & fEaMEZ2 @ MIRYICEERL - M L. AL B, AEEREZRBUND
LR ENIERBT LI LBMHATH D,

Smartphone % F| /] L 7= AR Base ® Application 1%, 3 <CiRE 7x R O @Eliz D T8 T
A—Z OB EHIRO R Z Track 722 L ICHHATE S, 2 bIic kv ilio
BT — X ~OT7 7B AN E T WESR AL EE L T\ 5 Field Technician T %
Preventive Maintenance #9452 &N TEXH L9125, AR ZF|H L7z Rig ot v ¥ —E
AT LT, BT e 2 Z2rdifb L, RIELE R MRT HZ & TAL— X Operation
ZHBRRIZTHHDOTH D,

2) Field Personnel Training

AR/VR Application |, Handbook X°~ = = 7 /L Zfif & 312, ¥ AN & % D& 4L Standard
Procedure [ZEN S H, FlcsEsZ LIS,
ExxonMobil X, BF FESBRLFEBICZOANED LI ITKHMICKIET 2 0% 7 A
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THEOOBREN T U A & FHB L7 immersive VR-based training platform Z £ L T\
Do

EFEDE X 77 — & L Predictive Maintenance %?’f%/\bﬁé & THLR O BEZS O AR
A EIND, 2OV ol AENL, CAREMRIEEICKH T I8, B EE HEE

BHIZE > THIEFITEILODHDTH S, AR Solution | J:'O AR % ffi [l L 7= Device & [
Bzt L TR T 52 L T, BRTOMEBDDRMICEINPRFIZONVWTELT DD
& BT X 5, Safety Training # Hi#9 & L 7= VR Training v =2 b—3 3 O Immersive Nature
E. FVHELSZLTEYVRVWERBREZ T D2 ZLIZELESDHDTH D,

4.3-5 Exxon Mobil ® AR/VR #1li # £ H L 7= Training J& & (H 8L : Exxon Mobil HP)

3) Rescue Operation in Adverse Events

BGIFEENERFLERL, RV ZIMOFEOEEIDZ VAWM T AERTITBRGOZ
ENENTH D, RescueTeam 2k L CTH, VREMMA L7 BE FRESCKERALZFHEL
7237 U 4 C Simulation 23k 5, Z @@ Simulation T Rescue Specialist |ZELH# T DT
B, L@ LCERICHKBHR, FISEELLETE, MEVORWEZRLHERT D2 L
MARE & 72 B

£72. AR X VR ZFIH L7 Application |2 X 0 & FEDREH & HEFFS L 0 EEEAVIZ AT /]
BRTHhD,

X 521X AR ZF| 4 % Z & T Field Technician 23§ T Troubleshooting % i L. % @
fi % Real Time TEBGICHRMETEZ L2 L bMFRFEHEHOHIMN EBL AR TH D,
Technician 23 BLHIZ 2 WFHA, o, #MEZE T T2 A 8L A TI0 FMET L L 50
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v, Z oo A% E Technician ZE MmN O DREELEHNTHZ LN TX 5,

L2xL7es 5 ARIVR B o HBLIZ X 0 | Expert NELIGEEBICx LT < 28 @ Visual
Step % #& %5 Troubleshooting @ Process i/ R C&X bWV o o Z DR E WMIZHEH T
DN o TN 5D,

GE 22 L Tu % Smart Helmet |Z5E f@ #1125 Expert Technician 75 @ &1 D /E8) A B
FRILTVWOIEGBICT 7823526 T, BRELEHOHKNRARTH D,

AR/VR Wearable IZBUGEE B DR 2h R ERRELZH{ESIE 5, 2 9 o> 72 Wearable
VL H 3£ % @ Digital Checklist, & #/E 31 @ Voice Note, T & &1L T A 1EZS Pending &
NTWDEREOBEMS Reminder, #4243 2% = L N A[HE T, Engineer O AEEM 2 M E S+
DD ERD,

AR/VR Application %, Real Time (Z %2722 1F & & #2 4k L Oilfield (T35 1) 5 &M & 2h %
ERELELEBESHDLILOTH D,

4.3.3 Robotics (AR v b EiT)
(1) ME=E

1980 R L Y AU AR TIL Digital i AERA SN TETWDLR, TALITH LM
LA PEME~D X 0 RVEL#E . Marginal Field DB O Rk, BEOKEIHED b ONE
RERTH-T-, 1988 4 7 H O 4t Piper Alpha 77 v b 7 4 — AT A L 7= 167 4 DA
fir & 14,000ton D AWM T T v b7 F— LR Kb FiEHEE L 72V . Robot 1M L Rig
RT7T7yv b7+ —LbxBEETLZLET, AHEKED Risk 26T 22 HBE LT,
Robot £ it 233 H S 4Lhsed 7o, FFICHRHI Y 7123 1T 5 Robot £t O£ H LR A < | BLAE Tl
% < @ Manufacturer 2 #EH| YV 7 HIZ Automated Pipe Handler <> Tripping System. Robotic
Roughneck, Automated Drilling Control System Z BA%& L. #EHI U 7244t L TW 5,

% 7=, Offshore Operation X, L WHARRREICHZA 2L ERH D &, HIZEKREBEY &
DEDORETHDLZE, TOVOTPNTHEETIANBOLZRZHRTILENHD Z &
ELZLOHBIZLY 2R MEICRDL, o T, AHOFEELZH O T Z LA LE ot
AL ZELVWEHOHNEAHIFECTE D, Robot HifHIT A AEEICTIHLDOTH D,

Robotics Tomorrow 7512 K 4vid, 4F[ @ Robot BE# £ 4ff 2 1 9 £ R O UL 1T 2028 4 F TH
fl 15~20% FH-9 25 H D & FHINTW5D, Key Driver i% Flexibility & Innovation T 5,

F i A A 3 5L T o Robotics @ 72 B 2 UL R IZ R,

- by (PREE. BHIE) Automated drilling, Pipe Handling, Seismic survey %%
- iy (ALPR. @ik, BFER)  Inspection, Maintenance %
- e CRE#RL, BioE) Material Handling, Automated Refueling %

Automated Drilling (% Human Interface & L ICHEHIES 2 Eii T 25D TH 5,

Robot (X E MW e AN M B & 72 5 B LR OREEZ EMAIZBER L, T2 — .,
J&E . Leakage M HERE S 7= A 12 Inspection Robot IZ L W EHE N2 &5, AUV b it g% D
Mo, B, IS TWD,
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Robot (X, R RAFERIE TICB W TABEBRICIH TS 2SO 32 & PRl 7=
D, RELZOERICTHER I D,
CIZTCHEHERARR Y FELTHERG THRHENTE LD EZ W DN T 5,

(2) Spot

Spot % Boston Dynamics #E23BH % L. #3& - B5E L T\ 2 U@ 41T D Robot TH 5, Z 4L
FAWATRAERTZ T Tl tkrRRERATHEHAINL TS, BHEfb St v 7GR
ZREO . HEEME O H 5B E) Robot TH 5, Spot 1L 2020 i — & M IZ BB B4R S LT W
Do

EWREBEIET 7 ) 2o TERTr ARy MELZTHZENARET, v T AI2LkoT
HAHYIZ Mission ZZ{TAIHETH 5, 14kg £ TCOWGBEZHBEHAIGET, A7 a7 — A
AL E 2RI T 2 LIk NV T HAEEATRETZ L L AT, B TRT /
TEHOWTENICHADT L Z LB HEKD,

4.3-6 Boston Dynamics fl: Spot (&K & B X Z &L K)
(84 : Boston Dynamics £ HP)

Spot @ E7eftkk A & 4.3-4 ITRT,
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# 4.3-4 Spot O /AR

HH (IR
STk 111cmx50cmx84cm
R 31.7kg (RNv T U —5ETp)
Ny T U —FKE 605Wh., 7 /L ERRE 180 4
EUR(Res B KEHE @ 1.6m/s
e KRB A FE © £30°
B K Step & : 300mm
Hi1 T & E ) KAEJ5 M A B A 0 360°
#iPA : 4m
FEEH © >2Lux
ER(ETNES —20°C~45°C
it 2.4GHz WiFi
FESHURE ) 14kg Y2 O 1 25 o $5 4 7T fE

2020 4 10 A2 5 12 A® 3 » AT T, BP IZK[E GOM @ Mad dog 77 v b 7 #+ —
LATT T b 74— L2RMEOREORMEIFEXRBIIED > TTELO0EIPHDTZDIT
Spot Z @k L7z, BP |X Mad dog T D il#E#i{%, Robot (C AL EDTE W
Multispectrum <> Hyper Spectrum Imaging #§RE 2 735 Z & ZEFFW L TV 5

4.3-7 Maddog 77 v b7 — Al KD Spot (H{# : Offshore Engineer §&)

Flo. WAUHA I 7T AkerBP 1%, 210 kmffav 7= f BRI & O REE T, £ OHE)
M EENME. BIERE N 2B 5 72 12 Skarv FPSO T Spot # &k L T\ 5,

ZZCTHRBREIST Spot ITRMORNE G EZTMAET L7 DITHE O SV Acoustic Sensor %
FolmboThsd, ZORERIL Offshore fit 7% @ Non-Classified X THEfE T\ 5,

Spot % % 7= Woodside @ Lfigk THRA I N TV 5,

ENCECITIESERNEAL T N U XVTHERESETHHAL TV 5D,
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(3) Taurob Inspector

Total 1% 2012 4 @ Elgin/Flanklin P/F @ Gas Leak itz = F. BHET 7 v b 7 4+ — LR
Jt~ L7z Robot > A7 LA DE A % # 8 T X 7=, Robot ®5Efti3 % Task IZ Internal Inspection 7>
5 Griit-Blasting, X g, BHICETEDLI LD E LTV D,

2020 4= 8 H Total iZ&#] D> ATEX M2 S L7~ Robot |2 L %5 Offshore Autonoumous
Mission 2317 S 47z & &3 L 7=, Taurob Inspector 7% K5 Central Complex Offshore Gas
Production Facility @ Condensate Recovery Area T X #7-, Z ® Robot @ Task i% H BhiE
iz Mission AN E R EBEORER ETH o T2,

2014 5 2017 A2 T EH < vz Total > ARGOS  (Autonomous Robots for Gas
and Oil Site) Challenge X5 #] ®» ATEX X ¥%E % i 7= 9 Robot ®BiR Z# HAY & L TW\7=, 2018
LI, ZIiE OGTC % L T 7= Offshore Ground Robotics Industrial Pilot 7' 7 ¥ = 7
k@ —->& L T Taurob Argos # Winner & L Ci#7E L, Tracked Vehicle Bl TvE 75 4, &7+,
RN, U B — b T AR A% O BEEE % £F-D Traurob Inspector % B % L 7=,

2020 4 8 H |Z Taurob Inspector (£4 7 > &% ® K5 fiigk Tl ORBGES A EmB L., = 2
THROM-TZHEALRE L%, 3EMORBR%EZ £ L T\ 5, Robot /X Camera, Lidar,
Inertial measurement Unit Z fi§ 2 T\ 5, Taurob D H D & DI 4 A A RE 2 5 2 T\ D,

2020 A 11 A \Z —~->® Taurob Robot 7% Shetland Gas Plant TEE LT\ 5,

WD Step & LT 2022 05 V0 EHIZ X Manupulator (& O % 4 7 OB A B L T
W5,

4.3-8 Taurob Inspector =5 (f51% Offshore 77 v b 7 4+ — A TORBREEDO L D)
(Hi#t . Taurob Inspector Catalogue)
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UHD Camera, Thermal Camara

5 Dograes of Freedom Arm

30 UDAR

Ruggedizad Industrial PC,
360° Camera Neural Procassor &
= e — Safaty Controller
Moveable
Fippers
Optimized Track System 4G /LTE
for Industrial Sites Communications

4.3-9 Taurob Inspector (Hi#f : Taurob Inspector Catalogue)

Taurob Inspector @ = 72 ff Ak & % 4.3-5 IZ/~" T,

# 4.3-5 Taurob Inspector @ = 72 fL

H B (ARER
~PE 100cmx58cmx75¢cm
wKRE 177 em (R~ A 732)
90kg

2 yfH (z2#am])

B )R JE : 2.5km/h (0.7m/s)
B KB AR A B 0 +45°

HE I 360°Camera
3D LIDAR
UHD Camera, Thermal Camera %%
CURUERTENE S —20°C~60°C
2 foe AG/LTE 721X Wifi
Z Dl ATEX #FE CE Label
(4) ANYmalC

Malaysia @ Petronas |% Offshore fiig% CT® HSE U 2 7 O/, #¥E H O HE,. Data s
L HFRRE /1 Ot ®E . B ®) Reporting & B A & L T Robot @ikl 2 S L T\ 5,
[F#t1% 2020 4 9 HIZ Swiss ®F = — VU v & LF K% & ANYBotix & 23BH % L 72 ANYmal
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C U & #*1T Robot % Malaysia #& 200km (Z{iZ{# 3 % Dulang B Facility T A L7z, Visual
Inspection, Termal Imaging, Audio Recording, Battery Charging & D @& ORAERE HIT X |
Locomotion EE P & Autonoumous Navigation BE I 37 X b iz, Z DK TIiL Robot 1
ATEX B EDEEICB > T\l b, 77 v 74— 4513 3 BRTORILAKE
@ 4\~ Water Injection Module DA THOFEAIZB O LD T/HhE L, 36 BEDEWER 45
EE2EOMBENDH 50, Pre-Programmed Navigation (IZ X > TEBLAZ b D TH 5,

BBDEY T ICIIMEXR» -k,

Offshore Facility ~®D Z v b O A 21X, ATEX N v 7 U — DB %, Manupurator #5E D8
MBEBLETH D LEERMTTTVWS,

— DR, ool T

K 4.3-10 ANYmalC £% (F1% Petronas DulangC 7T v b7+ — A THAKDO L D)

(H# : ANYBotics HP )% O Offshore Engineer &)

ANYmalC O F 2L %F 4.3-6 lZ~7T,

# 4.3-6 ANYmalC @ F 7245

HE AR
ik 105cmx52cm*83cm
HE 50kg
NoT)—RKE 2~4 BEf  Docking Station TH A IZ T E
B RKHE : 1.0m/s

BRBRAE : 200 (BERIT 45°7))
B : 35cm FEEY : 20cm & Y &k 2 7]
B : 60cm ¥+ v 7 :25cm BV KT : 50cm

BES 360°LiDAR, GPS, ZH/AA NI A T
~A 12— K : 10kg

B {E IR B 0°C~40°C

B Wifi
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(5) =D

ZOMIZH % < OAEZFEN Inspection Robot ZHA/ L, h—E R Z# ML T\ 5, F 7= ME@5H
® Task IZFHL L7 b DT EEICH 5, LLTFIZMEBI O Inspection Robot O ff 6 % LL T2 &
ajséo

- 2017 4212 OC Robotic () ¢ Snake-Arm Robot 7% Chevron ® Alba 77 v k7 4 — AT
ER SN 7- DIk & . 2018 4£121% 4 7 > & @ Offshore Wind Converter Station T % fifi i &
iz,

- 2017 A X v Equinor IX Surface Dynamics ft:@ Portable Robotic Surface System T& %
SystemT % 5 H L. Ballast Tank <>t @ Tank @ Sand Blasting <> Hydro Blasting % % L T
Wb,

- 9%[E © Quantum Leap Tecnology % [Fl4k DO #EHE % £7-> Robot DB F& 2 £ L TW 5,

fthiz & HEFTH @ Project 1£% % & %5, 5l 21, Oil and Gas Technology Center (OGTC) %,
Air Drone #— " A4 T&% % Air Control Entech & =fE¥8® Drone iR HF TH %,

—ODLJEGE N RN T HIRITAIRER H D, — > Laser Scanning BREZFi oL D, b D
— U3 Ultrasonic FEMREMERKELZ LS bDTH D,

Robot £ 17 i% % 7= Underwater Pipeline Repair iIZ bl STV 5,

J V7 = —® Kongberg Ferrotec (. ¥f# i Pipeline O 4 & (& 0 7= 8 Self Propelled Robot
System T& % Nautilus Z B % L 7=, Kongberg Ferrotec & 2014 4 (Z Kongberg @ ## i Hub 58
fko—2 L LTHEMNINTE2ETH D,

Z i, Close Inspection, In-Situ Composite, 3D Printing £:1ff 2 I L 7= #i{E N /TE 72 b
DT 5, Target 1L JEE Pipeline L7 — 7 L &b & L T %, Additive Material (AM)
a7 MCEDMEILZDNY bR AL TWD H D TH D, Robot (T4 87-16” FH & 4ton,
3mX3mX3m O~ D Pipeline D%t SN A EETH 5,

Kongsberg Ferrotech's
Nautilus subsea e
pipeline repair habitat. T e T

4.3-11 Kongsberg Ferrotec f1: Nautilus (Hj#i : Offshore Engineer &)
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4.3.4 AUV

AUV % H L 72 ¥ i€ Pipeline O A 1% 2010 FR LV MEDR H 5,

+ 2013 1287 L\ Approach & L T AUV (T & % PL Inspection @& 3L A% Chevron (2 L D %
#zInhi,

- Total #Ei% 2015 465 & W Oceaneering #1: & 3:[F T AUV £ @ Inspection System #iff 22 B 3§
Z 30 L7z (BH%E Target:2020 4 Pilot R, 2022 4F AR 4% EH A)

- 2017 4£ Chevron North Sea Ltd # AUV (Z K& % ¥ &£ PL Inspection % 3 i,

< 2017 FEVE 7 7 U H 2T AUV IZ L S PL Inspection % 320 L 7=, Z #LiX AUV Pipeline
Inspection @ Record Setting & ® Z &,

- 2018 A 10 AT AUV % L 72K PL @ Inspection % Equinor 73 % i L 7=,

- 2017 4 Chevron North Sea Ltd & AUV (2 L % ## & PL Inspection ®#f &5 % L T\ 5%,

AUV IZ K D2MIEANA T T4 VIREOFIRIZULTIZH 5,
@ R MERE
AUV ZER L7eA 7T 4 AT ROV 2 L7722 K0 $132 2 < ZAT 7T hE
Th b,
@ HSE thiE
FOVDANBTOERNHETH Y, Operation [THEDLLIANEHEZHOE D Z L, FHEFIC
Hydrocarbon Leak Detection #8EEE 2 X 20 R b K&\,
@ XUMEMLGHEREMNEMAIEE
ROV ICHERT R TOE Uy —HE2BHT LI ENARETH D,

WAEOBRRH & L TiE, JIIIKE T.2% Robot Arm f AUV (SPICE) ZPBH% L Tk v, 2021
5 A IZ Modus Subsea Service Ltd #f: (3%) KV RAIOZFEEZZIT TW5DH, JIIKETIIH
CETAU OBEFRETHY, ZTNEZFEHLEY—EXAMEKIETERL TR,

Spice IZ X DMIENRA T T A VDA A —T %K 4.3-12 (2, FEARMERELE R 4.3-7 127
e
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4.3-12 Spice IZ X DMFIENA T T A4 UiAEA A — T (HidL : Kawasaki UK Ltd HP)

# 4.3-7 Kawasaki SPICE JEAffhf

B NI -
R %) 5.6m
e 1 1.4m
S ) 1.1m
I %) 2,500kg (22 &)
B KK 3,000m
e KO L 4knots

Propulsion Equipment

Main:1. Side Thruster:2. Vertical Thruster:2

Navigation Equipment

Inertial Navigation System, Sonar

Safety Equipment

Balast Release Equipment, £ J U A —=a

72, AUV ZEREZICER L2 & LT, 2021 4£ 12 H 2 Blue Ocean Seismic Service
(F) A, 4.3-13 VK 4.3-14 12773 K 9 72 AUV Z i [l L 7= Seismic Data /5 > %

T L& HGICHE AT LT 5 (Offshore Engineer 36),
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4.3-13 Blue Ocean Seismic Service Seismic Node

(Hi 8 : Offshore Engineer &

4.3-14 Seismic Survey FEfili D A A —

(H 8t : Offshore Engineer &%)
2022 4 2 A Offshore 1%, 7 H 3~ & Offshore Industry TRE¥ & 7= HE{b &2 58{k L,

L —2B#E L, WHHICERETLZZEDOTE RO AUV 2N LT, £
o xF 43877, T, 4.3-15~[% 4.3-16 |2~
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# 4.3-8 Offshore 3EDRE L7-HEE T Kt AUV

MiEH AUV 4
Saipem Flat Fish
Kongsberg Maritime HUGIN Endurance AUV
Blue Ocean Seismic Servie Seismic Service Node
Oceaneering Freedom
SAAB Seaeye Sabertooth AUV
Kawasaki SPICE

K 4.3-15 7 : Saipem Flat Fish % : Kongberg HUGIN Endurance

({82 : A& ; Offshore Engineer 3. 7% ; Kongberg Maritime HP)

Freedom

Specification

Kl 4.3-16 7 : Oceancering Freedom (TFfl) 74 : SAAB Sabertooth

({8 : /£ ; Oceaneering HP, £ ; SAAB HP)

o, AHMARERLUINTO AUV HELEA TE Y . F[E D National Oceanography
Center | X/ M35k D & M 1712 Long Range AUV ST TH 5, Zhix3 » ABH. KiE
6000m #% & B STV 5D,

AUV/ROV OEHIZBI L T Class NK (& <) 23 ROV AUV IZOWTDOHA FTA4
ERITLE, BRELINZEIZLEINA RTSA Vv Z2EoTWSD, TRHDOREIZDWT
SBFEMIRATITKLERD B,
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44 EREREOSRE
U

A FTIRARTEZ Al loT HFZ2ENOAMA AGLIIE AT 55 OMEIZHONTHE
25 Al 10T HMTHEIITEARMICE 7, BN ELRoTWWDHI EnG, 35
—|ZHHIZE NS L DITELRE LI T A2BEHEETH 5,

4.4 1 SELICH T HBIBRETE

PR BT 2B HEIZ DWW TIIL LR ZiE B 55 (EETOERE) F 1 HITEHE
NhobH, TNICLDE
- HRZEMEE L. RICEBIT L FHIZOWT, RFEEETDOED D L ALY FhlicE
FoHNCHTHEEFEOIEO O ERFEEZHE U RITIER 5 R0,
W, RAEE. HK, HADEH, HAXITREOER, BRI KK OHN k5K
LRI T,

Flo. THRICREWVIR IR ZIERATHA]D 25 15 558 1 ISR DL H 5,

PP IERAT AN 28 15 &k CRA&R OBk BB 1HE
EH S RE LVHOHEIZIED S| HUAMI BT 2 KK DB NS DWW THHEMEE 3343
NEHEE, RICBTF L0 LT D,

— KR ORE., TREMEOERZOMD KK ZP LT D720 D E %
LD L,

EHIT, SLEEENETREIHEBEEN CER 164 11 H 19 Hifl@E., k2446 H 1 Hik
E) L LT, H13E FACBITAAKORBEW U TO Lo IcHEnTns,

13 E HUAMCEBT D KR OB
PLEMEE DT NS HEFEN (EXMEER)
(2) APz BT 2850, Ak s 27 AV TT7 0~ RFET AP —
T b, HARNVE— BETANET T >~ @IEN A RE G & OVE T A A R AT
Z DD G KIZ KD KK L < ITIRFE O ERN & 2 Hiigx 1L E O i 5g O 4 I 12 XU 3 &
RITDHEEDHEE
wo (1) XiE (2) oOWF iz L,
(1) YHsE T2 OMEN S 8m UNOBRMEIZ DWW TIEL, KD LB,
- BEE K O ERIIDBEE T 5,
- BARARR. AR K VBRI, PIBEELE T 5,
- BRI, BIBERIOET LT 5,
- FRRICEVEEWGESIE, Ko ThrolEE#ET 5,
OBEXRMBOREBE R SULORE S EHT 50 A EWHBES D H 2 AL IERE %% T 5,
QFENZRTIELVEREEGIMEL, 222, JEARN —EMHE., FEEL D TR o R,
HELIFILETOEREZATLOICAT LERIT S,
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@EEBNO TR MR EAT ) DR T 7 o 2T o, TARMGBEFEIZL Y RELN
D B IVIERFIZ, EREBAETIE T X 2B TE DR 2T D,

(2) T2a—=Y—DlOD THVHBFEXEMIA K (FTAPEFEL 9 9 4)) (MIZATEHENPE

LRI IHE  fEBR G T ORI U 72 Pr@ i & o B as L OERBER E T 5,

B (1) IZEREBENIZ-E D LHREN TV L0 RERFEETH L, AL, Z
MIZITEA TE 2SO E TIEFE AL TR0,

=5 (2) 2=V —DbDOTHYHEBXRKMIA K (T AR 99 4)] MISLATE
ENEEL NIRRT TEANICEERESRABEOEZEZTICHTZbDOTHD, ZhiZoN
TH®ET 5,

44 2EAICE T —MRUGIHEBERE

[E N TIE 1950 R L0 A s, Ak P o TEREHFRIND L 50 FiEE
PESEL R TR N L & 22 0 RIS A ER L7, O TOREITH < F THELT I UE
Thoiz, TDOH%, 1969 FFIZHEE BBHIEESEHRO HEEHK] BED DL/, 1988 4
IO E R R O Z T AN Z HI L LT TR iU ) 2 E Lz,

BEDEMNIZIBT 5 BhIEEE RS OREE L M TICB 4 2 8HIE. T35 @e s rsiciE
I LBAITH D,

- B e ATE 425 GEEZOHIRS)

- R e AL 4450 2 (RE)

- B emABA 8261 & (GEESEIC L DB T AR OB IER)

- e ARl 280 % (BEOMEBRO D 5T COMMT 2 ER MM E)

- B RRE LA (S EE SR 45 )

- BRI BB R E R (@A S RE 16 &)

Zoft, BEO S L HANIIBRER THEICHET2@8EAOMAITH D,

- BRI ICHET DM EEEZED HES F 69 %

BAED B A TIIMHEERE M EED AL TOHANH Y, BEENE D 5 i BRIR
THIENTEDLI LR TS, BIEHKIL TEXEM R BB EHK ) OSEE T,
InCEMEESHEER S L TERESNWLAI2BE, RBREAORRREDFFDEDLNLTEY
B2t LConzfiedT 70, RERMEL L CHERE (T8 EXRMIRE
Bt T AZEKKBIE 2006 %) BIEH STV 5,

BRI DOIESRDEZFICHONTIE, ENO b0 L EERMKICKT 2R & Z D
57N, A G A X TR 22 45 8 A I IE BEBLAS 12 R D T LS X AU 7 B @ A S A g B S
MEEHBICHEAET 200 ERAEL EOBEEREZFRE SO L 2EERT LI DOHEAEL LT,
[T ER R EEE (EHEEBAAICES Ll E et 2008) 2 Ep L7z,
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(1) — MY 7 B 48 B 8 A 2

PRI - KSEITFBMNEKTIC L > TEAKLTRET D, HABICIE, k5, HERAE
BOEE SRR, EXA, ERERESEOLONRH Y | AWML, @%(hi%
W%(%ﬁhﬁ@(ﬁx)@ﬁﬁw%wh%é 1B - KSILFRY & KRN HATFT 5

XICHRETDZEND,

%kﬁkT%%k@ LAF & W 5

HEHRFENEKER (B8D) 2HAL2VE21CT5

AR DRI ME A THI S E 2 (AT OIRE X IERBHA LU TICT 5. %)
IZk-oT, B3 - KEDOBFIENEBRTE 5,

Bt i esid, 07—, Ao - IREAAECZE LT, B - KEBRA LR
WEORIREHELCILBDOTH D,

(2) B A3 E D ALIZ DOV T
Pt AR DR BICY 72> Tk, —RICUT oA THRIT 5,

1) Hii 8% 55 BT D 5 S A D M ES

RS PT OE S QLIS (B, KA L, REGGEORE) | BERMT (KE. &
i, Wﬁéﬁ2®ﬁf®ﬁﬁ\mﬁ®ﬁﬁ-%§\Ehﬁ@%E\%g%ﬁ®%
Lk, SR LD OB O MBS UKD . AR BRI - BE. R X
IO OB RE - IR SRR E A REI T D,

%)

2) FIRVYE AT A F T2 TR AR O fe B s Pk oD e 58

SPGB AR S A F I IXARMETR IR IC DWW TR, Bk, IERIBR . B, %
KU R, BN EKEN R EOGREEEZER L. GBRIEFTOSEE T 571
HOERET D,

=gl

3) feBR Y P 55 #H

Piigsfi 2z B L L D5 & LTWDLATIZ DWW T, AIRMET A & 7o 13 alRPE IR AR oD fi B
P& REAP ~OYLHERAM 2 i THRFT L, BRSO Ko o L fH 2R ET 5,

4) [h 18 E &G O B & O P E

ERARMILTREZRIRY . FEERGATICHE T 5, £ZIEENB ARG RS
DR THBREOEREN D72 PORTFEHO LLT WHATICERET 5,
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5) B AR i DR TE
RIE T 2 G PTICAFAE S 2 ATRYE T A F 72 13 T BRI IR A oD fe BRURe R M O BR35 BT o0 Rl 1) L
WIS LT bDERET D,

i\

(3) PIfEHE & O FH

DI HE 1 B IR SR OE DB ZHFIT LV L TFICK gy S D,
« 1M B 4 A
- PR A i
« A B9 A
L EYE B IR
I NE e S
- SRR B 1A i
T DL B A
CBY R FE T A B IE . B 78 C A D@L, 2 F 355 BT 1 £l 5 B 13 A )

ETNENORFHIZOWTLLFIZR®R T 5,

1) T B 1 A

RID, ZTOWNHIZRA LT BREFAKONHEBERICH LT, HEE2ZIT5 2 7L
Mz . 2o, @%%m#T5£f®@ HMELIIEELOBROEZBEL THATLOXNSR LT
HHAFETFITRROBROFHG~EFIKEAT D Z L DRWESIHESE OB IBEE,

2) W B 18

RUNORET ADIE N Z MO FRHRDOEN B2 5H5MHICHRFETHZ L, £2iT
RIWNDOTAF TR RDOBELZBEEFRALY 50BN L_XVICHERT L2 LIk - T,
PhigtEpE # iR 3 2 BT OB /B &,
3) T A B A

BRI K NEBRMEEBOEH SN O EE I BROINEIAELET D B MEF R I iGF
Té_&@kwioﬁﬁ&f\;h%%ﬁ_&T%@%mo
4) 22 AP B A

EF 2RI — 7itikf%%$¢é E D WER KR CE T 5 B
TdHho T, BERIBEEDAGEMI CICEE 2T — 7 M OVKIED I O REMEIC KT L TZE 4
ﬁ%%m#éiﬁﬁﬁu%htﬁkﬁ @%%%mo
5) A 2 A IR

IEFIRAE e OMRE L 7oK B I B W T BRIEICHE AT 57 — 7 723K AE L U
ST A ETNTAEKIT KT DB ZNN20 K HIZ Lo ERHERR OB /#EE,
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6) i 2k 5 1A &

R U CTE PSS & &I, aIBRE T R - RIS R L TR g R (G kB 1k PR RE)
EAET L LN, EYRRERTEIC LY R S DR IS

Tt U CIESKBEBE#EE, BIBRE CABEES LN, 22 TITAKT D,
F 4.4-1 (TR RPIBREICB T D O X TE OB &N RN A FENIT OV TR
T, HL, 23 ToMEZHEBL-LOTIER W, £/, 22 TEHEEOIZEIZTHOWN

TORPITAM T D,

® 4.4-1 BRESOVIEEEOREIFA (B L 6 XKIR)

[ 5 28 A 25 o0 B 13 A v oD TR fifi 2 9 2 f B 35 AT o i 3]

LRl

YEYL B A BhigEs s o & | FehlfalREpr | B sEammEr & A R AE T
k= (0 FE 35 P) (1 FE35 ) (2 5 77)

IR | AELZEVE ia O O O
ARG b x O O
s = By 4% d x O O
NHER & p X O O
ZREPE e x x O
MABE o X A O
FEERBS 1B s - -

B i | REL2PiE ia O O O
KRB b x O O
i = B 4% d x O O
NIEBG 12 p x A O
LRI e x O O
MAP2 o X O O
KeaklhiE s - -

(R 2 =P =D 7DD THPBERRMT A FeB512 L TER)

H:RPORLBFOERIZUTOEED
O, 35
A BT (RERIBOEEFIEICIVEI RN DORH D)
X 5 WS 720
-5 JEH S A5 Bh R R T A A HWr S
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4.4.3 EIREE

R OVE A E i 50 B o [E BRHLS DO ER 217 O [E BRAR LA B 12 45 E o B RIAE LBk
B B ST 5 E BB XA 25 (International Electric Commission (IEC)) 23% 5.,

COLEIGERASN TV EBEMRBIES AT LDUEDITIECEX VAT ANRHY ., Zh
1% IEC B /@M 28 RS 188 A 3N BR i BE & MEIE AL TN, BHIB MR SR I BE 3 2 [EI BRI 72 AR AL FRRIE ]
EThHDH, 201949 A 27 HEIFE, A B IEMNSIMLTEH, HAD 2005 412 25 F H
DEELTMELTNS,

IEC B IZBKIN N Rl & 72 o TERD MO TS H V. EN K L IZIERER T, hE
FEhZ2EZN TN EEOHKICMY IALEDOELE LR > TS,

SEOIERE Z R 4421277,

F 442 FEHOBIEHE - Bk

- M | BEEVEM SRR F= 2R FR R R fii &
IS - IEC 60079 IECEx & [EHIZ 628 | IECEx v AT A2 L D
E2! FRIE ) B
K ATEX114 EN #iLig PTB fi. IEC Fit% [F] %
Directive
b NES| OSHA ANSI/NFPA UL Division System (Z /1 X,
NEC 500/505 FM approvals Zone System (IEC #i#%)
G UN
H A 55 8 % 4 Brigta st (JI1S) | PE2E 22 A Bl hh 2 | A LA +1EC BiAS HEHL
Ty AR A M (THs)
CML
CSA/UKDEKRA
Certification BV

(i 2= —D 7DD THBBEEK[EM I A F 25 EIZ L TER)

E RS 72 B R B Cdb 5 IECEX DIE . BEEHF I EIC £ » T b 3R RN fEE L T
T HEARE ZATIET AV OB TH 5 UL K& (UL-429/1002) & 55— v /< (EU
WE) OERE THD ATEX R EN B D,

FEB B OB BEOE 2 HIFEARAWICH R L2 0 L IZIERETH D, falR Xk o X /513
Zone System ZfE i L T\ %, K[EIZHE K D Division System (Z /1 2. Zone System &3 A L
TWb,

"B, HABRBOEBEZFIZAPIOLDEHEIZL TW5D,

#F 443 IZEERKIC % 7B M AR O By g A IS O FEHE &l KIS oW TORT, B L
Zh iazf®1‘%na%:#§]ﬁ&b7i%@f I, T, ZIZITEMEDOLFIZONTOHRMIX
HIET 5,
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#* 4.4-3 BAMG OBEMEE O BEEFE Al (R L 6 XKR)

Blj 1 B i e O B 1B AE 1E o R & fifi 23 9~ 2 £ B35 T o i Bl

ivRza

HiL# BF 1A & o FEE & Zone 0 Zone 1 Zone2
ivRza

IEC 60079-0 | REZ2E ia O O O

(2011 ed.6) | KELRE ib x O O
KGR 1E ic x x O
it £ BG4 d x O O
NIEBG 2 px, py x O O
NIER & pz x x O
LR e X O O
A2 o X O O

(K 2= —D DD THBEBERIERMI A FE25EIZ L TER)

B, I AT XD IR EIC DWW TIEAE R @ Division System & Zone System Z W4T L
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