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Abstract

The ocean harbors abundant resources, but the operational environment in
maritime areas is complex, with high risks associated with underwater work.
Prolonged human presence underwater is not suitable due to these risks. Therefore,
there is a growing trend to replace manual operations such as diving with Remote
Operated Vehicles (ROVs) for scientific research, marine exploration, search and
rescue operations, and environmental monitoring in complex underwater

environments.

Domestically, there has been extensive research on the technical
development of Remote Operated Vehicles (ROVs) for many years. However, the
related issue of talent cultivation has been seldom addressed. As skilled
professionals form the foundation of any industry, addressing the industry's talent
needs requires systematic teaching, training, and institutional development.
Therefore, this study primarily focuses on analyzing the professional
competencies that ROV operators should possess and the application of these

competencies, aiming to contribute to the discussion on relevant issues.

The study is based on the IPO competency development model and employs
various analytical methods, including interview techniques, secondary data
analysis, and expert focus group meetings, to conduct a competency analysis of
personnel involved in the operation of Remote Operated Vehicle (ROV).
Ultimately, the study develops competency standard for ROV Supervisor and
ROV Pilot. These competency standards can be utilized for the development of
competency-oriented courses. In the research, further emphasis is placed on
utilizing the competency standard to design and develop courses specifically for
ROV Pilot. These courses can then be implemented by schools or training
institutions for the training of professionals in this field.

Keywords: Remote Operated Vehicle (ROV), Competency, Competency
Standard
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o = 2202003 & 67 24 p > ERFIRE e (ISO) freeiv R - 4
BE ¢ (CEN) eha R o 8 #7% # ch NORSOK 5% & 4335 B & %8 12 2
e REAREFI L P oA e 3 AZE 17,000 B i ¢ iR R g U
7 5 7% 4 B 44 (Subsea ) #] < Remotely operated vehicle (ROV) service
(U-120:2020) » & % = % 7] 3 ROV 40 b % i 4 & % -

2,

F1% ROV i Suf B %)% ¥ 47 fe > e iv2 M3k ROV ki sient | 3 B

RLau 2l > 70 f2 ROV i suent (B 3ns LFL#%LF] ¥z ROV HE TR 2
EH ROVERApEFTRESS, > ¥ 5 H ROV ik 53 Kﬁo T BB

OV B BT ks> 27 B S > ROVETA P REXEZRTE 24F

B3O EAPM iamiE KE & ffr_—*&% PR3 RT kA2 Ap Rt 4

FrEP P ? ROVEFREZFRT AL & e o

() ROV ¥ % i £ # 2 Bic

- XA R R * 2 AR 4 K A P R (training in particular additional

equipment planned for the work)

-2 2RELEEEIP oirg (TE R 425 (be fully conversant with project

manual and all applicable procedures for the work)

B 2t d g i faag Al i 4 (have demonstrated knowledge in the type of
intervention tasks planned)

- A R REBARTT S H b 4 A $ 1T capable of keeping area views and guide

other combined operations)
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- %5200 ] FFAp ¢ ROV & 17 5 5% (minimum 200 h experience with relevant
ROV operations)

- i3 Tw 3F 2" (have training in task reporting)

Bt F 7 Eax0g A eharii(have knowledge in the type of intervention

tasks planned)
- iv Bt 848 £ BF(demonstrate dextrous use of master/slave manipulator)
- X K AR Ffe e E o N 3 (formal training in operation and
maintenance of system in question)
- R I ITEE AT E B T AR K 90 M (training in maintenance and
repair of particular additional equipment planned for the work)

E % ROV iivazfE ~ 272 - & (72 pliE i 4 (have a documented
knowledge of maintenance, repair, mobilisation and testing of ROV systems)

(2) % & x ¥(High voltage system)

B A g A BEF S p B B A R B & F 2 (qualified as ships
electrician, electrician group A or L, automation technician or equivalent)
- FEh R E R BT kAL E 2 & 9" 5 (additional recognised training in
maintaining high voltage systems in question)
- X iEd ROV 3 B T K % ® 8 B K 9" kA2 (courses held by the ROV high

voltage equipment manufacturer)

- #.& AODC 035 & IMCA R005 % #=(be familiar with AODC 035 and IMCA
R005)

5. INCC ’\’}*Jc #L (JNCC, 2018)

& p ARiREL R € (Joint Nature Conservation Committee, INCC) = =
1990 £ > R ERB REE AR B LR EFE S FER K
B - RE LA SR FERMPo R NEEp REEE G AT Mokl
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1% > $& - FC AR B 2

JINCC =

$04dn3 P R A OPRRKIEDT B TR Y HROV By 5

4 2018 % —

ERFEIRGE o
fop MR ROV A& (774 & &l eis & 5 Rldp

“r7 o2 ROV

sk B 5 ik gp IMCA :fF] 51 » B ROV % & & = 3 % ! Class I, Class II, Class

II -

RT3 A I % % ROV R # > 71 4

4 54 5o

T AR BE A e

%5 ROVt 4 2 ke f4

ROV
£ 38

FIERN I RRP B

€y
<150m

Class I

*

FPElILRRIETAR > & A EF L R (Operations require
only one suitably skilled pilot, although an additional person to manage
the tether is helpful.)

T A BT Y AROVEE (T4 R endg 7 3£ =) AROVEF £ | (A
tether manager for a small ROV can be trained very quickly and one of
the deck crew could undertake this function with guidance from the pilot)
4ok ROVE (T4 B b R E AL B > RI2A4RFA R 7 1 ad] pF
i #7347 1 1¥(If a tether manager is also able to pilot the ROV, the
two pilots could swap roles after 4 hours (recommended time limit on
screens) allowing a longer working shift.)

<300m

Class 11

&IEd B RendE it A R B HF L R 3 ROV (% (Operations require
a competent pilot and tether manager.)

TFABAEH AR Bk (A B (7 01 d 45 B 4 i 2 )(Operators
are also required for winches and cranes/A-frames as necessary (may be
vessel crew).)

<6500m

Class
111

4658 F Lga b g%KPROVIETA R e BIF» 28R
1124 P EEIEE > p)d 8-9 &k 1T A B =2 B k(A team of 4-6 pilots
with extensive offshore experience are required (8-9 pilots to create two
teams for 24 hour back-to back operations).)

1iFA R e 713 ¢ ok ¥ 4 A (AoROVHEF)(The crew will consist
of a supervisor and those with specialised roles, such as a ROV
technician.)

de s ® N FRAR 0 % E A 4 { £ & (Experience and competence
are required rather than formal quahﬁcatlons.)

FEFROVIEFA | 2% 5 ZROVA ¢~ | 4k iFe01 f2§7 \ROV
# T 4 B 4o ¥ # B (ROV pilot grades required, including ROV
Supervisor, with overall responsibility for the operation and engineers,
pilots and navigators.)

XA FPH B IIFAR o e 24 TR fe® # #23 £ R (Support
staff such as winch operators and deck co-ordinators.)
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AFTY WA IMCA * e 74t > j& BT ROV 4k (£ fi 2 ROV (P4 3 §
2 B P B 52 W B beSubNet 2 7 54k 3 9 8 74T ROV IR 15 | 2 ROV
(e 3 H AT G 5 ¥ e Subseal 4 % 1 AEIRAE 2 7 AL Y 1 i ROV
#iTR 2 ROV IF¥3 Fe0a KB F 21 7&K ¥ NORSOK 1345 B &
FARE 2 Y e BRI ] L SRR R 0 287 7 & Remotely operated
vehicle (ROV) service (U-120:2020)% = & » £32 3 ROV 4pk 4 B e 4 &
TR F o FEEmER REELR ¢ (INCC) > 2018 #4745 & 5 B & *
ROV i& 17/ K 5 Rl enia 5 Rldp = 0 P FER RiF7 497 * chROV &
BHE IRt ERPNFE

ROV # 174 | {rfRisd o — g1 p 2 F FE 844§ dniE st 4p
EoRE 3 Ry fon@BE Y LA ko2 AL G2
Tﬁ?“ﬁiﬁﬁﬁgﬁ‘lﬁ#ﬁ*ﬁ%°if\ﬁi’*:“ﬁﬁéil%l‘ SF R R RF S RRE
IR0 iR 4 0 IMCA #4637 2 4R > 7 IMCA 2 R T
# ROV B ApM N 7 > s dFT Y 7Rt 5 5 iRy KB ROV 0% LB

WRE
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¥=3% ROVER A

ROV & £ 4 f *Fp ﬁivf&%frﬁi%‘«‘% ' BE LG e R iERY 0 i
ig{ﬁ?,ﬂ%l‘q,%rzi j\{ﬂi"ﬁfﬁ-ﬁ&btizm ‘7 Kfl,:FJ ,,-/\%ZHW‘:;%E __;:‘

B ATE - B a2 0 2 B R AR ERZ ke

GE R ECIR 1 mﬁ“f’fnrROV TEZ AR RSP OPREE
Lﬁzv%?i}aﬂ_‘%}7 A ]V}_gg% , @ »b :rﬁ%\;%““‘flj_‘)—éﬁ% 4 o 1@_;,_ r}y ;}B]’ﬁgﬁ;

A
¥/EE > ¢ 73 2EBEFKREPT LD P ~ OEG Offshore I~ % 2 &

o

EERR AR FE

HOBRTRZE TANZ 2o 2 AL R oo h © 7% - HBFD
N RREL R kR @ 4% ROV (T4 0 B0 kB § it

El

&

B2 (Ed BRRAE o A B nE s EREFE > ROVIBL § AnH &R
TP F1FRROV S i S ivE o

FOHRBEHRT r%ﬁ‘ﬁ'-ﬁ?ﬁﬁ BllA R ARB PR T IFEAg R ORT
S o PR AMREIRE BT R T R AR T R i R
FrfosERhp v iRt teoa kTR AFESGHAFRTR
£ AUV (Autonomous Underwater Vehicles)#? i& 7k * ﬁ“ £ ROV(Remotely
Operated Vehicle) © AUV i § o #84 k st~ £+ st gqp® (4p#) “tie

S R RBERRTEFT LA FR AR 33 A A ES

7

z

BATEE s i A Sk T adr TR T - B TR
B N BT B T ERP R E S G - ROV
%22 AUV ARy > 2 %15 ROV 7 LA P 234 ras £ 567 1

Ex_ﬁ;ﬁiﬂ EREFTERF, TE 52400 ke PEFHR oA B ki

-
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-‘;‘F ’j’gglfbti)l‘%g\.ﬂxbbﬁgtrﬁ » e #Bﬁvf&AUV » ROV % i i ’:;'l"’lérf’]? ,;‘;,k}_,
ZREEL FITEcd PEREES RS “ﬁc‘ ] Jpnviﬁrrgf SR

N

REBMETIEGE S L@* 2 @R RRTIER

JFRROV %32 ( ROV Manager) Ninian Robertson 4#* 5 # ROV T # 5 5% -

WER ROV AR 353 5 MTCS 33 » & & JF kB #ade » P15 3k 1%
ROV %24 €& - T ROVA 2R ES% - B3 WE-TF - RE> 3
EFF2 AR 5iE > ROV "2 L A& £ - ROV kg ¢ 3
(control ) ~ f # (handling) ~ /% /& (hydraulic) % 2 > (v¥ = 7 £ {7/
B AT D] B AR EFTE cROVEITAF Y | =2
So ¥k i f R TR SRR TR ) RIF TR 201 B iFF S ROV
PRI THE . ¥ A E RARE ER ol iFe {7 ROV Zi35 12
R HERIT s & F 4 1520 A BT o

FHJFR 27 B2 Fi s o — % ROV MIET ®A 5 3404 § » &
W % ROV T ¥ 3 4 (ROV Supervisor )~ %k 1 #% £ ( Submersible Engineer )
%2 ROV # i B (Pilot Technician ) H # > ROV BLip| % SLiT ¥ ¢ ¥ 7 i
# >3 ROV 1% 2 ¢ (ROV Supervisor )& ROV # ¥ § (Pilot Technician )-
FILROV (T4 1 %% ROV (T f enl (Fp 32 0% 8 £ ek 6

g IMCA t/ 55 » ROV (F R 7 A 5 TR (8 ~ $— sk (v &
$ZBFITR 3L 3HAAPIR IR AN RERFERST R 0 H
Z B ROVIETR B> ha 1t L ap U PRI 52 M1 3
B - BIFTIFEITA o
BB R ERE TP Y RRTR 0 Aot BB ARG AR B KA
By 23 R APy HEFE ROV IEE 3 ¢ (ROV Supervisor) & ROV #
#e1 42fF (ROV Pilot) ¢ 2 78 B 4 Bh 3 /BaE 5 2 o



% 6 ROV it i 34 ROV FAFLARFF2 1 Fferk

A 1fEp 3 SRR R
n 1;\3_1 % o

7@7;5@}:/;3_5@,
;E‘Tr’" ’34}}1?/...

e %ROV S /._,7\ B ZZ‘
- ’W@%%wﬁ~’mwﬁ%i?%£ 5 -
Mﬁ”%i? % FROV i 4 » #1738 e 3k '%ﬁ*ﬁ‘ Fage
ROV oz T . Lo SE e kA BN
S E o mETE%RSREE F]F o
Supervisor) F i B IR EE & TR e B IMCAY: ¥ p 34

¢ FEFRD AR ERT A7 aiF -
# o f (log book)® it f+ & K&

T k1 1% o i
; A ¢ 7 /IMCA B i p

*ROVIFRLFRFEATHRTR A |
B A4 ERT 2V IMCAR IR F o |
* rﬁ) 7 ﬁ 4\ ”ﬁg_ —"’— F%iﬁ“ﬁio - 3_/& J‘/( ! ém‘%; ,l‘/( z ]/%
o BB MY RE B * ROV & 1
" ) = ROVﬂ R EHp
CEFTREICEAFTRIAF DL 2 i
. E G T L
, ToofFEdpaEa it -
ROV jiF1 A2 f7 )

o }2 24ROV (T £ 3§ & (7 i fe et e
M i bl a4~ kg %’zﬂfr’
TE X

o FArE o - B TR R TR (F
BLim 54 384 € 4p o

(ROV Pilot) e WEIMCAF:V P %
(log book) ™ it f+ & i
¢ @ /IMCA B i p

i

AET Y A ROV & £ B A7 ATH B 4o 1o KRR 3
BRI S AR AP 5 PURF ROV T EF K2R
FEE2Z AW TR (ot 2ot ) PREFEF M2 ROV &4 fomif &
IERPEIPNF BRI FREREST R FRE (IMCA) RfEp 50 A B
NORSOK 1% # ( NORSOK Standard )% Subnet FR7% 2 # ( Subnet Service Ltd. )

EERMIZBTR (bohEmg 5o o) &

\\\?{r

¥ AR ICAP Bt 3 B
‘ﬂzﬁ%mﬁw & TR RN ROV T F 2 ROV HAFI 4247 e

ERF 3 TER T ITA N T SRS B R e B ) B o
fgﬁﬂ e Bfpe L & RE LR £ E B ’«Eﬁrgﬁ EREAREhON LMY
Fo PPHL2 5L R ¢ R T A Y ROV T ¥4 %‘1%5‘; Nk D B

bR § RATH S A 0 ROV AL LI P <
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Ny F1& B T2 A B ROV it% % 2
#iE - » ’
LRI 3IH FIATEZFTR
’ I
xR FHA x B FH AATE R R AL ¢ Bk B g
i o8 T ?”fﬂ"v;}%g % 0| EER AR
r [
PREmEE || B ORE S N ,T%ROVB%‘GEE RES N FE
LEte & EEHHmE D ROV it p i

B 1 ROV Bhit A 45 i% £2% W]

L=

* ROV (P43 § B 103 2 ROV i mw wREAE R
R 4 S AR ER  J AR T AL EITERE
RIAERZ e FEF 5 L mREFEG AR E R A A g
B REEE g R

T
"}ql:_’ ’ "‘G"E{]

-

AT 8 R R SR MG S

FIZRGBADR 2HE2 BN Lok 7o
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¥r 3 ROVEGp @i

rl‘%‘lé‘é G ERfad e F25 & o ded B OXNET ~ g+ EQF ~ /2

AQF » % #74v gt SkillsFuture Singapore (SSG)% o # R & 1 30 E * E2 0 &
( Employment and Training Administration, ETA) (ETA » 2023 ) #- r%‘znb ]

THE AT IHRE Y AR E R TR N T - AP R
fefeiv A dan R AR AR MRS LS AR FI TS A (T
B E A M A s Hgisfoa 4 o 2 R A A # B¢ (Association Talent
Development, ATD ) #- "B | & " £ & J chj »elfrco it 4 - 273
Foig 4 o bilde A M R4 E 4 foE i A (Michael Ganeles etc., 2021 )e
¥ ¥ P B% ¥ 1 e (European International Labor Office, EU ILO ) % # ## 5%
#it (Portability of skills) (ILO,2007) @ 3p "B | dud & o 457 44
FEa e FE)F g E L AR EY N LB T BE{r A Fav i L

P 0 2 Q)L H AR R FIeR%E S 17 S iu@E e e

BIN 2 DB  APME 2 SR 0 m e J T o Ao F BN B 4 R R

;-_BE?_ 1ICAP /F‘ B iy )"‘%'y ‘:‘:_‘—?_/ WK 8 B lPAS A A gg 3 ﬁ’k’ P4 ?;(:3 IR
*ﬁU AN 2 B BB # o Ry 030 (R B2 Y R ) (F

-n\j.

02021) ¥ 2B RE TR R A RAL CEBAIRT B EEG
Rt ARG OTREFZ B - GRS E B FF2nd 2o T
WE T iEdp D TECE ARG B AN o e R TR E AR
AR FERFRApHR- 3 TA N B2 i i R & Bl b
THEBRFEIN(RMAFEE priad L gh) 2 TR ARF RS
Pirds g AR BB RS M F 0 A SR ROV FE L F 2 ROV
TARFFNT (TN R E G4 MR BEFEAE e Z 1 IFRF Y ha (FiE 7
Bt s 1 IFA S S HR2 AR B~ BR 2 RGN BB ERP .
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¥- & ROV it¥31 ¥ (ROV Supervisor)

kT A F L (ROV) (FE 4§ P %> 2 & =45 IMCA R P 5 > ¥ % NORSOK 3 - Subnet /R

BOPHATHRER & THE k> FRELGY EAREHR 2 ERI LRI gE D -

*riiﬁﬁé%%Jﬂ’iiﬂé2ﬁlﬁaﬁ’¢Wé@%$££$E?ﬂ’iﬁmT%@%§Ev§1
RIS 7R R TR I N B R ok 8

% 8 ROV iF#a ¢ T4 2R L% | B p i

1feiEs | 1 iER 75 ik i ik
é A2 = 3 ;J lo7e V] -3 [ ARG B 1 7 :irerJer/eﬁ\‘
0111 b gl LRI E W'F,I% N EWEFB ORGS0 KOL b ' 22 SOL = 3 758
TLLBGR Ly PLI2FREE 2§ I B Tk 0§ 0o SRR ey o0 o D0 S02 b R S
EQR Sggl’“l‘“z s pPLI3#HE S 4 i 2 ROV ML {74 }_ TEEE K03 % }_f{" U S03 ff 4F #£77
Al . Pl.1.4 4 %1 427 T ¥ 322 %G T3 B & i (Hh xﬁﬁ-;:rf;.‘l# ¥ EP" S04 1+ % = };?;2
RALg ) | K04 o 5 v 37 42 A .
% o S05 # i $ 737

29




1feiEgE | 1 fEA 75 ik i ik
PI1Sif Pk e sk » WAERE 23 4R Feng 2 o S06 % b % ¥
PLI6=§ Q%ﬂﬁ%w~% %zki%%&%méiwo SO7 7 o #£77
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) e S04 TEE rE
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T1.2 rﬁqu Frao = S09 # 354
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e , s . 5 @ 7B b
P Lr:})%limi\.c? F = S11 ?:%%Z@%Eﬁiﬂé%‘(@i%
T2 Faxg
3 TEsedsm ¢ > AR 2L IFEA AU FE ERE T ADIREFE 1 RS L 75

Apth ~ AT 2 Ba R FRP Aed 9o
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“"t4-1 IMCA ¥ ROV - %3 it /#EF (ROV Pilot/Technician Grade I)

R o T  fadk (e
Competence Knowledge Ability Demonstration

T1% 2 (Safety)
Code: R/R03/000/01

KOLj2 gz dp sl oot 4o, oHE 2
(Awareness of legislation/guidance,
e.g. reporting accidents)

K022 &% > g 12 % sigrp B &
¢ /BL f 0 e @ (Awareness of
company safety management

system and own role/responsibility)

A0l & prw 3R R 7H/ R %F KX E 2 (Implement
incident/near miss reporting procedures when
necessary)

AO2E = gk 240 > R gk p Bl 1
11 T % > Tk B (Adhere to offshore safety
standards and maintain a safe working
environment for self and others)

AO3iE§ F % 2in > T EB-2 T iad
TR bt ",% % > & & (React appropriately to
safety critical situations and knowledge of
immediate action needed to minimise/eliminate
them)

A04 7 2> 7% > g2 & 5T 1 ¥ (Work within
company safety management system)

AO05 % 4 % > 4p M 1% % (Participation in
relevant safety related activities)

AO6 Fren% g B A | 3E E (Appropriate use of
correct PPE in all circumstances)

DOLE®E =~ & &
= (Approved assessment by
company official)

D02 p 3&(Logbook)

D03 % 4v % 2> 4p M &
(Participation in relevant
safety related activities)

PR KA

™ % & KB %
(Emergency response)
Code: R/R03/000/02

KO3 % & &% & 2 F chiv @
(Knowledge of emergency
procedures and processes)

K04 ROV B ff = A & ¢ & &
(Knowledge of the ROV team
members’ roles and responsibilities)

A07 Jx % & & /= (Handle emergency
51tuat10ns)

AOSF¥a B F 8 3 L—m,T ERB 0 TRy
% 3¢ 2 (Recognise a potential or actual

emergency situation and report it accordingly)
AO9scfw it p & e ¥ & /T‘ ERBAEY i

DOl F = 7 &
iz (Approved assessment by
company official)

D02 p 3&(Logbook)

D04 % £ & 3 (Participation
in drills)

Pl KL
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R o T  fadk (e
Competence Knowledge Ability Demonstration

KOS#HESPBRERE 2 chp %
2173 2 BL/ 4 34 > 3% (Thorough
understanding of company
emergency procedure documents
and where to find them)

¢ (Describe own role in emergency situations and
that of colleagues)

T3 AW & B A Ha
(Communication and

personnel skills)
Code: R/R03/000/03

K06 # 3% &% & & 3 B i 4
(Knowledge and understanding of
English permitting good oral and
written communication)

AlOZ g G5 & F Gkl T ¥ @

e TR o B S FT LR L
(Establish and maintain good  working

relationships with both less experienced and more
experienced colleagues — work as part of a team
and assist others)

All#- eR f T &k o FEfB P i
H@fEa 2 o =L 4 fez. 1 i7(Assign tasks to
subordinates and peers ensuring clear
understanding and satisfactory completion)

Al12 % ¥ ;3 = ROV # 1% (Assist with ROV
operations under supervision)

Al3 %27 /5 T F & 27w g i ¥ (Assist the
supervision of launch and recovery operations in
full range of sea states)

Al44-H s @ F§ & i@ (Communicate with other
team members)

DOl j& & =
% (Approved assessment by
company official)

D02 p z&(Logbook)

DOSM I E & T Fend § oo
FEBIFEFRT TR 4 T
# (Participation in team
based tasks, demonstrating
the ability to work as peer
and subordinate)

G A

T43p b ek v %
(Preventative

maintenance)
Code: R/R03/000/04

KO73ea b 8 FF 7 &0 D en g
7 (Identification of hazards likely to
arise during maintenance activity)

KO8 ROV 4 st o » F 5 ' i
B % # A (Risk mitigation

A5 4k 173 R > 38 7 T 4 ‘a3 (Perform
planned maintenance in accordance with
operational requirements)

Al62 i & 3t # %1 ¥ (Discuss work to be
undertaken with supervisor)

DO1j& # =
= (Approved assessment by

company official)
D02 p z&(Logbook)

NS -
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R o T  fadk (e
Competence Knowledge Ability Demonstration

procedures to be implemented prior
to conducting maintenance on ROV
systems)

Al7#H FROV k stfak » 2= 2 a3
(Carry out ROV system maintenance and
complete planned maintenance schedules)

Al81 ¥ %= = & w 4F &2 & 4#+(Report and record
work done)

T5 % 39 « f3 2k (Fault
finding)
Code: R/R03/000/05

K09 % 3§ & I &5 ¥7¢c I 2 (Fault
finding processes and correct
diagnosis of faults)

K107 %38 se i ghfr st f2 5 & -
Fe B & B Z (Identification of
hazards that could arise during fault
finding and maintenance
procedures)

Al9i * ROV s sLit 7 7 F frid # k32 &
Mgk 4 39 fo e 42 & (Locate and follow fault
finding and maintenance procedures for
electronic and mechanical systems within ROV
system)

A203 7 1 7w 3F ¥ % & (Report and record
work carried out)

A21#; 4] 4-#5t7 ROV (Maintain ROV control and
navigational systems)

DO1j& # =
iz (Approved assessment by

company official)
D02 p 3&(Logbook)

IR ERLAS

T6ROV#k i®/ % % /3
it (Piloting an ROV
(piloting/technical))
Code: R/R03/000/06

KI1 3% T2 F % 0@ * o
(Understand the use of navigation
aids)

K12 & ;% 3% (T 8 chROV E % &
#(Piloting of the ROV in various
types of operational circumstances)
K132 5| 2 5ROV iF etk 5 if
i# (Identification of environmental
conditions affecting ROV
operations)

K142 3] 17 % % 8 HROVH iF
(Knowledge of typical work sites
and ROV operations at work sites)

A22i * 4k (FRX % fvROV & 3L 3= A 7 &
-+ ¥ F &3 2 ¢ &(Utlise all available
navigation aids and operate ROV system; if
assessor not present supervisor may be required)
A233 =% R # APF > 3% iTROV(Operation of the
ROV when assessor not present)

A24 % L fERBIEET > Lo R * IRk T
X # > BROVHE 1|1 T3 (Navigate an ROV
to the work site, in a range of environmental
conditions, fully utilising appropriate
navigational aids)

A255 B & * 57448 B £ BF i (Carry
out a range of manipulator activities proficiently

DO1 & 8 =
= (Approved assessment by
company official)

D02 p 3&(Logbook)

D06 B -k = /{8 ¥& & %
Signed off copies of pre and
post dive checklists

LIS S

65




B Siae i * s &= 2l
Competence Knowledge Ability Demonstration
K15 ¥ i% # i e B § 0 4o 3% | usinga S or 7 function manipulator)
(Knowledge  of  manipulator | A263% {73 # L e ¢ & B iT ¥ (Carry out
functions and duties) all general manipulator duties)
K16 B » # / {& ek & v @ | A27ie (73§ § B~ -k P 3 /1% chik & (Carry out
(Knowledge of pre and post dive | appropriate pre and post dive checks)
checks)
A E 2B R 23 piEeFa
(Complete video logs and information indentation
to client specifications)
K17 = = £ H & p 3| AR{KELP/E2 &R REFEFERY R
(Understanding  completion  of | % (Perform audio and video dubbing as required | DO1j& & = & & 3% % /8 3%
T7 s 21 i¥ | documentation and logs) to company/client specification) = (Approved assessment by

(Administration)
Code: R/R03/000/07

K182 & 5 k32 &2 4p B A2 B e
1 i% fr @ (Working knowledge of

ASOFE T /TR & 28 3§ /& F
i 22 42 & (Ensure all recorded information fully

company official)
D02 p z&(Logbook)

company QA and associated | complies with company QA/QC policies and
procedures) procedures)
A31 4y s Bl -k % 485 & B »~ (Capable of
co-ordinating collection of dive records — video,
audio and written)
?;911 £ E’(f F?Lt t"? 1\11,4{ fit 8;332—3 lfﬂ-:- 3 ‘?\i( ) Lﬁa‘j; Tl—gt'f ' K% ﬂfr'_ltil DOLE M 2 1 & 8 2%
. 5 % o ools an es equipmen repare the work area, and select and prepare the | .
T§ T B - * requirements) equipment and tools) = (Approved a.lssessment by
yics (Technical- K20 T #° 27 ¥ % ih % =4 3 %, A33E B B "G IER 1S “\;\ E 4 Kf e, F company official)
o a : : = = >k
umb%llcql/ tether (Electrical and mechanical | #7 % % 7 % & 7 (Remove termination from D02 B;.Q(I;uogbook)g o
tgﬁ??gg& 1000/08 specifications for termination) vehicle and fit cable identification for re-fit, after DO7 = ) B~
: K215/ 848 % =4 40 B 2. b *& 3% | it has been risk assessed) (Completlol? of relevant
Bode B B % 3> 4 B (Risk | A34% ST 852 i 1R/ 4 % 25 (Carry out | documentation)
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B Siae i * s &z 213
Competence Knowledge Ability Demonstration
assessment and other safety | electrical and mechanical umbilical/tether
requirements specific to | terminations)
umbilical/tether termination) A5 Eh *GiTmis » B Lk ¥
K22 % = %0 /1 iR 3# (Tests required | & % & 4 > & & pF Z jp| 3 (Prepare re-
before and after termination) termination, including testing as necessary, and
correct handling of fibre optics, after it has been
risk assessed)
A6 B R "GIER S~ EATHET o TR
4% B & T # B 3# (Perform appropriate
mechanical and electrical tests  before
reconnection, after it has been risk assessed)
A3TH U ~ RIS 1 B e KRR & (Remove,
test, inspect and install specialist equipment)
1QwﬁﬁmW§@ﬁwﬁiﬁ MﬁﬁﬁﬁﬁmﬁﬁﬁﬁammmmmaDm&ﬁéﬁﬂﬁﬁﬁ?
O & % % # & % ¥ 3X # & 1 2 (Understanding | maintenance procedures) % (Approved assessment by

(Specialist equipment)
Code: R/R03/000/09

of what specialist tools and
equipment may be required for a
range of defined tasks within the
capability of the ROV system)

A39% # %4 K % (Install additional equipment)
A40 LB (T8 B~ FE AR B R N F e
L5 fg‘"f e [ *241 (Plan sequence of operations,
ensuring relevant authorisations, maintenance
specifications and time limitations used under
supervision)

company official)
D02 p z&(Logbook)

TIO % % & #

(Project activities)
Code: R/R03/000/10

K24 & % 2% % & (T 42 B et
(Understanding of project
equipment operation procedures)

A41 3 RE T 3 17 (Demonstrate familiarization)
A4234 {7 & % 44 (Conduct project planning)
A43 3 E ROV #-k 3+ % (Develop ROV dive
plans)

iz (Approved assessment by

company official)
D02 p 3&(Logbook)
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2 A F A 4p M a0 4 (Offshore medical)

XA T E e B F g AL R4 A7 " (Offshore survival course suitable for geographical area of work)

L A

T3 BAROV: %fk (T A B /HEF S5

2L =
L

100 pEE iTpF g 0 H P 40/ pFF 2 Type A# Type B2 i fk it > #

agj_

%20/ p¥2_ Type BH-## 4% (¥(Nominally 180 days’ minimum offshore experience as ROV Pilot/Technician Grade II and a minimum of 100
hours’ piloting, of which 40 hours can be on simulators (Type A or Type B). This can include up to a maximum of 20 hours on Type B simulators)

2 B ROV = &3k iv B /37 ch/5 5% (Experience as ROV Pilot/Technician Grade II)
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%42 IMCA * ROV = %3 it f /#EF (ROV Pilot/Technician Grade IT)

B Siae i 4 s &:x Al
Competence Knowledge Ability Demonstration

T1% 2 (Safety)
Code:

KO1;# = &, #(Awareness of legislation)

K02 2> @ % > ¥ 12 & %% & # (Awareness of
company safety management system)

K03 p ¥ B ixp 7 & § 2 (Knowledge of
own role and respon51b111tles)

K04 & A ;# % v 3 (Basic understanding of
regulations)

K05 7% % 1 i¥ % 2 (Demonstration of safe

AOLse #1179 feip M % > /s fo - TAR A
(Locate all relevant health, safety and quality
procedures at the worksite)

A02 %-4e 3 g% 2 e BB 3 i (Participated
in an offshore safety 1nduct10n)

DOLE®E &7 & 44
= s (Approved
assessment by company

work practices) A .
R/R04/000/01 | - Boaea (C M AR BB R A03’L+_/F' ¥ £ 25 AE A % 2dpsl e | official)
it % % > % & (Follow safety instructions and | D02 p 3&(Logbook)
(Attendance of worksite specific 1nduct10n) it fot . ¢ for deck and
K07 2 & % 2 ¢ 32 & $t4r@ Understanding Use appropriate satety equipment for deck an
worksite operations)
of company safety management system
KO8¥%%| % I 1 (T /B frH ¥ i % 4 hk
* (Identification of different areas in the
workplace and the risks associated with each)
K09 % % J& % +ris(Knowledge of emergency , e
, ‘ DOIE®E I 448
. procerures) AVAREEfrB o 2 @ R EREAR £ H foordie | Ei, PR
T2 % & B % . ! T e e (Approved
T o= KI0O ROVE ;= B & ¢ &= B%k 7 (Knowledge | #z ¢ % (Read and demonstrate an understanding
(Emergency , assessment by company
response) of the ROV team members’ roles and | of company emergency procedure documents and R fﬁcial)
Coge' responsibilities) where to find them) D02 p 45(Logbook)
: it A B LA L 2 R EE S Y REARH 4 R i o
R/R04/000/02 Kllic s it p ¥ ick ¥ 4 I._,T EREY ATE | A0S ot B & % ZHE » 4 (Raise alarm and to D3 % = F &

;wend 1 17 (Ability to describe own role in
emergency situations and that of colleagues)

alert others)

(Participation in drills)
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R S i R ik e
Competence Knowledge Ability Demonstration
KI2# 354 23 8 i ¢ (Knowledge and | 200 S ERGS RS LR MG
< P =G5 8
g ar iy e B s & (Establish and maintain good working relationships
T3 /& i@ 22 B A | understanding of English permitting good oral | . hi g b
H* s | and written communication) with immediate team mem ers) DO1EE =& &+ ;8458
e . . RN o AQ7He 2 g i P o g o~ iR el Fahii
catio | KI3 M 4 it 4 F *Aegnir & & pha-fp 4 F ! =G (Arwm
(Communicatio | ™ ! R | (Use of clear, concise and correct verbal | " i pp
n and personnel | 24> 3 X 3 § F i LA/ B L L P2 communications with supervisor) assessment by company
skills) 124 (Recognition of personal limitations and | 5 g BIF~ 541 (F 4404 4 (Work as part of official)
Code: requests assistance from others when | oo o other;) D02 p 5(Logbook)
R/R04/000/03 | necessary without undue disruption and

willing to offer assistance when needed)

A09 ¢ H s By = R & i€ (Communicate with
other team members)

T43g b 2k
T A
(Preventative
maintenance)
Code:
R/R04/000/04

K14 % F&3usr(Awareness of requirements)
KI5% & pF > 204 38 (7 2 8 2

(Assistance of colleagues when required with
planned maintenance)

Al0si it 52 @ 11 2 P2 & Az b3
(Describe why and when planned maintenance is
needed)

A1l 8% 3 1 13- (Assist in preparing work
area)

Al2FE A1 (T 8- 5 7P 7 & vl JE 3 & %t
(Determine what system isolations are required at
the work area)

Al3 A2 Jg‘“f C FERLITE T 2 jpR I E
(Determme relevant tools for work to be
undertaken, under supervision)

DOLEE =2 1 5 18
£ s (Approved
assessment by company
official)

D02 p 3&(Logbook)

TS 434 I &
(Fault finding)
Code:
R/R04/000/05

KI6% 8 & &
processes)
K17 % 839 &R B-PF > F3  f 2
(Identification of hazards that could arise
during fault finding)

FE 2 %7 # I3 2k (Fault finding

Al41k e & 39 R BRAE R 8 i€ * ROV i 5
(Locate and follow fault finding procedures for all
systems within ROV system)

Al53 7 1 7 w 3R ¥ % 4% (Report and record
work carried out)

DOIEE =2 1 5 18
£ s (Approved
assessment by company
official)

D02 p 3&(Logbook)
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B Siae i 4 s &:x Al
Competence Knowledge Ability Demonstration
K1847 it ROV, 2y 4 7 5y fr H 8 &ur iy
T6ROVH i5/% | (Describe the function of standard ROV | Al6 & - #3 # ¢ - 42 {7 ROV I| 1 iF & DOLEE = & & 55 %4

=/ &
(Piloting
ROV
(piloting/technic
al))

Code:
R/R04/000/06

an

e

controls and their use in navigating the ROV)
K19 % ehi¢ * = ;% (Understanding of use of
sonar)

K20 % % 4 B/ ° & % i* (Awareness of
changes in ranges/ scales)

K21ROV #-3 #_* % st/ 22 (Understanding
of use of acoustic positioning systems used by
ROV5s)

(Navigating an ROV to work site in normal
environmental conditions)

Al17 3 % ROV = #| (Familiarity with ROV
controls)

Al8ié * H ik B o pb (2 /3 5 B0 )4k 1T
ROV(Utilise navigational aids in order to direct
and assist in piloting ROV)

> f;’. (Approved

assessment by company
official)

D02 p z&(Logbook)
DO6 -k w0 /18 & &
(Signed off copies of pre
and post dive checklists)

T7 = ¢ 1 iF
(Administration

)
Code:

R/R04/000/07

K22 4 H ¥ p 2 € & 4 (Understanding
importance of documentation and logs)

K23 2 @ & B %2 2 40 M 42 B vl
(Knowledge of company QA and associated
procedures)

A19% #ROVE-K 7 > -k p 3&(Record ROV
dive information onto dive logs)

A205 = = Bk & &-8F 2 3 @ (Able to
complete dive records — video, audio and written)
A21 ik R A 3 Ha 3% 0 B TR F D&
(Record video information on to video tape in the
required format)

A227 * I R foAR R S BRI B R
4 (Audio dub video material in real time utilising
correct terminology and specified procedures)

DOLE®E &7 & Pk
£ s (Approved
assessment by company
official)

D02 p 3&(Logbook)

T8 4 i %
(Technical)
Code:
R/R04/000/08

K24 ROV} sife K Suehirgh» ¢ 2§45 o
B 5w ek e E 2 g4 % s(Knowledge
of fundamentals of ROV system and
subsystems, to include vehicle, launch and
recovery system, and topside control system)
KBS A # R ~T § v & A 2
(Understanding of fundamental hydraulic,

A233BIROV 5 i & ~ i > & 25 s
Gl T R~ IR w I TAZE A2 E 8 TR IR
#] % i % Identify all the main components of the
ROV system and describe their functions, e.g.
winch, A-frame/crane, topside control
components)

A24 % BT R - A B 1 17 (Perform

D01 ¥ NI K:
> f;’. (Approved
assessment by company
official)

D02 p z&(Logbook)
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Gl

Competence

Fois
Knowledge

i

Ability

F Ik (€

Demonstration

electric and electronic principles)

general maintenance tasks under supervision)
ASH e { AR REB R F e+ 2 12
(Identify and assist with changing major hydraulic,
electronic and electrical components)

A26ic 3 X F &R {1 Lo 7B APEK
# (Ability to assemble tools needed in change out,
including personal protective equipment)

T9 ROV & s

K26 & 5™ o iplsd ~ A fod (FROV &
(Testing, maintenance and operation of ROV

A27+% B4 % = ROV -k 7 #& % (Assist with the
completion of pre-dive checks of an ROV)

DOIZE = AL

;Jl

LIEAN KL

5 (Approved

¥ (ROV - A28 ¥ RBENHH T » = 2 % 5FROV(Assist

system under supervision) : . assessment by company
systems) K27 % 4 B gt 7 ch % > 42 A w1tl} the launch ' 'of an ROV in normal official)
Code: (Understanding of power up/power down environmental conditions) - .| D02 p 25(Logbook)
R/R04/000/09 safety sequence) A29 1% B4 % = ROV -k {& ¥ & (Assist with P

completion of post dive checks of an ROV)

TI0 & % & # DOLE# = & & 54 78
(Project K28 & % % # i i 42 B ¢h v x| A30% & (Familiarisation) > s (Approved
activities) (Understanding of project equipment operation | A31% % *.3](Project planning) assessment by company
Code: procedures) A32ROV -k 3+ % (ROV dive plans) official)
R/R04/000/10 D02 p 3&(Logbook)

TIl% >3k v
i (Safe
operating
techniques)
Code:
R/R04/000/11

KOt ghof s wie~ P v Prand 2890
B £ £ (Understanding of safety and

environmental requirements during launch and
recovery and deck operations)

A33 45 it & FE/ % > B Bk 34k 1T (Describe
correct/safe operation of launchmg system)
A34% FROVE [} = A & ”;}ﬁzj"fr"?* it
¢ (Describe roles of ROV team members during
launch and recovery operations)

A3S5Hs i g S {ow T it £ Pk BB e )
(Describe the environmental effects of and
limitations to launch and recovery operations)

DOLE®E =7 1t

=

P
s (Approved
assessment by company
official)

D02 p z&(Logbook)
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% A F B Ap M A 4 (Offshore medical)

RE P L TE e Bl AR A7 U (Offshore survival course suitable for geographical area of work)

IMCA ROV#k iF B /3 EF & = & ~ * & % (IMCA ROV Pilot Technician II entry level)
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143 IMCA ¥ ROV €% 3 ¢ (ROV Supervisor)

R o T  fadk (e
Competence Knowledge Ability Demonstration
KOIE =% 2> % %i\q ¢ % 12 (Organisation and DOIEE 271 A4

T1% 2 (Safety)
Code:

management of safety of team)

K023 »cig * % 2 ? 12 % ¥i(Effective use
of safety management system)

KO3 4|2 71 17 % > M43 hh %
= iz (Planning and performance of risk
assessments for all safety critical areas in a
work environment)

K047 jiz = @ < ¢ 2o B 1 4 Ap B ey
3 ¥ i * ;2 4 (Understanding of all

AOITHE = 40 B 2 ROVIC 2 B R:E 7% 2 1 37
(Lead safety briefings to client and vessel crew as
well as ROV tooling team)

AD2E I it fTenivH =R b ' T8 B &4
e }Q’:%lj;}ﬁ *5 (Assess risks and develop risk
control measures suitable for the work being

= (Approved
assessment by company
official)

D02 p 3&(Logbook)
D03ﬁ SN MU
#% & (Comply with
company accident
reporting procedures)
D04+ & % > I 484 5 ~

R/R01/000/01 | applicable legislation relating to offshore | undertaken) ‘ R
operations referred to in company | AO3 ¢ T £ % > {clnputfy £ 7 & PRS- B ﬁ be F T ﬁja N =
documentation) %2b4 > UFEIR T % >(Manage safety aspects | 2 & H‘ P MAERA D
KOSy## % > # 32 % SuenB &£ %1% » 121 3 | of work and appropriate onsite project related input | (Commitment to safety
»2 3 N Ed® 4% 7 % (Identification of key | to ensure the continued safety of the work) through  setting  an
sections of safety management systems to exgnziple on tsafety 1sefu::s
address specific circumstances in an efficient and demonstrating salcty
manner leadership to subordinates
K06 %, *+ % 3 (Accident reporting) and work colleagues)
AVdy #ARET &P HEJFFHILFE | DOLEFE 27 N8
B 4 s il Fabid ’
T2 T e T % | KOTG 2o/ i & fiviv (Effective handling b oA i ¢ (Take appropriate action in the | %= s (Approved
(Emergency of emergency situations) ¢ o . d take lead rol
L wm event of an emergency situation and take lead role | assessment by company
response) KO8 ¢ 2 ROV M M =0 & & & % | o appropriate) official)
Code: (Management of ROV team in such oy 2 . L P
R/R01/000/02 | situations) A%F'MW@%ﬁ%' BEmjzx4f ¥ 2 & | DO2p 25(Logbook)

,T &%z g § » % (Ensure ROV team and
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B g i * s &z 213
Competence Knowledge Ability Demonstration

others understand and review their role in

emergency situations)

T3 % »c ¢ 32

KOO /35 e FiF ~ % — B8 &% = B2

A06F A HE 1 23 AROVE I = B en 23T i3
3+ 4 (Review plans for assessing performance of
ROV team members onshore and offshore)

DOl & % = &

TP A

(Performance i* 4~ R / # 7 (Training/assessing AOT i 3B 1 4 1+ T B 232 12 3 v 4 8 ok £ s (Approved
Pilot/Technician Grades I and II and Senior v "~ | assessment by company
management) . . (Collect and assess performance evrdence and :
Code: PllOt/Tec.h\mc‘l an) o . knowledge against agreed criteria) official)
R/RO1/000/03 | K10% # i & e @ = i (Completion of | ™ "0 2 oy o i gy o 2mpe 4 g g | DO2P #5(Logbook)
appropriate company-led documentation) 5 4 1 9 (Assess and provide feedback to
personnel during offshore tour)
A09E* § il A 1 8 AR frR BaiF
i schf iz 4 3= kg | 1 (Motivate personnel
by effective communications, involving them in
decisions, and by the delegation of work
vl o . appropriate to the level of responsibility)
N K11 & ff & T;‘«;E’ # 2 (Organisation and ALOFE xﬁ'—;};t4itr]t$—fr4< e B4 HHLH 2% | DOLE® > P &b
T4 3 ;2 #* mana§emento the team) ot e | #Bif A E E F 2 (Ensure that all technical, | z= = (Approved
(Supervisor KI2#% > ~ 5@F B2 3 sxenfl 71 1% . R L ted : Pp
k'lII)) y (Saf " f;‘_ ; ? 4 timel . ¢ operational and safety documentation is kept | assessment by company
Z; d:' theljz’b((:)os -etiective and timely execution o updated. Allocate responsibility to appropriate | official)
: 1
R/R01/000/04 | K13 & ;% 2 A # # (Preparation of formal personnel) D02 p 3&(Logbook)

procedures)

AllFI R EF~BipE A B2 5 F A4 %R
. (Adapt leadership style to take into account task
needs, team and individual member needs)

Al 2 T aFd 22 S A fepe + & X BIRF/S
1@ 15 »% Ak i (Establish and maintain effective
communication with client representative and
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B g i * s &z 213
Competence Knowledge Ability Demonstration

onshore project team/manager)

A133F 5 { #7% 4~ % (Keep records up to date)
Al4er % = 5 sk i (Interface effectively with
client0

T5% %k & i

o ) K147 f% & % ¥ »%§ F(Understanding of
7 (Project

L project performance requirements)
activities) K157 f2% %3k #% 1F (742 & (Understanding

Code: of project equipment operation procedures)
R/R01/000/05 project equip p procedu

A15% % #.4/|(Project planning)

A16 ROVE-k 3+ 4 (ROV dive planning)

Al734 7 & ~ % % ¢ 12 i 7% (Perform basic
project management tasks)

A18w 3 (Reporting)

DOLJEE = & & sV %0
= = (Approved
assessment by company
official)

D02 p 7&(Logbook)

Hos 4 E

A

L % # 5 F % 4p M v 4 (Offshore medical)

X iE A TR 1B s g A 4 247 2 HU(Offshore survival course suitable for geographical area of work)

£ % ROV E 7F4 17 f /37 73 i (Competences of ROV Senior Pilot/Technician)

3 P B AROVE FH TR /HEFE%RY 3 2R E K22 & = = 7 Nominally 180 days’ offshore experience as ROV Senior

Pilot/Technician with satisfactorily completed company assessments)
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4 TROV $LF1 4257 | BRRSREBR % 4
B R
L EpR
a';;J."-j_c 7
FEpeh e I MBI REF PR AT HENRELEL M @ 3R R e RIS R g ok
,}io
ER PO ER AL AR DEL R
Il I——JF mF‘ R §’~P > R E RHE TR PR R L~ 274 3~ 4~ 5~
E; )igl .,«g‘ 33 ”'E’—ﬁf‘ , JJ)’j* § 33 4,)4 g} ji‘_-@‘fi Zo%f_% 40%5‘@‘_-@ 60%?_‘_-@ 80%?_‘_-& loo%fi___-ﬁ
BRWM Ciets TROV e Az | Bap 2 1 (i as @t | 0% | 40%:E > | 60%:E > | 80%ik*r | 100%:¢
,Llp £ R RS R A B do & o iR | 20%7F)E | 40%F I | 60%FEE | 80% FEE | 100% Fit
1ERRE | 1 iriEd fFrdptka P TP g iR
T11 Rrov |PLL1&F2 i’t;kiéi)’% ¢org fr® 22 fo ik T ARM fv’vﬁ;ﬁ: i e /
T1 % » | FFE% 2 P1I.2 &7 4 et 1 4 xvifﬁ’é}f&i#ﬁaw.wﬁémﬂsia% ° | 12345|12345(12345
5w 2 P1.1.3 *"’v'J P1ERBfcld vV dd b g o
“%T SITI2 # 7 |Pl2l skt p P ek T & ?%,%x@%ﬂ ST iFihAk 4 1 (F o
& EE ¥ P1.2.2§W’”,L,J@§z P& H o T YA rHhin g e 12345[12345(12345
T ¥ Pl23.4F 4 RAERME b &g > FHAHE L o
T2.1 34 {7 [P21.1 fe4 i 1 (P 3s > AR il (P3RS ¥ ST T 2 FRAR i S X A
T2 g |2 "*E’:E‘T’Eéi:mf’r%:"%%fﬁpraz 15 e 12345(12345[12345
MadE | EITE P12t e R d g iF o
R By 4oy [PRRLIERE MBS - LT ROV &5 -
i h | P22 AR B RS ETRIRR PR TRAS T R 12345(12345(12345
s | o3 n m e e kA
T2.3 # K | P23.1 135 ROV < p » 27 B ¥ %1 o 12345[12345(12345
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1iEgE | 1 iFER FedptkB P TR 1874 BMEFR
) P232 s 25 itk 4 o
P3.1.1 &— 4£IRE P » #1f7 ROV F|1 (T84 o
T3.1 ROV | P3.1.2 i * sk ¥ #if p4 (2 #//83 424 )4k (F ROV ©
P F 2 B | PRI3Fetfa - v " FiEEpEht 2ABEE R 2T X 26 [ 12345 12345(12345
k24 BT W Tk S IE o
it P3.1.4 5 ¥4 73 ROV BIFf % | i st w fe it $ ek 4
w P32.1 M BB N1 (xR is 4 o
' 132 Rrov | P332 #hEs 2 & ROV /EE‘J\’E‘PE’}EEJ\& mfﬁ_@‘l o
wmpew | P3Z3BERT RIS AEACH T ROV i A 12345|12345(12345
T P24 mn et A ERETFTFREE
P325 87 B {#1 B »2 FRBRAPEXRHE -
T4 sy |THL R F | PALL B & ROV K T LBk p ik e
e 2 H & p |PA12 23 BkenBid 2 G oekke 12345|12345(12345
" * P4.1.3 & BATE 1S B d TG DR -
—
1;;*{ " 1;; f;ﬂf P11 &jfféﬁvgﬁﬁj Bovfwf,?% 0‘{ 12345(12345|12345
= - P5.1.2 44k & 017 i o AR B A f i = Rk T4 4% -
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WS kTSR A PR (ROV) F¥1 PR A8

Bav A E N | SET7233-003v1
#i gy | FH
(B-5B) | mg | kTsiRfs (ROV) F¥1 3
PR R A AR AR = P BTN A SET
f; BFEN AFrEFR AR BENNE | 7233
N W g z fh= -4 ,u i._/:* R 25 z Hh :‘, N /,;\ FR
u) ¥y jﬁsi FLE 2 He R E R 1 ARIRARE B R - A 4 R VL2
¥
1 ey it RERT SR AR (ROV) R4 220 & B » £ f ff ROV B E L - A1 H2 ROV & Fiad -
- XL ] 4
ARBF | 1 rEs | 1A 73 ik f;] Bat pois (K ) BiL R (S HR)
IENERIEEEE: SN L SO1 /& 2 3yt
D WAt S02 b "3 2 4 4]
., OLLL Rt N KO1 B *% & 32 "
L ms o FRENE > H 3L % SLehB 4E TR PEEE S03 fij 47 $£37
T1 % >4 0 EEYE | L AR K02 % > ¢ 72 i 5t A
vape [LOFFFO L g [ R0 S RES R * K03 % 2 1 AT ol S04 TP w2 p R
T=5 bk papg o DL HES a2 ROV ML <04 o ﬂ‘“;i;‘j;ﬁ S05 # i $ 77
s X > EEMHIER T S06 % | % %
PlI4 & $D b FenitE 2R LG S07 7 # #37
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T

ARFF |1 CER | 1ERY GEE L pory| R (Kap) Bt i (S $it)
& b R F o SO8 w 3R $L 77

P115 iﬂf#&u— = urnfo—% <2t 4 S09 = 3% &l
T > o
P1.I.6 % % 2 FALF |~ T
EAE R g) A A
PLL7 &= = @ wagsefh > 2 7R F K
2L I o
;2;%i?%iﬁ%’ﬁﬁ%$%@ S04 iT¥% 232
g TRy R LS o % K

“2@%J P122 75 # ROV MIffoiy t i « f| 4 [O3F2AFHER £§;§§;

06 BITE ¥ & 3
FRERRER Liomgan 4

Rt ﬂﬁ*‘fr%ﬁaﬁ_}‘! ’l}_%ﬁ% /Qh%%;{ﬁq
Sll /T I\b@% —E'—

£ 4 o

P2.1.1 #% 4 ROV B} = R el »c
4

G

S05 # i 77

T2.1 4 52 ~

N

sr 2 g B g
i B R
[N EY SRV

?;gv £

02.1.1 4,
R
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