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ZI H(rope access): ARGAE 2 AR ® =Hz]7] 5] 2
RLE MRS}, T g9t Adtsto] s e A4Sl A AAE
TgsHe Yo R F712 Pl 2RE BHEEo| T #elo] BE ARG
A9 il 2o AAEHY AT 4 s FAYA N BEE 14 HO
FEE YABAY HEES ke A

FA(Anchor): ¥ FALRA 7
AA, &2 YA ZJAES 2AT 72 FF
SAEA FRE BA AR B A2

g A&

.ﬁ
Ly
(i,
o2
R
o

BAZ A (Anchorage): FAA] ZJEE AZLsl= LRE T AJE

BA2Ql (Anchor Line): AT &=
—8]']""1\-% ’3}—8—@ /\]-a]'O] 1i|—.§'—. X]-f(]ﬂ_ 7;?:16]:]1-—3],0:] Z]X], xﬂ"@j‘
B STHe AEsHe g 2l

BA2R! A (Anchor Line Device): 57471, 3F37] 4 W FA|&

FAXHA (anchor point): FAH ZAXE F2Fsl7] Yol FA XA
AMESHE EA AH



1. 2oFAT|E AN W

72| X|(Anchorage)
Y7 EH|(Anchor Device)

U7 x| E (Anchor Point)

[33 1I-1] 8012 Y2l(A)

e 577] (ascending device): F& BA ZRINAQ] o5 F1 &
L7122 fARIA1717] f8 AREEe 37 21l A2 2 -8% 27
ojA Tholof H2tx]H 5 HeFo 2 51g diol Z7| 31 vi| Higko 2
AEA vl A= A

o MR (back up device): HA 21| 7 ol AR &2, AR}
A WA Al A ol ESHAY kA 2:o] dolE ET 4 jloH,
AAAYE SkFo] AT off b 2xof| 5o = 7| AY A A5
o]t 3183t FA

. Oqﬁxc}i (Connector): 74 848 d4st= ol AME+E AW 7

F2) 2, AR A ZREQ A L 7HEF 0T AL od9F

A e A

fr 1o |H

mek ok
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* 517471(descending device): ZE3 3 E A9 FA Rl F2F
EH AFEAE & ik A eI oj oA = AlojH 5t

1=
Za
HAE G % QA AFE 25 A%, 0 T B 2l A

W H 2+l (Anchor Line) A3 2t2l(Anchor Line)

ol AE K| (Connector)

e 91 & &| (Back Up Device)

=& 7|(Ascending Device) £
812 7|(Descending Device)

EoFD UHHE(Rope Access Harness)

[23 m-2] 802 F2I(B)
o tjujojo]d(deviation): W7 2919 AR Z o TQIEOA AR A}

opE 9 7Ter AE &40 9lE HotAY RELTEAlA ¢

8% Joe ATHE A
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H A2 M(safety method statement): ZrAA7} E%
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* EN(Buropdische Norm)< g4 thFst A3} A|Eof AE&=
TE<& ou)etth
* ISO(International Organization for Standardization)= =A| EF35}+
N7e A AAHoR EREE vk 4 okl EEg Y U
Aske FAH wge slFoldt.
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* UIAA(International Climbing and Mountaineering Federation)=
AL Ztoly &0 FAS EAeHy] o ] 9 Ao Tt &
&2 AYst= =A718olt.

(1) M (Helmet)

EXHILOR AL
71291 EN 397 Q15% W
710l EN 3979 4%, 1L
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ol

* EN 397 (Industrial
Safety Helmet)
* EN12492 (Helmets

for mountaineers)
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(2) EDHIZE SHHA (Harness, QIHHE)
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S gith o]of tist Aglst EFEL ENgS130|th 2xdd g% = Az}

29

il

filo
4
o2

ols

o
T
&
ox, ©
o
o,

T Zefo|qolut of ] POl F ] A
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A% BEL SO 10333-5 T EN 362(AYE)oIH, 48 B2 EN
12275(Ar AR], A9E) #35& S5k 574 949 92 AA = EN 362
85 A 55t Aot & #E 25 A" AYE(Maillon
Rapide)& X5, ol= A5 ARESHA] 9= 2ol o Aot 4= Stk

AR S|l A= Cow's Tailoluh 2X 24 FXE AZsH7] o) st A9
o] Ay 71 2P X 7o] €ad 4 O‘E} o] B¢ ¥ sk A4
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Syllabus item

| Level1 | Level 2 | Level 3

Planning and management

IRATA International system

Legal framework

Hazard identification and risk assessment

Selection of access method

Selection of personnel and competence

Safety method statement

Exclusion zones, permits to work etc.

Planning for emergencies

First aid and suspension intolerance

Equipment

Selection of equipment

Care and maintenance of equipment

Pre-use checking of equipment

Detailed and interim inspections

Assembly of equipment and buddy check

Rigging

General

Anchor selection

Knots and rope handling

Basic anchor system

Y hangs

Hazard avoidance and rope protection

Re-anchors

Deviations

Retrievable rigging

Work restraint lines

Vertical fall arrest systems

Tensioned lines

Rigging for rescue and hauling

General

Lowering systems

Hauling systems

Cross haul

Complex rescue systems (team exercise)

O ——

Key

Demonstrate competence; understand and apply technique

| Show awareness of techniquefuse under direct supervision

- Awareness not required at this level

Figure 3 — Summary of the IRATA International Training syllabus (Page 1 of 2)
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Syllabus item | Level1 | Level 2 | Level 3
Rope manoeuvres

General

Back-up devices

Descent

Ascent

Changeovers

Descent using ascending devices
Ascent using a descending device
Single deviation

Double deviation

Rope-to-rope transfers

Re-anchors*

Passing mid-rope knots

Edge obstructions at the top

Use of work seats (comfort seats)
Passing mid-rope protection

Climbing technigues

General

Horizontal aid climbing

Vertical aid climbing

Climbing with fall arrest equipment
Rope rescues

General

Rescue from descent mode

Rescue from ascent mode

Passing a deviation with a casualty**
Rope-to-rope transfer with a casualty
Passing a small re-anchor with a casualty
Mid-transfer rescue

Passing mid-rope knots with a casualty
Use of tensioned ropes for rescue
Climbing rescues

Rescue from an aid climb

Rescue from fall arrest equipment
Rescue from an aid climb — short connection

*Level 1: small re-anchor (< 1.5 m); Level 2 and Level 3: wide re-anchor (> 1.5 m)
**| evel 2: single-anchor deviation; Level 3: double-anchor deviation

Key

Demonstrate competence; understand and apply technigue
Show awareness of technique/use under direct supervision
- Awareness not required at this level

Figure 3 — Summary of the IRATA International Training syllabus (Page 2 of 2)

[O3 [-3] 3eeE us e

37



( MEE 2EHLV S| OV |E OfE ffe G+

Requirements: minimum age of 18 years; no previous experience required; has an
aptitude for working at height.

Minimurn 4-day training course
1-day Independent assessment

[

LEVEL 1 .
Rope Access Technician [
Walid for 3 years

v

Minimum 12 months experience
and 1,000 hours logged before
the expiry date

Minimum 4-day training course in
rope access, rigging and rescue.
1-day Independent assessment

Revalidation of Level 2
LT Before expiry date

——
s

LEVEL 2 =
Rope Access Technician nsary
Vaiid for 3 years

:  Revalidation of Level 2 !
After expiry date r

'.

Minimum 12 months experfence
and 1,000 hours logged before
the expiry date

Minimum 4-day training course in
rope access, rigging and rescue,
1-day Independent assessment

Revalidation of Level 3
Sielriaiellola 1 Before expiry date

First-aid training

LEVEL 3 Revalidation of Level 3

Rope Access Technician Jo.ccoaaaaaaly! % e '
Valid for 3 years H Aftar Expivy e .

[23 [M-4] 2O™2 7|12Xt9 X1H S2c
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(B [1-16) EAE 27 Al
H°Hel (2 2019 2020 2021 2022
QA TAEY 6,641 6,758 7,590 8,855
4 H|OARA 6,310 5,522 5,504 6,637
oAy AR 4,510 3,087 3,651 4,295
oA H|OAR 4,376 3,475 3,819 4,650
2Oo¥T =3 735 569 651 1,062
2022 2021 2020 2019
Australasia 42,054 30,627 46,133 40,095
Benelux 9,460 6,822 8,530 7,800
Brazil 214,658 145,496 103,169 nsm
D-A-CH 2,719 2,161 2,266 5,423
East Europe 54,867 48,100 40,065 58,536
Far East Asla 34,637 . . e
Mediterranean 36,671 30,193 25,598 19,984
MECASA 157,146 112,015 41,104 88,570
Morth America 75.636 62,730 48,156 78,107
Morth Sea Operators 65,682 7.626 9,437 10,456
Others 3,683 30,627 70,323 42,807
Scandinavia 4,448 3,316 3976 4,315
South East Asia 81,315 49,726 77,706 94,404
Southern Africa 28,892 24,816 16,732 12,671
Sub Sahara 87.861 Previously included elsewhere
United Kingdom 162,820 97,058 75,927 152,537
TOTAL 1,062,549 651,313 569,122 735416
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Of the 258 remaining reports, the majority

Minor, 74 . :
were ‘Near Miss' reports, as displayed
on the pie chart of Fig 5 along with the
Serlous, & other categories:
. Wajor.3
= Medical, 1

MNear Miss, 174
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4 ]
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Serious Injuries
3
2

0

Minor Injuries

Mear Miss Medical/lllness
a3 147 0
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0 G* 1
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(2020) 2021
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(based on 4 Days (Inclillness and
(based on 7 Days
or more 1 or more Days
off work)
off work) off work)
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IRATA 72 120 224

[33 T-11] IRATA MsiEd d=, |8, 0= M2 H|w

62



f

f

O
=

=

A sh
A

T—

-
1

Zjutet

(]

T

q4 <=4 105t

A= H
/8E 5

I
£
=

o
=

st 7t

[¢]

f

o] A

2]

o

Zlo] golHt}t 123 [RATAES]9]

5

19 olye] a%o]

A7 4= AR

[¢]

F

1

Ly
) B

]_

o}

Ay

[¢]
AN

]
4

AAS] 74 o449 89
o 8
A
ZF

af

[e]

e

Al
o]
1439] 4

zZ

£33 [RATAEZ]] 7
BT =Y ZL=A 10919F 1,650 W, IRATA 2

7o

o

K

| B

=

=
BoPL7EE A

L

L=

St

A sh

Hel&= IRATA 3

-

ki
,

1.

—

o]
sl

O

[Z2F1-11190A4
At o2 [RATAE oA g

]_

-

-
|

o

o
4dQE &
/]R:}u

Ald
o

o

mjn

=
.E__o

% 9lol, A2 A Aok Ae)

rel3
=

BAAE Hold 244 AT

A7F A =
A<=

Tz

o]
A

AL Al2E2 5

oL} AA A FAME HA A&
I X

(1) 2ZHIY|

:

T

—

¢+
_—OE

]

!

H

3

FaoHE 2

HIAG
63

i

O]

1 2ol 7k

o]

o

=

FEoME =



7R3t

A& AR, A4, "ARL B,

H

[e]
o

.

T

A

2
=

24 7]

Ao W&ol w2t =

Zk
Al

S

ok

oW

o Zde e

I
QLN

b whechs HofA
27 g7 o

=)

ki
=

15

1
gl

T

kel
=

-’{j]'

A
=

A% 21

wir

ol

. ﬂL

™
o
NI

ol

=
e

o =

=

]
Q1 AH] X7 28 g7 o

= A

o

°

]

=
T

o

SHA

O

PAES
R 1

L

"I_

2gJx

i
g

okl
10 1—

7}s1A|

o
=

A

oju} dHl9

oy
e
3

FRE S

O
—

s
=

=7

3

I
64

=



o= A

th AH|7L bt A7} whae
AH] §A 85 9 I HI8E

O

F 2ad7&E

T

1

(o)

<
T

347 ol=olx|7] W&o, A

1

o

o

o E

A
=

Az Al
Ak, 2L A

3|

£

=
aL

ol

=

T

AL

°

7] o

hA) o
712ko] Zrold4E 1o

o 71ttt &g 4| Alzte] Zrot

 L7go] T,

A

8

23t 1ol At BiAE 47

ki
=

7=

=
T

Qo]
o] Fmo] et thE Ay

-

T
1=
E9] A

p ;!
=
A
Al

=

IT

s,

[e]

A A

7

Q u8E FojErt

o}

AzAw| 2} 71E

65



4. ZH[A H|u

2374 G AL RS o] 8ste] TaolA Aelo] s
L gl ZEdol ek 21U GuAE A 3 SR A5 ol
Hsata Abgo] Wastel AUT 4 Qe ALHY BEoled, =
e AL olFste] Ushe 21¢ Folo] Abge] Haht
UL FE 71249 SEolels HolA olst itk A EaF Kol

i |
g3t AHISE 7Fsa ol ol

A2 2he] BT}
7 Aol me A=, 7 71%o] XL BT 5840 tet 2ol
FHA T GIMo] AASE 20t ol gH], B, FQ 7%, B AA0

U2 AT W49 HolFe 2ARE gl
gugas)an guA9 olsg §71 A8 [1F0-12, (13 0-131

S1A

e

ot
iy

— HY==
28N 2™

[3 O-12] A =Y 25

66



I. 22EasE A9

2
1
—_— - e I""H.\_\_H_h —
- ~{7 \
2 W Ay 2
& i t
& f/
BN /4
Y/
‘3,.?:{‘\'-‘ 2
7/
&/

1. 9 QI
2. AHE 6. sf 2
3. SUWH| (2AO) 7. SLEN 1B
4. HotE Hx|
[23 m-13] 2oHZ Y B2&
1) 7|
§£§%7]%% g‘;lg—‘éj__ EE;](;]‘T:L /\]_/_\_E‘ﬂjil— T_q-Oc;I:'é—l_ ?—;1(_ XJ_H*I_%_ /\]_vg__(:)_—q‘
FE F NG SYE 2249 229} Gl 2H)F R 2 B0, 2,

Frebld, TAIE, ofdld, W 59 Aul7t Waskth o)F b AAWL
£ ARt o B0 BAVL AYIEStE e 21} 1 4%e fAT 4
9lo] Qo] mAE. oldd Aut 714 FAT 71S0] WA oln],

A9 24 o]3E B3| Tejsof aet.

67



SERE

T—

-

s}, 2t

344 47

©

T
=]

-
- 1

b, %2
94 2]

0]

sjet.

o] A8

u] o] ziet

T

P2
[e]

(&AT)e] Fule] gob =g
A

]_

_?4

o

Tet.

©

!
XH

—_—

]

30

X

871

o]

of
&

2

W5 717 ol ARgH I 7]

o

g 1o1A HE 37 2AE wsE

-
o

A
Hog 4~59 Hrolu, 7+ g

A

‘I_

=
T

ZF
oly

71&8 ZAAHOoR QAE IRATAY SPRATSF - 7|0 et

W50 QFE

—_L
| .
Z o]
o B B

&

NA

- qor.-u

A

Al

!
NI

N

o
L

Fo

A

(e)
[e]

ng A]._Q_
L= =

?.

f

3) 8 7€
TEREOIA Q] 2, AL

68



I x e o
H o o A
LIO_L_W_.oo
= 4 <
o o NS
Eo,aAEx_.
o B W L
Mﬂ.oﬁ_ﬂ_/lwoa
ﬁﬂle._%ﬂ_. <
0 T o ~
Thues o
o R
K o o M
]mﬂﬂe._ il
mﬂm‘ﬁoa Jlo
T oA T A ~
Zre 3
olJ Ho
nﬁmmm_/mﬂm_u =)
- R — =0
B -
G B &
AR e I
%L]fdb[.wﬂo d
XH
%MW;H%@ 0
W )
MTFmE7E
L RN
T 5 o
o © &N
ﬂmM_OOJI
R
ST A< S | R 1

o
5
£
o]
2
H
=

69

[O23 [m-15] CHEst



U] A9 e 2 1AE XA 4d4e sAske o s
e Aol got &0 wige] spgstuEAl A se, 57 o]Bo]
5l aolth. ol 54 AgkAol A, S REY HAoh 2 Bt A
o= APt ol BW BuPL/|eRtE Badt 4 7147 14
X4 AAS § Wo] 27t

4) B A7

Rugsee FAHoR JFH BES HEi AL B A4S

753 Qltk. IRATASH 28 7] 7]20] tje} RE Zali Q=g wolo}
o, Zgo] Soj717] Aol AT AA AYT 984 WA o]0l
AARE 24 T 1 ool e TAE o s, 1% ¢ FL 4 3
Ae 2x BAREA A4 4JL BT AL YA F}. of
B AU A& 522 BT, Y Ao wet ghd A}
A2 olYsl=A Felsfof et
gulA A9 WS 2uHaro He) B A4 @ At BE

AT AQolA ALGE, 29l Qo Bxet we] A7 Woalo]

o

Al
Aot AYe T AR AR QU0 o]Ro|x e Bt BoH, BXet
A Eths et 2 A9 obd gl FRpR o]fofXint o] F& Tt
FARSUY P4 Aol AHEE7] Higol, 2 B0l E6kA] 42 A7t
joix

70



I 2EEAIlE ) |

(E I-19) YH|A|t 2OXA9| H|ul

T= S| A EOMI
o Z2HLX|CH OF '—_;T‘—%%XIEH IMH-E KCSQUS
o« CHH|H 2T A|: e old7|, 547,22 5 CERIS
782!
A
|
« 2OE HIZ X|X|FO| oA « 2OE HY XXEH SH2 oK
« PPRIOO| IjSM0Z QI3 M5k | B2, et ASE AAHIXIE
23 HEAMRA| XIXFHOE RE OIZof0l 72201 A=
o474 =23 7Isd UB i
YR
gz
* Low-stretch rope
e PPEOS 3¢ W=D (10.5~11Tmm)
(16~18mm %/Z4) o 2A:200m=17kg, 85g/m
ae | 2:200m=30.8kg (18mm?7|&) (11mm 7|&)

EE o N T LR0M ofFF THA| LN | o XUAH HR0A SHETIX| LM
T M8 AE SHALLEY FF0IM HRot
o O Ms0 HXE0| nYe= HURIZEX2E LM AE 7ts

Qloff A0 0{H20| US o ZE: 10| RO 11 2m|= Qlsh

27t Yol M

71



( A8 2oL QRVIE O

njo

Siet o7

T2 H| LR

« 27t22 ZM2E 2|LlofAL:

2O | A8 & 2O HS XXIE EAME == -

= = = = S1fot0 =X| 7t
HS | HESU 2EOHSHE AIE0I 22X O = ==
X7 | B x LIQA BMEZESOL ETHSIHE

AtESHH 20 HS

+ S, 5t 21 015 Ths - H8
g
+ 22 510 0|5 5 Hojes

)
) RN ZM2E SIS0 5t Al
o ME0M oIR2E 0|F 7hs — Mot | XI&XoZ 2719 SHX|IA Q| &

AtS 0|5 Tts

mo | OFSE VISOIEE 2IUFEUILL FO |« 255t AdE 2 7429 F2 (-
= T | -
7|i QA YMAl ZX7F 0{HAS(HE, Zeuxy| W, 7|E} 2AE AME
=| ax

=

-
4
S
E|
o
TS
- * IRATA 5 HB 8 ¥ X S
NILY

o
| - A s « FA 42 DS 2 1Y S W W)
1-3 28T 52 A7

72



I. 2o8a7|2 Mﬂ

IRATA S 3|9AL 215

* 2 3L U 3

O R D o HAE S§
B2 2

fol @
0x o -0

—_

oN

o M/5t2 AA O|0X|= & 29

L Xt XtAHO
OIOPI= 21 21 ZAS o) g} 0|E0=
I 0=z gmsle | ST =TV o8 IS=
07} Slom =teixto) QMG §842 XI0|7} glo
om XX}
MARMO| 952 0|F KAXIO| A2 =TT} AMALMY|
P Mg FEE OE | 50 o/
0] e Aio| AL sg= Uin .
xtof ISOA XHA0| | AH/QZ 0|0 BH2 XfQ{0| HQ A
= = =g = ~o P o
FS Cte R 1oz 0| 7|28 0|85t A/R=2
6_|-|'E)F = O|SSHHA Zrd st
=90t T 9l - PR XY oD} O Qs FeE
H AISIE O|=6tHA A YAXIMK| Ols = CHA| SHREZ
- -0 0|S5HK| Q1 SZ5H0 HIZ O

xiof T

73



Rl

4

JHo= Jef ARGEIL 3o,

k. ey 2o

SH|

Rl

5] Zmo}

Wm

il

il

3f|A]

ol

TS AHE

SHIT

t. o]

5

2] AJ2Hlo] HEEA] ZEE| Ao}

o

or
.wvo

2HA Ve 2EYLTeS

-
) .

A =AM AREE]

Atk ZHA

=

&4

A

=i
=

o

5

o T<skal AHlo] o

)

AHg}e]

A=

olF= &

5

Zrgrsiet. o]

A7 2

L

&

SHA B

ol vl

the

_é__‘l:

%

=] o A
5o gde 5

mj

2

2]

bl 2IAt

25

A

=
=

oF o A

74



0. =2087= i7HW

71k g7 sl /i

AFEAY QA AME SR RAolth, RIHLA S 2] 7k] Fo|Hol
Paka) XA e B9, ATl 7142 et ARW FulS

AgeromA ATzt BT gi9o] Atk AAR oldl A4 HAME AT
A %, 2ulA AR mrga ﬂme SR Am} B 97}

o] 1 o31e 5 Aol o\ o] ol o) Az el
S Age sul, o2 JjvtoE ¢ hsE wile] Wioltt,

F

E3), 2ngar|&ol QH71ES DA obdr| 2T} ¥Rl g0l
Z

1%0] AR T2 A3} 24 WA /A 9] Bole

gHA 2RHI|&0] TRE RS
ojge o] o]Fod wj, 74| Vg At x| wS, A4 84,
e A7} =9 4= 9lor, ol Ar|Ho R 1A AoA] LAYGH=
01]‘3}3 = Eﬂ ]Oﬁa} Zolt}. Eh, FARE0] s 7]l S A=t A

bar|zol Hasic

22HoR, 2EP/|en SulAL 1 BAY 29 Wajo| Bas 2
&R, 2 7149 SH %% WEo obHv|Foe] niEsolo} gt 53
U728 o) SAES AAH Belt L TEE U, oS W



-
1

Aot A-§A

A}
4]

7]&o] vtdE o,

oj
%

‘_ll_ul
__Q.“_

76









1. FUH 2OYLI|E2 g

D SH 2282 7leA9 371

U AAE 272 IRATA @304 53 s AE7 AP = A
Hog WHsly] AFH. Fio] REXPL7ES wSoty AAFS
St J%—E&% T5 AE7E AEEEA S el 2xHIE
A HAL, gt A @l 2xL7]e0] =AdHU
=W A IRATA ASEL0NA A2 25 AlE= 201049 B
g 48 AAe A=l & 4719 IRATA AT 35 AE7F
+3 Folv, Z} w5 AN wWiEd +84 e 2ol7t A
ol 7 & AEoA iEE IRATA AAS Level 19] A=E HEA
Elgets 13} [RATA A 52 S =0 E}E} Level 15¥ Level 3714
AR Ul A AASE F55HH Level 12 A =, Level 1 A4
FHSAE 71€e2 AR FA% 8 A=Y F EEH—E 7NEAt T
Hotth o, IRATA Levell AAFE QoA HET ddd =diolA
IRATA 5 AEE 24 717 2957t dds s AE o B84 =
AAC oHFoz ol AAA= RAEA] Q9T IRATA = AIHE
71E02 ZARE olf= Il A IRATAZE obd ul=+o] SPRATY Z-2 thE
RoAL7E FI Ee 7E AT 71E6lA A5E T2 1S AlEE ]V

T Zoltt.

20109FE 2024 10¥ @A7A] oA IRATA Level 1 AHEE #H=
ot FRIEE AP F 1,943tk T3 o RAE FIf dxH

79



F 2RYT 71eXe] 52 s 2
slo

2 1)
7t FHET 9SS FAY & ALk

IRATA Levell A EFEXTHEE =

2500

2000 1943

1721
1543

1500
1456
1393
1311 1361

1244

1000

778
679
296

500 474

251

141
o 97

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

[ m-1] A=E & =222 7Y +

22|30 follA AR HEek o], YAIBHA] et 1o
AE A AHAS 5T A, ol AF=

=
JL% AE oA WSS w2 Qlg, w{T Wi AH
= s

S7FeraL Sleo] #ldE Aol

80



M. 2OFA7|E 7| 0o mogw

2) 34 2xgL7E Bus} (&4

[ZZHI-2]o1 A& =E 20109 ©]% IRATA Level 1 FHEA = A& 02 Ay
stE E3], 20179 E0s 2AY 3307 Level 1 2XHE 7|&A7}
4662 &E FA5HA F7IFA o, o] RS EFC0E BnYT 7|eAt

T4 A= Eodd=s ST 4 ok "= EFsty FEIHE
Level 1 2 JFAF HEA 71 2021EFE 251 T2k S-S
sl 4= Atk
= & |RATA Levell A HZ| S X =

500 466
450
400
350
300
250
200

150

100

a0

0

2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

[22 m-2] A= Level 1 2EHZ J|EXI2| 3

274 2T E AolA sl =Y wiolA Al vie o], 27] 2
A271€9] U2 TAYJoNA AlZstih o|& Q15 AAl, &4k& SAHLE
A= 2HARE =etE o] AH 27| FU EXHT 7|eARE0] 2AHY

=EFOE B A9 B A Zofz o]Fo] TAEUL, ojel ols2 =X

81



( A 2oL QRVIE OrES flgt G+

A71z0] hFet AMY] Hokoh Tk Aol AAAHA 248 & Ak
A7\7 H9E Aolek. olo] ek A Selshy] gis) A% 241 ) A
SR 1} SEEAOILE B Rofok 29 - Ak 4R 2

B H Y 52 48994 oE A= A dieAnh

Hpea]
1. BREI|SE €E5I0] ojEt MY 20N 2 AL
M 126 - DJE0 tLEHEEe
® M8 T4 (59%)
& ==t 18 (14%)
2|g} 18 (14%)
© LBIORLIT(E) 12 (10%)
® Hgs 4(3%)
(O3 mM-3] 2XHZ 7I8X9 LHE BEE

82



Il. 2E28T7|s H7|E 019 2ed

O,
ot
Y
Kl
[
i)
rd
N,
i
N
i
O,
9
&
_OIl‘,
(2
o)
M
=2
-
N
K
)
A
ol
=
o,

ol
2R
o
o

2 RO =S HESI0 F2 ot HUS SASHILPE
e 126 - DIEHE0 nEduE e

v

@ =EE(U-ERYIEEH) T (56%)
® S B R 2y 19 (15%)

& 17 (13%)
® 3= 10 (8%)
& M 8 (7%

[38 Im-4] =TI 7|1EX9 g3 B2k

83



o

( A 2oL/ QRVIE OS¢

filo
rol

o

q—g—g—i E’LL;S:L 7]§X]-——-O] 011110]- Z_}-%?E
[IRM-41¢ 29, $24 126 5, 718 we 4%

o% - A}-H} Jg=t!
27 xgow oz xmﬂ ATt THeoE M % - =YY
(15%), H4 (8%), HAHT%) =22 BIEo] ATt 7|ef GO =R QI =

PE, FEE AA 5 ok gwol gt
d ARolA = 9 (ZA)E
AT =8, RAY @A =F E= A
6Hil—‘§— ;}715 Sk, *4%/3?}6} SHollA = B= A 9 A &GS of
] o

1A
g o

ST

J‘,L
2.
2!
=
A
S
=
=
)
o
ok
2
A
filo
ol
—|—J
=
;—l
oo
S

O
D

A0 Hol gulA AY FA7HA Fatslo] Bg BusElold 2 ARl
chpet 4l9l BopolA o] 7142 FEFoRA Savt FUEW RnhE
NeAe] Sk GoEE A%HOE S sFsHol 4P Eoh 19

Ahgol /b T, AL MAIBE AR S74 SEo] Robd Aow

gt

R

84



3. BOEIIS0| o= gdsl = A oL
w126 - OjgE0 TNEEHS e

@9 119 [94%)
® o= 7 (6%)

23 m-5] 2ZH27|&9 &yt

EIF7] 50| TheFet ALY Hopoll A TheRdt Aol AHSHEA ZRH
NEAE AGHA SIS G AN, AAVIE vk Bage 4t
wth o] Wee 8O BTt HE A o AL molsIAA,
Z7lH0R BRPRI|Ee BHS fE oI5 HE A ZFHA
obmoret. 1 AR, RA 126% &, 119%8(04%)°] TAHsHE Aoz oy
Spch. AAHORE ZEYI/|EL Ho| AGET, iR AYE o] 7|40l
oS BYskE ZoR g

85



2. AIZAL| 2XM

2 AFY ARAR EAC1AE SlolA AR gHlA I ARLE A9
3, 2013ERE 2IHI GHIE ARG e ol DA Asls 24

skt Ao BEE =t

1) 5771 ol 93 2xxd 7leA9 S A
(1) He

20134 10€¥ S4bof] YA A4 hepto A Al S0 AEe] Hg
(def“Ck)oﬂ et FEAA 2&9 oA+ 5 29o| H Edo]B TholE
E(top drive guide track) F5-2 A2 ALE A= 2 = g9 $737)7F
%%\‘OP%H Asfix7F D] -AdstAd b 27} wpekE|of 28m ofef "2
(deckptgto = oA AFGSE AL 7F AT (O] F, o] AfarofAl QFA
2= 2o gojr Hopska #7|RIGh)
Aol A G R 2 R8I ofefiel ESkT
o AR Y 104173 ARt & 2780] Hlg9] 535 R A= 7HolE EY
F9 Ao &AdE s5H7] Aol &Y FAE o5t
* 10A] 2087 AoliAt & 282 Hdd7to] SHof=E A Astal Aol A
A 5mof Q= 7lol= EFo g HY FXES 91 Lt
* O]% 10A] 38E7HA: AsfiAt & 2= Il EF RS A= A5
S5t
* 10A] 40873: A5std 547171 dAGoA SH=EE 724
A7 A] AdE HoFEE wig iyt sHopt=rt whehE Al

O]

86



Il 2RTAI|S AFIE Ofo] BRY |

A Bt ofel 2 28m7keF "ol Abielct.

! “\"—-—'-"—n'-'u =

R T

ALArrarere

x
(=}

28mHEiP = g

At Vo sl s

2

o
o
oo

38 m-6] Atz SAl S37I

na
rl‘U
=
N
™
ox
|.|-|

87



[O3 m-8] MOI=7F MEHE 24X 2 2F R MZ 12

88



Il 2RTAI|S AFIE Ofo] BRY |

(2) THoh Z=At oJAM LHE

7 ZAF A S0 LHE
« 57719 W3 9 golf] &4 347] 4RO IR AL A A
HoF= 0] 3] Hrol WP Eoflom, 573719 HpEE Bl Ao
AA7E HEE E2o] St 54719 $4 & 25 F2 A4 7holert
A oHXH goiy %Zﬂgi olgxlo] Jl9oH $HAE 23HE HE7A

ot ﬁ. F
o)
mE
Fﬁ.
1,
3@
)

o S7k2 F7Ho] WMokt M) H LRE 9 29 FY
QI AX]7F o3 9] MofeE A Fojof F=1|
2748 Zzto] Mokt E A5t Ao] AF) wraiol ¢lololth

s B3t SV SAR F2o Hof=g HAjt AHMs dEAR
s

57871 2ol tivlsta] 2 AFAE BiA|ste] HAIES Stofof gttt

89



o] AtaLe] A gRle] His) 2rdI7|eo] WM FEAY Aol

gz St AFES ARHAT

90

B 7}01': EG7IA] 9] 71\“4-‘:— Aot sHof=vhS: A st
o] 5otz A FH9 fdo] Attt Mokt YA EAMY(Work
Positioning) & =2 THE0lZ AH|R2, ZIEHIL7|&E AREA] 2R
AAE 1At JFE E5HA sH AL AR E= Aol SHA|RE o]
Aol Xz = YAE L2 A AAXE Alsst] s AREE IR
ol= slid AHAH 5737100 s Mop=r} ohd=]R] Tzt 711l
Az=(Hlo A A dolAAY ulzmy )9 o8] Hl 5m7EF 28 Yt
TS = sHof=o] wato g Qls| F7F ARart A & ok
a8 F2A], FH F2REC o5 & F42 42 5 Stk TEhA
Hof=E AR W= A9 54 oldlistal 40| WAEA Y=

AglolA AgEES 27 Basi

9] A8l BA): BmAEI o] HASA AHE] AME AR
39| Sy ot} oW Ao AES A i shesh] 1)
SokE ALgaut ofUet 57719] ol5o] et Age A3 “HHIOW
e Aoz Sl Yo & EdfolE Jjol= Edo] X% 4

A
% 228 $39 34 259 44 228 4 om Aol cae
* %

—

)
1

l



Il. 2E28T7|s H7|E 019 2ed

w43le] 9HL FFAL o ke JFPOR 2 P

L 2= o
ol AT} WA FAR= IRATA WHIAS HG3 SAR, Asias
[RATARS|OA T8 2ng2r|e 4452 ASHS 2o i
ANt ZEYT AYolA B3] AFHZL

i

HT
Jo
ol
‘0,
]
o,
2
A
fifo
s
o
el
o

=
:o‘:lg‘
EY
r
I
>
2
20
)
27
o3
(it
iy
o
ik
4>
fr
FTRE:)

o2 =] ofof gt
« 54, Zo] A= AT A

HIEA] Qlofof Bttt o= w5 7|&A

o
1,
Flr’
)
r |
G
]j\l
1
e
1
39,
rr
N
FN
el

_ﬁ
N

X,
RN
filo

HT

ol
ol
=
rgh o
>
ox.
30
X,

49 ol A, 2¢ ATe] AFHoZ % %3
HoHeA, 13 Ao uet Aelo] APEHL YEAS AET 4 U
Be] A|aglo] Wade ojuld o TEoH B BRe] ATL
Ui Za8te], 2l 1 TPoA A Bt N&H o o|RoiA RS

o} s,
- AEHOR A4ABE HE3F Qo] ZQJRiTka Qbdo] BAEAE it
gt ofUet AAE 2 A 51 9 o]
A Mg, e AAAY e RS B B Ol B 7120

Zasit.

01



(1) M2

“ o |=]
JAQ] &% LA QulAF JRFH 27 AR AdS A8 FAoIM AL
2Xo] RIGHUS] AsHe S48 33 Fu)E WAL 5

RIG7H A4 2204 o]kste] o] oF 35mollAl A4 1% Bl ol
Abat A7t eyt

Aw 29 4% 299 AW B obhet 2k

2€ & SAPE SREAT. OdH 22" B8 28§ Lua"oA
74, U 20N 374 EFo] TAEIIeH, o] wt LED F¥

AAAE AHES 4= Qlo] 2XE o] 8% AYS & & U= EXHO|
20169 39 24 Ao FJ= U

o AL FY 074] 30874 EX AU 4P IHOF sto] FAJo|A]
LED A& 2% wA ZAS Al&statt.

o 14A] 3087 SHl|A(AAE FAHE)E 229t ARt Q] A (XA
9%) <4 mheEle] HAag 112 274 AXE AU EX(Z7 10mm)E
247y FhEpa|u el RIGO Z4stal Ado] wigs e 7pbukat zpdo]
RIGO| 2&=A &= gRlstal 4o A= AR A Eis

23R A 15 =l oF 35m Hig2z Holxl Aot

pad)
l!?lg o

92



M. EOFEA7|E QHEY|E Dfale) mo(ﬂ

"‘

[O m-9] ¥4 2|0 XjY =7 HX|E 25

(2) Mol ZAF /AN WHE

7h) ZAF Y SOl

== L=

Lig
. 2712 27 10mm9 100m Zo] 22X 3t &7 2ILE
270 &0] Aol AAH olf+= A ®YF HEE Hoi
15*6}%*1 A4S 5171 Ygtol it o= tEZZHA(ZRMY
RIXE o|fojR 2% ¢ A CE ARESH| fRt AR
et o] 59 HHoE AMEE I

b
9 o
=
L)

38
Y

=]
5
l"_|.4

DKo o
IO
E

Eg -
fijo
(S

e Obd 2X W g ux] Fx|9] uAdx: 2] Zmol= ¥HEo] HE
Rxo| = FAE A AEFY - 2™, oMt 5)F DA oF st
Hx 22 gl 22 2§ g A g2 JHE F]do] 3
S AT

93



|

8 ORT|S0| OIE Of

ru|o
5
re
-

94

831 29,

=
gl 2 OPX]_g. Zu|2 A7 2F9jstolof

AHE HAA5HA] ¢l 2O E gy} 22

[ ]
-
oH,
i

(o]

—l_l
2
)
c

Iz, _le_',
i
o,
=}

E
ﬁ'.
>
i)

M HU
rulm
it
=
)
é

Cf) RfaH o Ch
o THECQHAY F& dH]) AA: A 2
HEO] JHEE AX|olal FHE0 F2 HIRE AH|E 47 AA =

Rlisy



Il 2RTAI|S AFIE Ofo] BRY |

ol

(3) At

2ol KXY 29

o] AtaLe] A gRle] His) 2rdI7|eo] WM FEAY Aol
82 FHe ARES AEAsHH.

7h At 2ol I Q9

o 2T YA Rigging)d] FAEHG: Al 2AF AA0fA 7IJE ARS
HE 9 21 A3 Al AF_EH tjE5EHE oAt uj5(Overhand
Knot)2 &, ol 2XHT Ao A=A &= wisolth. LHA=
mi5o] & ARGEA] = ol 9AF Wisoly 84 WiEAE 22
A== sl vls) sk daEo] A3 A a&4do] ¥7] WEZolt
dE Eo], EX L E [100%E ¥ ) eHIAE )5S AFL5HH oF
58%°N1A 68%2] ZF&=dt S-AH ). (33l Industrial Rope Access -
Investigation into items of personal protective equipment -
HSE) 3, 9HAS h5-2 chashAlst, U] 2717} olgrhs who]
ok F2bHQl AMo] Wash HEL Aol MyHel Al T

obd 2x vldolct, At AE Ao et 2o

& 18 ol§3 Y RS T o AP} o] A

A7 ofRis, A AAS A gosis due

Mg Ao AT gwrHow P4E WHE 3~5m
P E T O

#)5ko] el Aulg AAshe Zlo] Wasit

0]

1= ﬁ 9
W
io}r‘_ﬂ rlr

. b

ot

U N RUOE o )y x
Hurua

1=

il
(o

EPET 1‘41611 Mravﬂ BoL, AR mAYE 5
W BH74719% MY FAE WEA AXFEE
A}

S}
= Rl
Y FAE £ W, Asiie S8 22T 1e2 A 92 AE

©)



96

A4S +YRS HsAol B 53, A% LA Sushe A7}
230 el BAS ATt 4% AT 4 Qe Aol wetA
ol YUALE FHI AXAYIL, A 05T & UES
Bl Q) wgo| Woo|h

219) AZ W B BA: ol ATAAE 2ol Ago] Aol
gosith 2nhe A 2 AL 271 EPA AXHS FEs}o]
A9 2Xo} obA BRIV} WE MAWES sjof St E, 2EHD
71Ate] % e gelg & Qe 2A7h Basit £3), Agols
2EHR7|&0] S48 BelAt W], A A 4Pt ope}
219jo] QLU ol BHL YA o RE Belshe B T WA
olct.

) 2 ch

A, ol¥l Alze] Hubael 82 AR A, 94T Aol BaL
A7) s ZEPD J1eAe] e AP L8e AFHE oA
71%0] mlo] WAISIcHE ARdo] Selslgitt, 2EAT e 19
219jol7] o] 71&xe] AEAT A 40| WoHolch, wetA
PH7IEL ] WA 714 A ARo] g AT @KL
ok shel, A F EE TR S as] g g vAL
Asste AL Wasith o] WEL Bedt o|E 4olS dof A4
A9 BAL B ALS B 716A0) A e HES PN

WO o] o] Ao} g,

.

A4, AE delr] YaiAE F A #E|7t FAF] o]Fod
T A== e 7|&o] A ubgEojof ditt 2L AL L E7]
=0 »Z0] Ag APH FH)7F 23EH, o]E 9§ 2 Ao ¢d
Q g e

7182 2 AE 1 dAAEE AR, Aol APEe ol



A
(=}

q

o
s

ud
=

9]

Il. 2287 |s H7|E O

A =] o]

A

of s¥E TR i

(@)

A

AAE 23

S A

Z o]
L =

e 999 At MRER GrE A%

94

I

37 2

o

(1) 7HQ

3)

5)°lA1 gHlA

o] /(14

Tal
— O

=

i

R

23]

o ofgfer At

HH

]

20214 5€¢ 79
% 20214 5¢¥€ 12¢9 A

A=

3

|

72 2749 80%7}

ke

2=

20214¥ 5¢ 12<: A

Q] o]
=

o A T T

97



( MEE 2EHLV S| OV |E OfE ffe G+

grA e g5t 2 AR A0 57l 22U EERA

Ag 45 HEts oz = Asirh 2SI

| | A —— |
o= | | R '
(Y LN . ) — — - | ! - | 2 “,,I_
'].T[ - T
E e B e EEEE
=sl:i|E]= 5|sS]s]s|si=|=]sis]s|=
o HEHxwezz OO0 HEHE
il == b e e e e e ] e
min . e |l | e g::;m:nml
RLLCRAT | Sl S | iS5 EEELE:
1 =] ol e e e e e e T e E
= T Fel| o e ol e e o [ ] o
== | = =
m | | o o o o | | e
JI= = 5| o S e e
Jil=R":= Tl =l=l=l=i=l=]=i==l=
: o= BB HE
HEE=E= H=E-gF B “B—EE
: ; 5 = 8 & ‘=
—oo=ne el il ]

T

[323 m-12] sHx7t BSet SHIAIE) H 22(R)

98



Il 2RTAI|S AFIE Ofo] BRY |

(2) THoh Z=At oJAM LHE

s Sl 9 g Ruol A A3 PA, A GoAD 2ulA
Aot A2 41 EHo] Yotk s P4 AW AAE Tx

5371 ARE: A A, AR 2A ABIE Az HFAA
gRIgt A%, sH7IE W2 AZT AHE gelskin. skl
I=

22 A4 2 ol Y ABL F 14309, DulAo] asiol
A % 18 Qo] §719) 2ok B4 At A4S Acw Hop
13~14% 931014 Feket Ao Seldth 12)n 2404 4% She
7R A2lE 245 A} oF 30.9m= SIS WA 135 AHolA

o TR} Aol ARANA AAE 2ok A g sFcIAH

AR A 7L AL Ago s PREAzo] ojge Has))

- AR A 309 A 7SR B F1aAe} HasiA DhsEst
2617} st}

99



( A 2oL QRVIE OrES flgt G+

[O2 m-13] HRE 51247 &k ahy

T e o Tha
SH FBE 04X @ A HET HAglA A A, 2RAY F
AL PA37] o) P dol§ TS MA}L, PAY L A
3

A BETE 85T AT

100



W

]

A
(=}

q

°

o
s

ud
=

=

o

=2

e/

=

=

Il. 2287 |s H7|E O
(e}

A271e2 FAA FEEAY Aol

i

=2

o

b, BeAEAt A9e 2xol

°

et

—

°

FodoF

el A 2

o GHA &
o] AbxLo] A Qolof of

oo B H T N i
N o= m- o
eL,Buuﬂ,ob
SR or W
) of ot of I
N oo X R
~ )
,_omamﬂmﬂ mumrw
O.Jllo.m 7A
) e R s
w1 W O m
Y Ca
H ol o)
:iﬂ.mﬂ;oﬂl.%el_v
T
m oA o
ome%_H%
Nre”_#%%mﬁi
% O ~ .
o @O oy
8% M M o 9o < m
1o NrGo%w_mm,_q
T ol mo 2 m RE o~ 7o
h o = H oo ©
o 5 oo O wogp .
- S U -
oy KDOB o Moo o
N o~
i Ol_oﬁ __oH.UMI o
o M@JP%@H%%
_ n .
~ ueﬂtﬂﬂl]otﬂ _IL.WL
3| f T o ° T o X
T Zz 1T O Jo Ko ™ T ow
i . N oo ol
[N [ .
<

B

101

CIEEERN
2 7Rs4o] It

15

40 o

'C:)_—]
o §

9

"|_

T

°

A& i

Al

W&ol 22y ARaL
dolct. o]

o] Wil 2ol o
e ZIcof

-
L

=3, 4% BAE St

[}

SHA| ©]

°

43

1 A7t ot

o

a2t

[¢)

oA "oz ThgA|
A

E;



A ALY B B FA: o] ApaLeh FUsHA o ARLoA = A
A2zt wale] BAE Qs AR E shte] BAS AAT gxga
A Aol HIEA] 2709 941 AR He B89 & 2=} b
217}t BE GAEEE 2 Ago] »guolof gt} olgh g, =X
AL7|EA9] I IS AMA o] Folg 4~ Q= AHAJ AA: npg

wolof gttt 3], AFolE AT J1&o] SAH B} WA
wojof sh, o] el A ATlo] MR S o WL YA
%A 0% St G Wolok k. o F Fo] 2 A T A

T o TITEaE E

bHlol A #eld & =R oF FARE ARLE A9 4 Ut

L) 2= o
S Al AR Sl 2LAas sgv1s xste] ALgsith WA
AR, T b AR DR 714S Aot 8T B4 AL B 4 gtk
A, 2RAZ BANA ol¥l Ao FAHA A
sjolet, Ael 24k OAMe] T, s ALg ks el 9

B2l AAeA TR, Beyel Fo UA gTe

A GRS AAsHA] U ol AR 22T e dsl St
O

rlo
b
2
ol
=
Ho
19

oyl Al 202149
QA7 2 H T FHE

s LA Ao AR, 9ul
Wil A8 o AT 4 Uk
242 85| Hojz) gor RuYIr|e Aulo] Ago] F7R] wel,
oloh §AE AT WAT Ths Aol B8 AW Ao a4

Azd 9 gule] olsle gist we, welxter ARl g % o
Q1o Tt 7| mhado] AlFslet.

102



M. EOFEA7|E QHEY|E Dfale) mo(ﬂ

4) 5177 2uo] A&y HAXZ Qlst 2L 7|&A9 F2 A
(1) 7HQ

20249 5¢ FAb AA9] ofutEoA AA}7L ofmtE S0 A o A

z AA ZAdE FHIstd F off Hige R "dojxl A7t WA sl
AR A A, AR AE 28 FY9 1y Ag2 ofier k.

o AL A G AMARIA AJBSHE ol E dEES W A LgFAL
AL 71% ZHELS oF 908% SEH AEHIoH, A
2y A= otE 10352 99| mjt /S 913 LEDE HX
< AgPst= Folqitt.

o ALY G 134] 5087 Afsf A 3L 1035 5 o AT
A2 Ao, sk ol 2E A HA| AAS 95l shlIAE FHIs)
% ol v (59.6m 2 E oA Asirt WSt & LEA]
T2 SAfo] A" AsiA7E FA] HolA] ghof Zot Y F, 1504]
119 287} 528 a7 BY AsiArt gojdl AL Lokeha it

el
o
o
il
% o
ol
E ru
mO

BN

4 of

[¢)

)

[2 IM-14] THSHXE7L OfEl 2IX|

103



( MEE 2EHLV S| OV |E OfE ffe G+

(2) Mol Z=AF /AN WHE

104

o S TR F2 A AT FEE FARE oF 16.7%0]H, off&o R

Z 450mm9| Hi=7F Ut

23 HX): AYg ZRE 4Fo] AGHUCH, Jog Lo 2%, F
710l 7 1Z0] 1YE] USich G4l WEo| FHEL A HA|

49 09 3 23 9N A9 22y 2002 44 GEE
(2 S F S AAEste] 3 AU UAISGh R

Al 2"l A, *P‘ﬁ TE 5 T ZorllA AREEAL 9loH, sl
gs A=z 2AgEA olE st 2XI7ecIH.

« Shlz: AR 2H8 Sl lol S1717t 277k A EEle] e

Het A GEEAH)E 42 U




(32 m-16] e W Al L&

51737): S0 AAH 337 (PetzlAe] RIG) = L4F B7]3o] 13=
7+ 2o A A= o] PHE 2 Eot opots Waloltt. 7= A
ZY0|ES Fo] 2] Athy} ik wAkste] Wi o137 Mol A
A Fsk= BAjoltt, 2xrt YAFH oz AAE AFeol= Asol 7o,
27t dij2 AddE Feol= Alsgo] A= o] ZAAEEA oot
FehotA "ot Aot 2 PR 2Qlste] 170 vidi= AZE
e 7Fs S AT 5= glon, 22 3t £& WA 7| AEstn
Qo] g3 &, UwZA 51371 2xE Aot oy, HiE
AAd=o] RLE AEoHA Eotal =YL 7ol Utk
23 Yo7t ARSSE A 2h= 54 2P A, JF 11lmm)E
H HE(core)dl QuAES Ho] & AET Zxoloh. FsR7t
AR A 2o T Fold, 3 &2 HEHZEA] /7t X
Uz gt &2 v WolA oF 170cm HHA Zokth(Rs] iy &
FAE ool &4 9 mig S4o] glirh) 1190 TEWH R FA|

105



[

ARig OIS0 ORIIE ORI 9Yat 917
sha7lole 217t AAEA ke ARAnta s, At 28
e 2IZ o} £4E Z08 2L At AL LAl
2EZ S0 A F FYAA ZEE YL 7HsAe] e,
T e 2UE S| A T oslo] B5ste] AAAE HA ke
ez St 2R AFEL AUAS FsA0l At GF F
Ao 2L 7N 23 o

o
ﬁ
i
pau)
o
il
e ©
o}.i

THah X7

[2& m-17] TEHXI7} At2st = 20

- Al BET A WA A AR o
W A, FEES Qglom AR A
ororTt

0l

—

Lt) Aol 2y

rio

A 982 %Fﬂoﬂ/ﬂ Ry %‘ AA AdE z‘ﬂﬁ}% c
S

¢ o4 Wit BRolH ZEE o} shg7lel AFsl

106



(23 m-18] atZ7[0fl gz HZE =22

C}) ZHs O CHAY

22 9ol 2 94 ER 14 AY A, FHELS AXdte] et
o1%/A49 A QhATio] AAFEE sof st

2 93o] 2 84 B 14 A Al ehddel FegAtE 2%
spA M ste] Qb $2 Mulo] A@ska Hstelof e,
$371o] 2R v WFoE AFF ALAE ABol He TR
33718 A8 Angt

107



o] AtaLe] A gRle] His) 2rdI7|eo] WM FEAY Aol
82 FHe ARES AEAsHH.

108

o B2X A FAHEA: oyl AAbE oA Zeld 2 F7] Ve o
7HAdo] Hagt Aog sttt 94, 2RV A HE XYY A=e
15kN o]39] 3152 HE = Q= AaLet Aggojofof gt 1t ofw
AR A AR o2 ARgHE F2ES TR0l eH, Y F2E0]
HHT ok5= AR 4= AeA o digh F7HA < £40] Bad) Hl
ES, SOl SFEETE dZFHO ANy, Hi dA dEHd
AP gtom goltt e dte A A= XA ol ARt
SHI7IE AAehL EAME "o F2 WE i S38%t oS
2HR=S 7FsA0l At ol 7HAds] HsiAe SV Hial § daet
AR wizo] e 2 271 o] 9] FAE ALEof AAHE dFE

SHz o] A sttt B4 AAAPE AR olrb] do] 1A
ue] B 5 YES NS Fkstel, At F2 S1] mEEy]
Aol o Te] 58 e AAY 4 YEE 2LS XS 27 Al

A48k st

-

9t wag WA b2 Zlog eIFIT. 53], =i ¢

2l sl st 2oz W ke Aol 24t



AJstr] A b 18] AE, W AR "R, P37 A, BAYE
PASHA Sfsto] 2o F2F 9 ebd 1] AE SiA| 5o 2FHT
ojZgt eHA AAl= FEI W52 Sl IR s2E Follof A}io]
APd 4 JAL=F sfiof 59, ol {5l A 7|ES uhElstal A A AL
WS5-0] o]FofAof Jtth

o ZHo] AlE W ajo] BA: 2 27 W BAT BEE %X, ¢HA w89
o HF AP AlZctr] Aol nlE A AS dAA FEI
Al JEal FH|Eojof 2t EEHIT|E0] AMEEE FANAL A
Rl Aol Hds| AEEofof 5tH, T1of gz A7t 2|7 A
zZote|ojof gttt @4 8] dAIARYE APl AE Hrketa, Hagh
FH AH|et e 2| F AR FH|ste] ALLE AU E 5 e T
Al A"o] HaAo|tt

L) 2= O3

ol As) A2 ES AT FE 7144 FH LR TR B Aol A
e st wge Alnolth, Ea 29 Ag e-; e AA 2=

wel A% hEsA grech, oz mngurlad] de HHSHL
BN B ZEAD 7|&A50] A o] 2P sFsAo] At
olefdt AFS AYAEY] UL AT 4 Yo, o 2 AuR ojojd %
ol AAA gAAS WEstn ek

b, W 712 B od w8 A9 B V&S FYshe Ao
Yasit}. o2 Ba) RLye 2 4 BE 3pgolA 714A1E0] 8| Zulg]
7 AU 4 YEE FE, A F AT & Yk gUe Has
SRS o o] 2asi S0 B 2 )

WA H7|EY nie "ol

gRolA, ol

i
)
4>=ﬁ
mQﬂ [T

(o1
=

o
=

-

jj.
ol

2
als

rﬂL' A S
iQ

ot

109



S 2ngarlee) @S B4 A3 drd 2nhs V)eR Sk
A&Hon ZA5T Qov, 2AY B olF B 71EA50] B Ajlow
olFtHA RIYTI|S0] ThaFRt 4kl HopolA AREHL 94ee o

= AU,

l

2,
st

27 =Y Alole F2 24U EEEN oY, e 2HAE AR
TAE dRVF REPIVIEE QAEL o 2A”NA d7Ide] A4
A g B waE2 [lgo] FASAY KM, Al 2xHS
71&ol Higt olsi=rt BEF et Ao EUHE A7t worA| 1
AoH, Wgg W2 Yol MV|EE E45HA ¢l Ade AT

7Fs/gel AR At

2IxYL7|eo] et Al =

A
Al
=

1 71eA #7F SVl wE

2HAE HAsks A4 Mt FdiHa oy, oj= ]ls) Akal T
7Fedk S710tAL itk @A7MAl X7 ee AMgole F AR AlS)

At AT, 2L Gu1E o) g3t At L)
Zetow 9 7188 AL F 2ugav|en BeE Ane) YAV 2R
Moz N u, A4 AT ASE o B 4 Utk 0|2 ) 2HA
71zl ofgt WA Q7)E mhae "edol B8 gxt,

2ARE AT 2d, 44 F 3 o) wast ST A g
P2 98] wAstgon, 2Rgay|4] oEt olslEst RET FuA
APt YT S AGIEA ATh A ASE AT ol

AL AE% B&CEH A8 D 71& 5L XM 44 24, BY
AAE BRE bdz1Eo] vl A e ARl WA BAYES W

HojE

110



A ZRALI o] oSt WA QhAsIEe] RAG Aol AL A A
9l 243} g3 vleio] ool glor, BUT Yoz §
7FsAo] Jtk ALT Y A AAHCR AFES

rﬁ

Elaa

%41\7] fqi—E—Oﬂ, /\]'.J—_’]]' E}J?jx—q.g_i @EQI’_ 9}\_9_1:!%’ o].‘:_ —ﬁ-/\]- /\]-_]_19] XH?:_}‘%
E’J"X] _)E\:a]_l:" ‘%“8— 8-?_1.9.& Z}’%‘é‘]—j’_ (})}\q— 1131-9_‘1: Z_—]];g'éj. ;g-t]] /\]__g_ E_‘(g'_ tyll
A4 a7, T AA 58 XA HH H7|Re] vpAE T, AT 2AF ATE
HiEgro 2 2 XA T7)&0] Qbd7|Fo] A&Hog HAH T, ot AATE

= = 7IeAt 7t SRRk TRt Akdell V1ol EHekEe
FRolA, olet " HdVIEe] FAle 2 2AI= A8skaL ot &3,
2ol &3h= al4 Aol digt bd7IEo] e AR 2R
o tiet olsi7} FETt o] RIS ARESaL, WE7E AH= o] Fo{A|A]
2 el FARRE A ARt HEREAL QU olH% £AE 25
Ao WA Pd7IE vhgo] AlFsiH, olE B8 2xgdrIes] S

oA ARl TAES A eR 22 & 9g Aot

_

111






IT
V. 282817 |=9] A4






1. 7I&X £H

3% ARLAR EA401A 2RHITe AR Al ARLE EAATE 9]
sl AfLEE A Hotrh o 7HA] dde= Apalyh AR
nlolE S Aulo] digt ofsie F=, 7]24]] d e
2lE 7leAte] A gfijo] ZleAr SHollA Y AL dlez BRI .
AR E8 olEe 2xy e fde ATt Y Ve A
ZIeAEolAl 8] kEE AR d¥S FetsiEal, Adss

1=
)

rl:l
Bl

-

=)

Ly

ln -
o

e Ho

r{n

0,

4 %
—Qi r—ol ) (r
5

71%o0] vheEw QPHAo] He SuE ojghn AZtseA ojng
sholsi ottt 1el3 ehdz|zo] uhelElol WA & Qe 7Y 3 @
BAQE olrorrt

AEL 2EHIV|E TS8-S o|5e ARES o= 20241 109 4YHE

202449 10¥ 847HA] AF=HAL, SHEHAR= 1265g°]H

1) 2%
ARA AN TAAAY AROE ZHAT 71479 B olfk A4S
2422 Felsky, L8 $A HYIE vkl ojxo] ofsl EARC

[IENV-11& B46) BEH, $H 2XHT 7[eA=0] YA A4S

HE5H Sl Y2 50% A= ERlEn. AR ERa} A= gl3o]

27y 42%, 41%°]al, A¥kZ HG5ka AR H{SHA] SithE A"
| &2 AF B3-S 50%2 Eorh 18y

7
dEdAC] 2T e ot ARl He LHsiESS W, FH



| s 2numisel ol o siet o

WSR2 7Rt § @E 80| 230k E5HL 50%E Ut A2
AASSE B/ AA EXYL7s4= 50% P 7FsAdE A
4 2910| 225l HE0M 2D H2 NHES AJTHHEE = E=gLmf?
B 126 - DjgHO HERNEEe
0 EREHR 53 (42%)
@ N2 s 52 [471%)
@ 50% = 2R Z1017%)
[:,_E_I V- 1] 2oxMa x|.74== He |:||-§
[ V-2]004 A Fo] Q= Aol W& o] SIUsA AFoA=
o] AAgHS Mg SEFh ol:
HZAQl AST v A]

81%7F T Z|Qlofut A} Adwl =5
Adz © wa2 TA] il AFoM &2 AZtel &

AYE FPstaL AL & 4 Sloh

116



V. 2RE37IS0 9Hes |

5. Ff0) 22 X1 3010| 255k 282 0 SR8 EHs sl
B 126 - O/EH0 TLEdREe

T X|T0|L;, A HuES SEE] TH| ALEY HRE ( 2 U B2 HR EY) 101 (80%)
@ 45 HE HE O 28 UE (EE HES o) 23 (18%)
@ DIENE B S URS 2 (2%)

[O8 V-2] 2O™Z J|&Xte] WS 0|4 o8 U W8 =2

U 450] Qe 8 Aol
sholsu gt oTR 67%s AeR

olA=T, 32%= A=ole a2

‘-'O
=1
Ho
1o
i<}
fo
ox,
fifo
1o
O,
e
4

O
£
9,
I
H
=
2
rir
D)
q
oN
tlo

E19] QJALR o]t HoA| P 5 AdZ H wLo] Wast V&
olgl= Zolt} ojAog RILHII|&

O
S5 AL Yol do] Way 714e] Fd

117



| i engmissl i olS 98 9

6. Foh= 2RE VPIM XS 20 0 2 F S EUAUSLN
& 126 - DIghE0 -

B SYOME 28 ERNE UE 5B B4 (6 7%)
@ e MTojLL, EAL R RE U] ARY HhE (2 UR HE 32 EY) 40 (32%)
@ UEUE e EAEE 111%)
® Y TF P 7|pog EE U FHES 22 o) 1(1%)

[33 v-3] 2o™Z J|&X 2= w8 R

oA w5 o] Aol w3 AL, AT WS I V& 2
ARE A [T-HNV-4]9F Zo] FA 1267 3, 12078(95%)°] B2
sttt SHAH.



V. 22827|=9 $—|§_49L_/.\_1

7. 2EFED 0 G XR{H|E0) Cigh 7120] 22|Lt2jo RACHE 2 XHAT|eXS0]| (PSP Egsiol
ADEEES 29 # SU0 EAskiLpR

126 - g0 tLEHEEE =

e u 120 (95%)
@ oiLle 6 {5%)

3 V-4] 2EHII|E9 2 U] JIE OFA

A 8RloA] 11H71A] 9] AEoZ FHHT 7|&xte] H| A 9 g
= S]lskal, Au] #d PAVIE vk o R s AR
TEN-5)04e 22T 7leAee] AT Y] AR ool dish &I,
AE O X2 A5 ol U9 94%= IS FHIE ARSSIAL
U= AR FEAT. neS T2 JAdS HHlo izt F842 A5t
Ao HE 2RHL FH|O] 84 AP S AlEFE ARSoke AR ddH.
T S35l 6% TR &2 AlFS AREOIL e AC= SRIFAH.
Hle BFY] AlEE ARERRe] Adel g Ho] e Aot

—

119



( MEE 2EHLV S| OV |E OfE ffe G+

8. ol 2OH2E 2150| U=(EN, ANSI §) 2LFHITH|E ABs|D QSLP?
&8 126 - OJEHE0 NEdEEe

&4 119 (94%)
® o2 7 (6%)

[T V-5] 2BHI JI&Xte AF HH| AE OfF

th20 2= ARRSLT QI A= ofEA AefA ARSIl QlEA] S5
Holtt. [O™N-0J01A /AT 7IE2 23 &Rlsto] Frjjsto] AMgdhe SHAE
13%, AH]9] o= 7|&&ul olygt ujd At A1g 9 58 5= =&
Z7]510] ALGTTHT -SG90l 63%0IT). YIoIA] ot e W8S E3
FHIE olsfetaL, A9 S24e Ak Aolth. IFA 20%= ARl
R0z Fulsto] Agsta ooty Saisict

120



V. 22827|=9 $—|§48ﬁ\_‘1

9. 517t ARBdhs 212 FHl= oS UEsiD ARSI AsUIN
126 - DJE0 HEEREe

@ AIBSl= TS| 21E7IF B oL MTIAIY U S1851E S8 SI8I0] ALESID 2UCt, 79 (63%)
® T X[2I0® NE| £ Wi 0§ E AESIT UL, 25 (20%)
® EIUS Pl I IS T HoIvio| 70 £ Al UG, 17 (13%)

2|g} 5 (4%)

[13 v-6] 2XF XiH|o| MEH

[ZAWV-71014 ] o] tigt dS I ok SHA7T A
A |2t AARE SHAY A7] HAsto] ARGRITAL 242 40%, 37%= -SEH.
F7H o0& A7 AA F, A 715 ZHdste] SHIEA BEshe 1=
19% AT

121



MEE 2EHLV S| OV |E OfE ffe G+

10. #ah= 2LFY2EHIE o2 22lstn UsLE?
126 - O|ERE0 HNEYNEe

(/

@ MET =Y FAHE QAN BEREE A MEE 57 (40%)
@ TS THIE TASID ERA| 2HFTICL &7 (37%)
® T2 FulE TUTID M8 U HAPIRE T MefE, 24 (19%)
@ BRI BER0| AEE) §({3%)

[O% v-7] 2o FH[9 22

o
N
4

o

y
R

RIS SHtEA AdEsial BElskal {lof, w9 S8/d< <Ak
gldn. sig dd2 Y] ARl M= o= 2 A
A

O
oh T2 4R oAt B8 vlolaAgg A9, ATt URke A0

il
1ok
ut

og

£ 8 9
o o
S
v

AA7A AHE SHIEA A=shal st Ab

122



V. 2RE37IS0 9Hes |

WA 71%o] gheols BTk 1S Fo JuIS Suts 1oﬂ=
SUASE o] Hhat F hdslE0] By
2ol A2 AFESHL U SEAY

ok I9E HHES Y3 FHvh Fa3sithe AL m——-—H

d

2,
K
olo
fl
>
19
°
o\°
_\|l_4
e
e O
]i

Rl

o

o|@A Fa3 Au|o] 71ze] B Hoj4: el
o 45] Aol 1=Zwlo] QT AW B Eﬂ
Risiol AT ARSI T8 HHIA ZRYDAES AR

11, BEEIFH0| ot f2|L= 2IE(US71E, SuldPlE §)0] UG HEA 2EE + UrD
CEEEU

w126 - OIEEO NEdHEe
o4 118 (24%)
@ o2 8 (6%)

32 Vv-8] 2EHI7|=9 H| 7|1F OFA

123



( MEE 2EHLV S| OV |E OfE ffe G+

3) T2 A

Aua) 1280)A4 15W7iHe] ABoR 2uga wie] Te] WS skelsi,

e AALt Hdd FA7IE vk o R s AR

LY

[ZHIV-9lolA= 4 B7te 22 =Xy HHE Fd B Z2A4F

ZAJ5kal 2L Sfsl=r] ofFo| i) YA = slar QIths 46%,

T H= T O

Iohe 28%2 W2 7IeAEe] 4A B £A4E AAdskL 3=l

of7| M= AE thae] WE ol4AIelE BT 26%E A

SR

vt e
A=A

gl

()
Rl

12§13 oS! QR ERM § 2Ef o) HEE o te] E2ME AP0 ZHEsin s+

[

si AUsLI?
£# 126 - DIgHE0

@ CHE 50 US

@ S0%FEEL UE

@ THHE ot

124

(22 v-9] 9 Ba| 2ol &y o

rHERiEe

58 (45

35 (28%)

33 (26%)



V. 2RE37IS0 9Hes |

[ZHIV-10]914 TFEAo s 22dE 23 wrsto] obd ] A|A<
et o=t A=AE FANEY, SHA T 37%e TFAs ZXHL
71zl s & olsfolA] EafiA ARt b Hele XL 7IeAt okl
UL SHAT T2 2 30%= & REXT IH[A| 7|Eo® HS 9
Stk §ERch d85te] ¥ 67% v ZEATE olFE ¥t 9, 7lex
NA 8FstAY EHA 7|EL® Felstal ltal SRl

13, 2 A0= 2o 2 EYHA| QS FE S HP|of chish (] 2144810 2UCk D E2RLm?
T 126 . D|ERH0 LM BE S

© 2O 7|g0] 088 O|sEIT E510 OB, MY oruTRl IR JGXD} LY, 46 (27%)
© ZOH3 7(30f Cisiidin T x| ESILEEHN ISR TQIA| 13 Q7 38 (30%)
® ZIOTI0) Ca Ui QIO HRITO! O Dialog Cg OfSISIHWET! Bo|Ct, 23 (18%)
@ FYITO) SO OFEADEE PIAIBIT 90, BN ORiE| § THEHOE 03N, 19 (15%)

[38 v-10] 2EFH27Is9| | MA UX|

125



| s 2numisel ol o siet o

)
AL AHFAT WA Ay|Fe] YonE oA Te) PHe mE R
gFEolety ol 4 Utk ol FTE J1ELS HEse] BYFOEH
BAgo] AT 4 UL, AAANA AW b BYS TPOEH T
AEFOE BAZL BT 4 rk

94 9§ F9%cf 349
Sre] 88%7F H4
2152 Qo ek ke £ A%l i 4 291122 fA 8ok

o,
rr
N
i
ok
ro
:?L
H
%2
i
A=)
fr
o
ot
<
E
—4 ol
o[o

ol
—rl
Kl
o,
1o
r -H
ox
)
30,
)
o
2
)
o
1o
:?é':,
Kl
i)
%
k,ﬂz
(e]
_n-l
n&"
—|—l
QOH
i)
o
-rl
D)
o
0,
[—
-0,
iC)

14, 2O HII|s M|, Hel 242 Ha 20N =2 510 AL
£ 126 - DIEhE0 oL EV a0

® 117 [BE8%)

® ojLig 15 (12%)

[O8 v-11] 2o827Ee9 & 74

126



V. 22827|=9 $—|§_49L_/.\_1

r

A, iﬁﬁlﬂ*o e AAl= E“%‘él o ] R ST WU A
A W5L ot Yo St w52 Az T2 Jdse] SvtEA
Hefol= 7;113-_ SASHARE FERF e WA ol JIdS ARSfoF B
A2 ofgA A AFE AJA 5= ¥F V&S S FRl=ofof

o

gt AFAH AR 7 2 EE A9 b Bl AHE o YshA] Koh=
FZolAs 71EAEL A0 Aol kEE ol oty & &= Stk o] FEL
71&A T ol gt ARGALY] AT E REOoF WA Qbxy|FEo| npEE ojof
sdd & & HEolch

[28IV-1219}F Zo], SEA9] 97%% ©e] 7|&o] niddnhd g2 b
Aolgtal -SEHT.

lt:

sk

15 2L QFEE R 22| 71E (FIE 4821 B+ 8)0| AUk 2ngViss s EA UEE
Uck A2

£ 126 . DJERE0 2L EHEE

e 122 (@7%)

8 oLz & {3%)

[33 V-12] 2EHZ7|e9 #2 MA 7= oFA

127



17e BEFD 71E4E0] WA bvIEo] vidd
st AgsheAe] e 2A

16, 2EHI7S0] et B oFH 710] DRISIC, T[4 ol Jh 2 3FH! lchans 29
YLt

£ 126 . OjEE0 T EHRE e

® EETS WHS| MDY A g 59 (47%)

@ EUTHZ 2jE0] i EYE MR APE0| Y (0-ERe|, Hulpie| g §) 41 (33%)

© 9] UEo EOES Ol S| OfRE 25 20%)

21t

[0 v-13] 2EEIVIS9 ody|E0E S8 7| &3}

7P 2 Z1dads [Z™EV-13]014 &9
#2002 47%7F SEU. A, IRATARH
Aale TASHA] 7] "ol 22HE Ve P——% 35 71eo] st
7AA = ALAofA ZAsh] hEo] FE =
oA 5} }\]/\Eﬂoﬂ @x% o]-x47]z oz H}_o]-
OFASE A|AHEIY Ao]t},

:a% uhe} o], AT Ao

olN r_
:(
ot
Hl
&=
e,
=2
)
ol

128



V. 22827|=9 |§=,O_/.\_‘W

Wz Be) AAS] Fo] 33%E A, ol YA UL 71FoR
AAE A MR Folct. A4St PN BT

o 3l
, AEIRIL AIER YARSOR TS BHIRE 2 d%o] d

ATk

©
M\ ﬂo -lrl

_

W)

o
A WAE ZEEEr)E £ ofeol shad Aoleti 20%7F YA
4 Aoz 2X AYS JHs IPAW A AL b B
7o) B3 Aok AER YPIHE AGS TeishE 5 ek

P
i)

17. BXRAT 0| Cigt WX 2HH 70| DRABICH, Wil 7P 2 2 EE2 ofE 310] iCkn W2t

SRk
i 126 . OjEE 0 HEEEE e
P ME2E UE 7|FE =S517| 78 By P, Y2 U ESA &1 (33%)

@ 'HH 7|E0] U= RRE O g B Wy 32 (25%)

@ FIT 3 MR BYIEIM BEE2 YA EEE WSt 28 (22%)
8 7\|E B2 U Y SEY0| YR D TY G5 Mo wd 24 (19%)

7|} T(1%)

[2% v-14] 2OHA7|29 OMM7|FORE S5 HXR

129



gl "8l Mz HE 7ES 359

HZ
u
8 ] 79 8 QY W8 o4 FO2 AT MBS S71E ST 3367}
e

arteow WA 7zd W 38H AU 27 BAVF 25%, B5H AR
S71% QT Bl 2%, 71E £ A% A 584 9 AT A3}

71eAbge] A7 Tl wnE 9 Seshs B8-S welstel ok

7o) nieiEeke, W, v, el AA HEolA AHE P WA 27

£9 ot |20 Axdold WRE BEe Sgstus AYL ol
o] 3

Zoltt.

130



V. 2OX37|&9| $|§.49¢W

2. MEX =H

37 AHAHE] BEAoA 2RI e ARE Al PE TE Y BA7F AREAE
SHA Y A2 LAY Q] Hlolqlth BE, o= ARHEA W ok 7&eA}
SHoA Q] Y]lo]7]% st

FGI(Focus Group Interview)& E3] 22X dL7|&9 93 Ad 4 93
[AE IRl 171 Y8 AE Bt HA PA7|E vhEol Ely
71 Baet RAES SR o tjsf] dolHE it

N

ol

AHBE BEAT/ES EYste] ASHI Qi 2709 244 9 1)
FEold BERE e A 698 gz

1) 2EZPI7eE AN %

27|15 2RE4e SYEE RALAE B4 9 SRl 1
gole)), 4, TAR WEe §4, feoldy, WY @A), AAPE £ ¢
) 59 5l ol A9 aE Bee 99

JEM BN |SS HES YIS AN 5 QAL AN ke
Y T2 E 2, TAAE o}gate Sl LA

A BRI 94510, oleldt Aelold B8 B Aow B otk

2) BRgI49 o4 ¥ fEas
(1) 2282719 0

2EAIES B3] oY 2

2
ok
1>
A=)
(i
N
o
el
r
2
A
o
K
[E
i)
ri

131



3

Aol o

ZHL7Ie9] o

olEH

%) shels R gt

-
1

5

Al AA

o

oW

I

1)
%

<

oW

&I

8]

15}

A 227t 7k

—_—
o

R

—

(o]

4

ol

oj

NI

q
™

OF
E

b2 grol ) A}

9|

<
T

l

o

3l

oj
oX

O_O
o=

fech JeHA o

o]*a

Ak A7t AAHon 24

L) EH|

EIa gl

be| AA

1
|

CF)

132



stsict.

©

=

-

°

oH7] =

©

o

o
il

1)

oj

J))

T oE A
L R =1

s

sh=of of
35le

1t

£
WA T o] AHgES

= A= A

ol

AR

@)

o=

o

tod ARgska 9ok 7] hQl
Zl€o] 100% H= e WS ofYrate b

ARk, 3L

o

948 B E
AR

o]

—6_-]
o §

Ag 9
o] o]

T

A=

e}

3

3

¥

[e]

L=
| B

(e)

iz

3

]

=
e A2 AE

(o]

il

}_

<719 o

o

]
7|0l QlEgte 2
Fejo] =9

AR

o

&9} 5

d71de ARAE 7]

-
7|

Pl Qlch 28y ol

o

Al BAl EAT.

of BAz Pejof ofel
o

=
L

ol nfAEH 7|ES EXE AGA W9 ¢

=
QLN

ek 71
7]

st

"l_

o
v

ofu

o

1
-

133

3= o]ojA]

¢

s A

b

°

=0l E Aoli, B|goA =UT Aor didEH F2 AL



oy

Zk
Al

FA7E ASAA

5

of o
1739l 71&0] vt =" ARAE AR & U=

& 2]

Jea BRgos

(0]

8

mjJ

[

i

oV

zg

il Hetstal A=zl 7jAdol

I 52 B3

7

<

ot

_(')4

134



V. 2287 s9 $|6@-49—¢—W

3. &%

BHADIES TR Aol T A Sqshe B o] B oS
AFeE 7162 A 3 ok Let 230l4 At viek o), ol
AAolE E7EE REYD/|sols BUT R8st EAUL ol
SU5p7] 9P, £ Aol BEAT 7|&Ae AEAE o R AR A}

9 QIERE APHYL, oS B LA/ A HEoIA et

A
;

r

c

1317t F-5ste], @ #E7F Atz o] R0 A]A] ¢l the A1
ol ArLARFSF dA|SHH, RIEHL VEAEC]

M, M2 7€ =40 et ws HE S7h g 8 il
AA Zdetz AT Aol EHee 2ok AU T ojet FARgol e

BEHI/2S AStE £ AN 6F A AHBE A
Stk o] AERE Bo) RLATA&] g B, o4, 19T FURLE
FAHCR Wop 4 ATk WAL F2 gl FWEE, TR
Axjsto] Ast oI, Hols RLHDIES Esle] A4 HRHL
Foln gloith. BIAEL 2RAL/ES AEUORA £ oA 2X7}



St gelAh AR Q8L B Shbs B8 o5 % gl
2

% TAshE AraLe] Aol ol¢t HEo, AFHA &2 A
=
=

A

AL SRR etk 29 Azte] Aol 4 AAW, HIIE A

AU WESA o] the AuRet 23k 4 e oE e
A

e
re
-1
il
of
%
l‘ﬂ
i)\
(i
il
[E
i)

H
N,
]~
1o
N
ko
)

—L

=
Sk ) lolA BAAel Qaolth, ZLFT AL TEO J|ew AR
AP AYYolE BPokT, B ISt FEF REL WA ok o]
295t 497} Uk A 24 Avle] B2w, 2XPD 7|e7 B vt
2720 e AAAL LS WA B A YL St Yoich
oleist BAL AbRLe] WA A Eolu, AR A rae AEY
% 9k,

53], RRAIIES APt ZRE ALG3N] Th FY T H23

=
AdS sdote T4ol7] w2l 2AATE 2ot Fulo AASHE $E9

U4S Bo) A AN FES A4ShT, 98 ARIAY oA S

= 2 B et 2nfIY|eNA AREE FYle
Q7] S HASE $a% Zolth I8y ISR 82 AU

136



V. ™79 Agea

/\]-.Q.o]l,]- AHH| 9] EHIE AFE-H O

gt old) REL AT APRLE 4§
g 5 ek AR RAS QRS $9) Seld vio] 2w, U8 Yol
AHHA g A7k AGHT Ao, ol Frlt Y F ol
o QI8 AR ES AT 5 Ak

E3, oo A% AHgo] AYE olFolAA] e BT WM B4
S1T Slek. ol A YA SUE BEw [ A, Fulst AGsp) AA A
e A Fho] o FolW A9, ATe] AHE Bol F7HIh. wepA
2RgR/lacld AL Bt 9718 At 9% S AXok s,
AR o] SubE ARgHel e} 35| S5k lofok ek,

A WAZE 2] A BRR ABaLel. LRI EE NS
Aol AEst el AA BHo
B 8% A4 71—@4501 ?Pﬂdﬂl

ol A= 1311}—01 f’aEé—E 1-’501] gt =3 01 7t FEste], &
A shlsfor T AlgJolLt 2] F Beldiol T 84S FAL A7} At
L Zdake] obho] 2 9ol B 4 Sk
B2oYI7ee E44Y, A dole Al dEE EAS| Fdstal HA
APLE EUSE AQdY dHE AZE w0, A Foe Ad 4%
ko] e A&HoR mUHYSE T AA7 Basic Bt
olelgt xS AT olsfatr Raw, Ax A Al HHs hgo] ol
A % gon, Aad BAE 2 AnZ ool & gk

RLAITe9 FAES FES] HoiMe 1, A, &2 A o
ARNRAS HAT > Q& AAHQ kHsIFo] A Basich ol

A 7182 AAA) 1SS &9 38T Ve

'Pﬂi A% w2l AA st Ad=
]/q %]_Lxﬂo]- 2 11—_ UNIA= Oﬂtﬂ-‘c’ﬂ- _/}: 01211‘1’

>~
it
ol
=
ro,
o|N
(i
)
=
il lt:l
S
>
ﬁ’

137

W



et s B

foh, A7k

°

3]
il

T

°
-
=
o

Fal AR wEkA] b7

-

[e]

12

°

o0
OEq

T

(o]
=

\

A &7 7F
Heole A=

=

o

SHA L, a5 HE S7F AAn] T v

Z}
ot 2}

5

RIEHT 7leAtet AHEAES dA7IE wrlo] 7HA

71

|

EE T

;5—} o
A

A

el @e AAE ntaas

N

o

tet
2

5

She 7ol 3R

w, A2 AHgo]

19

(@)

17ty

(©)

A KeR
onlas

AollM 1

~a

A

o
~e)

o

<y

A7

eI Ao 2=y 2o w

2L

sy

&t

o]

SHAITE, ol AAZCo®

o} A of

o]
=
=

o

=

A

=
T—

7)&X
FH=

1

T

Tt 25O A
HHY EYEFo] o]

7]

138

31



—_
o

3
pral
jo

4

JoH

Heje} Hepo] o] fojajopgt =t

3 FASE

ol &3 7leAt AREAL

139






V. 2L8TI|=2 =2 BE

u—l .--x
= .







MeoA ofmt PAVIES AR glom, ofudt 712 Bx
shan et HgieAle] el Bt

P LG ollA 7H‘ﬂ et A Al o FRE ERPIT|ES
3 ARE 75 ofFet T 2 ARG Ths off,
gelgtt}. ws, FAA, FH|, olF A A|AH 59|
W82 2y 7 & A9l == iR HE5HE
ZAo7 Hlth

(2) o=

Hl=r OSHAY= =22 3" 2 g9ler, 1910.27 Scaffolds and
rope descent systems©|4] Rope Descent System(RDS)ARE0] gt @
A AL Qlek ti4l, ZREyotet wloA 2y fE HEo
T8<& AAIskaL U

. @a—whz-z L 6;}&% E% mEeka AT, P2 HES
: 9

143



TEF HEY QAR A gle] A dRolA IT & Qe ¥
Hasleta, 71&R10] zjﬁﬁﬂ QrAL SH 5] ?4-611 SPRAT= IRATAEP‘—

Hd
FY
k)
o)
il
-0,
2,
T
T
l-FU
H
=
FIJ
N
iy L
Bl
Ho
N
_\-‘L_L
1o
I‘a
o]\
fo
kS
2
ok
é
_&
o M r

AFUe AUE Agdok Wehm T e, ol 1SR
S

o
4744e ZoART B 5 ok ES, Au] Bae] Aske 4 37
(o]

AR
‘?a} l’i&‘%ﬂ?r% Ol‘)r 2, FHEA Y 5k T"E}E?EE ohFE= Ao ofys
A9l 7de BAIBEL Atk = IRATA, v=9
SPRAT, i—r«l ARAA 5 =7FE 2T FIA AR WirdS A=
St I 8= A= whgsta vk Autte] ARG B A A(OHS) oM =
YT FA dA BAE EFcte] st AL, dHEr F= AHY] AS
el & A, FAd 71F TS QA 85k Sl Aol E4olt.

(5) MIIHE=E

Ahmas 2eke qulshs ofF okl A2, Au|9) A4, BAR| AN

144



V. 2O%a7|s0 29 Wy :E%W

ATA 9 Pe), AU o] FYL T3 AL Yk Feko] AgHl
9l0] F 4 Qi BRI 1AL AA el Aol Belo] BT Ao
Hojziet,

(6) &%

S A8 2xlT AIA”HE Work Position Systeml2 EFokaL
e A 7R ARGEANE AIA"FY FQ BAL A FHo| HIste
AolA| 2 WAS % WAL AFIAE Fo] ofUeky BT Uk 42
L
1

A, FH], FR, olF BT AlaH, #ERRe] A Eedstal glow,
o &

Fagctn WAskn Qe wRe] B EolRet vsE AuroR o

S7HER WS, $5 YA ALH, o] b AlAH, Y], dd, &2 3
AL G, 7150 it 22HLEY] FAVIES TR AR, ARk
e 71E0le H7HEE A7t Qlnt. oWl V|Ee ARsheA Be Y
HA=AE =7HE "G EA0NA dsiA EA45IAAL, ol¥l EA40A=
71E FEER ojme 3EH B AolHo] AeAE AHERAT

|
)
=2,

>~

H3 w839 49, F7hE ¥ AFE Hhet o] T

SPRATO|U F=+9] IRATAOA Ql&wt

R

o =

— ELNe |
FHL ek, 71eA AR tat 7Ee FAsA & 5 AAL, o
7108 A BRIV E H20] 29 o5 SASH wHet 4 g7 wiEel

o]l EAAE FaFE Aot

145



B¢ A 712 A8 Aok

(2) 2 WX AAHY

I
—|—4
2,
>,
>
)
g
W,

B AXo| et &
QU I=e] A9, WY X L 3F,
also] Aol 44 2% AU
olet. Atehel ARQIQLHR AT

71E2 Be =7MlA gAstL
] F32] |aofof dis gAIskL,
Al A 8 shEo] sl PAIekL
F7et FA dAE =5
ol o= 22 22kN, 12kNe= , Y7 BAY Brole A4
2o AP 7| o] At ’HY, Fiuthe] AHErTFoA = F+
Bt FA BA &2 o] F 5= A5k Ao 22 -, 2719
=HEA F7 AR olF A AlLFHH A ek AT A7RE=ES
BFole BA 43 TR " AA 71 s 7P AFell ARAHeR
ekl At &9 B, A A H A B2 "4, W A V1S
ClEo] HeEA] g2 9o 2R 3m ojyfd] & Aol IAE FH
sfof gttte &l B w7iet R g E 0] o

O:|O:4' —1)11
i
of W ii ¢

2
=
2
-

o rir
e
k1

re

(3) 0I5 et AAH

ol Qb Al2wlo] Tt 7| A BE FrlolA] AISkL k. A etelzt
212 242 A8 o] 712 s|Zol, dd ZX AL§] 20
71 g2 w2 @ Autholt 2709] 2hel ALgT HEo, BE w7}
oA Shuloh WQ] AR o] Bao] st 71 ES TS Ak W, il

_

30 &
e e

146



V. 2O%a7|s0 29 Wy :E%W

WeeLol A AuI7E 219 helolut Qb efelo] Wgels 9w, 8kevt
Y el A= 3 g o] Mo eholo] vlolof gtk ] R3]

gt 71€o] A= At LEANME B =719F @, FRl b o]
eHof digk 7]&o] At

(4) |

AAuzTo &8 @ e we L AAe] e 7S FFe A
ol AIEo] Sk b0 ghmel itk 71%e] Qi Sk Autciel
Usoln], Fjuicke] WwetRol AL HHE 915 BAlo] st 7]zo] HA
=o] oAt

(6) ¢

u3o] A molFol Az 291 129 Ye| 4] tfet 71Eo] UL,
et 2 QRN 27t L Bele] o) dhat 71Eo] Uk, TR
424, aE, 9ol Ao BiR /12 WAls Uk

(6) 1= H Atd oY

732 5 AR S HEE Ve AVIEES AYstal Ee =719
HENA AR Aot Authe] dETF= A Aol s 4, +4
24, 21 H Ag 5 FAHY V€S HEskL o

147



(1) The Work at Height Regulations 2005

9T D2AYTFH 2AFS FE1IAE BE AR S A Alxdo] et
87 AE YL AGE AU 4 $A H2d F 2y o
2AAY 7% B 27 TG AL

HAE B A4S B S0 5 LT, 59 A 29 Polel Aol
BUHOE BASTS AT 490 AR F34 WA ALBS A48T 5 Ak

A, BE1R 39 e ohet gt

h =2 YK AlAH

o 2P AR GAG WA AESHES A A S
Aol shto] PAc] S5 Fawolof ste, 2 B9t H3}
359 A9 4 glojof Bt

9 AT FF 94 ALDe Fn BEe

S AEE 7HAck ste, ALgRFY] Ao B

)

Al

o rlo

4 >
(L ol

o
K

o
RN o
[
X,

o
RS
=

Fe A ALBE AgA 71X 9 oot BAEA
Fe o5 WAHES HA, AX L AFg=lofof st
o o 9 Yok Fe A ALDE A§A7 WolX AL r|zmeA A
FEY 2AE Aok o, AT A9 TAL Has 5
AA = olof e},

- 27} A 91904 Bobo] whet 2] A7k} 9lA)

¢

Sl%

_]
|

ol

Alkol A=

148



V. 2O%a7|s0 29 Wy :E%W

%

o

, AET FEET 9A R AlSE oo it

L) 0IF O AlAH

s 0l ol A8 BY EXE AP A9E AT A T A
MEE TYE 2ol SISl stul, Sht 2 SRIHT, BE, AN,
THE Shtt obd Below ARgHolof Gk

- HAY P2 AF: BEY Sp2ot AFEolok stul, BARE A

eholu} Qb ehele] Az ofok gt

c AR FE A" 2 ARl 57 9 o3 9T AT Suke
253, QA7 29U Aol & Qg Ao RS AT >
QL AA FF AAES oo} sk,

- o]54) F2} A Al2s): ok ele Hdaie} g ol B3k, A
ol%54] F2t WA A2aEg Zh3ojof Bk,

o &Y BE ARG 27 F 9 HRIE AMESHE Ao] AAAIA o &
AR 2AT AL, AW 242 A9 BY 21 A2d9S A48T
2 o]E‘I_

T AT

2) "=

u]3e OSHAAA 2EAZ7140] 8] heA] ek e muolset 8
Fol A WEe] FHL ANS U 2ARE e A

149



2

L
| .

ol A

Q.

ulo] A}

F

3

A ol

=
-

(1) State of California Department of Industrial Relations (CA DIR)

AT o] ALg, e @ ARG

L RIS

o F8 W& thEd g

—

o]

B
o
olo
()

oj

O
=

o

FoioF

°

LY

ol
=

(]

oY

o)

Al

=

=

5L, ©]

°

214

oV

2%

o

=

et

—

°

o A9 o

[@)

o] Estoiof

Z=#olt}.
45

=

=

o]
A

[e]

Bk 1x 7ES XY

YK AIAE]

I.

« B2 A 2RYZ, Ho) © 7]

KA
h %

§ ol A 5

9|

Aol o]

N
K

N

A

)

IAHA

s YAHA LA

AHE
- 0]% 2l Abg: W9l EHelo] A

C) 015 Q% Al

150



2h) &

- 9l BET AR BEAT AL S5 AUIAE A BTt
A3 =jolof gt

- g g R ARk AzAAC] B Al wet AU A8, B,
A D A Badof ste), MY S AFR A i Aol HH|S
Aok gk, SAEAL Aol Yk AHIE SA AAdN St

+ FE X NEFE A It Fe AT AT 9] chulste]
g A& T2T 4 I 2XE shaAsiof s, AUo] Anz
5 A

- 1% B4 2 4 7o BE: A% BES BAe, 2uya

3]71EkR] ko lgto] ZQ] Lo Hdsl= AL HIR|E] 9

2A(d): vlelAol, A1) Hsio Tk,

(2) New York City Administrative Code

TEAl B T4 A3316.9.3 AFIE 2rTolA BAEY A EHAL
B7E 53 A4S HET 4 Y= SPRATS IRATAZH:= 2IXHIL7]|&E
et FAHoZ AgHE QS 7|TORREH AEAHQ] QAT Q1Y

151



27317 Atk e 4G F A8 Fsd ETE P Bsd & EPR
AL, T e UER oSowE TSR ot

3) Ftet

Atehs OHSOIA 2mAs BaiE 128 A tew 9, FEs
gy e g3 74 Ei FHoR AN bHsA HUT
Sk itk FHbTiel AwElo] o] e EARE e theat Pk

(1) Occupational Health and Safety Regulation

Atehs e g9}

7, ZolAE, AGH HER 2ugo] B Ak
QPR 77 hE34] 7

3 BES Eodote] A sk

7h wg ol

« A4S = 9 ZASE 1&FE RLPT 7ISATE IRATA, SPRAT
Ee= iU A 8l s B 39 71 Be E9olM TR el
e A, 7€, 9 S ZAT 1&S olstaL, HiF 71 B
Flo| A LFet FaET AE5S A% Ao Bl gl L EA S0}
stal AH4 52 2ol BRIkl HAF Aol AH|Aste{of gt

o W5 A = A Alolls aSolA w2 P #8E E=ptoiof it

L) 0I5 H AIAE

* o]F R ARG AR 2l /P ERle® 270 ERlE AREStofof jitt.

c G 2RI ARG 23 0]F RLE ARSSHE Zlo] @Y 2 AMEDG
AT Aol dY BLE 583t

« =¥ Y7 AR 27 BRI A7) S-Sl JAE AREStolor gt

152



« il 71E #eE 2EHT Ve w3 A dEiMe A Vs
FABL 1 71Fole LR, A 79, 22HS Ve 79, A
FaEE Be 728 79, AY ARE @99 R Be AEA

2 7x
« TR EA: R OAF, S, B, 7] PE
=k

2aYT Age] 71&E Axo] weh Fxsto] 1: o

uh)
>
g
=
1A
é
—.—'
—Ll
ol
r[r
_[>~
5
-lN
HU
o,
;
.o
k=
o
=
ox,
ofr
N 2

=3 ‘il__-““]e T = 173011% *OEH—% Tﬂo}oioli Stk 7‘—.‘% *h

- A% A AL ARk o] YAY A=A e B HY) 2o
3 2 FASL, AZYH E AEAA Uo7 A
B Wrix 2] =oAL b

153



Bl A2 YA 7 5 9= g
B)7 QAT AAYAE A8, BE P A=g & 9lojof Tt

- 4T PA: IT BAL 5ol A8Y 5 Yk LE WA P
A 7ol el Ha 22.2kNe] | 5L FAk s, G
J A AR 71679] A5 Wolok gt Ha o 18] @Ak

£ w3, 1 AT BAsjsielo gt

- QA WA YA WAL B0l HRF 5 e BE oA P
AZE 7+ Aldol ol M4 12kNS] A 3152 spAok ik

- 374 3% AR 22 A AALelA AL MY $4 5L 6kN

« 549 Hask ZARE ol % Eeolut BAlA] R AL, AY
sheA Ewolt BA0] Huy % Ue 5 Ux A¥e Hast
Sfojof g}

AD ol

QU] BIstolof gt

(2) Albert Occupational Health and Safety Code

WHE} FIo FHUTE ARIRPIRA 133t SLatA =17, 2 A, DA
HEE 2EYAS EFole] #4& £ Qi IRATA, SPRAT, ARAA %
shtel 1S EsHAIT, & T SEchke Brolle 2 0] Al
Zgohe Wd2 et 2

154



V. 2E8I7|E9 =2

A Al2"e] AR, 2 AR

Feh g
3

ol
=

gl
or
~
.mﬂ
ey
NI
off
E
%
oy
U

s},

Al = AA

4 5

!

d84, 9

o QPd Aglo] 44 84 b AEo= ]

[e)

PR A48

o

]_

-

o

stojof

5

B7re

¢

79 2

<

7le AMAIE, 2R AL AR FE
il ®

={|
=

}H|
47t e 2 Ae

P2
o

|:

37}

hi:
4

Y

=

_‘_F_
s X FTH:

JOLE:

Of
E

L

=
T

tof]
[
155

-

[¢]

o

Al

ol
=

79 A, A%

Q.
gofl 2k 2kl b Eqlo] &

7Rel B

o]
=

bl

[

R

Ea

X

Tl

H

5

|

o
vl

7

A A2

O]

* o]F =l ARE: A ERIT I ERle=m 2709 #RlE AR

- )
T 01F oIF AlAH



« ] Y AR AY Folt AHESHE Al
Zelo] sjere A erec.
- Aulo] 14: 8ke7t Wi AU AGT 14 o] WEo| ehelo]

sgeof g,

—|—l
2
1A
o
r o
L
T
r o
)

RS
oX,
bo i
>~
oo
o
=
i
S
oo
_O‘ii‘
rr
(ot
o,
[
oo
H
=2
2
Egl)_l:
ol
=8
fol
o
i,
rr

- ) B g Ab] BAE HAAL & 9k

Aot 44

il

o

H] AR ARk Aol AU AxAAY 8 Ees w7] 239
2 FASHL, AXAYA Tz ARANRAYo|7F A

0 —_
mO
o,
T
=2
2
BN
il
2

>~
oo
ol
rr
il
[E
i)
rd
ofo
o
i

156



V. 2O%a7|s0 29 Wy :E%W

479 19 olFo] Azl 7}, DH, 0%, =Y
| @A sl QA BIstelop stk Ffehlu:
£ A% AT 0 A4S 2, 9elelE He 20 9%

ko
<t
o)
rulo
S~
>,
bo
—|—J
£
9 o
o,
O

l 2009Lq 74 14 O]—ﬁroﬂ Xﬂﬁi%l 57371, 371, =

ah) 712
« A AX: FYAE ZEH HYQ| 780] ZFE A 4 A4S

B.gatolof gt

- L& W AT A Bl AYAt ZEHD /14 S 2R
28 9 A% AR Akl EFEALA Tlstolof g

o AA 315 PAE S50l FLE £ Qe BE HFo|A FF o] AZH

z+ & x}oﬂ sl X4 16kNe] Hof sl5-2 7FAoF stAqt A 7153t
L 23 gy ugko g g A d¥slE Y 374 5159 2619
BEE 2k PAE AREStoJof it

1567



ol

o

o AofAe]

T

M <

ojn

[y
Mm

D)

o%
-

o

o Al

A% WHoA ol 4

ct.
Qtet

oy

RS
o

oy

[¢]

|5tofoF
SFofof

Q.

A

A
O

=

A 2o
EE

T—

 0]% 9l AME: 2+ ]l o]Qjo®
o}

oy
NI

WO
o

L A 9F L e, 2 T} YA

S

1

AR
3L

o] Sltt.

=

[e]

o] shgro] Lo
2%, SFHA

A 7]

[¢]

Rl
1

ol

I HA, Y 2xo) SR B A=, F FR1F} A Ejle] Aoy,

51

-

=

158



V. 2O%a7|s0 29 Wy :E%W

2h ol

- TR o WA 910 AQ] Age] DAt 2 AFsl, GA
% 0]% okl AAgo] AR AAX L YA HHstolok Ak E,
Ao S gA 7|7 W HET HES gAstelo} At

h =l
- M9l HET G AT FY el 4 2 2ielo] Rads sjol BT
Tl 2B RS A Ao 24 nhw, WY, Hao] gt AL

Ahg3tolo} gt
- QPHE A8 Y52 B FHS WA FHNE BAES 18
sfofof it
- AY A ALS AR A A, F2 A 717, 2 9 obdue] 4eg

A A7 S Alolle A1 ElstAY wAsteiok it

5) B7tEE

(1) Workplace Safety and Health (work at height) Regulation

ARA FH(RLAY) FESA ALY ZLFT XA
N S S ALEO) A D AN S Esle] BAKL ek

o,
N
N
>~
[
r>~
r$

» 01 Tl ARS: AlY] AT AATS sk A 2, thE shuke
obd glolo g AFREE 4
o} g,

- AT S A AE A eholat kA Belo] AZEls AAd shiAs

r°l'
4
=
1o
Jrt
rlﬂ
o%
)
)
D
LLL
r o
rulo
5=}
™

159



( A8 2oL QRVIE O

njo

Siet o7

Al&-stofoF gt
o A FF AAH: FQ] gole o e =
ARG A UG AoIEtA] B AS, 2T YAT £ e A

A ALDE 7HAok gt

Lt) EH|

[e)

o QHA ARG AIAHY] o]k BEE QHHRE AR AT 4 A= AT

« AR A BE BARA} FARA HA2 A= AAYole] A
5 o] mE AR[Eojof it A& A ol= Al DA} bdsHA
Agd 5 Qs Pact e A7 EAE Asohl, 2T Alade
AAshe A2 Al S gEjd oz Ay s 2AE Fstolof

oot A 2T AlLHC] ARGEYT Ao, AE AU o7 1SS

7|9} mrio] Aol wIA[E o] 3lojof it

€]

9lo]o f‘ﬂﬁ}.

160



V. 2ox37j40 29| Hy o E§W
6) 2F
(1) Managing the risk of falls at workplaces code of practice

SFE SO 4 5.1 AYS RIYT AAdolA] ZEFD ALDS
AHg3E7] Aol the W WME wesior s, BIEE AAHS s
A7) 98 L 220 7lg0] BRstT ZHALY BAY FHS the
ol A3k ek,

- AAX: Aot BYAE A BANA 7] Po) v SUnE

A
T
- QY T 9T AP ELS WE 5 YT EA A3 olo}

=

=) H

- gu] W) AAT Abgo] F7]H o= FAstelof Tt

« 7H]l Ho - g EHiY shlAE g5t Eao] wE ddl, A,

3 B3 g, 12 U vpAdeh 2L AP AU B AuE A

161



162

e 22 R AAATE BEEA ke UxtomRE 3ulg ojo] e
A%, AA% AAS Frstolor Bt
- Q] A AR BEs] Q) S WA 7175 AH8stelof Ttk

o A AlRE: A T GA A O}EH«I 2E JZ A9 HEAolE
_‘.[



V. 2EEDV|E9 =9 gY

A

p
fo

o= =
3. Bx8 &4

1) ¥54¥ &7
(1) 1SO 22846

1SO 2284612 & Tl &I i RUAT WS AgsHs § Bt
ENCR EL

ISO 22846-2v= Al 719 F52 Zgshal 3lon, w2 oA Ade

2RYT PAS ASAE o BT BY AYY AFS A, 12014
AN 712 UG FAtel At ek

(2) IRATA ICOP

IRATA ICOP2 &S 2F5to] [RATA =4 2T WS QPAs &Y
Aaglog AFsty] At WG AR AFE Al

IRATA ICOPY 18E 7|& 933 54 Wi d9gsta, 2%e 18
g5t o ZAARE AW AFeTt 33‘—% A4 1709 FJE EEo=
FA=0] ot 45 T HI@ A F=T D) gt 3 E AlFo
LI

ICOPZ & IRATA =4 3]9o] AHgst= A& =242 =& stal, IRATA
=24 39S Y A9 zHoR AH AP YL Fdfok 3

[RATAE E3t 3449 28 9 A% A 53 122 7K1 9lom,

3o o] A=E Ao T 257t ek,

163



(3) ANSI 7459.1

ANSI 2459.1% SER7| 0] B2t H2% WA, ol A 3 A7
A 9T AYS FRUT 2HYTAEL DY AA, 71449 HEA,
2k L 74501 EES FHFEE ST Yk
DE QUL AAY WY Wolof shul, AR} AABL EE FYURHE
12749 olto] o] EEL FZslof ek WAskE e

ANSI 7450.19] 7P 2 542 BF o] A% 2mga guo] that A3
71z B8l HASL Ak el

(4) KS ISO 22846

Yol F=EEZFONA KS 1SO 22846 - ZLHT Al2H - A 137 &Y
Al&aE o] 712 digt %——% 20109 Agst o, 202190 FAlgto]
MEAT. o] EE2 2oL WS AMSche ila A9 71E 4

2y
2]
OheH, AEF, L8Rl ARt 2xHT BHS s ARSI

A9 4 = A E %’46‘11 2ILE AREohs Aol 288 4 otk ot #A
:_%, S5 A, v EE AlaE, 2 AY Solle FEEA gAR fAR
ZoA Y Uﬂz T QEE ol QI o] EE2 ISO 22846-1=
I5to] AFEACH, 1SO 22846-29] A2l 141&: 329t 5HA] Y=t
Olﬂd AT AE KS 1S022846-1 EE2 SO 22846-12 ool QoF

stgona o 4e Faslor stk

28 EEO|AM BARE A el AA|, w= B B, AR ] 5 e o



SHA

[e)

3 AHA

[¢)

[RATA ICOP,

270l o

=

V. 2E8I7|E9 =2
i

ISO 22846-1~2,

|

o
f

=

b HE AA

I

ol

AA

=

=
Far

2| AAl

| S

t

N

f

(1)

129 9oz 4

ANSI 7459.1

T T W B o o %ﬂ%_ﬂ_@_
T o &W_z_.ﬂyu_wm m o X T o
‘Wﬂlﬂlﬂl .__Lm.._uuﬂn%oﬁ JIULHE,W@_.
Wom O 2 ooy o T of T o
ﬂé%mu %ﬂoﬂotﬁr xmvmeaoﬂ@
T X B oy B A mo O [~
iy W g o B T ko b B OO
oF 3 1y I B 3 X
ﬂﬂotxq_o x_.ulm,hﬂ mﬂon_ﬂm
T Sw TN o
N T oyl o freg o) = = e o N el
T o o gl o ®K
g ZBEY TaghT
Trgr wpZTd weIr
N - —
— XO X % H X T
= % o B N I o &
ﬂ_ol.m.,l. ﬂlﬁoﬂm‘_wu._ma .mﬂ..ﬂ_x_u&ox
R
Suzg bziFay LSt
o) o F =W o = b ok b e o
4rEx FEtEas JRTTS
W< X dlMe._E._w%ﬂ_. mﬂo_aﬂom
—_— iy 1|
SNw F o om oo E3 O & o g O
iy T E P Zopwsy ©OLEDH
TTCE REEEsf  go77E
[ _.ﬁ._ [N - (o}
W . 5 dAm = O W o
mh ey B oldr-® S FF )
i <O OlX UIO__OL].DI
o B X Mo v T B - A_.e,mﬂ — = o
_HT_O—H,I rA/O__O.._,._.HE._ﬂ A_/A.Aﬁ_l
— - B SIS B E & X i
CEN H ooxgu:o_ﬂo&e Mo HT_H_
T oo N I By BTSN T
o SRR DB oW oe — W
o ToodE e T op [ N~
M T+ %1 3m N2 T e Rw /K o B WG A 1 o~ i ]
B ool N A IR S R L

165



(2) us 3 It

AFAE 2EHA7|E9 A HEEQ ISO 22846-1~2, IRATA ICOP,
ANSI 7459.1 15 9 W& H7} 7|20 8] 5% AAH] BoAS AF
st ok (gk, ANSI 7459.1 &9 A¢ nS 9 &2 873 ARFE 1SO
22846 #of| wet AAISHES HAIE O] Ut)

2XYT |&xte) AAT G B 18e §3 A4, 714, Buo]
g4Aog Washd, WS YW /120 $H AAof Tt WL
Brhe BYHoE Yt 4ES 2750 k. L% olF ZLYD YL
wA%} ste] AFo] FeIHES she, 392 2WSHA ot 3712 ARSI
ANBES Bt ek

7 B2 Agolst BEL ofdjg} 2t

m
2
5
by
HU
—Ll
Gl
ol
ST
9,
O
)
>
Z,
£
N
™~
N
\O
H1
v
@)
[\]
[\ 9]
0
N
(@)
1o <
N
N E
o 1
)
0

dhE, IRATA ICOPL 2RI 7|&A9 SUEE Level 1 ~ 3 7HAE
TESHL AL, F7HAQ 49| £l whet E&é% W& A BHEE A
A Soll oA E RSk Ut

5o tigh o]2 9 71&2] 97Fo] IRATA ICOPIIA © AlRF o= Foigitt.
TRATA ICOP9] 7% 875E Level ¥ 712 4] € A 97 ARG |
e, 2x H7), 2oy 53, SFoY 31314, En 42 5% 5 H
A2 02 2T IRATA Level 3 AH4 e @49 daaixt & &
=T AE £ 4 loH, ARl H4 13o] HAEHEE st

RoFL7IEY #E] A 2 HEA 9 AEE AR 9% 8
AFEE 18022846-2 o E& H oA AlRAQ B g dfs] PAlst

166



V. 2ox37|40 29 Wy o :E%W
Jon BEAHI =TS =Y XA 19o] HiXEHEE Q5ta Qi)

(3) A8 FH| U mA Wy

Adg 2IEFA7|E9 A EEQl ISO 22846-1~2, IRATA ICOP,
ANSI 7459.1 25 2T 7|&A= A9 A9, APd J3, 89, 23,
FAES, 2% A, g7] DR gt A4S a3it 7|2 o2 A BE
L5 gE9] AzAA 9 Ao wEt FHE ARHEsta B, BEetEs 8
gt} ARG Al EAFC] E Hfolls ARARE ABSIES =ojqlth. AHl=
A FARE AAISH F71H o2 A HARE AAISHY] HASHA A
7 EASoF it

ZF #2E Aolgt R EL o} Zt

[S0228469] 7%, &= Y= o =719 A3t #2S F55k= S
AL 8} o, [RATA ICOPL EN T3 9 ANSI B Q
SIEE St Utk whH, ANSI Z459.19] Aol F9 Aw|o] tist Alg
AAF 712L TF Yol HAstY ot AH|Q] AN AAF 7] 1S0228461}

019_

ICOP9| 4% 671d< A &&= skal AAIRE, ANSI 7459.19] 3¢ 1189
gt ¥ ol Al AR Sl=E el

IRATA ICOPL #A] Lol A] AA3SE 01U ol&) &u|7} FLufsfiof
YAISHAL QAT

rol

SE]

167



N
rx
1594
00
i
lika)
T
~
>
10
rQ
[
N
MM
[}
]

4. BZY Q9

=

HA

=W 2EHIL7|&0) i3t L ofF] AAFHA] Lt7] W&o Y
EES Falste] IA|Fo 2 85T Qe BFES Aot EA 6.

g = Qe gE3Fel #5224 ®ESF 7]FH(ISO)NA AASE ISO
22846 Partl & Part2, 9=9 2xFL F3]Q0 IRATAQ International
Code of Practice, H|®Z ZZo] ZAJH u]=+9] ANSI 7459.1 Safety

Requirement for Rope Access System©]|t}.

ol QAolA HALG o] mEL ofefo] e} P

(B V-1) ZME 38 BE

esH 7|2
@7h 2
ISO 22846-182 'S?2§§§i§_1
Personal Equipment for Protection against falls ISO SO 22826—2
- Rope Access System (20124)
IRATA International code of practice IRATA 201444
for industrial rope access (8=) .
ANSI 74591 ANSI 20211
Safety Requirement for Rope Access System| (O|=) .

W g, 4o Wa I, A Fr| Sl e AR AAL AT
Qoich. ol Alg 2EAT&Y W9 EE EHS B 74 EEo|A
R0 TR Qe HES BASIL, 7 B Hfolz



V. 2EEDV|E9 =9 gY

A

ne
fo

W] TPl AR o]

r&"

B8o] 9rt

1) ISO 22846-1&2 Personal Equipment for Protection against
falls - Rope Access System

ISO 22846-1&2 Personal Equipment for Protection against falls —
Rope Access System= ©]5} ISO 22846°.% H7|Jtch A|AEZS7|+
(ISO)oll Al ¥ts¥st ISO 22846 EF2 Part 13 Part 22 Yiro| Zbz} HHej
E et 1SO 22846-Part]l-2 AFY-8 ZEPT A|AFO] 7|2 E Aot
AoH, ISO 22846-Part2= A& 2T AAHY] 7] %], 24 Alg
W P, ARe] e o=, qlee] Q) e A4S, Aulo) Az A8}
HHE AEZFQ HIARS EFstal Qlck wEhA 1SO 22846-13 1SO
22846-29) ARHSL AExom Fe aoksiart

{ISO 22846-Partl)

o] B2 g WAL B RoIA HY A ZLHD PULS BT
AR EFshn ok READ WWE ASSHE 18%, 189 U
AGAANA Fas7] go) AL o] EEL Rur} P2E EE A
Ago] AAHAL o 0, The TEE = Aol AFolA RLHD YL
AT ) Agah RIHT A4 A G, o], F2 WA 9 SuoE
A4 4 et

o] EF9] F8 HA= ofiet 2o
1. 4& 94

gofet 49
3. 99

169



At

A 2oL QRVIE OrES flgt G+

7} Bajol ofak MRS Qorstolnt

o] EXO HO Tl ZEYD WS A48T WY 7EAYE B2
ot T8, W89, AR, BEFD WS Uske AY L B IS
9Jat Aolth. 2t P2E EE Ad APo] HLYAY AT Ao
ok Au), A AR TP ZDAD PHL Agstn ot

o] EEL WA, FEE A, A% T2, F87], A, e 5o
o] ZRE AETHE 490l AET 5 AUk d4 BF, 1= FY £,
IF T2 59 E4T YPIAL HEEA ek §4 B BARHE

30 |
£

(2) 802 H9|

o] EZo|H I golot oIt ofe|=Ietoln, A, S7371, W ],
"elol, HAY, 7], FYARTY, Y=Zetoly, F(line), ZLHZ,
FdE, WA, h2olE, AYE B2 72, A NG, Ggole} TL
golo] ojgt We-e Uit

Q) &g

- AR By

flok atet.

rd
2
o,
)
=
N,
i)

>
oo
19
L
()
ox
We,
=)
el
Fo
b
i
ol
A
N

170



Lh mEl Bl 2 AR

+ BE Gul §Eoh 2o WA ALgslof ohul, ARG A} F7|H o=
AT AAE sk ek

s Aule] §4), B L Bl HW| olFolAo} stul, ARYA Ei

-1 =2
TFAAES B VS 24T 4 lolof k.

- QPAZO] Bol AXE RELAT BEAA LAY 5 Uk oYX B
W AD & Slolof sul, 2 WA FAE e AXIA 2 A
A3 2Fo] B olof st

- A9 29 ol raBe] BFolsH Sste] shshe A W)
A%t 25 vtelsfop st

YA glofof gt

171



o
Ki
oK

H__Auo
__2._

Jis

O

q

ki
=

17}

XX

=
=

AR} 2]

o}

A=

St

o A}
b
]

T, o g2

o)

% ool gog Ty ojof

&%

o
ol

o}

T=/9

ofH, B4

3fjoF

A 714S %7

T

P AYER

o A}
b

ket

3t

o]

1

{ISO 22846-Part2)
[SO 22846-Part2

—_
o

X

o

Aol Ad

A}
A

A

spa A

A

shtete

o] &

A A" #EE BE AREAOA HEEH,

;%

=

=

[e]

R, 14 AR

172



V. 2O%a7|s0 29 Wy :E%W

NESE @Hwo B7heh ezt Bastch o] BIAole iekshA 2okl
g FAF 4 YEE SPon AH P I

1. 99

© P N U W
5
=

1
2

7} Bajo] ek ARRES 2oFstolc

(1) 8¢

SO 22846-Part2+ 1A o] dish 2L Wi o] ARgo] Hst A4
A R3S Algsteh o] EEL ISO 22846-19] 7]1&
18, Y, AYYA, 2oy AP
AR = QIEE wEolA T 2 S FE, AY, = A9 4
FHo g QT +2E 4 A AP %]

o

ISO 228462 o7} &5, UF #e, LyH4

d

173



[

A 2oL QRVIE OrES flgt G+

23 T2 763 AR 7 Al Aol T B8O Ag5A) et
SHAgE oleldt BEel BARK: AEE o] BEe] AXL BT 4 Urk

2 80 H 89

o] BZ)H I ol @ oI ofo|= Fetol, A, YA ehel, WA
xQlE, o 57471, Mg A, HAT AY, 92 A, olF B,
B4 22, 3 A7 A2Y, 2% A%, A5 ok bl gunel

Zetol, ARte A% sk AN
2=, o 39 AL, 94 AU, 2mY2, 2273 gL, 22ga

2UHT AQe BE Zuio] AT oJESHE YHSL AT ArdoR
Zsjolof i}, REATo] B4 Aodo] AP A PHAA AHL T,
o 2AS 4 0 712 PAL wesjof Sk P BY A=L mgR
avHHQl gelh glojok stel, A o] dol, A9 3, A4 A, 9N
59 @42 Tejsiop gtk olelet Tej AT W 9 P& A} sHow
oo} 4 girt

A9 B7e] AT HaTo| J1& £ES A0k s, B, PE,
Aol WQl sz wet A8EE Y& o] gkt 2 B4
ST 98 AL AU A% 2, A9 AHY Bel 2, guY

@ o] wet AgEt
BIYTL Aago] SutEA AF] AL @ B A, A
(P G 0 g ), AR, AE, A4 8 A B, 2

174



V. 2O%a7|s0 29 Wy :E%W

(27 9 Ag)o] HPsHA kol Aok Gt o] FREL 1SO 22846914 2

o 2gor FAHOE TFolH Yrk.

(4) &2
7h 7= |
* [SO 228462 2T A9 Adyt Ao HQ3t 7|&Z Al-5shH,

% o A9 WY BAEL WA T, o] EES A2 B
oA TR A AY PAS AP A4 2F o] HgH
¢ EEPD PEWL 1w 7142 BAHor s, A BYAE =n

T A58 54 A= 7 A AR B 7= ofoF s,

Rl

L) 22| AIAH

o 2T AAoA T AAFS ZFAY] P -‘4‘:]19}557— _'404 =
F|aslet= Aol ol QhHgt A
A= A EE ofof 5, o] A|AE2 HI}sh= X—Hﬁ oH7g 3t ‘?3341 ﬂ:rL
Ao 2E A&EH o2 JHoJEEoojof gt} of|lE =0, AAHA
Egtone}l 22 ALILE ofjHfslal AH| H =
Sith Qbd3dl Y e HA Sk 9450 2o
(Safe System of Work)'o]gtal sttt

o,
"e,
=,
U

YT A4 AR Aol A APA WA AEof Tt

=
Z]‘?ij% %ﬁé}ﬂl LE-—G]—7] HO]‘ 7-'".‘1]0“% ;(].9/] ?_.%L ;(O].H] /\]__g_’ Z]‘%j
AR 92 Tkl tiet o] EREIC £, Eas Bel, 2E,

175



L
NI
o) =
o qmr_Wdl}r
o
- %a@am
, M&rvw 4 o
O]
iy o -3 gae_p:o
o X o Mg e N
. xmmmuwamw Eiﬂﬂu B T B
5 ,mH_7XuHol_ L|1_7l..k|,_~z_u z_uw_u_—o,_}
o ﬂ_.,_mo:lLﬂa = W %OLW_E
o ! LE iodm% HL}Poutu
JoH 1_t_ o] o o o o ol 2 5 X0 =
o %%@w@ LT qmofw
ﬂ‘ﬂlpl o,DL‘.A‘_HEo,n__m ok E.E.MO L-‘wJEIL.
@LOM 1@x%7 @H w ﬁﬂ%uﬁ
T - ,}rEﬂmo Ko oH om_ﬂﬂu_,oh
_m_uo,lll} ,O._.m = AL
M P .uuﬂ__o a ur X : o i
;OE ﬂt.l 1__mv oy s Lv_l jun wA,._ _wOE ‘DI
_.__01r ,olLon*o]_ﬂ_ C._z,_L.LX zon—ﬁ
1_|Xo dﬁe T X = 2 - T_dlm,
7H_._ ol WHE_A qwmuamiﬂ e_a_,uA_ﬂ_
B o _I‘n_o_EXﬁ_leg .mﬂ_A.l__o wvl,mﬂeﬂ
I 1 > X NR oy < P
o X Mmoi,,v B W o _Q%o;ll_
I ﬁjﬂ__ofwo %E_Lwﬂ ﬂz_iw
) LI_~0 —
o Umﬁmﬂiﬂhﬁ el ,ﬁ @%_@Q
ﬂ_-_ﬂnﬂ uo]]ﬂu7m ,mm_.L E_ T ﬂ_-OMau]
. %O m__AO‘lJI:.LﬁO‘.rH HLE,.X.._lfAI.I — mﬂrA
s memﬂﬁo_za mm@c_& mwfdmu_
) (== )
o = %iﬁﬂ% thg_%# "__noa____ﬁ_
of ol 48§ﬂ@_0 ﬁduaudl_iaa tuo,édn
= on iU I o %O 0 i m“_ .ma.mﬂMM o o X Bawm_lwklﬂ.w_
O woo® YE = & R
— ﬂ_lhm_u - O:.: o 0 __O.._ — Qn_ ﬂ:._ ol = Z_.O —_— A
LI_.E B B . F ,_.._.,Io..m El_ _.rr,._Zlo
n mﬂmu__um. 1_.:1___0212 ﬁﬁmao wou
. 5 oF T o O F R __omﬂd..v_o
o or Hl T ™ 7 _M 51 T ST T o
. obﬂx KA qu o
Lo o ﬂ_.uAlLl io° 3
__1%7ILA| T
\%ﬂﬁﬂﬂ_mﬁ <
. z,_ﬂﬁ 80
X OH
=4

SHA

o

O]_;‘(j

= Z—}-(g X]—7‘|_

¢ O
T_’:Og @']_

176



V. 2E8I7|E9 =2

o A3}

=
¢}

F A4 2]

oo
K
<
;ov
70

NI

IA
B

B

o W
A o8
o) H

o }\]

o] At AT o

!
M| o]t}

A

=
=
L

o A}

g
il

04

] d(Complex)

P
4

-

St

o]

=3

F(Simple)d E%

2
o

o 3

Bl

7
<f)
ar

oy
W
T
g

o

g

st

°

=

g

ki
=

o} 21gix}

]_

T

o
3} ol

1 glofol

=
T

i

%

L (0]
‘6‘3:1"5

=
L

s, 7

3fjof

ANZ

Axtel 7%

¢ A}
=

oW

o

o
{Jo

ot

LN

S

= o]o}
HA epAL Ak §13el

1)

=t

A
T

A A

o =77 A=

°

rd

(o]
Rt

N

o
ﬁo
ol
oX

A%

177

o o

"|_

1t

A

29

=
o)

[e)

M, =7 AN

°

o] glofok



A2}

£

ot Lol As A

(9

61
o §

3, 9]

Hl= EEo] dog o

N

gl sfiof

HlEo] A=A

Wik 2

s,

T

S

82k

=
K<)

1Ho
<

(IF) At

{F

o

Heo] A o)

L=
T

HH, 2

s

8fjoF

= 7Ps

o
<
o
ol
o

13

Bejoto]

i

ol )

o)

g Ha

g

I-

913

I &= =

= EJ
= ©°

[ e R A

)

Al 44

Agefel

5

‘_O._

o

T,

Al Hsor 5

Qs

=
=

178



—L
T

2

Io%

T, -

o}

3

"I_

o 2

o

"|_

T

°

V. 2387|189 29
7FAoF

so] A oo

o

AAH ez | = oo
7} 7]

[e}

]

o
1k

=0
==

7]

-

3

o]

ASA, FA 2 A”A, A

) 712 X 2 2A 7124
4]

« & AAY Ao o

ORIE

T

H=, AAl 5

3

-
= A

A AgAr

o IR

’

prlo] A, Abg

s
o

St

T—

ot

-

o

o

!
J))
_

A2 7le, A AEH

Tz

A, 2
FH, AA]

©

ofof

]

1

7=

= .

oW

i

179



et

-

°

7|gko 2 A7 E|ojof

—_—

;Of
il
Njo

oW

ro Agul]

a
E

- RIHT QL ZAlo]

J|
o%
<

oW

ls}

{F

o

ol

T
o

=1
oK

Of
E

i

ol
B

&

3o
| i L
A ore

T

O

bol, &)
i}
Aujo] st A

[

=

. BE FURE 44 TS
fol, 3de 23}
ol

I m8E A4

[e]

°

"I_
EJojof

A=

o

[e)
[e)

=

floF

o

L

o,

A
u

=

=
hEs

it

ar

i
(e)
(o)

Al

3flof

o
[¢]

tt. 9
=

]_

o
Al

o

A
Hat, 28 A, Ve
ct.

7} o

7V

-

3t

3fjof

o
o]

=
E3
3
Al

15
[e]

7V

3flof

o

EY

=
(9)
=

1

T

a4

q
N&EHoR §A

Zk

™, X5 P2 G 2= ofof
a2 24

RELEE:
ER L]

s
[¢)
-

B7149l Aj%g7tet

=
=
T
e =
T

180



V. 2E8I7|E9 =2

M, =

14 U EF = ojoF 5

e

A<

9
PREL Nzl 27

<k

oV

tol guted) 33

SR

o

1 ord A

=
=

o A}
L

KH

p

o

ARG}

=
-

]_

2H

AJu))

ste

Q.
()

PAH AHAlo] A}
o} AH)
. 57] Al o

Ak
Al

ERhEsh

° EE_
o]

_(:)__l_

b gholot

ik}

o

b} o] 4L Wrke

o)

9

A 4Jo]

_é__l_

oj

)
_

ol

o

NE
K

o}

lo

9lofo}

4

#qo] g4l et of

ol

5

371 9

&

HX

o

%
o

stol, 29 % e

= ZbHoF

181



op) 2oFI Elo] 37|

(6)

7 gt A

L) HH| A oA &

182

2EHT A X9 ERHS T
vy A Ao 72 APES 9T 5

238t % glofof @it 7+ 2o Aol wel
REYT PE 52, A9 f Ha 9 AY AY, 29T 999 7%
% o= FAwofok

SEg Wleln Agaor gt AdRe Ha 2
7

sfel, 1% 9 We RIPT Eolojof ek

H

o

e 2T e oed S0 Agsor otH, JlAke] ] AlAH
oAA gold 71l wet d=sior ooy, Au] A= Al 2 dF
A BAY FAHA AT A HEEA] aLEsfop gt

g

Ol

— =<

FoljAbs 2EYT AL BE T4 247t s8EH, o 74 a4t
T2 T4 940 QAN G HIAA B B Sk, Al
SrEA] AEAA Y AR Aol et Abgof sk, ﬁE—H% Al

AL S S8 A 4 glolof ahth. RLAT AAGL Ay

ol
A 2 Q= FAIFQ F=e HAsElEE M7 ook iﬁ}.
ot g 3t 19 = 2 ylsAJo] 9L 4 Qlomg AFHDE w2

o g}, A AH O] ofE FEE ALG Fo| B
gelo]] eadon AARAL B} BEH FEs Folsof



=l

V. 2O%a7|s0 29 Wy :E%W

h 2O FH| NS 9Bt SF IIF

5 =5
SHIAQHE): 2EAT A4S shiAst A9 E4T 4 74
o B4 EE G4 SHAS AT 5 ok slAE S gAS
SN8h 7t e TA ALgShok s, HYAe] WIS 915 A >
zAwlojof gt} Shi|AS M i 27, Wkl AA, BT 23}

P54, BHoH2A B nt AL ol At

EX ;7 SR1E B FelopnSy EeloaE Ado] Aste,
upmo] 75l £430] Agsior Stk 2x Mg A MiEA, shetEd
A, AL A%, AHoe] 3RS T Ptk A mEL
Auta oz AGHA, F4 sFo] WAT 49 54 2/t Basi
2L WEAY AL Eo)A] BEsolof shy, 2 BIRE
AHg3) £4 Aok Sk,

AR 1 QhAEE A4t £ FU o] AP A Fg ool
sje, Suloli} 4Qlg Eo] e odms} Myt rdmE Su
37 259 2% 930] glolof stul, Mg A| 9 B2 JMoR
A BE 22, B, W] 75, FE5E B ks ofR, Ao Fu,
24 7% '

dope: nhag dopsg AU i o 71Ee wesof st
Ui B4 B4, AT AdE A8, 2 st o), shi At

183



At

A 2oL QRVIE OrES flgt G+

184

O
FEG 29 oM olf, BUY 9 EE 290]4 ofolg} T2 Fd

wAUZo] glojof stm, 78 AYEE 7 Aol AA§Y & Slofol
st ARAAE BANA AREA HAY 5 Yolof ek Mg A
A% 8 A AE 7F5A,

hu
- |

obs WA A%, vhzet F9 A 5 Lslok wtt
S AR ¢ s AN S A i oo wefslok Atk AE 4
NS@A0X BE), & B4 53, ZARe] AF, 4 Lol, 1elx
B4 AP, A5 Sol BRI B, 2X &4 Haoh 2uelo
S8, 33 AHOIA A5 WY J1s0] Ik FAE AP 7E
A ol ES At B, 84 3 A% BeHA X, Bl
HeA, 7 HE Ao] SHE T sfof e,
Q] 4]+ we] XS MYt ok 7|2 Tefslok ek ofuiA]
g4 715@0 5248 6kN), 48R Aol AL At B
Zet A QA8 RS B, 2e A SASHE B, 2uee)
S8, AAQ £4L PASkE 5E, Aea 2mold el g
N5, Y B4 A, A4 AF DAY Puo] wex, S
X A Gold, B 9ol FA WA AFs olf, 13

UL AR, A5 7hs e skeelld B &4 A, 22 719 R A3
ol s



V. 2O%a7|s0 29 Wy :E%W

A= AR B ARl BA skl
frelaior et

716k 5] 1 71e AE)e] o] wRAT A, AR Aol EA3] 87t
sHAY HIAESfof sttt HaAl &

£1Z Fohe Aol Fastth

ARt AL o WEH gls W stilL Qo A RS
AHgSHE Zlo] ok &Y At BRAQ AR shavt FE 72

Sooz §AHEE F2sof st

il

2 YA A A BE o MY HGT A BE )
(PPE)E Zreiake] A7} AL SIs) RE 918 4golAl AFEolof
Atk A A @Y T W B FulS 2ok s,
TR 9H, 99 B, WRe BA 5 44 93l B Auls
AFefor giek. gl gulEA HEu T, e e spEv, 2

=2 2
< =AY TofishA] grotof ottt Eot, Lot AEHI B2 BE2

185



oh) & AR 7=
» ] AR 7| 2L 7 AR ARG o]E e 2H5] 915 A sof Bk,

ASole G AW R4, AUl AF DA, 4G Faot AL A
Qg B 2, et 44 AR, Foll} 2 5ol
sabg AR, A9 B2 P& oF, SFtRAont nhre] w2E A,
T3 A4 dAe Auot EakEojof st

AL A

o ZH| FAAb= F714R1 HAR o|FojAof ohu, HAF 715 [AISHoF
gttt BE s AR Aol AFEAE HA o sk, TAIFR] AAE
B9l fsqt Aol X&AQ HARE st 11 23 7| Edfof gt
AZAA 7} A5 FEL} [SO 22846 7|&S whatof 5hw, ZF &u|9]
AAE §A] B 7185 FASoF gith EA17F Qe Bl SA] £
E+= H|7]=ojoF otH, S5 59 Apdo] ARt A= AHE-E SHetaL
AA] AALE Hrotof i

o ZH] AAs AR ARE A, AAIRE 34 HAE 283 AR EAY Al
AA] AALR o]FojZltt, AP ARG HH2 w| Y o] FojAof s, A
AAME o7hduitt " Qlgo] 3sfjoF gttt F3F HAR= A

9ol WA Ao] 7tz A

op B2l U A
- gulo] Fa P B AZYA AFL gl shul, WA Fuls
AE, Az, B Z0]E dof Ak 2% s ARS ST AL

=0 §7F AT 5 AR, Siee ARSI & HH, AlA Fole

186



lLs]

F

M
_J

V. 2EEDV|E9 =9 gY

A2 ATL ANFHS W) A4 AzAAk A} oFH ABL
S8 AAZ ARG T A D7D A Axof stk IR
o5 Hulk B4 AL FUSL A2AA] 2AS Wolo 5,
Ao Wast A9 AP AEAZ AEoF Tt

IR

Aulo] fARSL AzIAL] AWe wor o], HeE Aoyt
"o AzGA el = AR JAo) ols) = ojof s},

Al A 591 glo] AR WA AL o i, Aol wAE ule
=] AFgOIA AL o] B H7Jslok et SeE il AAE
A %Aw Q9 PAS wolo} wet

A =2

AHo] HTL A ZAA Q) A} SO 228469 2 AFGS AA3T
mretof it | H2 AR E3slx] Wolok o, A|RAA 9
F7HAQ B A& 1o Sy,

7 | 7|

o AHls A2AAZE 2GS o e =55 I =EstH AREOA]

A2Elolol 31, THA] L8317 Aol %eE o] SHlg wool
sheh, 5ol Aaglo] £AEAL A8 ZHsAe] s g

482 Faslok k. Aol Qs AHlE FAE B U]
Aelsjolo stnl, sal7t BT A WsAY waje e
AGEIA FEE Sk Bt

187



188

+ BXFT AYL 2 AT ol 2xo] djd AeolHY AAL
s, 49 A e 71 e, of 7l Pk s
51 o), Bl Sefold § ol Aol A48T 4 At

¢ AT AL A9 913 A ALGRE FEAX LG chopsh
g Ao 24 & & A

L) ot

¢ BEFD AAGS FHS PAREE FHHL AGHol s, olF
B35S 2ok Gt AYAE 2uof wige UL e A 5 A
SYH9l A gelo] ashy, st g 9l G skt A
eeloz g}

« Zo] WY Aol Yot AYE Hasety, FojEve] FEL
WS, 214 et 42 Folof Stk FAYL 6kNG ZHHA|
IS sfof sn], Lo} Au]o] WG WASHE BT ZAE AFoF
gt

« AT A AQAE A7 F2E T S gdolof Bk, B WA AT e
AT vhesior shel, 9ol 7k QAAET TE ) Eu7h Fa st
DE RQAL 218 BEA =d 4 G FUE TRl el
A AR WS P2 s, 2elE TE AAEe niishe



Op) 2LEZ0 AR

SPAe A1) eelo] HE kg YNE Agstel sus, 4L
7} NS AgAT. APA B, ohE B, 22 wA Aole FA

A 19 B3 ABE FAACE el Sl A ¢

A% o FIE A ol ARG 5 A= Bk

A
std|2o] AZ2= o] Flojof Tt

iu;ﬂ:. ;G@oﬂ
71&9] uigd

A A2"] BAZL 9 A9 27

V. 2O™A7|&9| 2 HY L HE

rIAte] 20 A Agre shul, 2] etel, 87 A,
e} o] HulSe P4 Aol shi|ao] QA of

Az FAEt. o BulE

Q.

A oZ BE o] HgHu, ZRHIE P
2 Aule] PAY EYAoE AAsE St

H= E8 V=

)
o,
2
)
filo
2

rlo
ool
3.
ol
2
e
by
1o oj4

rr

189



AL o BT o] we Ha F A AEdor sh,
T2z80] g Agglo] 7+ glele. JpEA oz Aok st AL
12kN(I5KN #4) ol4ge] A=74=g 7hHok shvl, Baw 49 27
BAZ A T2 44 AYshok st

- TS AR 29 B AL8SHe ThES FE8] Susol S0, tiE
A A A9 o1, Y AE 2, HE $71% B7] §ol4e 19
ok 2.

- 2 AQ] A dubAel BA : Rni urtee mAy ntd b
Apel 2 RE BEsor s, ARt A4 X B Holx|x] YLE
QP £X|5 Sof Btk E3t, b SOl LAGHE HASHE ARt
9 zo] Jx]8hok T,

(8) HlA} At

7h 2= A

. BARe] BES A%F 7R 44T Ano] 9 Ak 2y AL
M Y Az Mol 2 WA A i Ake WS 1x AYe

A 8ok gt
- REYT GO AW AU, S AU, PG oA, A5 BHS

pC R oE

Ko
ol
-4
BN
N
ol
fijo
=,
)
(o]
)
ol
O,

190



V. 2O%a7|s0 29 Wy :E%W

« AL T 7150 SAHo] glofok Sef, BaF T Pulet SF
L g4 Agol Fulslolok Bk

- A} o] WA A4S, AYAL W AWL wolo} Bt

=

o NATA ESRSuk QXL Ao e IS o) WY 4 glon,
o2 Q5] o)Al G & k. o] Aol thet H4l ARE A&HoR

ZA|3joF gt

) =X

= = Z::l_ — R =
2o} 92 RE Boulolo gtk Ea AN 2L 4, 27} oug

wste] AWE 4 Qojof shW, AT A MR AEuotop gt
F4) AZhe AR i AT =29 A B4 Tsjor Ak 55
291} whgto] AAAe] A9 LET W Sad dFL v 4 U

H
w rln
o[l
il
(o]
f
[H
o
rH
D)
A
D)
rr
ol
B
o
D)
rj(g
e
i)
ok
oE
filo
A
D)
_0|L
H
[> 8

>~

oo

e

>

30

oL L

°% R

flo ok

1o o3

oLy

I

ol or;

Y

~ N

=

> o

- 2

¥

o =

o =

N

M

(e o

ST

Tr

2o

LR

2 fllo

%

o g

oL M N, o
@ oS my P ogm o
fo & H & go o

l
i
ac
N,
).
Mo
A
_.m
(o]
<)
ol
4 &
>
02
R
Q.
=
=
1=
£
S,
i
Q.
=)
ojm
£

191



A 2oL QRVIE OrES flgt G+

% g B A L
g QY 9 Bas 240 e A4ol Baskt s, Fetk A

Table A1 — Recommended competence/knowledge requirements for basic,
intermediate and advanced operatives*

| Basic | intermediate |  Advanced
Secondary methods
Install a re-anchor (re-belay) K C c
Use of pulleys (understand and construet simple K C c
systems of mechanical advantage)
Place and pass a deviation c C C
Change from one set of ropes to another set of ropes [ C C
Rescue
Rescue of casually in ascent K C c
Descent rescue via obstruction K c c
Rescue remote casualty by lifting K c Cc
Rescue with horizental and vartical movement K K 9]
Complex rescue participation K c c
Team rescue management N K ¢
Extended technigues (ses Annex C)
Aid climbing K c C
Traversing K G G
Lead climbing NfA K c
Advancad rigging (traverses, etc.) NFA C G
Tensioned ropes N/A c C
Key
N/A = Not applicable at this level.
C = compelent, i.e. the person has been assessed as being suitably trained or qualified with regard to knowledge and
praclical experience to enable the required task or tasks to be carried out properiy.
K = knowledge, i.e. the parson has some experience and can work safisfactorily under the direction of a supervisor,
but has not yet been assessed as being compatent.
MNOTE The three-level system described in this fable is one possible classification system. Jurisdictions can choose lo have
more levels or less, depending on thelr needs.

(28 V-1] BEEE ZOHZ J|3K0 9 27 M
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Table B.1 — Recommended minimum knowledge for management of rope access workplaces

Knowledge

Responsibility
Operatlve | Supervisor

Manager

Knowladge and detailed understanding of legal requirements

X

X

Awvgidance of risk from falling objects

Control of hazards arising from use of lools

Maintenance of affective communication

Caontrol of all objective hazards

Maintenance of adequate exclusion zones

Understanding of worksite rescue plan

Implementation of procedures for selection, Inspection and cara of
equipmant

AR AR A A
AR A ]

e | | | | | 2| e

Completion of worksite records

Implementation of procedures, method statements, work plans

Proper managament of all access and work equipment on worksite

Posgassion of a firet-aid gualification

Pra-use inspaclion

Preper care of personal equipmeant

Understanding of work lask as defined

Canrying out of simple rigging

EAE A A B

Monitoring of effectivenass of working methads an worksite

Ensuring personnel, supervision, work equipment are appropriate

Planpning for any rescue for a particular work situation

| Correct storage, care and maintenance (schedule)

Craation of method statemeant

Provision of first aid and employee welfare

Craation of procedures, method statements, work plans

Reviewing overall effectiveness of working methods

Completion of risk assessments on worksite

Pre-use, detalled and interim inspeclion

Managemant of rescue for specified siles

| Supervision of rigging of ropes {anchor lines)

: Ability to control access mathods

| Ability 1o control work tasks

| Implementation of method stalemeant sel out by manager

I
EARE AR A A o e e Bl e e B B R i e o e e e

| Creation of precedures for selection, inspection and care of equipment -

Creafion and operation of access management systam

| Greation of generic and task-specilic risk assessments

|
|

E Maintenance of office records

Maintaining records of accident and incident dala

el e B e o e e e A = e e e e ) R B - R R -

[1% v-2] ¥NEE 2OHZ o

ouF B2Z Yst XA
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o]4t ISO 22846 Partl & Part29] W& &4 9 g
228462 A8 2oy A9 S HAoH] Yol AFH A 2EO
T8 YEo2E= AR A F MY BERE ARESof o, QISH RS
71802 dHst FA Egdfof o W8y AR SET ST

e ZFok s, S5 ARE Hvdt = et Aol &=

2 o} glofo}
dohe dhgol Easlo] ek wR, 2<] ol W 43 FA% vl
Agsolol At B Aee ZIHT A] g WA b Bl

QAE [SO 2284694 t-&1 Utk

2) IRATA International code of practice for industrial rope

access

IRATA International code of practice for industrial rope access+=
oJs} ICOPo.Z H7|glt}. H#AQ LT 7|EAet 2o Ve &83
MBIAE AlSshe YA ti#ske =4 E3]9 IRATACIA T3t IRATA
ICOPZ 2T A& b 2] W o] disto] wlj-e- JAlstAl AgstaL
ATt

[RATAY] ¢ I3 FE(COP)= FAEE &Y Ala”l 52 93 2o
o] gt X3 A FEt. Part 1914= 712 Y23} Alo] ARFE, Part
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OHS Regulation Part 34: Rope Access

34.1 Definitions

"rope access' means a technique in which a rope access system is used to
provide a person with access to and from a workplace, commonly including
suspension at the workplace, in such a way that a fall is prevented or arrested,

"rope access system” means a system consisting of

(@) a sit harness or full body harness,

(b) rope, lanyards and other connecting equipment,

(c) anchors, and

(d) other components such as ascenders, descenders, belay devices, backup
devices and fall arresters,

that usually employs 2 separately secured subsystems, one as a means of access
and the other as a safety, secondary, belay or backup system, but does not
include a boatswain's chair®, also known as a bosun's chair, or a zipline;

@) Peliet HATTEAHBNAMS] HHIAFE A0 i

34.3 Rope access plan (2O =17 2))
34.4 Training and certification (&2 2 XtZ21Y)

34.5 Safe work practices (QIEIEH Q1 AlsH)

34.6 Two-rope system (0|5 QX AJAH)

34.7 Personal log (712 4 EZ)

34.8 Rescue (28 7X)

34.9 Equipment (ZH])

34.10 Inspection and maintenance (A4 % RXIE%)

34.11 Anchors and anchorages (D&A 2 TXAMH|)

34.14 Safety headgear (2tHS)

34.15 Maximum arrest force, clearance (Z/t F= XNX[E, &= KR Hal)

34.16 Removal from service (E2fZ9| AI2ZX|)
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Abstract

A Study on Establishing Safety
Standards for Industrial Rope Access

System

Objectives :

The objective of this study is to propose legal safety standards to
enhance the safety of rope access system, which has rapidly expanded
across various industrial sectors due to its efficiency and economic
advantages. Initially limited to specific tasks where alternative methods
were unavailable, rope access system has become widely used in
diverse work environments. However, despite its growing application,
safety—related accidents have occurred, revealing a lack of legal safety
standards and regulations. The absence of these standards not only
threatens the life and safety of workers but also leaves safety
managers without the legal standard needed to systematically prevent
and control potential accidents. Due to the high-risk nature of rope
access work, unskilled workers or improper equipment usage can
significantly increase these risks. In response to these concerns, this
study aims to emphasize the need for legal safety standards specific to
rope access technology and to propose practical, applicable safety

standards for implementation in actual work environments.
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Method :

This study adopts a method of collecting and analyzing various data
to understand the current state of rope access system in Korea,
identify associated safety issues, and propose a legal framework for

introducing safety standards to address these concerns.

First, to comprehend the current state of rope access system and the
safety issues arising as it spreads across diverse industrial fields, the
study analyzes domestic reports related to rope access system,
statistics on safety incidents, and trainees count data from private
training center. This analysis helps in identifying the increase in rope
access technicians and the technology's expansion into various

industries.

Additionally, to identify specific risk factors of rope access system
through accident case analysis, a survey and interviews were
conducted. A survey was administered to technicians who completed
rope access training to identify the main risk factors at work sites and
understand the current state of safety management practices.
Furthermore, interviews were conducted with clients and on-site
managers using rope access system to collect diverse opinions on its
actual use, benefits, risk factors, and the necessity of establishing

safety standards.

Next, to establish foundational data for the introduction of domestic
legal safety standards, foreign laws and international standards were
examined. Legislative cases from countries with legal safety standards

for rope access system, such as Japan and Canada, along with
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internationally used safety standards, were reviewed to identify
applicable standard items and compare the unique aspects of each
country’s regulations. Through this comparative analysis, the study
proposes suitable safety standards for rope access technology in Korea

and derives implications for domestic implementation.

Finally, the study discusses how to detail the safety standards derived
for rope access technology and how to integrate them with Korea's
existing Occupational Safety and Health Standards. To increase the
feasibility of introducing the proposed standards, which encompass
education, equipment, and management systems, institutional support
options were also considered, such as government support programs
and hazardous employment restriction rules. This approach emphasizes
the necessity of establishing a legal basis to reduce additional cost

burdens and enhance worker safety.

Results :

Rope access system, while beneficial across various industries,
presents significant safety risks. This study investigated these risks by
surveying and interviewing rope access technicians and site managers,

revealing key hazards in training, equipment, and management.

Training: Many technicians begin work without adequate training,
increasing the likelihood of accidents. Rope access requires technical
knowledge and hands-on experience with ropes and equipment, but a

lack of comprehensive training exposes technicians to substantial risks.
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Equipment: The use of uncertified or improperly managed equipment
also endangers safety. Frequent use of uncertified equipment and
improper installation were identified, both linked to a technician's skill

level and regular maintenance.

Management Systems: Effective management is crucial, some
managers lack a full understanding of rope access safety yet. This gap
can result in overlooked safety checks and inadequate monitoring,

increasing accident risks.

The study concludes that structured safety standards addressing
training, certified equipment, and management practices are essential.
With proper standards, technicians could receive necessary training,
certified equipment would reduce malfunctions, and managers could
maintain  safer environments through effective oversight. While
concerns exist about increased costs, comprehensive standards would
enhance safety and efficiency, benefiting both technicians and

employers.

Conclusion :

Rope access system has emerged as a critical solution for performing
complex tasks at heights, but its application requires a rigorous
approach to safety, skill, and management due to its inherent risks.
This study concludes that a comprehensive safety standard framework
is essential to address the current gaps in training, equipment
regulation, and management systems within Korea's rope access

industry.
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Globally, frameworks such as those established by the Industrial Rope
Access Trade Association (IRATA) demonstrate the effectiveness of
multi-tiered, structured training and certification systems. These
systems ensure that technicians acquire the necessary skills
incrementally, undergo rigorous assessments, and earn certifications
that verify their competency and professionalism. Without similar
standards in Korea, untrained and unqualified personnel are frequently
deployed, leading to increased safety risks on work sites. Establishing
a Korean training and certification system tailored to rope access work
would be instrumental in building a skilled, reliable workforce and

reducing workplace accidents.

In addition to the need for training, certified and properly maintained
equipment is vital to ensure the safety of rope access technicians.
Standards set by EN, ANSI, and ISO provide robust guidelines for
equipment specifications, classification, and periodic maintenance, all of
which are crucial in minimizing risks related to equipment failure. Korea,
however, lacks a unified regulatory approach to certify, inspect, and
manage the lifecycle of rope access equipment. Creating a systematic
standard for equipment certification and management would allow
technicians to rely on high—quality, secure tools, aligning Korean

practices with international safety standards.

Furthermore, effective safety management frameworks must extend
beyond individual training and equipment to include organizational
responsibilities. In countries where rope access safety is highly
regulated, companies are required to implement detailed safety

protocols, including risk assessments, competency checks, and robust
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equipment maintenance schedules. The absence of such frameworks in
Korea leaves rope access work susceptible to inconsistent safety
practices and increases legal liability risks. Establishing a national safety
management system that mandates clear protocols would empower

employers and project managers to proactively safeguard technicians.

As Korea moves toward establishing these standards, integration with
existing regulations and industry support is essential. Financial
assistance programs for training and equipment acquisition would
reduce the economic burden on companies and technicians, fostering
compliance and promoting a culture of safety. Furthermore, making
ongoing certification and safety training compulsory under national
employment standards would ensure that only skilled technicians
undertake high-risk rope access work, ultimately enhancing workplace

safety and operational efficiency.

In conclusion, a systematic approach encompassing structured
training, equipment certification, and safety management protocols will
strengthen the foundation of Korea's rope access industry. These
standards will not only align Korea with global safety practices but also
ensure that rope access system can be applied widely and securely

across industries, safeguarding the lives and productivity of workers.

Key words :

Rope Access System, Safety Standard, Safety Regulation, Management

system, Equipment, Training,
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