Electric
Electronics

S|t

SRTIALTH R

€ERIK






X+ ) Electric
Electronics

HIIETL

—_
o
~
2
ﬂJt"J

1. _E_Ol;ggj ......................................
2 BRA e

II.TC78 20k LSS

1 AJEE QAR oo
2 JIE BB B e

. TC78 20k =Xl H=38t %*%
1.TC78 20t BE

JLTC £5 24
L}TC/SC_J“ ZEAL ZiHIH S o
[ 8= ZHEE B2t 03

l:?l
"1*-?-*

2. _E_OFI:EH TEJHLE SIS vvvvneeerrniinn 17
JEBHE TC/SC 2 HE L &

Lt ot= =0 R HIHE N oigt
Ch 6HE TC/SC =2 01% X S8t

o@

V. =) HE S Esoig

1.COSD EXI ATJH eerereerereeneniiinins 23
2. |2 L= HEQRq etz g vvvveie 24
3. COSD ZHE AT «veverveveveineineinnns 24

4.2022= COSD Mgt =JHHE 2AE - 25

5

o
o
o

n
N
oN
r=
02




. =0F89

O LTAON HitE HV|E HHANA| Bl HES S0t ofd, HHA0UNM 71 S2f M7

AHIXMZ HU= 1RgS M0 2t ST 0j2feh 7 & HiE2 21210 M=Z Sofi O|F 0Lt

[323 1] & 0Py

BT MZ0M| F47|7} 714l AEHOIA F17 [ ZIIAPE B2 25 SMEIIR
2|, ASk= M2 XS Lot [ H 1 ]t

—

= F= XX RIS TS B, =

20| AT} 2P0 TREIC,

N
i
>
00
_O'g
2 op
Off
r >|
r

TCSeE M



=214 oTT
2 SfEE 2
SIMEIIR 7132 o|2860 M ==
sepptesag gst s whtsas LSS ASAIVEISSC
e FHOR SIE| OFH12 01 O Mt
IO K1 TSI Sgiole W e
od
RUPHEEE MO 02 SR EESI TP} RO HHASE 01250
s 2
BRIARI0] o0t 585 igiRfo] 27 91801 7o) 8
B19IRIO] 2 9IE0] Bl 52 RO BE BAE IR 4
da A . =l -
& |
|
B
oy
Q2 S0| HEO|LL MAFHEON 3 LT |51 AT} S 4 Q7| Th20) BrEA|
212 26 APHAHE0F 51 271N TP 59| M507A7IS UEels [ B 219 22 oS
HETLE 7|7 U RIS M50 SI5HOF SiC)

[E2] 2458 717 U IR B8

SHF20|M LSO 2R HS517| Qo SARIAXL
JHQIE SHH|(PPE)E ML, MO, HARS) HAS S0

“_»]
oto

gws? oo

SRR ST POMNO D TEFI0! AT} LMGH= 22 WIS | 95
=)

rﬂf"

S0 YAoHs HOR MY, M2EA, HOAME, X

XY Al ZIXYALE HAIZRE EHAF|7| flol AHZoke A2 AKX,
A SO 8lE

SRR A, BAEIRIRIC| KB SIS 9lof ARl TOIZ 2 TISOIR 7172
VEZ TR0 2 AIZEID] SIAE], ZAE| SO| oY




X OflA|

al X|
=< O

[23 2] 2MRAE 717

19654 HHHHZ01| 2

IXHBAR=

o

O

H7ISAP]

X 154 kV 3 345 kV ==

765 kV=2 2& SO0|C}. o

=]
=

154 kV, 345 kV

M=

o

1

o 22U

UL

HKPSOIA ~2t5tn

SALS| Af2|Atl ot



b £HATHoH Ol =t

of 7| AR T}

=
L.

t&S21(2015~2020H)01| H=H 0HA

()

ARC] 47 |t

pru
Lo

470k

=4

_

__o|_

O

£12016~2020)

20184

H 2

[E3] S ZIMALD XK

20164

20201

20194

20174

53m
o | —
™

o N8
<t Te)
Q ™~
D | — | =
< Ie}
™ O
o 8
oooom
=
o

0 g0
I < |l

=
=

Off ofgh ZTALL7E HAQ 41.2%(168F)
AtL7} 36.3%(1483), Sei+H 13.7%(569), &

=
H=

HAL.

=

b

L

oz

<H

)

294

(

%

6.1

2 8
8 '8
O | | ©
Qv IR
3 8
— -—
0@ E
H__llA__oH

HIE 5]t

5

KOSHA GuideE &

UL

23 KOSHA Guide

ey

[E5]

[=1Y
___A_“_

110§
3l
__An

®a

K KO
BRI
Ko~ S
Mo KON
~ OB
= = o 0
moEd s
= & B2
mmu ok i W
KM — 2 o7
PuRESy v
noo e
| Mm 0 ZI
ol __OPT oo 4
oK — ol &
hoor Rk
o1 3l zy O
KRM o of
AR Kr
ol | o B

<l ojfl

um]
- O N~ NN
= - - =
o O © o
VNP
8 8 8
NN
w  www




o=o

o [ECOIME= & 3639 eMAe & HEEE HEot HEg S0[|11 0] & mUoM= 33832 BEES
2atslol] F7RE(KS)2Z 25t ULt 07|0l= MS0l thet HsQrAreat SMAY A9
QP LIARSO[ etEC.

. A AHE sH O 00T S EE

O =L &Y HE X Y +HUHAMS2 HEE S47|”0|0H, 23 Mo 40| £ UX| 42
HE0|Ct. M2t CHEES| SMARAN AEE = HAHE BS54t 7|7 ¥ HXISE 0=0|L |,
U= SOIA =RIot0] AtEofT ULt

o 00, HAE BT & NRAESHH|(PPE)SS| X7t =L &KXt QIO Mg otK| 4Lt
HHAEO| 2|7} IR £HE ZH0i| 0{24=20] L5t QUCt

O ZU{0A= 20054 StaMHSATHATH)L} St=H7 SR 765 kV SHMZ0A{2]
AT H 0t AH|E HLet HE L.

O 55| HAAE(ZEAE], SIAE HEAE] TJRAENO] MEO| HHY|, T, HO[HY], &57| 20
59 &= 20F ArZots EHAYE 7HE 212 =2l MISE M =4 MIZ0| ZHE =0 SR
BHEE .

ZHAE(1.7m)
P SIAIEOl EM=mIIT  OIMEINGK)
:_q‘,‘ " h _- I
M AE(1.5m, 1.7m) ™ .,
- < T s CF (
s "3 ™ — i i E
JHAE(1.5m, 1.7m) oI 3 IEJIEE D9 S (9 Lo
* i -D?
AR )
Rl
=Em HIOI® OIME] FRIHE
HoIAE] Mt
[ O3 3] xR 7|7 L3} HEE o]

TCSeE M




e SO2 JHIEANME R M7 IASAE SO 250] =T AW, 0]o)] 2t
I.

A A

=0 S 3 M= 2 9| 277t 710kl U0 2 JEI0IM S| 7 AR H FE 20 tigt

O r=HASA(20152~2020)E St 600 V 0149] 112 7E5H=2 20|

84,039 kmOlA 2020 194,977 km=zZ HAHET 2,188 km(1.16%)7t

S/toldl = ALz

ZALEIALY,
[ 2 6] Gi=e 19t 7FRME 210] L5 $18/(2015~2020)
= 20154 20164 20174 20184 20194 20204 e

187,668 = 189,577 | 192,348 194,977 -

M2Z0|(c-km) = 184,039 = 185,645
A420|(c—km) - 1,606 2,023 1,909 2,771 2,629 2,188
B7HE(%) - 100.87 101.09 101.02 101.46 101.37 101.16

O =R/ |SAIR 2SS (2016'H~2020) 22U Slgs dHEH, 0jH

ZALZCH0| Z7}510 Q11 2020 oF 32% 2H

[E7]ATE T ISAH 5= H S 24242016~2020)

= 201644 20174 2018 20194 20204
L) 885,999 1,055,057 988,161 939,410 1,017,005
SUETHH) 24,120,691 27,969,628 29,15,4381 31,291,707 32,285,612

M

A/ I g TS



0 2011~201

b ¢t

SIME
=1L-"1

I.

e

[E 8] &M FoZH S8HIT 34242011~2015)

= ag=mi| COSulA| | THOHXIwA| | S==OKfuR| | HHAS Tzt
TH|(Z) 63,333 223,127 107,390 103,835 420,904 379,808
HLHZ) 12,667 44,625 21,478 20,767 84,181 75,962
O o= HIHMEVIAIC HR 208 7IE H= & 78070 X7E HOot ACH, s X
UYL, FETEH|, FUHAES S2 8T HIHSAL ASYA &H2l7|E M2320 2f7{st0
TE0 12| SSAIEHMME HiEShk= A0| Bz P& 0] UTHAE = 1049 ik Al= 674 0iTt
13/ 04).
- OOk 22 Y2 B2 1801 23] H 0| JsAldis Ao, dsAlRIDitt 1815 <
1302FH2| A2 S AE0 U= & —0IC

Lt ol AIE & St

O Research and Markets] 2 1A0] 2 612 H7|AAL HS T L AH| AR 2019 OF 18X
4,855 YO Z WILE|RAOM 2027 AMK| OF 227 4,468 20| =HE O 2 0S5 Tt 0t22,
2020~202741 SOt G 2 6%2 K| A3t HO 2 0AlSET Lt

o 0|22 QX|E40| 021}t 1H|K9)
HAXIE0 1 ZHHEERICE MEXAS of 1l

AT O OI=H7 [ SAR2(NECA)S| 7|

[}
s

K= 2l

S
Ol

off SHITU= tHEE0| XASH27t ofd Vs 2=
Ct &2, NOVEX, 3M S O Mz 7|»=0]

2iEelE Sofl MAES UE0| 1 QAL

| —a
- |22 JRAORIBZH (OSHA) TS S5H ZHIZAHST0] LioH 21 THPI2 SUTH AR, BA, 42
2 HSABSOIEE FHo D UL,

O YRS XX T3t QIRIRIQIAE] F4 LQTIOR OFHALT 20| 77} QICHs B Stof
1985LIRE] ZRIBAIRIRIS ZRl510] 2 S0 OB FA| BHO| of 00%E ZRIBMOR Sigtet
ME2 HWatE0] Uk 0|0 M2t QANSE FHBMNAD VAT CYst T2, x| SO
HHEEI0] D=2 S LK ARS AT QUL
- Q22 LSOOI S ZFBH BTN o) SHR I 8 AHSA RS Bl 2 5K Uk

0 7|EF R, PI2A0ILE S B2 I0K BUERIZ S5 M2 R4S ot UL,



Of UZ=FHo| et

MLy = |

t=l%

AFS|& AL

F

—

[}

A7|2 QB0 T

[=x=2
o=

r=THN M= M| 2FH-E0]
=2 %

L 11—

O 2| HIHMZ 0N Q| 7| XA ZHALL
OAH™HO

Jt. =L I

ol
ol

11
1o
__o._n_

I
e

N

S E
.

—

[s:

fl, =7 |

X

ul

HIQIE] HEf

I

dl, HAE LPOHAY

HIT
IS

L]

=
y =
O,

02 7ha7t GiTlo| EAH0 Mt

=
=

/|

{l, COSwL

X

=
=

ef7], Elord7]

=0/ YN

1

—

’

7]
S

—
3, Dy =4, &

X

Al,

P
=

[ F9]9 20| HgET UL
HED

StAE|

k

| —

SEJAE

e
HC(TH)AE

=3

[E 10

=
[

= FlotiM

00

{71

X

!

dl, HHE LPOHAY

X

il 2030E77EX|

COSuL
=5

o

o

AH
=H=

OH

=1

OHAFLIA], 1
I|=|7|2X], HIO|HAZ AL, F=H

1

—

[

= 2T OO
S0l U

HAUYEEH)

JHe mA 3E

3

Al




=~ s ST S, 59 :

JIEHe {EEUsT e i Robotic S
o [y
o s ZHEZ [KERh

HEES - UM 71283 l—,j-(ﬂ oz =EE3

1= 35 54 HiH Al
QPHET 3 1 2 6
e 4 4 6 14
QFHAJAE 4 3 - 7

- QT 7 ISV E AlRl0lls MY T2 A SAS A=t = U HYUAL 2E 0012, v
HUAE EH= SO| ZE AU,

- AUST VIS0 A =0l SRS V|17t dEel FUAYE 25 S0 ZYE 0 AL

- QT VIENE A=t SEeHEEE et 2= E S3FE, MY SA Al2H|0[H SO

HLSE|0f AL

Lt o2l V& &

O IEC/TC782] TZMAASIMUIM= HE 7St S| 2l HE BEE 7HL0| E+X0|H,
HEMQ VIs= delgH, B8, 2X& E80tke /i, YAt QLU0 gt =7 & ZH|, FX(0f

tet 7= S5 F=ofal /UG

Fl'F

S/t TIHE R Of=, LT, AR,

2o Tl QUL

O S0 1980 AHRE SHHEIRIN 2R =S
2} i

= SHIA 02t 2EE 2539 SH-UHE HAZHEO|

futor

=]

o 0|=& M ATLA(Electric Power Research Institute, EPRIE S22 iUt AASMEY
2% TOMCAT(Teleoperator for Operation, Maintenance, and Construction using Advanced
Technology)S H|Z5104, S2EIQ 1M EEE A=EFSH LineMaster Robotic Arm S0 Crfst

D2 HE0| 2T UL

TCSeE M



o 7UCt= Hydro-Quebec A0 AM & EH 9| FHEI0A 2AGH= &4
SHIEMZ M 22901 LineScout, LineROVer, LineRanger, LineDrone

LineDrone

LineScout

[ 721 4] Etamiey

ot s RAESE A

CHSH} Iberdrola, CobraZt 2570

o AHQI2 D=2 E
2 S0l At

ROBTETS 7i&0ol0 2

0 YL AL, SN £ HAINSO| PUHUR 20 Y 8% 22 %f
QA|s4 B0 R o 2
HER7 || Heig 017k S

-

JREIAII:IEQI 017t 2REXAM)




TC78 E0F =il

ok

o
ok
ol

u == il | i il
1. TC78 20f B=ol &5 oigd
Jh. TC =& 34
O |[EC/TC78 9l@zl= At 671, T=HMEE 87H, H2|E 1270 2 SEHU 17, AL 2742
ot Y= AT E 12 ] &),
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St LS
WG 1 Terminology and symbols
WG 11 Technical support
Working Group WG 12 Tools and equipment
WG 13 Protective equipment
WG 14 Diagnostic equipment
WG 15 Arc Flash Protection
To develop an IEC Technical Report for correlating the results
PT 78-901 of arc test methods to electrotechnical applications in order
to select the proper electric arc protective equipment
Guidance for the selection, use and maintenance of electrical
PT 78-902 .
arc flash personal protective equipment
Guidance for Insulating hand tools for work on or near
PT 78-903 conductor rail systems operating at voltages up to 1500 V
Project Team DC
PT 78-904 Live working in the presence of RF fields
BT 61479-2 Prellmmary.Work ltem for galculatlon of the minimum
approach distances at medium voltage level
To develop IEC 62819 Ed.1.0: Live working — Eye, face and
PT 62819 head protectors against the effects of electric arc — Test
methods and requirements
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PT 63032 Electric arc performance of hand protection equipment —
. Test standard
Project Team

PT 63247 Integration of EN 50321-1 to IEC 63247

MT 60080651\ jaintenance of IEC 60050-651 and IEC 60743

60743
Maintenance of 60855-1: Live working — Insulating foam-

MT 60855—1 filled tubes and solid rods — Part 1: Tubes and rods of a
circular cross—section
Maintenance of IEC 60895: Live working — Conductive

MT 60895 clothing for use at nominal voltage up to 800 kV A.C. and +
600 kV D.C.

Maintenance of IEC 60903: Live working — Gloves of

MT 60903-984 insulating material and of IEC 60984: Sleeves of insulating
material for live working

MT 61057 l\/Iamtename of 6? 057: Aerial devices with insulating boom
used for live working

MT 61111-61112 Maintenance of IEC 61111 and IEC 61112

TS Live working—Voltage detectors—Part 1: Capacitive type to be
Teams MT 61243-1 .
used for voltages exceeding 1 kV a.c.
Maintenance of IEC 61318: Live working — Conformity

MT 61318 . . .
assessment applicable to tools, devices and equipment
Maintenance of IEC 61482-1-1: Live working — Protective
clothing against the thermal hazards of an electric arc -

MT 61482-1-1 Part 1-1: Test methods — Method 1: Determination of the
arc rating (ATPV or EBT50) of flame resistant materials for
clothing
Maintenance of IEC 61482-2: Part 2: Live working —

MT 61482-2 Protective clothing against the thermal hazards of an electric
arc — Part 2: Requirements

MT 62192 Maintenance of IEC 62192: Live working — Insulating ropes

MT 61328/62263 Maintenance of IEC TR 61328 and IEC TR 62263

Joint Working JWG 34 Voltage detecting — indicating systems and phase
Groups comparators Managed by SC 17C
ahG 17 Electrical testing on insulating protective products
Ad-Hoc Groups
ahG 18 Review the existing scope of IEC TC 78
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. Cha.". IEC Technical Officer
Jim Phillips Tim Rotti
USA
Secretary
Sophie Chabin
France
Assistant Secretary
Olivier Cras
France
WaG 1 W6 11 WG 12 WG 13 WG 14 WG 15
Terminology and Technical support Tools and Protective Diagnostic Arc Flash
symbols equipment equipment equipment protection
Giorgio De Dona
Christian Atlani Italy Tony Pierce Vladimir Ostrovsky Safar Al Hilal
France Tim Qlson United Kingdom USA Germany
Canada

Project Teams Project Teams Project Teams Project Teams
& & & &
Maintenance Maintenance Mai Mai
Teams Teams Teams Teams
\\ \\ \\ J
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Project Teams
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WG 1 Mr Christian ATLANI
WG 11 Mr Giorgio De Dona, Mr Tim Olson
WG 12 Mr Tony Pierce
Working Group
WG 13 Mr Vladimir Ostrovsky
WG 14 Mr Safar Al Hilal
WG 15 Mr Michael Frain, Mr Eduardo Ramirez-Bettoni
PT 78-901 Mr George Gela
PT 78-902 Mr Michael Frain
PT 78-903 -
Project Team PT 78-904 Mr Nestor Kolcio
PT 61472-2 Mr Giorgio De Dona
PT 62819 Mr Michael Schmitz
PT 63232 Mr Hugh Hoagland
PT 63247 Mr Trevor Nightingale, Mr Thomas Verdecchio
MT 60050-651-60743 Mr Christian ATLANI
MT 60855-1 -
MT 60895 Mr Giorgio De Dona
MT 60903-984 Mr Tony Pierce
MT 61057 Mr Tony Pierce
Ve MT 61111-61112 -
Teams MT 61243-1 E
MT 61318 Mr Christian ATLANI
MT 61482-1-1 Mr Jean—Claude Duart
MT 61482-2 Mr Hendrik Beier
MT 62192 Mr Jeff Laninga
MT 61328/62263 Mr Alberto Oscar
Joirgr\é\ll:::ldng JWG 34 Mr Michael Karstens
ahG 17 Mrs Sophie CHABIN
Ad-Hoc Groups
ahG 18 Mrs Sophie CHABIN
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[E16] IEC/TC78 BE L &

—

(22498 7|1E

MY mMEE = Y S ZHEE
(Published) (Under Development)
| 36% | 105

[E17]IEC/TC78 BE $18/(229 98 7|&E

o | azes
. Edition 2013- Live working — Terminology for tools,
! IFC 60743:2013 3.0 07-26  devices and equipment
. B Live working — Insulating sticks and
2 IEC 60832-1:2010 Edition 2010 attachable devices — Part 1: Insulating
1.0 02-11 .
sticks
iy 5 Live working - Insulating sticks
3 IEC60832-2:2010 Edition 2010~ { attachable devices - Part 2
1.0 02-11 .
Attachables devices
. B Live working — Insulating foam—filled
4 IEC60855-1:2016 Edition 2016~ 1 o5 and solid rods — Part 1: Tubes
2.0 04-27 . .
and rods of a circular cross—section
_ Editon 2020~ . . . .
5 IEC 60895:202 3.0 04-20 Live working — Conductive clothing
" B Corrigendum 2 - Live working — Hand
6 IEC60900:2018/COR2:2020 ~ diion 2020 ok Use up to 1 000 V AC and 1
4.0 05-14
500V DC
) Edition 2014~ Live working — Electrical insulating
7 IEC 60903:2014 3.0 07-28 gloves
. Edition 2014~ Live working — Electrical insulating
8 IEC 60984:2014 20 07-23 Sleoves
. Edition 2017- Live working — Insulating aerial devices
g IEC61057:2017 2.0 06-19 for mounting on a chassis
. Edition 2009- Live working — Electrical insulating
10 IEC61111:2009 20 04-07 matting
i Edition 2009- Live working - Electrical insulating
BN (ECE1112:2009 20 04-07  blankets



No. BEEHS s UK} B=3
Corrigendum 1 - Live working -
i 5 Earthing or earthing and short-
12 IEC61219:1993/COR1:2000 Edition 2000 circuiting equipment using lances
1.0 05-26 . .
as a short—circuiting device - Lance
earthing
EC Editon =~ 2002-  Rigid protective covers for live workin
13 61229:1993+AMD1:1998 19 | 0698 | onac temlaton .
AMD2:2002 CSV . on a.c. installations
. _ Live working — Portable equipment
14 |EC61230:2008 Edition | 2008 for earthing or earthing and short-
2.0 07-09 I
circurting
. B Corrigendum 2 - Live working —
15  IEC 61235:1993/COR2:2000 E‘i'tg’” (2)2926 Insulating hollow tubes for electrical
' purposes
. Edition 2010- Live working — Saddles, stick clamps
16 | IEC61236:2010 2.0 10-27 and their accessories
. B Live working — Voltage detectors —
17 IEC 61243-1:2021 Bditon | 2021 5. 1: Capacitive type to be used for
3.0 04-21 .
voltages exceeding 1 kV AC
IEC 61243- . Edition 2002- Live Workmg .—Voltage detectors —
18 | 2:1995+AMD1:1999 192 06-25 Part 2: Resistive type to be used for
+AMD2:2002 CSV ‘ voltages of 1 kV to 36 kV a.c.
19 IEC 61243-3:2014/ Edition | - 2015~ \(/:glrtr'cllgin(;j:tr:ctzo;sL—Ngang!(?v%o_— ole
COR2:2015 30 0507 . o
low-voltage type
Live working — Voltage detectors -
) Edition 2017- Part 6: Guidelines on non—contact
o EC TR 61243-6:22017 1.0 03-03 voltage detectors (NCVD) for use at
nominal voltages above 1 kV AC
Live working — Methods for
i Edition 2021- assessment of defects and verification
A IEC 61318:2021 40 06-29 of performance applicable to tools,
devices and equipment
Corrigendum 1 - Live working -
. . Edition 2015- Minimum approach distances for a.c.
) 'EC 61472:2013/COR1:2015 3.0 10-29 systems in the voltage range 72,5 kV
to 800 kV — A method of calculation
Live working = Minimum approach
. distances — Part 2: Method of
23  |IEC61472-2:2021 Edition 2021 determination of the electrical
1.0 03-09 .
component distance for AC systems
from 1,0 kV to 72,5 kV
Corrigendum 1 - Live working —
. . Edition 2009- Minimum requirements for the
24| |EC 61477:2009/COR1:2009 2.0 04-29 utilization of tools, devices and

equipment

1 .
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EC Editon = 2003-  Live working — Ladders of insulatin
25 61478:2001+AMD1:2003 foring 9
1.1 03-27 material
Csv
IEC . _ Live working - Flexible conductor
26 61479:2001+AMD1:2002 Bditon | 2002~ | s (ine hoses) of insulating
1.1 06-26 .
Ccsv material
Corrigendum 1 - Live working — Phase
97 IEC 61481-1:2014/ Edition 2015- comparators — Part 1: Capacitive type
COR1:2015 1.0 07-28 to be used for voltages exceeding 1
kVa.c.
. _ Live working — Phase comparators —
28 |[EC61481-2:2014 Ed1|t|(<)3 " ?813 4 Part 2: Resistive type to be used for
’ voltages from 1kV to 36 kV a.c.
Live working — Protective clothing
against the thermal hazards of an
Editon | 2019 electric arc - Part 1-1: Test methods
29 |EC61482-1-1:2019 20 07-03 Method 1: Determination of the arc
' rating (ELIM, ATPV and/or EBT) of
clothing materials and of protective
clothing using an open arc
Live working — Protective clothing
against the thermal hazards of an
. electric arc — Part 1-2: Test methods
30  IEC61482-1-2:2014 Bditon | 2014~ ) pethod 2: Determination of arc
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