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Scope

1EC61936-1 1 8

©)

1EC61936-1

1EC61936
“ 1EC61936 ? IEC61936-2 1EC61936-3

IEC61936 1EC61936-2
1EC61936-3

1EC61936-1

I1EC61936-1



Normative references

IEC 60298

IEC 60466

IEC 60517

IEC 60694

IEC 60726

IEC 61024

IEC 61330

IEC 61634

IEC 62271-200

IEC 62271-201

IEC 62271-203

IEC 62271-1
IEC 60694
IEC 60076-11 1
IEC 62305
IEC 62271-202
IEC/TR 62271-303
Bibliography 2

1996

200

201

203

202

303

1kv 52 kv

1kv 52 kv

52 kv

(SF6)



3 (Definitions)
3.1 General)

3.1.1 electrical equipment)

1-3 (16)
m3.1.1
1 JEAC 5001-2000

3.1.2 nominal value

m3.1.2

3.1.3 nominal voltage of a system)

]
JEC-0222
m3.1.3

2 JEC-0222
4.2.2

3.1.4 rated value)

m3.1.4

3.1.5 highest voltage for equipment)

14
15
16
17
18




m3.1.5

2
14 18
|
equipment installation
3.1.6 tested connection zone)
]
|
m3.1.6
IEC61936-1
5.5
3.1.7 isolating distance)
|
]
m3.1.7
3.1.8 isolation
]
|
m3.1.8
o 1isolating gaps
o 1isolating distances
3.1.9 live part)
|
1
]
1-3 (18)
m3.1.9
1 JEAC 5001-2000




PEN

PEN
PEN
conductor combining the functions of both a protective earthing conductor and a neutral
conductor
PEM
conductor combining the functions of both a protective earthing conductor and a midpoint
conductor
PEN
PEL
conductor combining the functions of both a protective earthing conductor and a line
conductor
3.1.10 (feeder)
|
|
1-3 (23)
m3.1.10
3.1.10-1
3.1.11 ferro-resonance)
]
|
m3.1.11
PD
PD
PD
6.2.2 6.2.2.8
3.1.12 short circuit time constant of primary windings)
(primary time constant)
|
]



m3.1.12
2.71828

3.1.13 transient overvoltage)
|
]
m3.1.13
3.2 Instal lations)
3.2.1 closed electrical operating area)
]

1

23

43
|

1-5
m3.2.1
23 43
]
NOTE

3.2.2 operating areas subject to fire hazard)
]

69
|
m3.2.2

8.6 8.6.1
69
202 3 194




3.2.3

sump)

m3.2.3

19 5 7

1-7

catchment tank)

m3.2.4

19 7

(busbars  commonly cal-led busbar))

m3.2.5

3-31

Types of installations)

outdoor installations)

m 3.3.1

3.3.1.1

outdoor installations of open design)

m33.1.1

7.2




3.3.1.

2

outdoor installations of enclosed design)

m 3.3.

1.2

indoor installations)

indoor installations of open design)

2.1

7.3

indoor installations of enclosed design)

2.2

switchgear * bay’ or ‘ cubicle’ )

m 3.3.

3.4

Safety measures against electric shock)

3.4.1

protection against direct contact)

-8 -




m3.4.1

8.1

3.4.2

protection in case of indirect contact)

m3.4.2

10

8.2

3.4.3

enclosure)

m 3.4.3

3.4.4

protective barrie)

m3.4.4
7.2.1

1800mm

1800mm

1800mm

3.4.5

protective obstacle)

m 3.4.5
7.2.2

1800mm



1800mm

3.5 (Clearances)

3.5.1 (clearances)

72

m 3.5.1

3.5.2 minimum clearance)

m 3.5.2

3.5.3 protective barrier clearance)

m 3.5.3
7.2.1

3.5.4 protective obstacle clearance)

m 3.5.4
7.2.2

3.5.5 danger zone)

m 3.5.5
- 10 -



3.5.6 vicinity zone)

m3.5.6
3
1000mm 110kv
2000mm 110kv
1 2
3.5.7 working clearance)
|
|
m3.5.7
3.5.8 boundary clearance)
|
43 2
]
1-5 3
m 3.5.8
1EC61936-1
7.2.3 2
1000mm
1500mm
43 43.1
TkV 0.5m
TkV 35kV 1.5m
35kV 80kV 2.0m
80kV 115kv 3.0m
115kv 175kv 4._0m
175kv 4m  175kV 10kv
0.12m
3.5.9 minimum height)

- 11 -




|
m3.5.9
1EC61936-1 2250mm
2500mm
7.2.4 3
’ 2
52 * 4300
52 ' 4500 6000
30 31
4.5 4
35 5
35 160 6
160 6 160 10 12cm
3.6 Control and protection
3.6.1 interlocking device)
|
]
1140-1 3 1140-5
m3.6.1
6.2.1
3.6.2 local control
]
|
m3.6.2
9.1.11
]

control of operation from a point on or adjacent to the controlled switching device.
[1EV 441-16-06].

|3.6.3 remote control)

m 3.6.3

- 12 -



control of operation at a point distant from the controlled switching device.
[IEV 441-16-07]

|3.6.4 automatic reclosing)

m 3.6.4

3.7 Earthing)

3.7.1 (local) earth) ((local) ground)

m3.7.1

3.7.2 reference earth)(reference ground(remote earth/ground))

m3.7.2

3.7.3 earth electrode)(ground electrode)

m3.7.3
1 1EC60364

conductive part  which is in electric contact with the earth and which may be embedded in a specific
conductive medium

- 13 -



[1EV 195-02-01  modified]

[1EV 195-02-01  modified]

|3.7.4 earthing conductor)(grounding conductor)

m3.7.4

PE

3.7.5 protective bonding conductor)

m3.7.5

3.7.6 earthing system)(grounding system)

m3.7.6
10 10.1

3.7.7 earth rod)(ground rod)

m3.7.7

3.7.8 structural earth electrode)

22

m3.7.8

- 14 -



22

3.7.9 p ¢ electric resistivity of soil py)
]
|
m3.7.9
150 Q
10 200 Q
100 1000 Q
100 2000 Q
2000 5000 Q
1000 5000 Q
3.7.10 ¢ resistance to earth £)
|
19
]
6-4
m 3.7.10
19 IEC61936-1
1EC61936-1 3.7.14 Uy
3.7.11 ¢ Impedance to earth £)
|
]
1160-4 5
m3.7.11
3.7.12 earth potential rise EPR
]
]
m3.7.12

- 15 -




10.2.3

3.7.13 potential)

|

|

m3.7.13

3.7.14 U  (effective) touch voltage U

|

]

m3.7.14

IEC61936-1 B1 Z1
Z5 95% C1 5%
50v
] 28
AIEE C.F.Dalaziel
65v 50v 40V
150V

3.7.15 prospective touch voltage

]

]

m3.7.15

1EC61200-413

Q
50 1725 29 0

75 1625 46 0.60
100 1600 62 0.40
125 1562 80 0.33
220 1500 147 0.18
300 1460 205 0.12
400 1425 280 0.07
500 1400 350 0.04

- 16 -



3.7.16

s step voltage S

m3.7.16

3.7.17

transferred potential

m3.7.17

10.3

10.3.

3.7.18

stress voltage)

m3.7.18

3.7.19

global earthing system

m 3.7.19

10

18

S0V

1EC61936-1

- 17 -




3.7.20

HV multi-earthed (multi-grounded) HV

neutral conductor

m3.7.20
HV

3.7.21

exposed conductive part

m3.7.21

3.7.22

extraneous conductive part

m3.7.22

3.7.23 PEN

PEN conductor

m3.7.23
PEN

PE N

3.7.24

earth/ground fault

m3.7.24

- 18 -




3.7.25 ¢ earth fault current r
]
19 3
]
m3.7.25
19 3 1
3.7.26 circulating transformer neutral current
]
|
m3.7.26
10.3 10.3.1 h
Y
1 D 7

3.7.27 contact path
]
|
m3.7.27

- 19 -




4 Fundamental requirements

4.1 General
]

18
|
m41

IEC61936-1
IEC
IEC

4.2 Electrical requirements
4.2.1 Method of neutral earthing
|

10

1

28
]

5-1
1160
m4.2.1
10
28

1EC61936-1
4.2.2 Voltage classification
|

2

5

14

15

16

17

18
|

JEC-0222-2002
m4.2.2
kv 1 2 3kv 700kV
500kv
IEC
JEC 0222 IEC

- 20 -



IEC - 3-6-10-(15)-20-35-45-66-110-132-150-220-275-330-380-480-(500)-700kV
JEC - 3.3-6.6-11-22-33-66-77-110-154-187-220-275-500kV

5.1

4.2.3 Current in normal operation
|

8

14

3 2

38
]

3-24
2110 1 3

m4.2.3
4.2.4 Short-circuit current
]

8

14

15

29 3

38

40
]

2120-3 2120-6
3-24 5

JEC-2300-1998
JEC-2310-2003
m4.2.4

12 .5KA

38mm?

40

JEC

- 21 -



4.2.5 Rated frequency
|

4
|
m4.2.5
4.2.6 Corona
|

16

42

53
|
m4.2.6

16
42
53
IEC-CISPR18-1/2/3
53

4.3 Mechanical requirements
4.3.1 Equipment and supporting structures
4.3.2 Tension load
4.3.3 Erection load
4.3.4 Ice load
4.3.5 Wind load
4.3.6 (Switching forces)
4.3.7 (Short-circuit forces)
4.3.8 Loss of conductor tension
4.3.9 Vibration
4.3.10 Dimensioning of supporting structures
|

18

32

45

50 2

57

7

7
|

- 22 -



3-22 3-33
1150
m4.3
5
4.3.2 4.3.5
18
45
57
50
7 8
4.4.3.5
4.4 Climatic and environmental conditions
4.4.1 General
4.4.2 Normal conditions)
4.4.2.1 Indoor)
4.4.2.2 Outdoor)
|
32
51
57
67
161
|
JIS JEC
JIS C 4620
m4.4
JIS JEC
4.4.2.2. ) 32
40 m/s
51 60 m/s
4.4.2.1 1) 4.4.2.2 h)
4.4.2.2 e)
6 0.9 67
JEAG 5003 JEC

- 23 -




4.4.3 Special conditions

4.4.3.1 General
4.4.3.2 Altitude
4.4.3.3 Pollution
4.4.3.4 Temperature and humidity
4.4.3.5 Vibration
|
18
]
3-33
m4.4.3
4.4.3.2
Ka GIS
4.4.3.5
JEAG5003
4.5 Special requirements)
4.5.1 Effects of small animals and micro-organisms
|
18
]
5-21
1130-1
m4.5
4.5.2 Noise level
|
19 8
]
1-8
m4.5.2

- 24 -



5 Insulation

*%

|
5 2
m 5
5.1 Selection of insulation level
|
5 2
|
JEC-0102
m5.1
IEC IEC 60071
JEC-0102
IEC JEC
JEC-0102-1994
5.1.1
1 220kV 650kV 750kV
850kV  950kV  1050kV
( )
650kV  750kV
(
950kV  1050kvV
JEC-0102( )
1
V2
V1=1.5E T1=5 \1 V3
V2=2E T2=1
V3=1.5E T3=1
E=U, Vv 3
J T1 o T2 | T3 N
5.1.1-1
5.2 Verification of withstand values

- 25 -

*%




JEC-0102 JESC E 7001-1998

JEC-2200
JEC-2350
m5.2
5 2 JESC
E7001
JEC JIS
IEC
IEC
GIS
1 GIS
IEC
(
) IEC 517- 1990 c1.7.107.1
2
IEC
ANSI/IEEE C57.12.11- 13
|
5.2.2 5.2.1
5.3 Minimum clearance of live parts
|
5 2
]
JEC-2200( ) 5
m5.3
IEC IEC 60071
JEC-2200
IEC
JEC-0102 IEC
JEC-0102
JEC- 2200
5.4 Minimum clearance between parts under special conditions

- 26 -



5 2
|
m54
JEC
JEC-0102
IEC IEC 60071
50
JEC-0102
5.4-1
75
JEC-0102
5.4-2
Y [ S
_ =il 1
F 10 - 5500
E £ x 000
T o H
i —a— H il *-!'
E o w - 1red —— R
B : A PEWEEEECND =
o .:I}mm g REEEER ()
& 200 - L] & O
] o EsIE RO o | ik I
K T 50 i | | c':-r:.aag Kl
n | i o . 1 =l
n i I - F 20 J o I 2 4 £ K
L [ TR (e
5.4-1 (50%) 5.4-2 (75%)
1000m o 1000m o
5.5 Tested connection zones
]
5 2
]
m55
(TYPE TEST)
IEC  JEC ( )

- 27 -




6 Equipment

6.1 General requirements
6.1.1 (Selection)
6.1.2 Compliance
6.1.3 Personnel safety
|
4 (
9
14 )
44
59
65
|
329
50
mo6.1
6.1.1 (Selection) b) ©)
b)
c)
329 “ ” 6.1.1
6.1.3
6.2 (Specific requirements)
6.2.1 Switching devices
6.2.1.1
]
14
38 ( ) 4
|
3-24
3-25
1150-2
JEC-2300 7.4.4
JEC-2310 5.6.3
JEC-2350 5.10.2
m6.2
JEC IEC
3-25 “ 4 ” @
« )

- 28 -



6.2.1.2
6.2.1.3
6.2.1.4

3-25
JEC-2310 5.3.7
JEC-2350 5.10.4
m6.2.1.36.2.1.4

JEC IEC

325  * 4 ” @)

JEC-2310 5.3.7 (1)

6.2.1.5

9 ( )
36 ( )

m6.2.1.5
IEC
3-25

IEC

6.2.2 Power transformers and reactors
6.2.2.1
6.2.2.2

*k

JEC-2200

m6.2.2.2

IEC JEC

- 29 -



JEC-2200-1995 IEC 60076-2
300 300
300 300
IEC 726
)
( ) ( )
)
6.2.2.3
6.2.2.4
6.2.2.5
6.2.2.6
6.2.2.3 4
6.2.2.5
6.2.2.6
|
4
12
19 5 7
|
1-6 1-7
1-8
341 ( )
m6.2.2.3 6.2.2.6
6.2.2.3
6.2.2.4 JEAC-8011 130 130-1 4.
(130- )
6.2.2.5
6.2.2.6
6.2.2.7
|
45
|

- 30 -



m6.2.2.7
45

6.2.2.8

18

m6.2.2.8
18 2

6.2.3 GIS)

(Gas insulated metal-enclosed swicthgear GIS , metal-enclosed switchgear, insulation-enclosed

switchgear, and other prefabricated typetested switchgear assemblies)
| |

|
33
49
|
JEC-2350
1-12 SFg 3-10
3-30
m6.2.3
IEC JEC/JEAC
7
8.7.3 SF 1EC61634
9.4
6.2.4 Instrument transformers
|
10
11
27 2
|
5-3
m6.2.4
6.2.4
27 D
A
6.2.4.1 Current transformers

*%

- 31 -



18

]
JEC-1201-1996
m624.1
18
JEC 1201
6.2.4.2 Voltage transformers
|
18
]
1201-1996
1150-6
w6242
18
JEC1201 8
6.2.5 (Surge arresters)
6.2.5.1
]
]
m625.1
49
41 42
6.2.5.1
6.2.5.1
6.2.5.2
]
4
9
|
JEC-217
m6.252
JEC

- 32 -




6.2.6 (Capacitors)
]
44 2
47
|
JIS C 4902-1988 ( )
1150-9
3130-1
m6.2.6
47 44
)
( 6 )
(
JIS C 4902
JEAC 5001( ) 3-27
5 50
( )
6.2.7 Line traps
]
|
m6.2.7
66 275KV
10 450kHz
6.2.8 (Insulators)
|
5 2
|
JEC-206
JISC 3801-1,2,3
JISC 3810

- 33 -




m6.2.8
6.2.8.1 JEC JIS
IEC
6.2.9 (Insulated cables)
6.2.9.1 Temperature
|
3 2
|
11 8
JCS 0168 33KV
JCS 0561 66KV
3-2 3-19
m6.2.9.1
3 2 “ ” IEC “
IEC IEC JCS

IEC 60502 Power cables with extruded insulation and their accessories for rated voltages
from 1 kV (Un = 1,2 kV) up to 30 kV (Um = 36 kV) 250 5

JCS 0168 33kV 230 2
6.2.9.2 Stress due to temperature changes
|

6
]
1120-2 4
7

m6.2.9.2
6.2.9.3 Flexible reeling and

trailing cables

56 2
57 1

203 1
213 4 5

3810
m6.2.9.3

- 34 -



6.2.9.4 Crossings and proximities

30

42 2

138

139

151 2

202 2

205 2

3810
m6.2.9.4
30 139
IEC
11-2 11-3
11-4 , 11-5

42 139
IEC JEAC6021

139
IEC JEAC6021

11-3
11-5

JEAC6021

11-1

11-2
11-4

6.2.9.5 Installation of cables

47 1

56

134

135

137

202 1

205 1

5-3 8-3
3810
1120-3
m6.2.9.5

IEC

6.2.9.6 Bending radius

- 35 -




4-3

1120-2 4
m6.2.9.6
4-3
OF 15D
12D D
oV 10d d
CVT 8d’ da
CVT 8d’
15D
6.2.9.7 Tensile stress
]
6
|
4-4
m6.2.9.7
4-4
137.2N/ 2
68.6N/ 2
39.2N/ 2
68.6N/  2x X N ()
3 2
6.2.10 (Conductors and accessories)
|
18
]
m6.2.10
18
6.2.10.1
|
45 1
]
m6.2.10.1
45 1

- 36 -




6.2.10.2

6.2.10.3
]
7
12
|
3-18
m6.2.10.2 6.2.10.3
6.2.10.2
6.2.10.3
6.2.11 (Rotating electrical machines)
]
9
44
65
30
31
44
47
169
|
JEC-2100( ) JEC-2120( ) JEC-2130( ) JEC-2137(
m6.2.11
3
6.2.12 (Static converters)
6.2.12.1
6.2.12.2
|
4
9 1
19 2 3 4 5 7 12

329
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m6.2.12.1 6.2.12.2

6.2.12.1
6.2.12.2

4 9 329
JEC
19

6.2.12.3

m6.2.12.3

6.2.13

16

16

Fuses

6.2.13.1

Clearances

JIS C 4604
m6.2.13.1

30
31
36

1180-1

1EC61936

6.2.13.2

Fuse replacement

|
JIS C 4604

JEC-2330
m6.2.13.2

JEAC 8011

- 38 -




7 Installations

7.1 General requirements
|

4
|

349
335

m7.1
7.1.1 Circuit arrangement
7.1.1.1
|

4

15
|
m7.1.1.1
7.1.1.2
|

14

45 1
]

1150-3 1150-4
1150-9 4 2110-1
m7.1.1.2
45
150-9 4

- 39 -




7.1.2 Documentation

*%

]
4
|
1310-3
260
m7.1.2
310-3
@
@
®
()
260
|7.1.3 (Transport routs)
7.1.3.1
7.1.3.2
|
4
]
349
m7.1.3
5
7.1.3.1 7.1.3.2
4 349
T N 100 5.2.1
-1 2
|
349

- 40 -




7.1.4 Aisles and access areas
]
|
542 543
1130-1
5-19
m7.1.4
542
1
2
3 1.8
543 (
0.8
130-1
0.8 1.8 0.2
(
)
5-19
5-19-1
5-19-1
k] [cm] [cm]
3.3 25 10
6.6 25 12
11 30 18
22 40 30
33 50 42
66 85 73
77 100 85
110 140
154 190
7.1.5 Lighting
|
]
335 604

- 41 -




605

1130-1
5-18
m7.1.5
3B (
604
605
6
130-1
300 70
5-18
@
@
(€) 1/10
()
®)
|7.1.6 Operational safety
[
[
1130-1
5
26
m7.1.6
130-1
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7.1.7 Labelling
|

4
|

5-20
m7.1.7
5-20

7.2 Outdoor installations of open design
|

9

23

30

31

43
|

329
m7/.2
IEC
5
Q)
9
9
9

- 43 -




1EC61936 7.7
7.2.1 (Protection barrier clearance)
]
4
9 1
]
1130-2 ( )
5-19 ( )
m7.2.1
B,=N
IEC 1800mm IEC 1800mm
1500mm IEC
IEC N
IEC IEC
5.2.1 -1
kv IEC
(mm)
/1EC (mm)
B, / /
3.3/3 250 120 200
6.6/6 250 120 200
11/10 300 150 160 230 240
12/15 400 160 240
33/30 500 270 320 350 400
66/66 850 630 730
77/- 1000 - -
110/110 1400 900 1100 1000 1200
154/150 1900 1100 1500 1200 1600
187/- 1800 2300 - -
220/220 2600 2700 1300 2100 1400 2200
275/275 2700 3300 1900 2400 2000 2500
500/480 5000 8000 2900 4100 3000 4200
7.2.2 (Protective obstacle clearance)
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9 1
[
1130-2 ( )
5-19
m7.2.2
7.2.1
IEC 1800mm
IEC N
IEC 66kV
IEC
5.2.1 -1 2 N
kv IEC
/IEC (mm) (mm) O,
3.3/3 250 600
6.6/6 250 600
11/10 300 600
12/15 400 600
33/30 500 600 620
66/66 850 930
77/- 1000 -
110/110 1400 1200 1400
154/150 1900 1400 1800
187/- 1800 2300 -
220/220 2600 2700 1600 2400
275/275 2700 3300 2200 2700
500/480 5000 8000 3200 4400
7.2.3 (Boundary clearance)
[
9 1
23 1
30
31
43
[
1130-2 ( )
1-5
m7.2.3

- 45 -



43

1800
5.2.1
-1 2 N
+ + 1800mm
/
mm mm (mm)
35kV 5000 2920 3070 3420 3570
35kV  160kV 6000 3070 4100 3570 4600
160kV 6000+160KV
10kv 3900 9200 4400 9700
120mm
|
1EC61936 “ ”
“ IP1XB IEC 60529 ”
IEC 60529 JIS C 0920 IP1XB 50mm
12mm 80mm
7.2.4 (Minimum height over access area)
|
]
349
m7.2.4
3
3 D, (
D, D,
7.2.5 (Clearances to buildings)
|
4
29
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76

124
|
m7.2.5
5.2.1 -1 2 N
IEC
mm
(mm) (mm)
(mm)
(mm)
kv 2000 1000 1200 400 2370 620 120
M B 2500 1200 1500 500 2400 2520 650 770 150 270
35Ky 2500+A 1200+A 1500+A 500+A 2520 8650 770 6900 270 6400
A=35kV 10kV 150
7.2.6 (External fences or walls and access doors)
| |
|
4
23 1
43
]
1130-2 ( )
1-5
m7.2.6
|
1EC61936 “
7.3 (Indoor installations of open design)
]
4
9 1
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23

30
31 1
43 ( 2
329
JEC-0102( )
JEC-2200
JEC-2350
5-19
kv IEC61936 -1 cm cm
3.3 16 10
6.6 16 12
11 19 26 18
22 22 36 30
33 37 42 42
66 73 73
77 - 85
110 100 120 -
154 120 160 -
187 - -
220 140 220 -
7.2.1
7.2.2
m7.3
7.2 7.2
5 19
7.4 Installation of factory built type-tested
enclosed switchgear)
7.4.1 General
|
]
4
]
m7.4
7.4.2 Additional requirements for gas-insulated
metal-enclosed switchgear)
7.4.2.1 (Design)
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18
|
JEC-2350-2005
m7.4.2.1
18 2

JEC-2350-2005 5
|
JEC-2350-2005
5.1

U1 o1 01 01 O O1 O1 01 O1
O© 00 NO Ol bh DN

[E
o

7.4.2.2 (Erection o Site)

m7.4.2.2

GIS
44 2

44 2
5-1
5-1-1
5-1-2
5-2
5-2-1
5-2-2

7.4.2.3 Protection Against overvoltages)

49
41

3-28
m7.4.2.3
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GIS

GIS
JEAC 5001-2000 3-28
|
3-28
1.
2.
3.
|
GIS
7.4.2.4 (Earthing)
]
10
1
28
]
5-1

JEC-2350-1994
m7.4.2.4
GIS
GIS
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JEAC 5001-2000 5-1 JEC-2350-1994

5.7
]
JEAC 5001 5-1
GIS
JEC-2350-1994 5.7
m GIS JEC-2350
a GIS
GIS
b GIS
s B B RS {57 D
‘ L [k [ ; 1
L . A
HelR BT i /'_ L = = T o
a) [MfR== oM
b — T AR RO
Sy T T
E—W—I T s
o) B L]
7.4.2.4-
7.5 Requirements for buildings
7.5.1 Introduction
7.5.2 Structural provisions
7.5.2.1 General
]
|
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m7.5.1

m75.2.1

1130

1 1 1130

7.5.2.2

(Specifications for walls)

m7.5.2.2
10

1130

7.5.2.3

Windows

m7.5.2.3

1130

7.5.2.4

Roofs

m7.5.2.4

7.5.2.5

Floors
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m7.5.25

7.5.3 Rooms for switchgear
]
|

1180
m7.5.3

36
7.5.4 Service area

]
|

344 542 543

1130 2
m7.5.4

52kv 52kv
(20m ) 52kv
(CENELEC)

]
7.5.5 Doors
]
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1130-5
m7.55

1.8m

7.5.6 Draining of insulating liquids

1-7 ( )

m7.5.6
8 8.7.1( )

7.5.7 Air conditioning and ventilation

1130-5
JIS JEM
m7.5.7

JIS 100kVA

7.5.8 Buildings which require special consideration

m7.58

7.6 (High voltage /7 low voltage prefabricated substations)

*

*%
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1170

JIS C 4620
m7/.6
IEC 61330 JIS C 4620 IEC JIS
7.7 Electrical installations on mast, pole and tower
]
9 1
30 1 2
31 1 2
]
m7.7
9 1
IEC 61936
IEC 61936 1 ) /
Um 2 N
IEC H
6.6kv(U, 7.-2kv) H  4,300mm 4.5 4.0
66kv(U, 72.5kV) H 630 4,500 5,130mm 6,000mm 6
110kv(U, 123kv) H 900 4,500 5,400mm 6,000mm 6
220kV(U, 245kv) H 2,100 4,500 6,600mm 6.72
275kv(U, 300kvV) H 2,400 4,500 6,900mm 7.38
6.6 V IEC
IEC IEC
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8 (Safety measures)

]
4
|
m 8
8.1 (Protection against direct contact)
8.1.1 (General)
|
4
|
342
m38.1.1
8.1.3
9 1 23
30 31 43
8.1.3.1
342
30 cm
60 cm
8.1.1-1

8.1.1
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EMA A

TEER
8.1.1-1
8.1.2 (Measures for protection against direct contact)
8.1.2.1
|
4
|
342
5-19
m8.1.2.1
342 8.1.2.1 *“ ! !
8.1.1
5-19
8.1
8.1 (G |
v cm cm

3.3 25 10

6.6 25 12

11 30 18

22 40 30

33 50 42
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66 85 73
77 100 85
110 140 -
154 190 -
8.1.2.2 Design of protective measures
|
4
|
342
m38.1.2.2
1 800 mm
1 800 mm
1800 mm
IEC
342 30 cm
60 cm
8.1
8.1.3 (Protection requirements)
8.1.3.1 (Protection outside closed electrical operating areas)
|
]
4
9
30
31
43
|
1-5
1130-2
m38.1.3.1

- B8 -




1P2XC IEC 60529 JIS C 0920 12.5 mm

2.5 mm 100 mm
7.2.6 7 2
7 2 / 1 800 mm
N ¢ 52kv 480 mm 1 500 mm 52 kv
H 4 300 mm
IEC 61936-1
7.7
8.1.3.2 (Protection inside closed electrical operating areas)
|
|
4
]
342
1180-1
m8.1.3.2
342
1P2X 1P2X
12._5mm
IP5X
180 180-1  180-1
7.2.4 7.2.5
7.2.4 7.2.5
8.1.3.3 (Protection during normal operation)
|
4
]
341
m8.1.3.3
341
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Y~ 52kV

U, 52kv
Y, 52 kv
8.2 (Means to protect persons in case of indirect contact)
|
]
4
|
10
IEC 61140 JIS C 0365
8.3 (Means to protect persons working on electrical
installations)
| |
]
4
|
m 8.3
8.3.1 (Equipment for isolating installations or apparatus)
|
|
4
]
1150-9
m8.3.1
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] JIS C
8201-1
52S 52F
| 8.3.2 (Devices to prevent reclosing of isolating devices)
| |
]
|
339

1180-1

m8.3.2
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L
nH

HERR A 2 F

()

MLy —%F

EEEE
(&)

M A%

EiHE

[ AxF-gyyafL

1:_ ¢8 [% |

D
B F
{#&2A)
8.3.2.1-1
N EEBHF

E

3
it ty) ERBE(Y)

4

8.3.2.1-2

8.3.2.1-3
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8.3.3 (Devices for determining the de-energized state)

*%x

|
4
]
339
1320-5 1320-7
m 8.3.3
|
8.3.4 (Devices for earthing and short-circuiting)
|
4
]
339
1320-6
m8.3.4

1EC 61230

IEC 61219
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8.3.5

(Equipment acting as protective barriers against adjacent live parts)

*

|
4
]
329 342
344 345
1320-7
m 8.3.5
7.2 7.3
8.3.5.1
]
4
]
348
1350-7
m8.3.5.1
a
b
10mm 10mm
100mm 40mm 100mm
40mm
100mm
100mm
8.3.5.2
]
4
|
342 344
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345
1320-7
m 8.3.5.2

8.3.6 Storage of accident prevention equipment

348 351

] 1 ” 342 @ ”

8.4 (Protection from dangers resulting from arc fault)

*

*%

340
3802-4
1150-2 1180-1
m 3.4

b) 7.5
c)

d)
e)

9)
h)
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8.5

(Protection against direct lightning strokes)

*%

33
JIS A 4201(2003)
m 8.5
1EC61024 IEC 62305-3
1EC61024 JIS JIS A 4201(2003)
8.6 (Protection against fire)
8.6.1 (General)

14
15
65
69
71
36
169
192
195
202

3
12
24 -3
11
3 2 14

288 289

546 548

549
1130

- 66 -
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m 8.6.1

14 15

549

8.6.2 (Transformers, reactors)
|
4
19 7
]
11
3 2 14
1-7
m8.6.2
A /\
[ ] |
|| R K K
8.6.2-1
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8.6.2.1 Outdoor installations

*%x

]
4
]
1
3 2 14
288 289 290
m36.21
1,0000 1500kVA
7
( )
IEC
kv 187 220 275 500 187 220 275 500
14.5 16.5 20.5 7.0 8.0 10.5
7.0 7.0 9.5 3.5 3.5 5.0
2000
0 2000kVA
10000kVA
8.6.2.2 (Indoor installations in electrical power systems)
|
|
4
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1
3 2 14
288 289 290
m8.6.2.2
1
4
FO
F1
60
F2 F1
REI El
8.6.2.3 (Indoor installations in industrial building)
|
4
|
3 2 14
288 289 290
1130-1 4
m8.6.2.3
0
0
0
8.6.2.4 (Indoor installations in building which are

permanently occupied by persons)
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m8.6.2.4

8.6.2.5 (Fire in vicinity of transformers)
]
|
m 8.6.2.5
m
39
8.6.3 (Cables)
|
47 2
134 3 7 13 14
139
202 2
203 2
]
112
129 -2-5
1120-3 5
m 8.6.3
134 3
120-3 5
112
m 129
129
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8.6.4

Other equipment with flammable liquid

]
4
|
14
288 289 290
m8.6.4
1000
1000
100
0
1000
8.7 SFg (Protection against leakage of insulating liquid and
SFe)
8.7.1 (Insulating liquid leakage and subsoil water protection)
8.7.1.1 General
|
|
19 5 7
|
4
1-7
m8.7.1.1
/
10000
1500kVA
4 ( )
|
10000 IEEE 980 25000
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8.7.1.2

Containment for indoor equipment)

]
19 5 7
|
1-7
m8.7.1.2
8.7.1.1
50
1961 73
50
50
8.7.1.3 Containment for outdoor equipment)
|
19 5 7
]
4
1-7
m8.7.1.3
8.7.1.1

30
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50

20
40m3
8.7.2 Sk ( SFs) (SF,-leakage(newSF;))
|
4
[
( 117 1998 10 9 )
1-12 SFs 3-10
3-30
m3.7.2
33 SFe
SFs
54 3 (
1998 2 ) SFe
(
1000volppm) 11
SFe
SFs 200
(COP3 1997 12 )
Sk SF¢
SFe
SFe SFg SF
SFe
54 3 ( SFs 1998 2 )
o SFg
(@) (20 0.1MPa abs)
@ SF
(€)) SFe 5
200 SFe
200 SFs 1
200volppm SF;
SFs IEC 61634 SFs
10 SFs
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200
SFg

8.7.3 SFs Sk Failure with loss of SF;and its decomposition
products
|
|
4
]
1 12 SFg
54 3 SFs
m8.7.3
SFs 33
SFe SFs 0.1%/
IEC CIGRE 1EC62271-203
203 52kv
0.5%/ 49 SFs
54 3 SFe CO, HF
IEC 61634  SF SFs
SFe IEC 61634
4
CIGRE 23-03 IEC 61634
4
8.8 (ldentification and marking)
8.8.1 (General)
]
4
]
JIS C 4603
JEC 2300-1998
1-12 SFs

m 8.8.1
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JEC JIS

JEC 2300
« )

8.8.2 (Information plates and warning plates)
]

23

43
|

1-5
1130-1 1130-2
m 8.8.2
( )
35kV  5m 35kV 160kV
6m 160kV 6m  160kV 10kV 0.12m
1.5m
5m 1.5m

8.8.3 (Electrical hazard warning)
]

23

43
|

1-5
1130-1 1130-2
m 8.8.3
23
8.8.2
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8.8.4 Installations with incorporated capacitors)

3-27
1150-9 5
m 8.8.4

8.8.5 Emergency signs for emergency exits)

m 8.8.5

il 2 b d

8.8.5 8.8.6
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9 Protection, control and auxiliary systems

9.1 Monitoring and control systems

9.1.1

|
4

]

m9.1.1

9.1.2

]
14
15
14
15
38
39
40
44
45
46
47

]

m9.1.2

9.1.3

|
18

]

JEC-2500-1987
JIS C60068-3-3 2000

1991
JEIDA-63-2000
m9.1.3
IEC60255-21-3 Electrical relays
Severity class A,B,C

Class0:

Classl1:
Class2:

- 77 -

JEC

IEC

JEC IEC
Severity class




JEAG5003 JEC
9.1.4
[ ]
4
]
JEM-TR128
JEM-1425(
m9.1.4
9.1.5
]
4
[ ]
3-29
1130-1
341
342
343
344
342
542
543
m9.1.5
9.1.6
[ ]
18
]
4-4 13
m9.1.6
ex.
9.1.7
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46
51
52
(]
4-4
4-5
4-6
4-7
4-13
JEM-1318
m9.1.7
9.1.8
]
16
67 ( )

]
IEC61000-6-4 2006
m9.1.8

IEC

6-4

I1EC61000-6-4

9.1.9

18

m9.1.9

9.1.10

18

m9.1.10

- 79 -
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Y &
{__- &
- > _?__
9.1.10-1

9.1.11
|

4
]

JEM-1318
m9.1.11
2
JEM-1318
2

|
9.2 DC and AC supply circuits
9.2.1 General
|

4

46

51

52

272 1EC60364
]

3-29 ( )
4-13

m9.2.1

272 JIS C60364

- 80 -
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9.2.2 AC AC supply

18

2-4
m0.2.2

UPS Uninterruptible Power Supply

AC

9.2.3 DC DC Supply

9.2.3.1

|
18
|
JIS C 8704-1 2006 — 1
m9.2.3.1
9.2.2

19.2.3.2

|
18

4-13
m9.2.3.2

9.2.3.3

*%

12 4
13
m9.2.3.3
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IEC60079-0

Zone 0
Zone 1
Zone 2
9.2.3.4
|
70
]
1-6
m9.2.3.4
70
9.3 Compressed air systems
9.3.1
]
33
49
41
6

JIS B-8265 2003 2006

5-5 5-6

5-7 5-8 5-9

5-12 5-13
m9.3.1

5
9.3.2
]
18
]
JIS B8392-3 2001 3

m9.3.2
9.3.3
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33

49
|
JIS B8390(
5-10 5-11
5-14
m9.3.3
49 2 -
9.3.4
|
33

JEC2300-1998
JEC2350-2005

5-5

5-6

5-8 5-9
m9.3.4
9.3.5

33
]
JIS B8371-1 2000 ( 1
)
JIS B8372-1 2003 (
)
m 9.3.5
9.3.6
]
33
[
JIS B8277 2003 )
m 9.3.6
9.3.7
]
9
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36

|
m9.3.7
9.3.8
]
4
|
m9.3.8
9.4 Sk SF; gas handling plants
]
33
|
3
1-12 SFg
m9.4
@ SF
@ SFs
SFs
8
® SF
SFs *1
SFg
*1
(4) SF; 54 3 SFs
9.5 (Basic rules for electromagnetic compatibility of
control systems)
9.5.1 Electrical noise sources in high voltage installations)
| |
]
16
42
67
53

-84 -



64
88
102
138
168
204
224
244
246
261
273
291 2

10-1
10-3

10-2

m9.5.1

(EMI

(EMS Electro Magnetic Susceptibility)

€))

@

®

10-4

Electro Magnetic Interference)

IT e-Word

57 3

2000V

IEC 61800-3(

3 EMC

9.5.2
of high frequency interference)

(Measures to be taken to reduce the effects

[ |
9.5.1
[
JEC-1201-1996
5-6
2-4
2-36
m9.5.2
1EC60364
JEC

- 85 -

JEC



2 (
)
57
3
( ) - ( ) -
= = e
9.5.2-1
JIS C 0161:1997
2
T ®—
—_l— _ |
9.5.2-2
9.5.3 (Measures to be taken to reduce the effects
of low frequency interference)
|
]
9.5.1

- 86 -



2-36
2-37
3-1
JEM-1318
m9.5.3

L = o~
e e e
o} FI5SEHL-=5
9.5.3-1
9.5.4 Measures related to the selection of equipment
9.5.4.1
|
[
16
18
|
JEC-2500-1987
JEM-1318
JEM-1425( )
m9.54
IEC
-5 -15 -25 IEC
9.5.4.2
[
18
|
JEC-2500-1987
m9.54.2
9.5.1
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) 52

52

52
IEC JEC-2500
57 3
__I =
i o)
r L
il u—g-{
j_"_'_l : -
2 {&%} - |
L.
| .--!l_l;rq.-
9.5.4.2-1
Additional measures concerning gas-insulated
switchgear)
|
16

57 3

m9543
a) b) 1/3
c)
57
9.5.5 Other possible measures to reduce the effects of
interference)
| |
|
18

]

57 3
m9.5.5

- 88 -



10 Earthing systems

10.1 General
]
10
1
28 12
|
5 5-1
1160
m 10.1
IEC
10.2 (Fundamental requirements)
110.2.1 (Safety criteria)
]
4
10
272 4 41
]
m10.2.1
IEC60479-1 C1 10.2.1-1
c1
1EC61936-1
C1
IEC 60479-1
1EC61936-1 C1
VA
B
B VA
z1 Z1 50v
95 C1
5% z2 50%
c2 5%
700Q
Z3 Z3
oov z C1 z
JIS Z3 IEC61200-413 2
1EC61936-1 2008 10 cov
10
1
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1EC61936-1, IEC60364

Z1

95 IEC60479-1 Cl1 L 5% ]
@
(2)C1
®
cov 1EC61936-1 z2
50 IEC60479-1 C2 L 5%
] z2
C2
T) AnnexB
TZIB(tf) ZT(U T) BF
HE
18(T¥)
IEC/TS60479-1(2005-07) 20 11 c2
HF
IEC/TS60479-1(2005-07) 12
1.0 0.8 04
ZT(UT) 50%
IEC/TS60479-1(2005-07) 3
BF
IEC/TS60479-1(2005-07)
0.75 0.5
T =1s (tr) HE {4z Ur) BF+ Ry +R¢
F
10.2.2 (Functional requirements)
|
11
20
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5 5-1

1160-2
m10.2.2
11 20 1
4
IEC IEC
CENELEC 2
10.2.3 (High and low voltage common earthing systems)
|
]
4
10
22 3
28
272 4 41
]
5-1 5-2 5-3
5-4
1160
JIS C0364-4-442
m10.2.3
5
10.3.1 b
@
5
t- < 5s EPR < 1200V
t.>5s EPR < 250V

10.2.3-1 10.2.3-4
Im
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Ra
U
u
u
u
u
_______ 1
== EomE .
T — Rx Im U,
= o t.<
AT 5 y 2
= - i = 5s EPR < 1200V t;> 5s
= il L
S—  com T E| EPR < 250V
I I
'|T1 o R | 10.2.3-1
TT-a
= 10.2.3-1 R
150V
150V 1 2 300V 1
600V
! r —— —l—I i ———————————————————————————————————————
: t = : - 1 i
—t= E ........ - = |
" AR A o T L i Rx Im U,
TT-b
10.2.3-2
5 1,200V 5 250V
500 600V
1,500 2,000 10
JEM-1314
2,000V
T
T ™ ™
@
5 EPR <X x U; (X 5 )
X=1 10.2.3-3 TN-a X=2 PEN

- 92 -



xX=2
EPR JIS 1EC61200-413
22 3
1EC
IEC
10.2.3-3
o S
i
2T
— -
— ' :
) P, e o .
PE |
|
T bl
=| TN-a =
10.2.3-3
10.2.3-4
2 5
2
10.2.3-5
X X=5
10.2.3-6
L H | )
- - s ——]
T
— :r'""‘: 0 E .
N Pe R
A Em Ay -_';.
TN-b
10.2.3-4

- 03 -

5 10.2.3-4 TN-b
10.2.3-7
Rx Im 10.2.3-6
5
=5
X X
i Rx Im U, I



-

lp—

-5

10.2.3-5

10.2.3-6
®
EPR
1EC60364 1EC60364
10.3 Design of earthing systems
10.3.1 General)
]
10
1
28
|
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m 10.3

C

a)
b) 1

1 IEC “ global earthing system” GES 3.7.19

GES GES
GES GES  I1EC61936-1
c)
d) 10.2.1
5

e) d)
1))

CENELEC HD637S1

- 05 -



9

h)

AC
AC 250V 1,500V
10.3.1-1
10.3.1-1

1EC61936-1 Annex C

(operation)

(safety)

(telecommunication)

(control)

(lightning)

(coordination)

IEC61936-1

- 96 -

2,000V 3,000V

EMC,

IEC61936-1



| 10.3.2 (Power system faults)

|
15
]
2100-2
m 10.3.2
3 2 1
- | \ < : !
@5 = T ; i
10.2.2 4
10.2.2
\]EC_2350_2005 72kV
GIS 72kV
0.15 0.5 0.15 2.0
0.15 0.5
i,'”_'_'_'_'_'_'_'_'_'_'_ T T _'_!___':.i',__ 4__',__.__'4___,'__.:'.‘.‘:Ii‘.__'.__‘f_'_\‘_'\_\
| ! ! !
] |
|| | i : |!
! 015 20 R P S - ¢
0.15 2.0
JEM-1314
2,000V
66kV 1,000A 0.5Q 0.5Q
x 1,000A=500V 1EC61200-413
0.4
0.4 TN-a
0.4 TN-b
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10.3.1

10.3.3 Lightning and transients
]
4
49
]
JIS A4201-2003
m 10.3.3
GIS
10.4 Construction of earthing system
|
10
]
m10.4
10.5 Measurement
]
10
11

]
JEAC 5001-2000
m 10.5

6-3
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4 CENELEC
2.
(¢)) CENELEC HD637 S1 G
1kQ
400cm? 500 2
20cm
3
Im
10cm
4
Q
m
4
10.6 Commissioning
]
10
11
]
m 10.6

11
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10.7 Maintenance

10.7.1 Inspections
]
|
m 10.7
20 40
10.7.2 Measurements or calculations
|
]
m 10.7.2
10.5

1
10.2.1
|

s (o Z1 Z1
IEC60479-1 1 5
C1
o 50v 71
50v. o 1,450Q 60479-1 1 5
o 50mA C1
s 50V/1,450Q =34 .5mA
1,450Q -
1EC60479-1 1 -
75
- 50v/(1,450% 0.75)Q =45.97mA
45 _97mA 50mA

2

10.2.2

m CENELEC HD637 S1 9
HD:Harmonized Document 1EC
1

- ]
- )

D
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D
10.2.2-1 CENELEC HD637S1 A
2)
- 16mm? 2
- 35mm?
- 50mm?
3)
2)
10.2.2-1
/
(mm) | (mm2) | (mm) | (um) | (um
2 90 3 63 70
Profile(inch,Plates) 90 3 63 70
25 2 47 55
16 63 70
10 50
D 8 1,000
15 2,000
14.2 90 100
50 2
25
1.8* 25
20 2
1.8* 25 1 5
50 2 20 40
1 1.8* 25 1,000
25 1,000
1)
2)
3) 16mm
3
10.2.2-2
10.2.2-2
" I
A 1" vee lres ¢ e rle e
e rv (|L2+|Resz)
A "
KEE
|Res |C IE r IRes
"1 " le
N N hee la
| k1 I k1 (lkeg) le
le 1V (e
A I"kEE
IE rIRes
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I"e HD533
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85%

- 102 -
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|
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10.5
] CENELEC HD637 S1 N
1
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200V 200V O—
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IEM
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CENELEC
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11

Inspection and testing

11

49

(

)

49

50

50

50
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1EC61936-1
1EC61936-1 3
IEC61936-1
1EC61936-1

1EC61936-1

1EC61936-1

1EC61936-1

m IEVNe
IEV International Electrotechnical Vocabulary
No
[ No
3

1EC61936-1

1EC61936-1
| I1EC61936-1

1EC61936-1
1EC61936-1 Ne

3 3.4.4
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1EC60936-1

(1) | barrier 3.2.1/3.4.4/35.3/6.2.12.1/6.2.13.1/7.2/7.2.1/
7.2.5/73/8.1.2.1/8.1.2.2/8.1.3.2/8.3.5/8.3.5.1/8.35.2/84/11/ 1,2,5
3.4.4
3 3.4.4
7.2.1
1800mm
1EC 60364
(412.2.3)
(412.2.4)
1800mm

(24) obstacle

1800mm
(2) | bay 3.2.1/3.33/7.1.7/7.2/7.4.24/7.5.4/8.1.2.2/8.3.4
/ 8.3.5/8.3.5.2
3.3.3
3 3.3.3
7.1.7
7.2
7.4.2.4
7.5.4
8.1.2.2
8.3.4
8.3.5
8.3.5.2
(3) | bonding 3.7.5/77.4.2.4 /7 10.2.2
bonding strap 7.4.2.4
(4) | compact substation 7.6
prefabricated substation 7.5.1/7 7.6
substation 1/3.2.5/3.5.7/7.5.2.1/10.2.1
1
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1EC60936-1

1EC substation

IEV
605-01-01

IEC

IEC 62271-202:2006 High-voltage switchgear and controlgear-part 202:High-voltage/low-voltage
prefabricated substation

S=n0NIIY 2
el 777 ?Ill(m

66kV 6KV 22kV - 6kV
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1EC60936-1

(5) | connection 3.7.4/3.7.6/6.29.1/76.2.9.3/76.2.10.3 /7 7.4.2.1
joint 6.2.10.3 7/ 7.4.2.4
connection joint
(6) | continuity test 10.7.2
(7) | cubicle 3.2.1/3.3.3/7.5.4/8.3.4/8.3.5.2/9.2.3.3/9.5.3
3.3.3
(8) | disconnection 3.1.8/7.1.1.1/78.3.1/78.3.2
interruption 8.6.2.3
isolation 3.1.878.3.1
3.1.8
isolation disconnection
disconnection interruption
interruption
[automatic disconnection of supply] [automatic interruption of supply]
(9) | eddy current 6.2.9.5
6.2.9.5
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1EC60936-1

(10) | emergency exit 7.1.6/754/86.1/885/11)
7 7.1 7.1.6
7.5 7.5.4
10m
8 8.6 8.6.1
8.8 8.8.5
IEC
11
(11) | enclosure 3.3.1.2/3.4.3/3.7.18/77.4.2.2 /7 7.4.2.4/
7.5.2.1/75.2.2/75.4/8.1.2.1/8.1.2.2/8.1.3.1/8.1.3.2/8.4/8.6.1/95.4.3/
1 3.4.3
3 3.4.3
IEC 60364
(412.2.3)
(412.2.4)
8.1.2.2
7.4.2.4 GIS
(34) vault
(12) | erection load 4.3.1/7 4.3.3

Erection load
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1EC60936-1

(13) fire behaviour class 8.6.2.1( 3) 78.6.2.2( 4/
fire behaviour 8.6.2.3
fire integrity 8.6.2.2 4
fire wall 8.6.1
fire-resistant separating wall 8.6.2.1 /7 8.6.2.5
fire-resistant separation 8.6.1
grading 8.6.1
fire behaviour class
fire behaviour
113 FH
FO
60 [EI60 REI160] [
0.9m 1.5m]
F1
F2 F1
F1L F2 [non combustible]
[ |
fire integrity
8.6.2.2 4 1
REI
El
R
E fire integrity
I
60/90
EI60 respectively REI60 60
fire wall
fire separation wall( ) fire resistant wall
fire wall
fire-resistant separating wall(fire-resistant separation wall )
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1EC60936-1

fire-resistant separation

grading
60/90
(14) | flange-mounted 8.3.4
8.3.4
Bia—Jn
ZOHERETCERL TR
BT
7’-3#'-3 FEftER
5| HHig
HQRL:ML.'()
[= {815 £
(15) | functional insulation 8.1.1

J

Ji

JIS

60950

S C 0664-1

(1EC60950) 2

1.2.9

1.3.17
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1EC60936-1

JIS C 0704 2(21)

(16) operating error 7.1.77 8.4
operating failure 9.1.9
incorrect operation 8.8.1
human error 8.8.1
inadvertent operation 9.1.9

operating error

operating failure

incorrect operation

human error

inadvertent operation

(17) | injection point 10.3.3

6.1 pl-491

(18) | insertable insulated partition

8.3.5/8.3.5.1/8.35.2

8.3.5.1
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1EC60936-1

(19) | insulating liquid 3.2.3/7.5.6/8.6.2/8.7/8.7.1
/87.1.2/8.7.1.3
liquid immersed equipment 8.7.1.1/78.7.1.3
(20) | insulating plate 8.3.5.2
mobile insulating plate 8.3.5.2

mobile insulating plate

mobile insulating plate

mobile insulating plate 8.3.5.1
mobi le screen and insertable insulated partition IEC
(21) | insulating shutter 8.1.3.3 /7 8.3.5.1

2) | 1ink 8.3.1
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1EC60936-1

(23) | mobile screen 8.3.5.1

7.2.3 7.2.5b) 8.1.2.2

7.2.3 /
7.2.5 b)

50mm

8.1.2.2 1800mm

(24) | obstacle

3.4.5/3.5.4/7.2/7.2.2/7.3/8.1.2.1/8.1.2.2
/8.1.3.2

3.4.5
3 3.4.5
7.2.2 1800mm
IEC 60364 (412.3)
(412.3.2)
1800mm
barrier (¢))
(25) | proceed with mitigation 10.3.1
10.3 10.3.1 )

CENELEC HD 637 S1
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1EC60936-1

(26) | remote earth 3.7.2 /7 10.2.1
3.7.2
10.2.1
10.2 10.2.1
remote earth
3.7.2
local earth
remote earth
resistance to remote earth
=
/ \
(27) | resonant earthing 3.7.2.5/74.2.1
(28) | safety distance 5.3.1/7.2/7.2.4/ 7.3/ 7.7
safety distance (minimum clearance)
(minimum height) (protective barrier clearance)
7.2.4 (minimum height) H N 2250
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1EC60936-1

safety distance
safety distance (minimum height) 7.7

5.3.1 N N 7.2 safetydistance (minimum
clearance) 7.2 N
safety distance
safety distance

29 shield 3.7.11/6.2.9.4/6.2.13.1/8.5/9.5.2/9.5.4.3/10.3.2
solid wall 7.21/7.2.2/7.23/7.3/77.54/8.1.2.2
screen 6.2.4/6.2.4.1/7.2.1/7.2.2/7.2.3/7.3/8.1.2.2

screened window
7.25/ 7.5.2.3
screens of cable

6.2.9.5/7.4.2.4/ 8.1.1

shield

solid wall

screen screened window

screens of cable

(30) | snaking 6.2.9.2

6.2.9 6.2.9.2

Snaking
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1EC60936-1

(31) | tensioning portal 4.3.3

(32) | trailing cable 6.2.9.3 7 6.2.9.7

Trailing cable

(33) | transzorb diode 9.5.4.2

Trasient Voltage
Suppressor(TVS)

TransZorb General Semiconductor Industries Inc.
TRANSZORB Vishay Intertechnology Inc.

(34) | vault 8.6.1
8.6.1 vault
vault
enclosure (11)
(35) | warning grid 6.2.9.5
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1EC60936-1

NEC protective cover
47 1 134 6
JIS C 3653
2400-1
th®

- warning grid

BT —{—_».

¥} 57

4.5 b)

(36) | working clearance 3.5.7/7.15/ 37835
3.5.7
3 3.5.7 (working clearance)
3 Dw
Dw
(37) | work distance 8
8 8 3.5.7 (working clearance) Dy
Dw work distance  working clearance
8 work distance working clearance
Dw 3.5.7 8

work distance
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