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67- IEEE 400.2, 2004
Guide for field testing of shielded power cable systems using Very Low
Frequency (VLF).
68- IEC 60950-1 Ed. 2.1 Consol. with am1, 2012
Information technology equipment - Safety - Part 1: General requirements.

69- IEC 61439-1 Ed. 2.0, 2011
Iow-voltage switchgear and control gear assemblies - Part 1: General rules.
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70-1IEC 61439-2 Ed. 2.0, 2011

Low-voltage switchgear and control gear assemblies - Part 2: Power
switchgear and control gear assemblies.

71-IEC 62271-100"ed2.1 Consol. with am1, 2012

High-voltage switchgear and control gear - Part 100: Altematmg current
circuit-breakers.

72- IEC 60282-1 Ed. 2.0 ,2009
High-voltage fuses - Part 1: Cuirent-limiting fuses.

73-1EC 61869-1 Ed. 1.0, 2007

Instrument transformers - Part 1: General requirement.

74-IEC 61869-2 Ed. 1.0, 2012

Instrument transformers - Part 2: Additional requirements for current
transformers.

75- IEC 60228 Ed.3.0, 2004
Conductors of insulated cables.

76- IEC 60230 Ed. 1.0, 1966

Impulse tests on cables and their accessories.
77- IEC 60885-2 Ed. 1.0, 1987

Electrical test methods for electric cables. Part 2: Partial dlscharge tests.
78- IEC 60502-SER Ed.1.0, 2010

Power cables with extruded insulation and their accessories for rated
voltages from 1 kV (Up=1,2kV) up to 30 kV (U, = 36 kV)-ALL
PARTS.

79-IEC 60811-100 Ed.1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic materials -
Part 100: General.

80- IEC 60811-401 Ed.1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic materials -
Part 401: Miscellaneous tests - Thermal ageing methods - Ageing in an air
oven.
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81-TEC 60811-412 Ed. 1.0, 2012

Electric and optical fiber cables - Test methods for non-metallic materials -
Part 412: Miscellaneous tests - Therimal ageing methods - Ageing in an air
bomb.

82-IEC 60811-409 Ed. 1.0, 2012

Blectric and optical fiber cables - Test methods for non-metallic
materials - Part 409: Miscellaneous tests - Loss of mass test for
thermoplastic insulations and sheaths.

83-IEC 60811-508 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 508: Mechanical tests - Pressure test at high
temperature for insulation and sheaths.

84- IEC 60811-504 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 504: Mechanical tests - Bending tests at low
terperature for insulation and sheaths.

85-TEC 60811-505 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 505: Mechanical tests - Elongation at low temperature
for insulations and sheaths. '

86- IEC 60811-506 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 506: Mechanical tests - Impact test at low temperature
for insulations and sheaths.

87- IEC 60811-509 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 509: Mechanical tests - Test for resistance of
insulations and sheaths to cracking (heat shock test).

88-IEC 60811-405 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 405: Miscellaneous tests - Thermal stability test for
PVC insulations and PVC sheaths.

89-IEC 60811-402 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 402: Miscellaneous tests - Water absorption tests. .

90- IEC 60811-606 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 606: Physical tests - Methods for determining the

density.

i /e




l_)AM ﬁgiﬂl;&ﬂ#a.ﬂlgiﬁb‘gﬁJ?_ma; 'Uauutfeg}-aﬂ (EPIsi]
&/ (JLes ) a5 LAY ;AN Aaall) Sheall A Aoty gl

- 91-TEC 60811-511 Ed. 1.0, 2012
- ' Electric and optical fiber cables - Test methods for non-metallic
materials - Part 511: Mechanical tests - Measurement of the melt flow
index of polyethylene compounds.
92-TEC 60811-607 Ed. 1.0, 2012
- Electric and optical fiber cables - Test methods for non-metallic
- : materials - Part 607: Physical tests - Test for the assessment of carbon
black dispersion in polyethylene and polypropylene.
| 93-IEC 60811-502 Ed. 1.0,2012
| Electric and optical fiber cables - Test methods for non-metallic
| materials - Part 502: Mechanical tests - Shrinkage test for insulations.
| 94-TEC 60811-503 Ed.1.0, 2012
i Electric and optical fiber cables - Test methods for non-metallic
| materials - Part 503: Mechanical tests - Shrinkage test for sheaths.
x 95-IEC 60811-508 Ed. 1.0,2012
! Electric and optical fiber cables - Test methods for non-metallic
| materials - Part 508: Mechanical tests - Pressure test at high
| temperature for insulation and sheaths.
\ 96-IEC 60811-403 Ed. 1.0,2012
! Electric and optical fiber cables - Test methods for non-metallic
| materials - Part 403: Miscellaneous tests - Ozone resistance test on cross-
! ; A. linked compounds.
| 3 97-1EC 60811-507 Ed. 1.0, 2012
i : , Electric and optical fiber cables - Test methods for non-metallic materials -
|  Part 507: Mechanical tests - Hot set test for cross-linked materials.
| 98- IEC 60811-404 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 404: Miscellaneous tests - Mineral oil immersion tests
for sheaths.
‘ 99-IEC 60811-501 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic materials -
I Part 501: Mechanical tests - Tests for determining the mechamcal
‘ properties of insulating and sheathing compounds.
100- IEC 60947-1 Ed. 5.1 Consol. with am] , 2012
’ Low-voltage switchgear and control gear - Part 1' General rules.
| 101- IEC/TR 60890 Ed. 1.0, 1987
| A method of temperature-rise assessment by extrapolation for partially
type-tested assemblies (PTTA) of low-voltage switchgear and control gear.
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102- TEC 60364-5-54 Ed. 3.0, 2011

Low-voltage electrical installations - Part 5-54: Selection and erection of

electrical equipment - Earthing arrangements and protective conductors.
103~ IEC 60529 ed2.1 Consol. with ami, 2001

Degrees of protection provided by enclosures (IP Code).
104- IEC 60947-3 Ed. 3.1 Consol. with am1 , 2012

Low-voltage switchgear and control gear - Part 3: Switches,

- disconnectors, switch-disconnectors and fuse-combination units.

105- IEC 60947-4-1 Ed. 3.1 Consol. with am1, 2012

Low-voltage switchgear and control gear - Part 4-1: Contactors and motor-

starters - Electromechanical contactors and motor-starters.
106- IEC 60038 Ed. 7.0, 2009

IEC standard voltages.
107- IEC 60947-3 Ed. 3.1 Consol. with am1, 2012

Low-voltage switchgear and control gear - Part 3: Switches, disconnectors,

switch-disconnectors and fuse-combination units.
108- IEC 61000-6-4 Ed. 2.1 Consol. with am1, 2011

Electromagnetic compatibility (EMC) - Part 6-4: Generic standards -

Emission standard for industrial environments.
109- IEC 61000-6-3 Ed. 2.1 Consol. with aml, 2011

Electromagnetic compatibility (EMC) - Part 6-3: Generic standards -

Emission standard for residential, commercial and light-industrial

environments.
110- IEC 61000-3-2 Ed. 3.2 Consol. with aml&2 2009

Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for

harmonic curtent emissions (equipment input current <16 A per

phase).
111- IEC 60227-1 Ed. 3.0, 2007

Polyvinyl chloride insulated cables of rated voltages up to and

including 450/750 V - Part 1: General requirements.
112- IEC 60227-2 Ed. 2.1 Consol. with am1, 2003

Polyvinyl chloride insulated cables of rated voltages up to and including

450/750 V - Part 2: Test methods.
113- IEC 60227-3 Ed. 2.1 Consol. with am1, 1997

Polyvinyl chloride insulated cables of rated Voltages up to and including

450/750 V - Part 3: Non-sheathed cables for fixed wiring.

114- TEC 60227-4 Ed: 2.1 Consol. with am1, 1997
Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V - Part 4: Sheathed cables for fixed wiring.
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115- [EC 60811-512 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 512: Mechanical tests - Methods specific to
polyethylene and polypropylene compounds - Tensile strength and
elongation at break after conditioning at elevated temperature.
116-IEC 60811-201 Ed. 1.0, 2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 201: General tests - Measurement of insulation
thickness.
117-IEC 60811-203 Ed. 1.0,2012
Electric and optical fiber cables - Test methods for non-metallic
materials - Part 203: General tests - Measurement of overall
dimensions. |
118-1EC 60332-1-1 Ed. 1.0, 2004
Tests on electric and optical fiber cables under fire conditions -
Part 1-1: Test for vertical flame propagation for a single insulated wire
or cable — Apparatus.
119-IEC 61557-6 Ed. 2.0, 2007
Electrical safety in low voltage distribution systems up to 1 000 V a.c.
and 1 500 V d.c. - Equipment for testing, measuring or monitoring of
protective measures - Part 6: Effectiveness of residual current devices
(RCD) in TT, TN and IT systems.
120-TEC 61009-1 Ed. 3.1 Consol. with am1, 2012
Residual current operated circuit-breakers with integral over current
protection for household and similar uses (RCBOs) - Part 1: General rules.
121-IEC 61009-2-1 Ed. 1.0, 1991
Residual current operated circuit-breakers with integral overcurrent
protection for household and similar uses (RCBO's) - Part 2-1:
Applicability of the general rules to RCBO's functionally independent
of line voltage.
122- TEC 61557-3 Ed. 2.0,2007
Electrical safety in low voltage distribution systems up to 1 000 V a.c.
and 1 500 V d.c..- Equipment for testing, measuring or monitoring of
protective measures - Part 3: Loop impedance. '
123-IEC 61557-5 Ed. 2.0, 2007
Electrical safety in low voltage distribution systems upto 1000V a.c.
and 1 500 V d.c. - Equipment for testing, measuring or monitoring of
protective measures - Part 5: Resistance o earth.
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124- IBC 60598-1 Ed. 7.0, 2008
Lumninaires - Part 1: General requirements and tests.
125- IEC 62271-100 Ed. 2.0, 2008
High-voltage switchgear and control gear - Part 100: Alternating current
circuit-breakers.
126- IEC 60282-1 Ed. 7.0,2009
High-voltage fuses - Part 1: Current-limiting fuses.
127- IEC 60044-6 Ed. 1.0, 1952
Tnstrument transformers - Part 6: Requirements for protective current
transformers for transient performance.
128- IEC 60230 Ed. 1.0, 1966
Impulse tests on cables and their accessories.
129- IEC 60885-2 Ed. 1.0, 1987
Elecirical test methods for electric cables. Part 2: Partial discharge

tests.
130- IEC 60502-SER Ed. 1.0, 2010

Power cables with extruded insulation and their accessories for rated
voltages from 1 kV (Up=1,2kV) up to 30 kV (Un =36 kV) - ALL
PARTS.
131- IEC/TR 60890. Ed.1.0, 1987
A method of temperature-rise assessment by extrapolation for partially
type-tested assemblies (PTTA) of low-voltage switchgear and control
gear. .
132- IEC 60364-5-54 Ed. 3.0, 2011
Low-voltage electrical installations - Part 5-54: Selection and erection of

electrical equipment - Earthing arrangements and protective conductors.
133- IEC 60529 Ed. 2.1 Consol. with am1, 2001
Degrees of protection provided by enclosures (IP Code).

134- IEC 60947-3 Ed. 3.0, 2008
Low-voltage switchgear and control gear - Part 3: Switches, disconnectors,

switch-disconnectors and fuse-combination units.
135- TEC 60038 Ed. 7.0, 2009 : : : _
IEC standard voltages.

136- IEC 61000-6-3 Ed. 2.1 Consol. with am1, 2011

Electromagnetic compatibility (EMC) - Part 6-3: Generic standards -
Emission standard for residential, commerc1a1 and light-industrial

environments.

137- IEC 60227-1 Ed. 3.0, 2007
Polyvinyl chloride insulated cables of rated voltages up to and including

450/750 V - Part 1: General requirements.
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138-IEC 60332-1-1 Ed. 1.0, 2004

Tests on electric and optical fiber cables under fire conditions - Part 1-1:
Test for vertical flame propagation for a single insulated wire or cable —

Apparatus.

139-IEC 61557-1 Ed.2.0,2007
Electrical safety in low voltage distribution systems up to 1000 V a.c. and

1500V d.c. - Equipment for testing, measuring or monitoring of protective
measures - Part 1: General requirements.

140- IEC 61009-1 Ed. 3.0, 2010 |
Residual current operated circuit-breakers with integral over current

protection for household and similar uses (RCBOs) - Part 1: General rules.
141-TEC 61009-2-1 Ed. 1.0, 1991

Residual current operated circuit-breakers with integral over current

protection for household and similar uses (RCBO's) - Part 2-1:

Applicability of the general rules to RCBO's functionally independent of

line voltage.

142- IEC 60060-SER Ed. 1.0, 2011
High-voltage test techniques - ALL PARTS.

143- IEC 60060-3 Ed. 1.0, 2006
High-voltage test techniques - Part 3: Definitions and requirements for on-
site testing.

144-TEC 60216-3 Ed. 2.0, 2006
Electrical insulating materials - Thermal endurance properties - Part 3:

Instructions for calculating thermal endurance characteristics.

145-TEC 60216-4-3 Ed. 1.0, 2000
Electrical insulating materials - Thermal endurance properties - Part 4-3:
Ageing ovens - Multi-chamber ovens.

146- IEC 60216-5 Ed. 3.0, 2008
Electrical insulating materials - Thermal endurance properties - Part 5:

' Determination of relative thermal endurance index (RTE) of an insulating

material.

147-TEC 60270 Ed. 3.0, 2000
High-voltage test techniques - Partial dlscharge measurements.

95-IEC 61010-1 Ed. 3.0, 2010 148-
Safety requirements for electrical equipment for measurement, control, and

laboratory use - Part 1: General requirements.

149-TEC 61010-2-010 Ed. 2.0, 2003
Safety requirements for electrical equipment for measurement, control and

laboratory use - Part 2-010: Particular requirements for laboratory
equipment for the heating of materials. |
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150- IEC 61010-2-030 Ed. 1.0,2010

Safety requirements for electrical equipment for measurement, control, and
Iaboratory use - Part 2-030: Particular requirements for testing and

measuring circuits.

151~ IEC 61442 Ed. 2.0, 2005
Test methods for accessories for power cables with rated voltages from
6 kV (Um = 7,2 kV) up to 30 kV (Um = 36 kV).

152- IEC 62475 Ed. 1.0, 2010
High-current test techniques - Definitions and requirements for test
currents and measuring systems.

153- IBC 60230 Ed. 1.0, 1966
Tmpulse tests on cables and their ACCEessories.

154- IEC 60811-1-2 Ed.1.0, 1985 ‘
Common test methods for insulating and sheathing materials of
electric cables - Part 1: Methods for general application - Section Two:

Thermal ageing methods.
155-IEC 60076-4 Ed. 1.0, 2002
Power transformers - Part 4: Guide to the lightning impulse and switching
impulse testing - Power transformers and reactors.
156- IEC 61000-4-2 Ed. 2.0, 2008
Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement
techniques - Electrostatic discharge immunity test. |
157-IEC 61000-4-3 Ed. 3.2 Consol. with am1& 2,2010
Electromagnetic compatibility (EMC) - Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency, electromagnetic field immunity

test.

158-TEC 61000-4-4 Ed. 2.1 Consol. with am1 , 2011
Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst immunity test.

159-IEC 61000-4-5 Ed. 2.0, 2005
Electromagnetic compatibility (EMC) - Part 4-5: Testing and measurement
techniques - Surge immuuity test.

160- IEC 61000-4-6 Ed. 3.0, 2008
Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement
techniques - Immunity to conducted disturbances, induced by radio-

frequency fields.

161-IEC 61000-4-8 Ed. 2.0, 2009 :
Electromagnetic compatibility (EMC) - Part 4-8: Testing and measurement

techniques - Power frequency magnetic field immunity test.
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162-IEC 61000-4-11 Ed. 2.0, 2004
Electromagnetic compatibility (EMC) - Part 4-11: Testing and
measurement techniques - Voltage dips, short interruptions and voltage
variations immunity tests.
163-IEC 61000-4-13 Ed. 1.1 Consol. with am1, 2009
Electromagnetic compatibility (EMC) - Part 4-13: Testing and
measurement techniques - Harmonics and inter harmonics including mains
signaling at a.c. power port, low frequency immunity tests.
164-IEC 61000-6-3 Ed. 2.1 Consol. with am1, 2011
Electromagnetic compatibility (EMC) - Part 6-3: Generic standards -~
Emission standard for residential, commercial and light-industrial
environments.
165- IEC 61000-6-4 Ed. 2.1 Consol. with am1, 2011
Electromagnetic compatibility (EMC) - Part 6-4: Generic standards -
Emission standard for industrial environments.
166- IEC/TR 61117 Ed. 1.0, 1992 |
A method for assessing the short-circuit withstand strength of partially
type-tested assemblies (PTTA).
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PART LIST
Symbol Description
Q1 LOAD BREAK SWITCH
RATED CURRENT 1630 A
RATED VOLTAGE 24 KV
PEAK WITHSTAND CURRENT (idyn) : 50KV
THERMAL WITHSTAND CURRENT FORISEC : 20KA

P . C : 275 MM
Q2 EARTHING SWITCH . :24KV
P.C 1275 MM
Q3 LOAD BREAK SWITCH WITH FUSE
RATED CURRENT 1630 A
RATED VOLTAGE 224KV

PEAK WITHSTAND CURRENT (idyn) : 50 KV
THERMAL WITHSTAND CURRENT FORISEC : 20KA
P . C : 275 MM

F H.R.C. FUSE 24 KV, 63 AMP
EF1 EARTH FAULT INDICATOR — 110 VAC

TI SINGLE POLE POTENTIAL TRANSF ORMER
RATIO :

lzzooo 110 110
- / /
| V3 NE] 3

RATED BURDEN ( 50-100) VA-CL:0.5

T2 CURRENT TRANSFORMER 25/5 A
CORE1:0.5M5-10 VA
ITH: 25 KA
CL:0.5
P1 VOLTMETER SCALE (0-24) KV
RATIO : 22000/110 V-CL.: 1.5
P2 AMMETER SCALE (0-25)/ 5A
SIZE 96x96 MM —C.I. 1.5
P3 SPACE FOR K.W.H ( SUPPLY BY CLLENT)
SI VOLTMETER SELECTOR SWITCH
HI10 HYGROSTATE
H20 HEATER 200 W-220 VAC ( EXTERNAL SUPPLY)
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PART LIST

Symbol

Deseription

Q1

VACUUM CIRCUIT BREAKER WITH DRAWABLE DESIGN
COMPLETE WITH : SPRING CHARGING MOTOR 110 VDC -
SHUNT CLOSING COIL 110 VDC -

SHUNT TRIPPING COIL 110 VDC

4-POLE AUXILIARY SWITCH RATED VOLTAGE 24 KV
RATED CURRENT 1250 A '

BREAKING CAPACITY 25 KA

Q2

DITTO BUT : RATED CURRENT 630 A

Q4

| EARTHING SWITCH 24 KV

T1

CURRENT TRANSFORMER (300/5/5)A
CORE 1-15 VA CL. 0.5M5

CORE 2-30 VA CL. 5PL0

ITH = 25KA 24 KV

T2

DITTO BUT : RATIO (100/5/5)A
CORE 1-15 VA CL. 0.5M5
CORE 2-30 VA CL. 5PLO

ITH =25 KA 24KV

T10

SINGLE PHASE POTENTIAL TRANSFORMER

22000 110 110
/ /

3 43 3
100VA & CLASS 1

F50/51/51N

3 PH. OVER CURRENT .

SHORT CIRCUIT & EF RELAY
AUX. VOLTAGE (80-265)V AC/DC
RATED CURRENT (5&1) A

F67/67/51N

3PH. DIRECTIONAL & NON DIRECTIONAL RELAY ,OVER
CURRENT & EARTHFAULT RELAY
AUX. VOLTAGE : (80-265)V AC/DC

"1 RATED CURRENT (5 & 1) A

F27/59

3 PH. UNDER VOLTAGE RELAY
AUX. VOLTAGE: (80-265)V AC/DC
RATED CURRENT (5&1) A

¥4
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PART LIST
Symbol Description
Pi AMMETER
SCALE : (0/300-900) A
RATIO (300/5) A
SIZE : 96X96 MM.CL 1.5
CLASS 1.5
P2 DINO BUT
SCALE : (0/100-300) A
RATIO (100/5) A
CLASS 1.5
P8 3PH.,4 WIREK. W. METER — SCALE (0-3) MW
P10 ' VOLTMETER. SIZE 96X96 MM
SCALE (0-24) KV
RATIO =22000/110 V
CLASS 1.5
P13 3PH.- 4 WIRE-KWH/KVARH METER
' WITH MAX. DEMAND -CL. 0.5
KW METER + P.F METER +KVAR METER
S1 PUSH BUTTON FOR C.B. CLOSING
S2 PUSH BUTTON FOR C.B. OPENING
S3 RESET PUSH BUTTON
S5 MANU./AUTO. SELECTOR SWITCH
S 10 VOLTMETER SELECTOR SWITCH
S 30 MUSHROOM PUSH BUTTON FOR HORN
Hi INDICATION LAMP FOR C.B. CLOSING
H2 INDICATION LAMP FOR C.B. OPENING
H3 INDICATION LAMP FOR C.B. TRIPPING
Hé6 FLAG RELAY FOR DC LOSS :
110VEC TYPE MR 21 '
H10 SPACE HEATER 200 WATT — 220 VAC
H20 HYGROSTAT
H 20 HORN FOR FAULT - 220 VAC
F1 HR.C.FUSE 6A & 24 KV
F 20

LIGHTNING ARRESTOR 24KV, 10 KA
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