PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

Specification No.: RINS-002/2561 : INSULATORS Page Sof S
C4 Price schedule Manufacturer :
Invitation to Bid No.: NZEB(QW)-02-2567 Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
. Catalogue .. . (See details (See details
Ttem Mz;zrlal No. Description Quantity & conditions & conditions
: attached) attached)
23 1030000003 Insulator, pin, fog type, radio freed, ANSI 1 3/8" diameter pin hole, similar to set (s)
NGK Cat. No. HRAA-025571 C.
24 | 1030030000 Insulator, spool type, according to TIS 227 Type B (Class 53-2). 13,600 set (s) LEUDTIAN LSy ——
25 | 1030030100 Insulator, strain type, according to TIS 280 Type A (Class 54-1). 500 set(s) LEUaTIAT Uy pr——
26 | 1030030103 Insulator, strain type, according to TIS 280 Type D (Class 54-4). 2500 set(s) (L?Iuai atuseu e-GP Lmﬂu)
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Appendix 1

Power arc tests for line post/pin post type insulator

1. Test arrangement
The test arrangement shall be as shown in Drawing No. SA2-015/35042.

The power arc test shall be carried out in three-phase with three specimens simultaneously.

2. Power supply
The power supply shall be adequate to maintain the specified arc current for the specified duration. The
arc current shall be practically sinusoidal and constant, and shall not deviate from the specified value by
more than 10% during the test.
For long arc durations (greater than 20 cycles), the variation of the arc current may be greater than 10%, in
this case, the arc current may be evaluated by its average peak value during the test duration.

The supply frequency shall be the rated frequency of 50 Hz or 60 Hz.

3. Arc initiation
The arc shall be initiated by means of a fuse wire of suitable diameter attached to the insulator as shown in

detail “A” in Drawing No. SA2-015/35042.

4. Characteristics of the power arcs

The number, current, and duration of the power arcs to be applied to each set shall be as shown in the table

below:
57-2 and 57-4 and
Type of Insulator
56/57-2 56/57-4
Number 1 1 1 1
Minimum test current, r.m.s. kA 10 3 10 3
Minimum duration sec 0.40 0.65 0.40 0.79

5. Evaluation of the results
The insulators shall be considered to have passed the tests if there is no partial shed breakage on any

insulators as the result of the power arc test.

I

Approved date: 02/02/2553 Page 1 of 1

26



. nsUssnawash
“ ASSEMBLY No.
P X— -+ Y ot Z -
: . n
f} ﬂ. 1T
) | i’ 1000
. i} ,ﬂ'\ 1 MIN.
} - g i
A E== - Q- - = - T
it \;'r 1000
Y | | MIN. 57-2 57-4
b i J_ and and
N 56/57-2 | 56/57-4
X | MIN. 600 | MIN. 750
% Y | MIN. 800 | MIN. 900
- ] | 2| MN- 750 | MiIN. 850
<10 mm—+~——| ‘o—-—l—slo mm
7 G 1 1 '
ogl—
] 2
PLACED TO THE ]
! GENERATOR SIDE f
I 4
! FUSE WIRE ATTACHMENT
B EARTHING DIAGRAM DETAIL "A”
. NOTES !
(1) CONCRETE CROSSARM, THE CROSSARM: CAN. BE REPLACED BY A STEEL CHANNEL. 3
2) INSULATOR. . ]
(3) STEEL WIRE, SOLID, DIAMETER OF 4 mm, IF ANY. g
(&) FUSE, WIRE, PLACED TO THE GENERATOR SIDE. [
(5) COVERED CONDUCTOR: '
(6) STEEL STRANDED WIRE, DIAMETER OF 6.3 mm (BURIED IN CONCRETE POLE), IF ANY.
(7) SHORT—CIRCUIT GENERATOR.
(8) CONCRETE POLE, THE POLE CAN BE REPLACED BY A STEEL POLE, IF ANY.
 naviranssil it aHATDING v - Trunuauy .
ALAANG Sy | ﬂ’lﬁx\t,ﬁﬂqﬁ'}i}i}ﬂﬂ iz S A
Vanmg| v Buwasaiun............. 3
HAMNNT. i, e .-
................... Wt 13 250
X A = AT i . - ;
A , ST SO
 unensSARY .. POWER ARC TEST ARRANGMENT e, 1 25 :
FunumsHe........... v _ ]
v = ' FOR INSULATORS, FOR OVERHEAD LUINES | ... .. isA2-015/3804
.......................... M!m}m }:

27



N2.EB.(0)-02-2567

PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

I

Appendix 2
Special tests for suspension insulators

(class 52-1, 52-4, 52-3 and 52-8)

The special tests are as follows :

1. Steep wave front impulse test

The test shall be performed on ten (10) units of insulator selected at random.

The insulator shall be subject to ten (10) successive positive and negative impulse flashovers with a wave
having an effective rate of rise of 2,500 kV/pus. The insulators shall be tested singly.

Each unit shall then be verified to be electrically intact by applying low-frequency voltage, dry or wet.

In case of wet test, the rated wet low-frequency withstand voltage shall be applied to each unit and no
electrical puncture shall occur.

In case of dry test, the five (5) flashovers of the low-frequency dry flashover test in accordance with the
ANSI C29.1 shall be applied and shall have a flashover value of not less than 95% of the rated value.
Failure of any one (1) unit either in the front-of-wave test or subsequent low frequency withstand voltage
test shall cause for testing another twenty (20) units.

Failure of more than one (1) unit from total so tested shall constitute failure of this insulator design and will

not meet requirements of these specifications.

. Power arc test

Nine (9) insulator units of each type, in 3-unit strings, mounted vertically without arcing horns or
conductors, shall be subject to power arcs of 12 kA r.m.s., symmetrical for 0.1 seconds of of 6 kA r.m.s.,
symmetrical for 0.2 seconds.

The insulator string shall withstand the power arc without shell breakage. Failure of nay one (1) string in
the test shall be caused for testing another three (3) strings of the same type.

Failure of more than one (1) string from the total so tested shall constitute failure of this insulator design

and will not meet requirements of these specifications.

Approved date: 02/02/2553
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Appendix 3

Additional routine tests for porcelain suspension insulators

(class 52-1, 52-4, 52-3 and 52-8)

The additional routine tests are as follows :

1. Hydraulic inner pressure test

The test shall be performed by injecting water into porcelain head portion for at least 2.5 second. The water

pressure shall be as follows :

Suspension insulator

Minimum water pressure

Class Kg/cm2
52-1 80
52-4 140
52-3 140
52-8 180

2. High — frequency test follow by low — frequency test

Water pressure

Porcelan
shall

Hydraulic inner pressure test

Not withstanding those specified in ANSI C29.2, routine flashover test of suspension insulator shall be

performed by applied high-frequency test 100 — 500 kHz for at least 3 seconds follow by low — frequency

test for at least 3 minutes.

I
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1. Dimensions not specifying tolerances are only references.
2. See Fig 6 in TIS 1077, for base threading.

3. All dimensions are in mm.
4. Top-wire groove shall seat a 37 mm diameter mandrel.

57-2 57-4
TIS 1077 LINE-POST INSULATOR 57-2 57-4
Leakage distance, minimum mm 559 1,015
Protected leakage distance, minimum mm 224 406
DIMENSIONS Dry-arcing distance, minimum mm 241 368
A mm 152 178
B mm 305 432
MECHANICAL Cantilever strength kN 12.5 12.5
VALUES Cantilever proof load kN 5 5
Low-frequency dry flashover kv 110 150
ELECTRICAL Low-frequency wet flashover kV 85 125
VALUES Critical-impluse flashover, positive kv 180 255
Critical-impluse flashover, negative kV 205 340
RADIO-INFLUENCE Low-frequency test voltage, rms to ground kV 22 44
VOLTAGE DATA | Maximum RIV at 1,000 kHz, Radio freed v 100 200
COLOUR OF INSULATOR Preferably BROWN

Page 1 of 2
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Note
1. Dimensions not specifying tolerances are only references.
2. All dimensions are in mm.
3. Top-wire groove shall seat a 50 mm diameter mandrel.
4. Side-wire groove shall seat a 50 mm diameter mandrel.
TIS 1251 PIN-POST INSULATOR 56/57-2 56/57-4
Leakage distance, minimum mm 534 953
DIMENSIONS
Protected leakage distance, minimum mm 267 483
MECHANICAL Cantilever strength kN 12.5 12.5
VALUES Cantilever proof load kN 5 5
Low-frequency dry flashover kv 110 140
ELECTRICAL Low-frequency wet flashover kV 80 95
VALUES Critical-impluse flashover, positive kV 180 255
Critical-impluse flashover, negative kV 205 300
RADIO-INFLUENCE | Low-frequency test voltage, rms to ground kV 22 44
VOLTAGE DATA | \paximum RIV at 1,000 kHz, Radio freed  pV 100 200
COLOUR OF INSULATOR Preferably BROWN

Page 1 of 1
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Type A Type D
TIS 354 SUSPENSION-TYPE PORCELAIN INSULATOR Class 52-1 Class 52-4
MINIMUM .
DIMENSIONS Leakage distance mm 178 292
Combined mechanical and electrical strength mm 44.48 66.72
MECHANICAL Mechanical impact strength cm-N 507.37 621.34
VALUES Tension proof kN 22.24 33.36
Time load kN 26.69 44.48
Low-frequency dry flashover kV 60 80
Low-frequency wet flashover kv 30 50
ELECTRICAL Critical-impluse flashover, positive kV 100 125
VALUES . -
Critical-impluse flashover, negative kv 100 130
Low-frequency puncture kV 80 110
RADIO-INFLUENCE | Low-frequency test voltage, rms to ground ~ kV 7.5 10
VOLTAGE DATA Maximum RIV at 1,000 kHz Y 50 50
COLOUR OF INSULATOR BROWN
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All dimensions are in mm
TIS 563 SUSPENSION-TYPE TOUGHENED GLASS INSULATOR Class 52-1 Class 52-4
MINIMUM .
DIMENSIONS Leakage distance mm 178 292
Combined mechanical and electrical strength mm 44 67
MECHANICAL Mechanical impact strength N-m 5.0 6.0
VALUES Tension proof kN 22 33.5
Time load kN 27 44
Low-frequency dry flashover kV 60 80
Low-frequency wet flashover kv 30 50
E,IA]?J%ERSICAL Critical-impluse flashover, positive kV 100 125
Critical-impluse flashover, negative kV 100 130
Low-frequency puncture kV 80 110
RADIO-INFLUENCE | Low-frequency test voltage, rms to ground kV 7.5 10
VOLTAGE DATA | Maximum RIV at 1,000 kHz uv 50 50
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A
TIS 354 SUSPENSION-TYPE PORCELAIN INSULATOR Type € Type E
Class 52-3 Class 52-8

A, maximum mm 273 298
DIMENSIONS

B mm 14643 14643
MINIMUM Leakage distance mm 292 279.5
DIMENSIONS

Combined mechanical and electrical strength kN 66.72 160.13
MECHANICAL Mechanical impact strength cm-N 621.34 1,016.73
VALUES Tension proof kN 33.36 80.06

Time load kN 44.48 106.75

Low-frequency dry flashover kV 80 80

Low-frequency wet flashover kv 50 50
ELECTRICAL e 1 .
VALUES Critical-impluse flashover, positive kV 125 125

Critical-impluse flashover, negative kv 130 130

Low-frequency puncture kV 110 110
RADIO-INFLUENCE Low-frequency test voltage, rms to ground kv 10 10
VOLTAGE DATA | N aximum RIV at 1,000 kHz v 50 50
COLOUR OF INSULATOR BROWN

Page 3 of 4
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TIS 563 SUSPENSION-TYPE TOUGHENED GLASS INSULATOR Class 52-3 Class 52-8
A, maximum mm 273 298
DIMENSIONS
B mm 14643 146+3
MINIMUM .
DIMENSIONS Leakage distance mm 292 279
Combined mechanical and electrical strength kN 67 160
ical i - 6.0
MECHANICAL Mechanical impact strength cm-N 10
VALUES Tension proof kN 33.5 80
Time load kN 44 107
Low-frequency dry flashover kV 80 80
Low-frequency wet flashover kv 50 50
ELECTRICAL Critical-impluse flashover, positive kV 125 125
VALUES
Critical-impluse flashover, negative kV 130 130
Low-frequency puncture kV 110 110
RADIO-INFLUENCE Low-frequency test voltage, rms to ground kV 10 10
VOLTAGE DATA Maximum RIV at 1,000 kHz uv 50 50
Page 4 of 4




NZ.EB(=)-02-2567
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Note
1. If high-resistance coatings are applied to the insulator, such
coatings shall be considered as effective leakage surfaces, and the
distance over them shall be included in the leakage distance.
2. All dimensions are in mm.
3. Top-wire groove shall seat a 36.5 mm diameter mandrel.
4. Side-wire groove shall seat a 27 mm diameter mandrel.
Type B
TIS 279 PIN-TYPE INSULATOR
Class 56-2
Leakage Distance mm 432
MINIMUM . .
DIMENSIONS Dry-arcing distance mm 210
Pin height mm 178
\l\;lgggﬁ NICAL Cantilever strength kN (1b) |13.3(3,000)
Low-frequency dry flashover kV 110
Low-frequency wet flashover kV 70
E,IA%%];ERSICAL Critical-impulse flashover, positive kV 175
Critical-impulse flashover, negative kV 225
Low-frequency puncture kV 145
Low-frequency test voltage, rms to ground 22
RADIO-INFLUENCE 4 Y £ g kv
VOLTAGE DATA Maximum RIV at 1,000 kHz, Radio freed MKV 100
COLOUR OF INSULATOR BROWN

Page 1 of 2
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Note
1. If high-resistance coatings are applied to the insulator, such
coatings shall be considered as effective leakage surfaces, and the
distance over them shall be included in the leakage distance.
2. All dimensions are in mm.
3. Top-wire groove shall seat a 35 mm diameter mandrel.
4. Side-wire groove shall seat a 27 mm diameter mandrel.
TIS 279 PIN-TYPE INSULATOR Type C
Class 56-3
Leakage distance mm 533.5
MINIMUM . .
DIMENSIONS Dry-arcing distance mm 241.5
Pin height mm 203
¥£Eg€ NICAL Cantilever strength KN (Ib) | 13.3(3,000)
Low-frequency dry flashover kV 125
Low-frequency wet flashover kV 80
ELECTRICAL .. .
VALUES Critical-impulse flashover, positive kV 200
Critical-impulse flashover, negative kV 265
Low-frequency puncture kV 165
Low-frequency test voltage, rms to ground kV 30
RADIO-INFLUENCE
VOLTAGE DATA Maximum RIV at 1,000 kHz, Radio freed 1V 200
COLOUR OF INSULATOR BROWN

Page 2 of 2
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CATALOGUE NO. HRAA-025571C

Catalogue No. HRAA-025571C
Leakage Distance inch 36 3/4
Dry Arcing Distance inch 14 1/4
Cantiliver strength Ib 3,000
Dry kv 140
Low Frequency
Minimum Flashover Wet kv 115
Volage Positive kV 210
Critical Impluse
Negative kV 245
Dry kV 120
Low Frequency
Withstand Voltage Wet kv 90
Critical Impluse kV 190
Low Frequency Puncture Voltage kv 210
Radio Influence Test Voltage to Ground kV 30
Voltage Data Maximum RIV at 1,000 kHz uv 200
COLOUR OF INSULATOR BROWN
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All dimensions are in mm

Type B
TIS 227 SPOOL-TYPE INSULATOR
Class 53-2
MECHANICAL .
VALUE Transverse strength kN (Ib) 13.3 (3,000)
Low-frequency dry flashover kV 25
E/IA%%EI;ICAL Low-frequency wet flashover, Vertical kV 12
Low-frequency wet flashover, Horizontal kV 15
COLOUR OF INSULATOR BROWN
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All dimensions are in mm
Type A Type D
TIS 280 STRAIN-TYPE INSULATOR Class 54-1 Class 54-4
MINIMUM .
DIMENSIONS Leakage distance mm 41.5 76
MECHANICAL .
VALUES Tension strength kN (Ib)| 44.5 (10,000) 89 (20,000)
ELECTRICAL Low-frequency dry flashover kV 25 40
VALUES Low-frequency wet flashover kv 12 23
COLOUR OF INSULATOR BROWN
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6.1 lunsfiansanmanaia mngdudoiaus auenanfusinliiunisiusesni
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nslifiduginim sndeufunisutelaus
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Dropout fuse cutout, Disconnecting switches, Air break switches, Remote controlled switches
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drugiinie wasdesdnuautitelatonts il
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drugiinimagindnsnaiauesamaniusiding1n uarazlifndodunisdins feluseninenis
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muitszylludyanneunsliihdiuginesuseuianildau Tnonslifihdrugiaaazivisdouds
Tdawasmawu nely 5 Swinstuanfuildsumiadouds winadsyeylidnaunuaigluna
fifmua n1sliihdluniinnazAnaruiunsdldwesadiludnsfesas 0.20 vesyar andiyviu
nauny uazfunedesiuianinaaesunditigadunduluniely 30 Yu vdsanldiwanumaunls
nvla. ud mnufmuanafsnanfinanlifoiduneliusrasdagduiianfunay nln. veasiudns
lunsaiiunisdnniswanseld
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dugiinialdfuneuuds WiaesvesnanfuussiunuamitdmunliluneazBoaaa
-On-load tap-changing power transformers for 115 kV
subtransmission substation
-Three-phase automatic voltage regulators (AVR) for 22 kV and 33 kV
50 Hz distribution System
-Single-phase and Three-phase transformers for 22 kV and 33 KV 50
Hz distribution system with and without ability to withstand short
circuit
-Remote controlled switches for 22 kV and 33 kV 50 Hz distribution
system
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-Solid dielectric three-phase automatic reclosers for 22 kV and 33 kV
50 Hz distribution System
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-Single-phase and Three-phase electromechanica and electronic
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