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Principio de Funcionamento

Quando sob acdo dos ventos, os cabos comecam a oscilar em forma de “péndulo” em razao das
rajadas que ocorrem de forma aleatéria.

Estas rajadas afetam cada fase do vao de maneira sutilmente diferentes. Existe a probabilidade
dessas diferencas se acumularem a ponto os cabos oscilarem de forma “oposta”.
Ou seja, enquanto um vao oscila para a direta, o vao adjacente oscila para a esquerda.

Além deste efeito, pode acontecer que as rajadas de vento acontecam com uma determinada
frequéncia que vd aumentando a amplitude de balanco dos cabos com o tempo.

Portanto, ha a possibilidade que ventos fortes acabem aproximando os cabos (ou bundles de cabos)
adjacentes a ponto de que o afastamento ndo mais suporte a tensao fase-fase, causando um curto-
circuito fase-fase.

Ao longo de todo o periodo chuvoso, com fortes ventos por longo periodos de tempo, esta
probabilidade de falha, mesmo que pequena, pela quantidade de eventos possiveis, acaba se
tornando um perigo real de desligamento.

Ver figura abaixo:
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E possivel que os cabos oscilem de
forma nédo sincronizada porque as
rajadas de vento os afetam de forma
sutilmente diferente.

Por conta destas pequenas diferengas
que podem se acumular com o tempo,
ha a possibilidade destas oscilagdes
serem suficientemente “amplas” e
“opostas” a ponto de haver uma falta
fase-fase por aproximagdo excessiva.
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Ao instalar os isoladores espacadores entre fases, ele limita o distanciamento entre os cabos (ou
bundle) ao seu comprimento, evitando o efeito de aumento da amplitude de oscilacdo, ao mesmo
tempo que permite algum balanco (apenas por aproximacao).

Isto evita a escalada da amplitude, evitando aproximacao excessiva e portanto, evitando curto-
circuito entre fases.

Ver figura abaixo:
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A oscilagdo tem sua amplitude
limitada porque o isolador entre
fases evita que a distancia entre
os cabos (ou bundles) seja maior
que o comprimento do isolador
entre fases.

Ao mesmo tempo aceita uma
pequena aproximagdo entre os
cabos, dentro do aceitével.
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DESENHO DO CONJUNTO
ESPACADOR 500KV

6.750 +/- 200mm
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CARACTERISTICAS ELETRICAS (ELECTRICAL CHARACTERISTICS)

Tensao suportavel sob Impulso Atmosférico (NBI) > 2050 KV
(Lighting Impulse Withstand Voltage) (NBI) -

Tensao Suportavel a Impulso de Manobra (Sob Chuva) > 1240k
(Switching Impulse Withstand Voltage) (Wet) B
Tensao Suportavel sob Frequéncia Industrial (Sob Chuva) >740 KV
(Power Frequency Withstand Voltage) (Wet) B

CARACTERISTICAS DIMENSIONAIS (DIMVENSIONAL CHARACTERISTICS)

Distancia de Escoamento (Creepage Distance) 25000 mm
Comprimento (Height) 6750 mm
Ajuste Variavel do Comprimento (Length Adjustable Range) +200 mm
Diametro do Condutor Aplicavel no Grampo Espagador 29.25 mm

(Spacer Clamp Applicable Conductor Diameter)

CARACTERISTICAS MECANICAS (MECHANICAL CHARACTERISTICS)

Carga Mecanica Especificada (Specified Mechanical Load) 120 kN
Numero de Ciclos de Ensaios de Oscilagao 300000
(Frequent Bending Test Times)

Numero de Flexdes de Alta Amplitude 3

(Big Bending Test Times) (Biggest Bending)

INFORMAGOES GERAIS (GENERAL INFORMATION)

Peso (Weight): 68 kg

Norma de Referéncia (Standard): IEC 61109

6750200

457

(1

Dimensées em Milimetros (Dimensions in Millimeters) 8 § g E
~ ~ @ (9]
MARCAGOES NO ISOLADOR (INSULATOR MARKINGS) S S S
Variagado Ajustavel: 380-580 Variagéo Ajustavel: 380-580
c :YG (Variable Range) (Variable Range)
SML 120kN
Més (Month) Ano (Year)
LISTA DE COMPONENTES (COMPONENT LIST) 00 16/01/23 DPP NAP CCT Emisséo Inicial
Revisao Data Desenho | Verificagao | Aprovagao Alteracao
It Descricao Observagoes Fabricante: ;
em (Description) (Observations) i
1 Isolador Composto Detalhes: Folha 2 '
(Composite Insulator) (Details: Page 2) Titulo: CONJUNTO ISOLADOR ESPACADOR ENTRE FASES
2 Grampo Espagador Detalhes: Folha 3 Descrigéo do desenho:
(Spacer Clamp) (Details: Page 3) Cddigo do desenho: 1C0120
Escala: Sem escala |Fo|ha: 1/3
1 | 2 | 3 | 5 | 6 | 7 8




1 [ 2 [ 3 5 [ 6 [ 7 [ 8
CARACTERISTICAS ELETRICAS (ELECTRICAL CHARACTERISTICS)
Tensao Nominal (Rated Voltage) 500 kV
Tensao suportavel sob Impulso Atmosférico (NBI) > 2050 KV
(Lighting Impulse Withstand Voltage) (NBI) -
Tensao Suportavel a Impulso de Manobra (Sob Chuva) > 1240KV
(Switching Impulse Withstand Voltage) (Wet) B
Tensao Suportavel sob Frequéncia Industrial (Sob Chuva) >740 KV
(Power Frequency Withstand Voltage) (Wet) -
CARACTERISTICAS DIMENSIONAIS (DIMENSIONAL CHARACTERISTICS)
Distancia de Escoamento (Creepage Distance) 25000 mm
Acoplamento (Coupling) E024 5620+5O
CARACTERISTICAS MECANICAS (MECHANICAL CHARACTERISTICS)
] ]
Carga Mecanica Especificada (Specified Mechanical Load) 120 kN |\ C |
INFORMAGOES GERAIS (GENERAL INFORMATION) () <)
Peso (Weight): 34 kg 70
Norma de Referéncia (Standard): IEC 61109
Dimensoées em Milimetros (Dimensions in Millimeters) [
MARCAGOES NO ISOLADOR (INSULATOR MARKINGS) o ’ﬁ (@)
b4 XS I~ l\
> L 92
CYG S T 0 S
< '
SML 120kN AN | |
Més (Month) Ano (Year) Q
© <t
() AN <
=~ =~ ™
T T
LISTA DE COMPONENTES (COMPONENT LIST)
It Descrigao Material Observagoes Qtd.
em (Description) ateria (Observation) (Qty.)
1 Elo Aco Forjado Galvanizado a Fogo 1
(Eye Fitting) (Forged Steel) (Hot Dip Galvanized)
2 Saias Borracha de Silicone Cor: Cinza Claro
(Sheds) (Silicone Rubber) (Color: Light Gray) B
3 Nucleo Fibra de Vibro em Epoxi Bastédo @24 1
(Rod) (Fiberglass in Epoxy) (Bar @24)
4 Elo Ago Forjado Galvanizado & Fogo 1 00 16/01/23 DPP NAP CCT Emissao Inicial
(Eye Fitting) (Forged Steel) (Hot Dip Galvanized) Reviséo Data Desenho | Verificagdo | Aprovacgao Alteragéo

Anel Anti-Corona
5 (Corona Ring)
JYH-370

Liga de Aluminio
(Aluminum Alloy)

Conectores, Arruelas,
Parafusos e Porcas Inclusos
(Plug-in Connectors, Washers,
Screws and Nuts Included)

Anel Anti-Corona
6 (Corona Ring)

Liga de Aluminio

Conectores, Arruelas,
Parafusos e Porcas Inclusos

Fabricante:

CYG

Titulo: ISOLADOR SUSPENSAO COMPOSTO

Descrigdo do desenho: FXBW500-120-25000-5620-E020-E020-A-A-CY

(Aluminum Alloy) (Plug-in Connectors, Washers,
JYH-370 Screws and Nuts Included) Cédigo do desenho: IC0120
Escala: Sem escala |Fo|ha: 2/3
1 | 2 | 5 | 6 | 7 | 8




1 | 2 | 3 | 4 5 | 6 | 7 | 8
CARACTERISTICAS DIMENSIONAIS (DIMENSIONAL CHARACTERISTICS)
Diametro do Condutor Aplicavel no Grampo Espagador
A (Spacer Clamp Applicable Conductor Diameter) 29,25 mm A
B B
C 85 C
5 O—0—0—(Rr=b
< \
D D
Variagao Ajustavel: 380-580
(Variable Range)
E E
LISTA DE COMPONENTES (COMPONENT LIST)
It Descrigao Material Observagoes Qtd.
em (Description) ateria (Observation) (Qty.)
| Chapa de ajuste de 00 16/01/23 DPP NAP CCT Emissao Inicial |
comprimento Aco Forjado Galvanizado a Fogo  ~ e ~ ~ ~
1 (Lengﬂf adjusting (Forged Steel) (Hot Dip Galvanized) | - Revis&o Data Desenho | Verificagdo | Aprovagéo Alteragdo
plate) Fabricante: '
2 Manilha Aco Forjado Galvanizado a Fogo C YG
(Clamp) (Forged Steel) (Hot Dip Galvanized) ) -
F itulo: F
Parafusos, Porcas e Revestimento de Zinco: Titulo: GRAMPO ESPACADOR
3 Arruelas ; 55 um (IEC 60383) ) Descrigao do desenho:
(Bolts, Nuts and (Zinc Coating: 55 um) FYT .
Washers) (IEC 60383) Cadigo do desenho: 1C0120
Escala: Sem escala |Fo|ha: 3/3
1 | 2 | 3 | 4 5 | 6 | 7 | 8
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Lista de Fornecimento Anteriores (69KV - 500KV)

CD:r:et‘r:& # Contrato Cliente Localizagao II:zg:tZ Cédigo T((elr;\sla;lo Rl;f:ﬂ;ra QTD EDr?::egz
Isolador Entre Fases 500KV
2005-01-21 | 0000050050 UH\/SIE;‘Q:;‘]';SA%Z?S?I‘%’LV°Etgh'”a G“%”rﬁggng' Interphase | FXGB-500/100-5750 (A®) | 500KV 100KN 55 | 2005-03-21
2005-01-21 | 0000050050 | UMY Transmii,sgsvlrcg’;‘gacly_’Oftdc_h‘”a Southem | Guarddong™ | nierphase | FXGB-500/100-6250 (B&) | 500KV 100KN 111 | 2005-03-21
2007-07-31 | 0000070920 | YHY Transm‘i,sgsvlrcg’r'i‘gacly_’Oftdc_h‘”a Southern | Guangdong- | jnterphase | FXGB-500/100-5750 (A%) | 500KV 100KN 1 2007-07-31
2007-01-30 | 0000070103 | YHY Transmii,sgsvlrcg’;‘gacly_’Oftdc_h‘”a Southern | Guangdong- | jnterphase | FXGB-500/100-5750 (A%) | 500KV 100KN 43 | 2007-02-25
2007-01-30 | 0000070103 | YHY Transmii,sgsvlrcg’;‘gacly_’Oftdc_h‘”a Southern | Guangdong- | jnterphase | FXGB-500/100-6250 (B¥) | 500KV 100KN 109 | 2007-02-25
2008-03-13 | 0000080223 Henan Electric Power Company HeNan-China Interphase FXGB-500/300-5750 500KV 300KN 3 2008-03-13
Harbin EHV Bureau of Northeast Power Grid
2008-03-24 | 0000080269 co, Harbin-China | Interphase FXGB-500/300-5750 500KV 300KN 124 | 2008-04-08
2008-04-17 | 0000080390 Yunnan Power Grid Construction Branch Yunnan China Interphase FXGB-500/120B-6250 500KV 120KN 2 2008-04-17
2008-09-18 | 0000081177 Yunnan Power Grid Construction Branch Interphase FXGB-500/120(300) 500KV 120KN/300KN | 243 2008-09-18
2009-06-22 | 0000090763 Trg{:‘s'f:;‘jazgﬁngﬁZZ:T;ZS'C"an;:ny Guizhou China | Interphase FXGB-500/100B-6250 500KV 100KN 1| 2009-06-22
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CD:r:et‘r:& # Contrato Cliente Localizagao ;:23::, Codigo T(;Ir;\sla;lo Rl;f:,t‘ll;ra QTD EDr?::egz

2009-08-14 | 0000090998 Yunnan Power Grid Construction Branch Yunnan China Interphase FXGB-500/100B-6500 500KV 100KN 1 2009-08-14
2009-10-12 | 0000091251 | Shan P°Weé:g?r:‘;gr‘ii:;"%li';)‘i:;ans“‘"ma“"” Shanxi China | Interphase | FXGB-500/100D-7500 (34) | 500KV 100KN 2 | 2009-10-12
2010-09-30 | 0000101490 Henan Electric Power Company HeNan-China Interphase FXGB-500/70 500KV 70KN 484 2010-09-30
2010-10-13 | 0000101561 | Henan POWG(EZ;z{‘rzg‘ifj"é‘oi;‘sa?ya”s“’rma“°” HeNan-China | Interphase FXGB-500/70-UU-7850 500KV 70KN 61 | 2010-10-13
2010-10-20 | 0000101610 SGCC-Zhejiang Zhejiang-China Interphase FXGB-500/100-9410 500KV 100KN 21 2010-10-20
2010-10-26 | 0000101630 SGCC-Henan HeNan-China Interphase FXGB-500/70 500KV 70KN 113 2010-10-26
2011-01-20 | 0000110068 | Y Transmssion gsg“gz’r‘go?;t%‘r']”a Southem |\ iangxi China |  Interphase FXGB-500/100B-6250 500KV 100KN 6 | 2011-01-20
2011-02-12 | 0000110111 T'f:ﬁ;g'r‘;‘:“zgvl"zirgﬁggfl’;‘;éf; s::y Interphase | FXGB-500/100D-7050 (34) | 500KV 100KN 1| 2011-02-12
2011-11-08 | 0000111743 | "Unming Yachong Electric Material Trade Co-, | vynnan china | - Interphase FXGB-500/100B-6250 500KV 100KN 6 | 2011-11-10
2011-11-11 | 0000111769 Yunnan Power Grid Company Yunnan China Interphase | FXGB-500/100D-7500 (34) 500KV 100KN 2 2011-11-11
2013-12-05 | 0000131624 Hebei North Electric Fittings Co., Ltd Hebei China Interphase FXJ-500/100(40013A) 500KV 100KN 4 2013-12-10
2010-09-08 | 0000101292 Yunnan Power Grid Company Yunnan China Interphase FXGB-500/100B 500KV 100KN 126 2010-09-08
2013-03-28 | 0000130280 Hebei North Electric Fittings Co., Ltd Hebei China Interphase FXJ-500/100-6300 500KV 100KN 236 2013-04-16
2013-04-24 | 0000130410 | Pingdingshan Huachen Power Group Co., Ltd HeNan-China Interphase FXGB-110/100-(2540-6000- 500KV 100KN 4 2013-05-03
2013-05-24 | 0000130546 Hebei North Electric Fittings Co., Ltd Hebei China Interphase FXJ-500/100-6300 500KV 100KN 1 2013-05-24
2015-08-06 | 0000151021 SGCC-Liaoning Liaoning China Interphase F:;‘Q{)V('fgg%%' 500KV 160KN 462 2015-09-06
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CD:r:et‘r:& # Contrato Cliente Localizagao ;:23::, Codigo T(;Ir;\sla;lo Rl;f:,t‘ll;ra QTD EDr?::egz
2013-10-22 | 0000131410 SGCC-Shandong Shandong China | Interphase FXGB-500/100B 500KV 100KN 1934 2013-10-22
2016-03-01 | 0000160254 | Hunan Chunfeng Power Technology Co., Ltd Hunan-China Interphase FXGB-+500/100-1(10070A) 500KV 100KN 12 2016-03-01
2017-10-19 GN171161 SGCC-Inner Mongolia Inner Mongolia Interphase | FXJH-500/100-5300(40054B) 500KV 100KN 428 2017-10-19
2018-11-12 GN181850 Chengdu Haowei Fine Commerce Co., Ltd Sichuan China Interphase FXJW/500/100-9000 500KV 100KN 4 2018-12-06
2018-05-11 GN180664 Yunnan Power Grid Company Yunnan China Interphase F)6(35%-(54%%/21??2)B- 500KV 100KN 2 2018-05-11
2018-03-12 GN180256 SGCC-Shandong Shandong China | Interphase F5)§)\:)V5V(/45(())£417?A(;- 500KV 100KN 535 2018-03-12
2020-01-08 | GN200047 | Henan POWG(EZ;z{‘;E‘fj"é‘oi;‘sa?ya”s“’rma“"” HeNan-China | Interphase | FXJB/500/100-5005(40362A) | 500KV 100KN 28 | 2020-02-17
2019-08-20 | GN191e21 | Henan POWG(EZ;z{‘;E‘fj"é‘oi;‘sa?ya”s“’rma“°” HeNan-China | Interphase | FXJW/500/100-6840(40334) | 500KV 100KN 111 | 2019-09-16
2020-02-28 | GN200314 SGCC-Hubei Hubei-China | Interphase 2)%\3’(/:’8%1%' 500KV 100KN 490 | 2020-04-15
2020-02-28 GN200314 SGCC-Hubei Hubei-China Interphase FXJW/500/100(300) 500KV 100KN/300KN 564 2020-04-15
2020-08-13 | GN201417 | Heman Poweéggz?rz’;iiiﬂOé‘o?:")’;;a”smrma“"” HeNan-China | Interphase Fs)é‘évsv(/fgﬂ;%' 500KV 100KN 48 | 2020-09-24
2020-10-29 GN202003 SGCC-Liaoning Liaoning China Interphase 51);\:)\2)\/(/4582:/’,;%(;- 500KV 100KN 482 2020-11-15
2020-11-02 GN202027 SGCC-Hebei Hebei China Interphase FXJB/500/100 500KV 100KN 2398 2020-12-10
2020-11-11 GN202139 SGCC-Liaoning Liaoning China Interphase FXJW/500/100 500KV 100KN 940 2020-11-30
2021-03-03 | GN210583 Tf:fgfi?gapt‘l’g:fé:gf::gr‘l'ﬁg"é’;aﬁ g Zhejiang-China | Interphase FXGB-500/100 500KV 100KN 140 | 2021-03-19
2021-03-30 | GN210950 Tf:ﬁgfi?%;‘l’g‘r’fé:gf::gr‘l'rfg"é’;arl‘_‘i ’ ZBjiang-Chind | Interphase Fjégg('fgfé;%(;' 500KV 100KN 1| 2021-04-10
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Data do . N Tipo de . Tensao Ruptura Data de
Contrato # Contrato Cliente Localizacao Produto Cédigo (KV) (kN) QTD Entrega
2021-04-09 GN211138 SGCC-Northeast Branch Northeast China Interphase | FXJH/500/100-6700(40468A) 500KV 100KN 447 2021-06-15
2021-08-30 GN212180 SGCC-Inner Mongolia Inner Mongolia Interphase FXJH/500/100-6700(40468A) 500KV 100KN 413 2021-10-07
Zhejiang Power Transmission and " .
2022-02-10 GN220146 Transformation Engineering Co., Ltd Zhejiang-China Interphase FXGB-500 (40494A) 500KV 100KN 4 2022-02-20
2022-02-10 GN220179 SGCC-Inner Mongolia Inner Mongolia Interphase | FXJH/500/100-6700(40468A) 500KV 100KN 800 2022-05-20
TOTAL 500kV 12003
Isolador Entre Fases 230KV
2003-10-23 | 0000003673 Kaifeng Electric Power Bureau HeNan-China Interphase FXGB-220/100-% 5 220KV 100KN 1 2003-10-24
Pingdingshan Electric Power Materials }
2004-04-23 | 0000004185 Corporatioh HeNan-China Interphase FXGB-220/100-% 51 220KV 100KN 32 2004-05-05
Zhongshan Power Supply Branch of Radio and Guangdong-
2004-11-22 | 0000004692 Television Group China Interphase FXGB-220/100-3850-A/B 220KV 100KN 4 2004-11-22
2006-10-24 | 0000061056 |  @ifeng Power Supply Company of Henan HeNan-China | Interphase FXGB-220/100- % %1 24 | 2006-10-24
Electric Power Company P
Xinjiang Light Source Power Industry N .
2006-10-30 | 0000061081 Corporation XinJiang-China Interphase FXGB-220/10-8605 1 2006-10-30
2006-10-30 | 0000061081 Xinjiang Lightci%‘gf;isﬁwer Industry XinJiang-China | Interphase FXGB-220/100-7505 220KV 100KN 4 | 2006-10-30
2006-11-24 | 0000061229 |  Shizuishan Power Supply Bureau of Ningxia | njnoyia China | Interphase FXGB-220/100-2990 220KV 100KN 1| 2006-11-24
Electric Power Company 9 R
2005-04-02 | 0000050228 Langfang Power Supply Company Hebei China Interphase FXGB-220/120-2890 220KV 120KN 240 2005-06-02
Henan Power Transmission and Transformation :
2007-02-03 | 0000070125 Construction Company HeNan-China Interphase FXGB-220/100-5920 220KV 100KN 9 2007-03-05
2007-02-03 | 0000070125 | Henan Power Transmission and Transformation | Guangdong- | | 4erphage FXGB-220/100-5520 220KV 100KN 9 | 2007-03-05
Construction Company China
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Data do . N Tipo de . Tensao Ruptura Data de
Contrato # Contrato Cliente Localizacao Produto Cédigo (KV) (kN) QTD Entrega
2007-08-28 | 0000071060 | T uyang Electric Pg“gﬁ:pif]sp'y and Marketing | onanchina | Interphase FXGB-220/70() ) 220KV 70KN 418 | 2007-08-28
2007-08-28 | 0000071061 | Henan Flectric Power CompanyLuohe POWer | - pienan.Ghina | - Interphase FXGB-220/70() ) 220KV 70KN 202 | 2007-08-28

upply Company
2007-08-28 | 0000071063 Hebi Electric Power Supply and Marketing HeNan-China Interphase FXGB-220/70(~1: 7) 220KV 70KN 38 2007-08-28
2008-04-23 | 0000080416 | Henan Electric Power Company Zhoukou Power | ooy Ghina | Interphase FXGB-220/70(-) %) 220KV 70KN 216 | 2008-04-25
Supply Company il
Pingdingshan Electric Power Materials . gl
2008-06-10 | 0000080641 Corporation HeNan-China Interphase FXGB-220/70(>) %) 220KV 70KN 346 2008-06-15
2008-08-20 | 0000080993 Yunnan Power Grid Construction Branch Yunnan China Interphase FXGB-220/100-6460 220KV 100KN 3 2008-08-22
Transmission and Transformation Branch of
2008-09-18 | 0000081175 | Ningxia Electric Power Construction Engineering | Ningxia China Interphase FXGB-220/100-2650 220KV 100KN 1 2008-09-18
Company
2010-06-28 | 0000100848 | Pingdingshan Huachen Power Group Co., Ltd HeNan-China Interphase FXGB-220/100-UU % 51 220KV 100KN 200 2010-06-28
2010-07-13 | 0000100927 | Shenzhen Power Supply Bureau of Guangdong | gponshen China | Interphase FXGB-220/100-2850 220KV 100KN 3 | 2010-07-13
Power Grid Corporatio
2010-07-26 | 0000101010 | Pingdingshan Huachen Power Group Co., Ltd HeNan-China Interphase FXGB-220/100-UU % %4 220KV 100KN 84 2010-07-26
2010-07-30 | 0000101046 Hunan Electric Power Company Hunan-China Interphase FXGB-220/100-3658 220KV 100KN 979 2010-07-30
2010-05-28 | 0000100661 Zhongwei Power Supply Bureau Ningxia China Interphase FXGB-220/100-4100DD 2 2010-05-28
Guangxi Power Transmission and
2010-08-12 | 0000101132 Transformation Guangxi China Interphase FXGB-220/100-2940 220KV 100KN 3 2010-08-12
Construction Company
2010-09-10 | 0000101302 P‘”gd‘”QSha”CEo'f;;rr‘acﬁigwer Materials HeNan-China | Interphase FXGB-220/100- 220KV 100KN 491 | 2010-09-10
2010-09-29 | 0000101480 Jiangxi Electric Power Company Jiangxi-China Interphase FXGB-220/100-4776 220KV 100KN 149 2010-09-29
Tibet Autonomous Region Electric Power / :
2010-10-27 | 0000101644 Tibet China Interphase FXGB-220/100-5600 220KV 100KN 102 2010-10-27
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Data do . N Tipo de . Tensao Ruptura Data de
Contrato # Contrato Cliente Localizacao Produto Cédigo (KV) (kN) QTD Entrega
2014-05-24 | 0000140567 Shanghai EC Electric Co., Ltd Shanghai-China Interphase FXJH-110/100-2200 110KV 100KN 2 2014-05-24
2011-03-04 | 0000110225 | Pingdingshan Huachen Power Group Co., Ltd HeNan-China Interphase FXGB-220/100-4484-UU(g) 220KV 100KN 148 2011-03-04

Guangxi Power Transmission and -
2011-03-18 | 0000110310 Transformation Construction Company Guangxi China Interphase FXGB-220/100-2940 220KV 100KN 2 2011-03-22
Guangxi Power Transmission and
2011-03-18 | 0000110310 Transformation Guangxi China Interphase FXGB-220/100-3640 220KV 100KN 1 2011-03-18
Construction Company
Ningxia Power Transmission and Transformation LN . FXGB-220/100-3050(6340-4x
2011-08-30 | 0000111330 Engineering Company Ningxia China Interphase : 220KV 100KN 1 2011-09-03
2011-10-01 | 0000111524 | Beliing Dingyi We‘X"‘(?OTeLCtZ”°'°9V Development | piing China | Interphase FXGB-220/100-5258 220KV 100KN 38 | 2011-10-08
2011-10-09 | 0000111549 Jiangxi Ji'an Power Supply Company Jiangxi-China Interphase FXGB-220/100-5830 220KV 100KN 16 2011-10-17
Huzhou Xinlun Power Transmission and - )
2013-04-08 | 0000130337 Transformation Engineering Co, Ltd Zhejiang-China Interphase | FXGB-220/70(3000-6300-7z) 220KV 70KN 2 2013-04-14
2014-11-13 | 0000141328 SGCC-Heilongjiang HO”%?)?r?ga”g' Interphase FXJW-220/100(60072A) 220KV 100KN 202 | 2014-11-13
. J . FXJW-220/100-
2015-03-19 | 0000150252 SGCC-Tibet Tibet -China Interphase 10400(60104A) 220KV 100KN 70 2015-04-19
2015-10-21 | 0000151568 Yunnan Power Grid Company Yunnan China Interphase FXJGB-220/100(60134A) 220KV 100KN 83 2015-10-21
Guangxi Power Transmission and PR
2015-12-03 | 0000151890 Transformation Construction Company Guangxi China Interphase FXGB-220/100(70279A) 220KV 100KN 2 2015-12-03
Xinjiang Power Transmission and - . FXJW-
2016-05-17 | 0000160750 Transformation Engineering Company XinJiang-China Jrpmaase 220/100(8800)(60180A) 2205\, 100KN 19 2016-05-17
FXGB-230/120-
2018-02-26 GN180195 Maghareh Sazan Arman Company (#&a) Itran Interphase 6440(60325A) 230KV 120KN 250 2018-02-26
FXGB-230/160-
2018-04-28 GN180598 Maghareh Sazan Arman Company (+##n) Itran Interphase 6440(50089A) 230KV 160KN 140 2018-04-28
FXGB-230/120-
2017-08-29 GN170917 Maghareh Sazan Arman Company (+#&a) Iran Interphase 6440(60292A) 230KV 120KN 140 2017-08-29
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Data do . N Tipo de . Tensao Ruptura Data de
Contrato # Contrato Cliente Localizacao Produto Cédigo (KV) (kN) QTD Entrega
FXJGBW/220/100-7050
2018-11-26 GN181988 Yunnan Power Grid Company Yunnan China Interphase (60396A) 220KV 100KN 52 2018-11-26
FXJGBW/220/100-7050
2018-11-26 GN181988 Yunnan Power Grid Company Yunnan China Interphase (60396A) 220KV 100KN 52 2018-11-26
FXJW/220/100-6700
2019-05-06 GN190908 SGCC-Anhui Anhui China Interphase (60440A) 220KV 100KN 392 2019-06-25
2019-12-31 GN192189 Yunnan Jinxin Electrical Equipment Co., Ltd Yunnan China Interphase FXJW/220/100-4700 220KV 100KN 4 2020-02-07
< A % ) FXJW/220/100-
2021-01-25 GN210149 SGCC-Xinjiang XindJiang-China Interphase 6700(603508) 220KV 100KN 21 2021-03-10
FXJGB/220/100-6974 (
2021-02-25 GN210377 Yunnan Power Grid Company Yunnan China Interphase 60549A) 220KV 100KN 6 2021-03-11
5
FXJW/220/100-5750
2020-02-28 GN200315 SGCC-Hubei Hubei-China Interphase (60475A) 220KV 100KN 263 2020-04-15
FXJW/220/100-6400
2020-07-20 GN201262 SGCC-Xinjiang XindJiang-China Interphase (60497A) 220KV 100KN 848 2020-08-28
2020-11-02 GN202029 SGCC-Hebei Hebei China Interphase FXJW/220/100 220KV 100KN 141 2020-11-26
FXJW/220/100-6400
2020-02-11 GN200163 SGCC-Hunan Hunan-China Interphase (60406A) 220KV 100KN 397 2020-03-20
FXJW/220/100-6230
2021-04-05 GN211030 SGCC-Liaoning Liaoning China Interphase (60475C) 220KV 100KN 339 2021-06-18
TOTAL 230KV 7293
Isolador Entre Fases 138KV
2006-10-01 | 0000060956 Sichuan Electric Power Company Sichuan China Interphase FXGB-110/100-1972 110KV 100KN 16 2006-10-18
2007-10-10 | 0000071238 Jiangxi Jiujiang Power Supply Company Jiangxi-China Interphase FXGB-110/100-5707 110KV 100KN 3 2007-10-10
2007-11-28 | 0000071507 SGCC-Qinghai Huanghua Qinghai China Interphase FXGB-110/100-% 51 110KV 100KN 26 2007-12-12
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Data do . N Tipo de . Tensao Ruptura Data de
Contrato # Contrato Cliente Localizacao Produto Cédigo (KV) (kN) QTD Entrega
2008-05-27 | 0000080585 Xining Power Supply Company Ningxia China Interphase FXGB-110/100-3260 110KV 100KN 15 2008-05-30
2008-09-02 | 0000081099 Zhuzhou Hi-tech Electric Co., Ltd Hunan-China Interphase FXGB-110/100-2000 110KV 100KN 6 2008-09-05
2009-06-08 | 0000090698 Zhuzhou Hi-tech Electric Co., Ltd Hunan-China Interphase FXGB-110/100-2500 110KV 100KN 4 2009-06-08

Transmission and Transformation Branch of
2009-09-07 | 0000091097 | Ningxia Electric Power Construction Engineering | Gansu China Interphase FXGB-110/100-2000 110KV 100KN 20 2009-09-07
Company
Tianshui Power Supply Company of Gansu
2009-09-27 | 0000091205 Electric Gansu China Interphase FXGB-110/100-6420 110KV 100KN 2 2009-09-27
Power Company
2010-01-19 | 0000100097 | Guiyang Jinhui Power Supply Industry Co., Ltd | Guizhou China Interphase FXGB-110/100-1744 110KV 100KN 3 2010-01-19
Tibet Autonomous Region Electric Power ) .
2010-03-11 | 0000100221 c ” : Tibet China Interphase FXGB-110/100-8000 110KV 100KN 6 2010-03-15
onstruction Corporation
2010-06-13 | 0000100783 Xining Qijia Power Materials Co., Ltd Gansu China Interphase FXGB-110/100-4004 110KV 100KN 43 2010-06-13
2010-07-22 | 0000100994 |  Beling Guodian Tongfang Electric Power Beijing China | Interphase FXGB-110/100-8000 110KV 100KN 8 | 2010-07-22
Construction Engineering Co., Ltd* iing P
2010-08-06 | 0000101098 Panzhihua Electric Power Bureau Sichuan China Interphase FXGB-110/100-6804 110KV 100KN 5 2010-08-25
2020-11-02 GN202029 SGCC-Hebei Hebei China Interphase FXJW/110/70 110KV 70KN 396 2020-11-26
2010-12-30 | 0000102141 Yunnan Power Grid Company Yunnan China Interphase FXGB-110/100-3090 110KV 100KN 12 2010-12-30
2011-06-16 | 0000110867 Sichuan Electric Power Company Sichuan China Interphase FXGB-110/100-4804 110KV 100KN 20 2011-06-21
Pingdingshan Electric Power Materials /
2011-10-20 | 0000111631 Corporation HeNan-China Interphase FXGB-110/100-2855 110KV 100KN 116 2011-10-24
2011-12-01 | 0000111891 | Pingdingshan Huachen Power Group Co., Ltd HeNan-China Interphase FXGB-110/100-4870 110KV 100KN 42 2011-12-06
2012-03-14 | 0000120259 | Bacguang Power SUPE'i{yS‘a“O”' Pingdingshan | peNan-China | Interphase FXGB-110/100-4070 110KV 100KN 136 | 2012-03-26
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Data do

Tipo de

Tensao

Ruptura

Data de

Contrato # Contrato Cliente Localizacao Produto Cédigo (KV) (kN) QTD Entrega
FXGB-110/100-4000-11600-
2012-12-13 | 0000121743 Yunnan Jingyuan Technology Co., Ltd Yunnan China Interphase o 110KV 100KN 12 2012-12-20
2012-12-21 | 0000121774 | Pingdingshan Huachen Power Group Co., Ltd HeNan-China Interphase FXGB-110/100-1278 110KV 100KN 24 2012-12-30
Chonggqing Power Transmission and
2013-11-06 | 0000131493 Transformation Chongging Interphase FXGB-110/100 (70036A) 110KV 100KN 10 2013-11-15
Engineering Co., Ltd
FXGB-110/100 (3000-3200
2014-09-24 | 0000141144 SGCC-Hunan Hunan-China Interphase 110KV 100KN 28 2014-11-01
) (70154A)
2014-10-31 | 0000141287 | Cuangzhou Lanwang Electric Technology Co., -\ - Guangdong- | - jterphase FXJH-110/100-2200 110KV 100KN 4 | 2014-10-31
Guangdong Power Transmission and Guangdong- FXGB-
2014-12-08 | 0000141436 Transformation Engineering Company China Wtorphase 110/100(4200)(70172A) 14065 100N 21 2014-12-08
2015-02-03 | 0000150088 SGCC-Tibet Tibet -China Interphase FXJW/110/70-7800(70204A) 110KV 70KN 20 2015-03-04
2015-06-10 | 0000150667 SGCC-Tibet Tibet -China Interphase FXJW/110/70-3000(70238A) 110KV 70KN 45 2015-06-30
2015-06-12 | 0000150683 Henan Senyuan Electric Co., Ltd HeNan-China Interphase FXGB-110/100-3800 110KV 100KN 0 2015-06-12
2015-08-06 | 0000151024 Kaifeng Guangli Hi-Tech Industry Co., Ltd HeNan-China Interphase FXJW/110/70-3540(70249A) 110KV 70KN 212 2015-08-27
2015-12-01 | 0000151875 | Pingdingshan Huachen Power Group Co., Ltd HeNan-China Interphase FXJW/110/70-3350(70278A) 110KV 70KN 32 2015-12-01
7 Chengdu Baima Electric Complete Equipment . . FXJW/110/70-7300- e
2016-07-15 | 0000161232 Co., Ltd Sichuan China Interphase 1(70326A) 110KV 70KN 10 2016-07-15
14 Hunan Huigiang Technology Development Co., R FXGB- e
2016-11-14 | 0000161820 Ltd Hunan-China Interphase 110/120(4000)(70376A) 110KV 120KN 4 2016-11-14
2017-03-13 GN170224 Tibet Electric Power Co., Ltd Tibet China Interphase FXJW/110/70-7200 110KV 70KN 556 2017-05-05
2017-03-13 GN170238 Tibet Electric Power Co., Ltd Tibet China Interphase FXJW/110/70-10600 110KV 70KN 2 2017-05-05
2017-09-05 GN170947 Tibet Electric Power Co., Ltd Tibet China Interphase FXJW/110/70-7900 110KV 70KN 2 2017-09-18
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Data do . N Tipo de . Tensao Ruptura Data de
Contrato # Contrato Cliente Localizacao Produto Cédigo (KV) (kN) QTD Entrega
Guangdong Power Transmission and Guangdong-
2017-10-20 GN171170 Transformation Engineeriig.Company China Interphase FXJW/110/70-2000(70501A) 110KV 70KN 8 2017-10-20
FXJW/110/70-4500
2018-04-12 GN180507 SGCC-Henan HeNan-China Interphase 110KV 70KN 394 2018-04-12
(70992A)
2018-04-23 GN180572 SGCC-Hubei Hubei-China Interphase FXJW/110/70-4400(70632A) 110KV 70KN 238 2018-04-23
2018-04-23 GN180572 SGCC-Hubei Hubei-China Interphase FXJW/110/70-4300(70631A) 110KV 70KN 5 2018-04-23
2018-05-18 GN180690 Ningxia Tianneng Power Co., Ltd Ningxia China Interphase FXJW/110/70 110KV 70KN 82 2018-05-18
2 . 2 Guangdong- FXJW-110/120- A
2019-03-27 GN190544 Huizhou Hongye Electric Power Co., Ltd China Interphase 1750(70683A) 110KV 120KN 3 2019-04-15
2019-07-24 GN191456 Shenzhen Nanshan Thermal Power Co., Ltd Shenzhen China | Interphase FXJW/110/70-1800(70777A) 110KV 70KN 4 2019-08-05
2019-10-12 GN191903 SGCC-Xinjiang XindJiang-China Interphase FXJW/110/70(70807A) 110KV 70KN 154 2019-10-31
2019-10-18 | GN191gs4 | KunmingJingluBlectiomechanical Equipment | vynnan Ghina | - Interphase FXJW/110/70-3800 110KV 70KN 3 | 2019-11-01
2019-10-22 GN191959 Chengdu Qiyuan Electrical Equipment Co., Ltd Sichuan China Interphase FXJW/110/70-6800 110KV 70KN 80 2019-11-26
ing i ; ; FXJW/110/70-3800 (%77)
2019-12-06 | GN192145 | KunmingJingtu Electromechanical Equipment | v\hon china | Interphase 33 110KV 70KN 1 2019-12-30
Co.,Ltd
(70869A)
2020-01-13 GN200076 SGCC-Liaoning Liaoning China Interphase FXJW/110/70-3000(70901A) 110KV 70KN 92 2020-02-14
2020-11-17 GN202167 Henan Tianditong Power Engineering Co., Ltd HeNan-China Interphase FXJW/110/70) 110KV 70KN 6 2020-12-11
2021-03-17 GN210798 SGCC-Xinjiang XindJiang-China Interphase FXJW/110/70 110KV 70KN 120 2021-05-05
FXJW/110/70-5700
2021-04-05 GN211023 SGCC-Liaoning Liaoning China Interphase (70986A) 110KV 70KN 300 2021-07-22
i ) FXJW-110/100-
2021-04-30 GN211371 Yunnan Power Grid Company Yunnan China Interphase 5200(71084A) 110KV 100KN 39 2021-06-25
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Data do . N Tipo de . Tensao Ruptura Data de
Contrato # Contrato Cliente Localizacao Produto Cédigo (KV) (kN) QTD Entrega
FXJW/110/70-5700
2021-04-05 GN211024 SGCC-Liaoning Liaoning China Interphase (70986A) 110KV 70KN 108 2021-07-22
FXJW/220/100-6150
2021-04-05 GN211025 SGCC-Liaoning Liaoning China Interphase (60587A) 220KV 100KN 146 2021-07-22
FXJW/110/70-5700
2021-04-05 GN211026 SGCC-Liaoning Liaoning China Interphase 110KV 70KN 436 2021-07-22
(70986A)
2021-05-31 GN211605 SGCC-Xinjiang XinJiang-China Interphase FXJW/110/70-4200(71044A) 110KV 70KN 295 2021-07-30
2021-11-22 GN212568 SGCC-Hebei Hebei China Interphase FXJW/110/70 110KV 70KN 1388 | 2021-12-10
FXJW-110/70-3600
2022-02-10 GN220149 SGCC-Gansu Gansu China Interphase (71116A) 110KV 70KN 54 2022-02-20
TOTAL 138kV 5817
Isolador Entre Fases 69KV
2015-02-13 | 0000150125 Arman Energy Co (+#8n) Iran Interphase FXGB-63/120-3270(70211A) 63KV 120KN 1250 2015-02-13
2014-08-04 | 0000140916 Arman Energy Co (+#8n) Interphase FXGB-63/160-2650(80087A) 63KV 160KN 56 2014-08-04
2016-10-24 | 0000161720 Maghareh Sazan Arman Company (+#gs) Itran Interphase FXGB-63/120-3270(80229A) 63KV 120KN 280 2016-10-24
2016-10-24 | 0000161720 Maghareh Sazan Arman Company (+##a) Itran Interphase FXGB-63/120-3120(80228A) 63KV 120KN 24 2016-10-24
2016-10-24 | 0000161720 Maghareh Sazan Arman Company (#aa) Itran Interphase FXGB-63/120-2670(80227A) 63KV 120KN 24 2016-10-24
2016-10-24 | 0000161720 Maghareh Sazan Arman Company (#aa) Itran Interphase FXGB-63/120-2520(80226A) 63KV 120KN 14 2016-10-24
2017-07-11 GN170719 Maghareh Sazan Arman Company (#&a) Iran Interphase FXGB-63/120-3270(80229A) 63KV 120KN 200 2017-08-03
FXJW/66/70-3330 (71037A
2021-04-05 GN211027 SGCC-Liaoning Liaoning China Interphase ) 66KV 70KN 358 2021-06-17
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(?:;?r:& # Contrato Cliente Localizégé)o ;:gz:ti Cédigo . v Tzzfgé Rlz:()'t‘ll;ra QTD g:::eg:
2017-02-23 | GN170161 Maghareh Sazan Arman Company (@) | Interphase | FXGB-63/120-3270(80229A) 110KV E  70KN 510 | 2017-03-20
2020-11-11 GN202140 SGCC-Liaoning Liaoning China Interphase FXJW/66/70 ’ 66KV 5 70KN 406 2020-12-31
2020-01-13 GN200073 SGCC-Liaoning ‘ Liaoning China Interphagéu FXJW/66/70->2ﬂ8;3_(-)(70896/;\) éﬁKV ] 70KN 148 2020-03-20
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MANUAL DE INSTRUCOES
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Criada para atender o cliente com exceléncia, a TexPi Equipamentos atua em solucdes para
linhas de transmissao, distribuicdo e subestacdes de 15 a 1000 kV em todo o Brasil e América
Latina.

Fundada em 2010, sediada em Campo Largo/PR, a TexPi Equipamentos possui dois
complexos que reunem o maior estoque de isoladores do Brasil. Além do estoque que
atende toda a América Latina, a empresa possui uma equipe especializada para desenvolver
solucdes de acordo com as necessidades do mercado.

ISOLADOR COMPOSTO TEXPI - CYG
Isoladores Poliméricos (compostos) de borracha de silicone vulcanizada para uso em linhas de distribuicao,
transmissdo e subestacdes elétricas.
A TexPi Equipamentos comercializa Isoladores Poliméricos (compostos) de alta qualidade para o mercado
elétrico nacional e internacional. Nossos Isoladores Poliméricos atendem a diversas normas como NBR ANSI
e IEC comprovados por diversos ensaios efetuados em laboratdrios de renome, tanto nacionais quanto
internacionais.

ASSISTENCIA TECNICA

A TEXPI EQUIPAMENTOS LTDA é agente e distribuidora autorizada exclusiva dos isoladores compostos
poliméricos de corrente alternada (CA) e continua (CC) da CYG Insulator Co., Ltd. para todo Brasil e
América Latina. Fornecemos todo o suporte técnico, incluindo assisténcia técnica especializada, e garantia
do produto aos nossos clientes.

Em caso de duvidas e/ou problemas com nossos isoladores favor contatar-nos:

Contato:

Departamento Técnico Telefone: +55 (41) 3393-2122

Fax: +55 (41) 3393-2122

E-mail para contato contato@texpi.com.br

Endereco:

Rod. Raul Azevedo Macedo 10.002 (Estrada de Bateias) Salgadinho
Campo Largo — PR

CEP.: 83.648-000, Caixa postal: 772
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1. CUIDADOS IMPORTANTES
LEIA COM ATENGAO

1. O transporte e o manuseio dos isoladores devem ser realizados em
embalagens em boas condigdes. Manusear os isoladores com os devidos
cuidados, sem arremessar/jogar os isoladores e, em hipotese alguma, colidir
ou esfregar com objetos pontiagudos, que possam danificar suas partes de

borracha de silicone ou mesmo o nucleo do isolador.

2. Quanto da instalagdo dos isoladores, € proibido pisar, utilizar os isoladores
como “escada”, amarrar cordas em sua extensao de borracha de silicone,
evitar contato com o solo, pois pode haver objetos pontiagudos que venham
a danificar o silicone, rasgar as saias, danificar o nucleo e, com isso,

comprometer o bom funcionamento do isolador.

3. Ao realizar o procedimento de igamento dos isoladores, deve-se fixar a
corda nos acoplamentos metalicos das extremidades, sendo expressamente
proibido amarrar cordas diretamente nas partes de borracha ou nas aletas.
Além destes cuidados, evitar o contato das saias com a corda por meio da

utilizacdo de um pano ou plastico para proteg¢ao das aletas.

4. Instalacéo correta de anéis anti-corona: coloca-los no lugar (posigao fixa).
Atencéo a instalagao no sentido contrario (ver desenho). Encaixar ressalto da
ferragem com ranhura da haste do anel. A secgdo do anel e o eixo dos
isoladores devem ficar perpendiculares. Para os anéis com aberturas,
certifique-se de que a parte aberta em ambas as extremidades estdo na

mesma direcdo.
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5. Durante a instalacao, evite a carga excessiva de flexao ou tor¢cdo no nucleo.
No momento da passagem dos condutores, ndo gire ou tor¢a os isoladores

quando estiverem com carga de tracéo aplicada.

6. Se qualquer um dos seguintes casos ocorrer, o isolador deve substituido:

* Nucleo ou saias/aletas dos isoladores rasgadas, quebradas ou

cortadas;

* Nucleo ou saias/aletas dos isoladores com trilhamento e erosao
com comprimento maior ou igual que 10% da distancia de
escoamento do isolador ou com profundidade da erosao de 30% da

espessura das saias/aletas;

« Falha de vedacado, rachadura e deslizamento nas interfaces

(ferragem metalica e borracha de silicone);

* ApoOs a ocorréncia de flashover (arco elétrico), pois a superficie do

isolador é danificada pelo arco.
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2. INTRODUGAO:

O objetivo deste manual é fornecer as instrugdes para a instalagdo, armazenamento,

operacao e manutencao dos Isoladores Compostos Poliméricos.
3. INFORMACOES GERAIS E REQUISITOS

a) CYG Insulator Co., Ltd, uma subsidiaria da CYG Group, é uma empresa chinesa de alta
tecnologia com mais de 25 anos de presenca no mercado, envolvida em P&D (Pesquisa e
Desenvolvimento), fabricagdo e vendas de isoladores compostos para linha de transmisséo,
isoladores compostos para ferrovias elétricas e acessoérios para equipamentos elétricos. E
uma das maiores e mais antigas empresas de fabricagdo de isoladores compostos para linhas

de transmissao na China.

b) CYG Insulator tem o foco na produgao de isoladores compostos com niveis de tensao entre
10 kV e 1000 kV. Baseando-se em isoladores de 110 kV, tem a capacidade de produgao anual
de 1,6 milhdes e tem a capacidade para realizagao de ensaios de teste de tipo para isoladores
compostos até 1000 kV. Possui sistemas de ultima geragao para realizagao de ensaios quimicos
e fisicos, mecanicos e elétricos, que cumprem totalmente com todas as Normas mundiais, tais
como IEC, CSA, ANSI, NBR, etc.

A CYG Insulator ja forneceu mais de 6 milhdes de isoladores compostos entre 10 kV e 1000
kV AC/DC que estdo em operagdao de maneira segura e confiavel em todo o mundo. Seus
isoladores ja foram exportados para mais de 20 paises do mundo. A CYG Insulator também
tem relacionamento estavel e em desenvolvimento com os principais grupos do setor elétrico
internacional, tais como ABB, COPPER, EATON, ALSTOM, ENEL, REN, etc.

A TEXPI Equipamentos Ltda e distribuidor autorizado e exclusivo no Brasil da CYG Insulator,
tendo como responsavel técnico local o Engenheiro Eletricista Claudio da Costa Teixeira,
CREA-SP 5010605822/D, claudio@texpi.com.br. Temos fornecimento de isoladores da CYG
para clientes como a CHESF, COPEL, CPFL, ELETROBRAS, entre outras desde 2010.

c) Os isoladores compostos sdo constituidos por acoplamentos normalizados em suas
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extremidades (lado fase e lado terra), nucleo de fibra de vidro e sais de silicone HTV injetado. Os
principais tipos de isoladores compostos sao: isoladores de suspensao/ancoragem e Line Post
(para instalagao horizontal ou vertical).

4. APRESENTAGAO DO ISOLADOR COMPOSTO

Anel equipotencial Anel equipotencial

Acoplamento lado terra Recobrimento com silicone HTV

Nucleo de fibra de vidro

Cupilha

Figura 1 — Isolador de Suspensdo e Ancoragem

Terminal lado fase
Base

Recobrimento com silicona HTV

Terminal lado terra

Nucleo de fibra de vidro

Figura 2 — Isolador Line Post
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Figura 4 — Desenhos Tipicos Isoladores Bast&o e Line Post com Anéis e Bases
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5. MANUAL DE INSTRUGOES ISOLADOR COMPOSTO

Este guia descreve o método de manuseio, montagem, instalagao sugerido pelo distribuidor e
fabricante dos isoladores compostos TEXPI - CYG.

Durante todos os processos desde o manuseio até a instalacdo da cadeia de isoladores &
fundamental a utilizagdo de equipamentos de protegao individual (EPIs) com o objetivo de evitar
quaisquer acidentes.

v Luvas de protecao;

v Botas de protecgao;

v Oculos de protegao;

v Capacete.

5.1 Embalagem

Os isoladores devem ser embalados em caixas de madeira ou papeldo bem protegidos com
plastico e se necessario em tubos de plastico com tampas nas extremidades em caso especiais.
Os isoladores e seus acessorios devem ser cuidadosamente apoiados/fixados na caixa para
evitar que se movam e danifiquem outros isoladores da caixa.

Figura: Embalagens de madeira e papelao de Isoladores compostos.
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5.2 Recebimento, desempacotamento e armazenamento

Marcacgdes dos Isoladores:

No recebimento todos os isoladores devem ser inspecionados individualmente. Cada isolador
composto deve ter uma marcagao de acordo com o padrao das Normas ANSI ou IEC,
identificando o seguinte:

v Nome do fabricante;
Ano de producao;
Numero de Lote / Série
Identificacdo do Isolador

Classificagdo maxima de projeto sob flexdo para isoladores
tipo coluna ou carga mecénica de tragao especificada para
isoladores do tipo suspenséo;

NENENEN

A marcacéao deve ser legivel, duravel e marcada permanentemente em um
dos terminais do Isolador (Colar de metal e etiqueta) ou no corpo do isolador

Marcacgdes da caixa:

Cada caixa deve ser marcada (Etiqueta) com as seguintes identificagdes:

v Tipo de isolador e quantidade de isoladores; R \
v Numero da ordem de compra / numero do contrato; 'I*qusws«ffrum ‘
v Numero de especificagbes da empresa; &;:: !
v Numero de catalogo do fabricante; L_jmm_J

v Manual de manuseio e instalacao.

As marcacgdes sao legiveis e duraveis.

Além disso, assim que as embalagens de isoladores compostos forem
recebidas, os isoladores compostos devem ser inspecionados quanto a quaisquer sinais de
danos. O fornecedor deve ser notificado sobre qualquer dano as caixas de embalagem ou nos
isoladores no momento do recebimento.
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Extremo cuidado deve ser tomado para remover os isoladores das embalagens, de modo que as
saias dos isoladores nao sejam cortadas. Ferramentas como facas, estiletes e objetos
pontiagudos n&o sao apropriados para remog¢ao do plastico protetor dos isoladores.
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Figura: Método improprio de remogao do saco plastico (se aplicavel).

Ao transportar os isoladores para os locais de instalacéo, os isoladores devem de preferéncia ser
transportados em suas caixas originais. Caso necessitem ser reembalados, € primordial que este
seja feito com cuidado e corretamente, usando caixas adequadas, protegendo os isoladores da
exposi¢cao ao ambiente externo (Sol, chuva....). Os isoladores ndo podem ser transportados soltos
dentro das caixas ou da cagcamba dos caminhdes / camionetes. Devem ser armazenados em
ambiente interno, em area limpa e seca, livre de 6leos ou derivados de petroleo.

As embalagens de madeira podem ser empilhadas em, no maximo, 4 camadas.

As embalagens devem ser armazenadas em um armazém limpo, ventilado e seco, evitando
danos causados pelas intempéries, cupins e roedores.

Nao armazenar os isoladores exposto as intempéries, sem qualquer cobertura; mesmo os
isoladores sendo a prova de fogo, antes de sua instalacdo, evitar a exposicio aos raios solares.
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Figura: Alternativas de métodos corretos de reembalagem dos isoladores compostos para
transporte em obra.

5.3 Transporte e Manuseio

Quando os isoladores sao movidos para o local de instalacdo ou depdsito, deve-se ter cuidado
para nao os danificar durante o transporte. Ao reembalar isoladores para transporte, os isoladores
devem ser embalados com cuidado e corretamente usando caixas de transporte adequadas, sem
isoladores soltos dentro das caixas.

Use caixas/tubos com comprimento e / ou material de embalagem adequadas para o transporte.
Veiculos de transporte adequados ou caixas de embalagem originais devem ser usados para
protecdo. Ferramentas pesadas ou ferragens ndo devem ser colocadas no compartimento dos
veiculos junto como os isoladores compostos.

O transporte e o manuseio dos isoladores devem ser realizados sempre que possivel em suas
respectivas embalagens originais e, qguando o comprimento do isolador exceder a carroceria do
veiculo de transporte, devem também ser tomadas medidas adicionais para evitar a deformacao
do isolador.

Para isoladores acima de 230 kV, ter os devidos cuidados para evitar a deflexdo/curvatura
excessiva, pois este tipo de pratica pode danificar o isolador
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Figura: Desta maneira os isolantes est&o sujeitos a danos.

Os fabricantes fornecedores devem ser solicitados a fornecer desenhos e instru¢cdes detalhadas
para transporte, armazenamento e manuseio dos isoladores e anéis corona.
As seguintes precaug¢des devem ser consideradas ao mobilizar isoladores compostos para o local

de instalacéo:

v Ao retirar os isoladores dos recipientes, duas pessoas devem levanta-los com as maos em
cada conexao de extremidade de modo que nao fique excessivamente dobrado.

Obs.: Isoladores com comprimento até 2,0 m podem ser manuseados por, apenas, uma
pessoa, porém, deve-se escolher um ponto de manuseio em que o isolador ndo sofra uma
curvatura pela agcédo de seu proprio peso.

v/ Ao carregar ou soltar os isoladores compostos, eles nao devem dobrar muito para evitar
tensdo excessiva nas hastes. Isso € especialmente aplicavel para isoladores de suspensao
longos (230kV e acima).

Figura: Tens&o excessiva na haste.

Deve-se tomar cuidado para evitar que pontas afiadas ou materiais abrasivos entrem em contato
com o revestimento do isolador. Os isoladores devem ser colocados cuidadosamente no solo,
preferencialmente sobre um plastico ou lona préximo a torre ou ao poste, € em nenhum caso os
trabalhadores devem arrasta-los no solo nem os colocar em superficies pontiagudas ou asperas.
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5.4 Limpeza

Os isoladores compostos normalmente nao requerem limpeza antes da instalagdo. No entanto, se
por algum motivo algumas unidades precisarem de limpeza, limpar com um pano umido é
bastante adequado. Se os isoladores estiverem muito sujos, eles devem ser bem enxaguados
com agua limpa e secos com um pano macio.

Se o jato de agua de alta presséao for usado para a lavagem em linha viva, as seguintes
condi¢cbes devem ser observadas:

a. A resistividade da agua deve ser * 2500 Ohm-cm.

b. A pressao da agua deve ser de 55 G psi para isoladores injetados e 450 psi para isoladores
colados.

c. Lave a distancia maior que 3 m, aumente a medida que o nivel de tensao aumenta.

d. O procedimento de lavagem deve estar de acordo com um dos guias de padrdes internacionais
relacionados, ou seja, Guia IEEE para Limpeza de Isoladores, IEEE Std. 957-1995.

Para isoladores muito sujos, € muito importante que os fabricantes sejam consultados antes da
limpeza para obter informacgdes técnicas sobre seus respectivos produtos. Solventes de qualquer
tipo ou material abrasivo ndo sdo recomendados para limpar isoladores compostos.

Figura: Aplicagédo da solugao por jateamento em suspensao em superficie e aplicagao da solugao
por jateamento em linha viva.
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5.5 Instalagao

Todos os isoladores compostos devem ser inspecionados quanto a danos nas saias € nas
vedacgdes das extremidades, o que pode resultar na entrada de umidade na jungao da interface
do revestimento com os terminais e nucleo de fibra, fazendo com que o isolador falhe
eletricamente.

v Se um isolador composto tiver quaisquer cortes ou reentrancias nas superficies do material
composto (revestimento ou saia) ou se sua haste de fibra de vidro estiver exposta, ele deve
ser descartado e substituido.

v A superficie do anel corona deve ser inspecionada antes da instalacdo. Defeitos como
arranhdes profundos e saliéncias pontiagudas devem ser removidos para evitar corona.

v/ O manual de instalagdo do fornecedor para a instalagdo do anel corona e / ou folder de
instrucao deve ser seguido.

v/ Ninguém deve pisar, pendurar cordas ou acessorios nos anéis corona instalados. Isso pode
causar danos a superficie ou afrouxamento do anel corona.

v/ Nao torga nenhum isolador travado ou carregado durante o encordoamento. Nao tente girar
uma extremidade do isolador enquanto a outra extremidade esta fixa.

v Pessoas que manuseiam isoladores compostos ndo devem subir ou andar sobre eles em
nenhum momento. Em vez disso, eles devem usar uma escada presa a torre para auxiliar
na instalagao.

Figuras: Isoladores compostos
ndo sao preparados para
escalada, Os procedimentos
proibem os trabalhadores de
caminhar sobre  os isoladores
compostos e uso de cordas
devido ao risco de deformacdes
nas saias (Aletas).
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Figura: Método correto de instalagdo dos isoladores compostos

v Oisolador de suspensao composto tem resisténcia a tor¢ao e flexao limitada. Portanto, deve-
se ter cuidado para evitar torcdo excessiva ou esforco de flexdo nas hastes.
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Ao igar isoladores compostos, o cabo nao deve ser amarrado diretamente ao involucro do
composto. Em vez disso, amarre a corda apenas na parte do encaixe final - Terminal.

/

, N\

Figura: Amarre o cabo a extremidade para o levantamento, nunca no meio do isolador.
v/ Os acoplamentos dos isoladores (Socket & Ball) devem ser conectados aos acessorios das
ferragens. Os procedimentos para acoplamento sdo os seguintes:

. Puxar a cupilha, colocando-a na posi¢ao unlock (aberta) com o auxilio de uma
ferramenta adequada.

. Acoplar os acessorios das ferragens, verificando o seu perfeito acoplamento
(definido por Norma).

. Travar a cupilha, colocando-a na posi¢ao lock (fechada) com o auxilio de uma
ferramenta adequada. Faz-se necessario a verificagdo de que a cupilha esteja
totalmente travada.

. Cupilha na posicao de travada Cupilha na posicao aberta

v Durante a instalagéo, certifique-se de que as saias/aletas dos isoladores nao sejam
danificadas e que os isoladores compostos n&o sejam submetidos a cargas de flexdo e
torcao.

v Nao enrolar cordas ao longo da parte isolante dos isoladores durante a instalagao ou
manutencgao.

. NOTA: No processo de instalagdo, evite a flexdo excessiva ou tor¢ado no
isolador.
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Instrugao para a instalagao de anéis anti-corona.

)

v Instale a haste do anel no encaixe do isolador, tendo a devida atencao para o perfeito
acoplamento na ferragem, o suporte e a ferragem tém, respectivamente, ranhura e ressalto
gue se encaixam e devem ser montados para evitar o deslizamento do anel.

v Monte a outra haste com os parafusos e aplique o torque, preste atencado a posicao das
hastes, os dois orificios devem estar alinhados com os outros dois orificios da outra haste

v/ Prestar atencao a diregao da instalagao, verificar o paralelismo entre o anel e as saias/aletas
dos isoladores.

v/ Ainstalagédo deve ser feita com os devidos cuidados, evitando danos ao anel.
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6. COMISSIONAMENTO

A vistoria de verificagdo deve ser realizada utilizando um caminh&o cagamba ou por torres de
escalada apos a instalagédo. Antes de liberar a linha para energizagéo, procure por algum corte
nas saias, descoloragao, problema de ferragem ou outro defeito mecanico, visto que na maioria
das vezes o dano ndo é facilmente visivel. Esses defeitos podem causar sérios problemas apds a
energizagao.

Qualquer isolador encontrado com danos, arranhoes, etc., deve ser identificado e substituido
imediatamente por outro isolador em perfeitas condigdes. Esses isoladores devem ser removidos
do local e segregado para futura analise.

7. MANUTENCAO

Os isoladores de composto de borracha de silicone demonstraram desempenho excelente e livre
de manutencdo. No entanto, uma inspecao muito proxima usando um caminhdo cagcamba ou por
torres de escalada deve ser realizada periodicamente. Atencao especial deve ser dada para
monitorar a integridade da haste.

Em ambientes contaminados, ao contrario dos isoladores de vidro e porcelana, os isoladores de
borracha de silicone ndo requerem limpeza regular, eliminando assim uma tarefa onerosa de
trabalho intensivo. No entanto, se for necessario limpar os isoladores devido a forte contaminagao
acumulada na superficie, eles podem ser bem lavados com agua conforme as especificagbes das
Normas.

Ressalta-se que mesmo para fins de limpeza de rotina, solventes ou materiais abrasivos devem
ser evitados. Seu uso pode prejudicar gradativamente as caracteristicas de isolamento, o que, por
sua vez, leva a falha do isolador.

Todas as instrugdes de manuseio descritas anteriormente também serdo aplicaveis, caso haja a
necessidade de substituicdo de isoladores compostos.

a. Os isoladores s&o utilizados em diversos tipos de regides, sendo elas com baixo ou alto
nivel de poluigdo. Quando se é verificado que a hidrofobicidade dos isoladores ainda esta
ativa, ou seja, repelindo a agua e os poluentes, nao se faz necessario a limpeza.

b. Porém, quando observado que o isolador nao esta eficiente quanto a sua hidrofobicidade,
ou que a perdeu de maneira permanente, devem ser tomadas as medidas necessarias de
substituicdo.

c. Se os isoladores estao instalados em area de poluigao industrial pesada e area de solo
alcalino salino, uma vez que perdida a sua a hidrofobicidade, sugere-se a sua substituigao
imediata.

d. Se verificado que as saias/aletas foram danificadas por vandalismo ou outras acdes nao
controlaveis, ou danos ao nucleo do isolador, 0 mesmo deve ser substituido o mais rapido

possivel.
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e. Em caso de pequenos danos acontecer nas saias/aletas e nao tiver impacto nas
propriedades elétricas, ndo ha necessidade de ser substituido de maneira imediata, porém,

faz-se necessario o acompanhamento.

Testes de verificagao de desempenho do isolador composto

No: Ensaios Observagdes
1 Recuperacgao de hidrofobicidade Notas:
2 Frequéncia Industrial sob chuva 1. Durante o experimento, a carga

mecanica aplicada foi de 65% do valor

3 Imers&do em agua 7 .

mecanico nominal
4 Frente de onda (impulso) 2. Carga mecanica inferior a 65% &
5 Desempenho da vedago considerada nao qualificada.

6 Resisténcia mecanica

Execucgao de ensaios de hidrofobicidade do isolador

Nivel hidrofébico do isolador (HC) | Ciclo de Ensaio (anos) Critério
HC1~HC2 3~5 Continuar a executar
HC3~HC4 2~3 Continuar a executar

Continuar a executar,

HC5 1 deve acompanhar a
detecgao
HC6 - Fora de operagao
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Execucao do ensaio de propriedades mecanicas

Carga de mecénica Ciclo de Quantidade de Critério
Ensaios (ano amostras
valor(kN) (ano)
(somente)

0,85 SML 3~5 E1 Continuar a executar
(0,75~0. 85) SML 1~3 E1 Continuar a executar
(0,65~0. 75) SML s = Continuar a executar, deve|

acompanhar a detecgao

0,65 SML - -—- Fora de operagéo

(SML = Carga Mecanica Nominal)

8. CONCLUSOES

Isoladores compostos sdo mais resistentes a quebra do que isoladores de vidro e porcelana, mas
as suas saias podem ser facilmente danificadas por manuseio incorreto. Esse manuseio incorreto
pode causar falha de desempenho representativo, provavelmente devido ao fato de as pessoas
envolvidas no manuseio ndo terem sido devidamente treinadas em seu uso. Eles provavelmente
aplicam técnicas destinadas ao manuseio de isoladores de vidro e porcelana. Portanto, o
treinamento adequado é obrigatorio para o manuseio de isoladores compostos.

As instrugdes descritas neste documento sao as diretrizes minimas para o manuseio de
isoladores compostos que, quando seguidas, manterdo a integridade dos isoladores compostos
durante ao manuseio, instalacdo, comissionamento e manutencdo. Consequentemente, a
possibilidade de falhas em servigo sera muito reduzida.

As concessionarias devem exigir de seus fornecedores procedimentos e diretrizes para seu
pessoal envolvido no manuseio de isoladores compostos e devem obedecé-los estritamente.
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9. ADENDO — ISOLADORES ESPACADORES PARA LINHAS DE TRANSMISSAO

9.1. INTRODUCAO

9.2. INFORMAGOES GERAIS

a) FABRICANTE

b) DISTRIBUIDOR NO BRASIL

c) DESCRICAO

9.3. INSTRUGOES PARA EMBALAGEM E DESEMBALAGEM
9.4. INSTRUGOES PARA TRANSPORTE E MANUSEIO

9.5. INSTRUGCOES DE ARMAZENAMENTO

9.6. INSTRUGOES DE INSTALAGCAO

9.7. INSTRUCOES DE MANUTENGAO

9.1. INTRODUCAO
O objetivo deste manual é fornecer as instrucdes para a instalacdo, armazenamento, operacdo e

manutencdo do isolador espacador composto.

9.2. INFORMAGOES GERAIS

a) Fabricante: CYG Insulator Co., Ltd

Endereco: Jinghui Road No. 2, Niushan Foreign Economy Industrial Park, Dongcheng District,
Cidade de Dongguan, 523128, China

b) Distribuidor no Brasil: TexPi Equipamentos Ltda.

Endereco: Rod. Raul de Azevedo Macedo 10.002, Estrada de Bateias, Campo Largo — Parana
CEP 83.648-000

Telefone: 41-3393-2122 / celular: 41-99978-8888 (Eng. Claudio Teixeira — Responsavel Técnico)
b) Descrigdao do produto

Nome do item: Isolador espacador composto.

Os isoladores espacadores compostos sdo compostos por dois espacadores, um isolador e dois anéis

anticorona.
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Desenho :

anel anti-corona

acoplamento (olhal-manilha)

espacador do bundle de cabos

c) Normas Técnicas: IEC 61109, IEC 62231, DL_T 1058-2016 etc.

9.3. INSTRUCf)ES PARA EMBALAGEM
a. Todos os isoladores sao embalados em caixa de madeira resistente para manter o peso do isolador
durante o transporte, manuseio e evitar danos.
b. Ha dispositivo de suporte na parte intermediaria para suportar o isolador.
c. A caixa de madeira sera amarrada com varias cintas de aco.
d. Cada caixa de madeira serd marcada com as seguintes informacdes.
- Nome descritivo;
- Fabricante / Distribuidor;
- Niumero do contrato e do lote;
- Cliente, nome e endereco.
e. Ao retirar as mercadorias da caixa de madeira, ndo jogue os isoladores e outras pecas. Manuseie os itens
com o devido cuidado para evitar rasgos no material de borracha de silicone. Este material teme

superficies afiadas, abrasdo por cordas ou outros materiais rugosos.
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9.4. INSTRUCOES DE TRANSPORTE E MANUSEIO

a. O transporte dos produtos deve ser feito na embalagem ORIGINAL ou de forma EQUIVALENTE,
oferecendo a mesma protecdo as partes de pegas, manusear com cuidado, ndo jogar solto dentro da
caminhonete / caminhdo, terminantemente proibida a colisdo e ou atrito com objetos pontiagudos.

b. A consisténcia das caixas pode permitir um armazenamento/transporte de trés camadas e

pode ser manuseado por empilhadeiras e guindastes.

c. O isolador deve ser removido dos recipientes somente quando estiverem prontos para instalagdo. Ao
retirar os isoladores dos recipientes, um sistema de embalagem reutilizavel com as mesmas caracteristicas
de protecao das embalagens originais deve ser usado para fornecer protecao durante o transporte até o

campo e durante o armazenamento de curto prazo.

9.5. INSTRUCOES DE ARMAZENAMENTO

a. A mercadoria deve ser armazenada em armazém limpo, arejado e seco, evitando cupins e ratos.

b. Nao armazene os isoladores ao ar livre sem nenhuma cobertura e evite a exposicao das embalagens a
luz do sol, pois estas degradardo aceleradamente neste caso.

¢. No maximo trés caixas de madeira podem ser empilhadas durante o armazenamento.

9.6. INSTRUCOES DE INSTALAGCAO

a. Durante a instalacdo, certifique-se de que a superficie externa dos isoladores esteja em boas condicdes,
sem rasgos, furos, cortes ou riscos profundos. Proibido pisar sobre as saias, rasgar ou promover a abrasao
do invélucro de borracha de silicone (com cordas ou atrito a ferragens por exemplo), ou danificar a
superficie com os objetos pontiagudos.

b. Ao erguer os isoladores na torre, deve-se fixar a corda nos encaixes terminais, nunca “enforcar” o
isolador pela parte de borracha de silicone. Evite o contato da parte de silicone com a corda por meio de
pano macio que cubra o invdlucro do isolador, evitando o atrito direto com a parte de silicone.

c. Ao fixar / apertar os elementos de fixacdo, evite aplicar tor¢do ou flexdo nos isoladores para evitar que

cargas de flexdao ou torgdo aplicadas de forma excessiva nos isoladores possam danificar seu nucleo.

Diémetro do parafuso (mm): 10 12 14 16 18 20
Torques de aperto (N.m): 22 36 50 65 83 105
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d. Instrugdo para instalagao
d1 Passos para montagem do anel anticorona e isolador:

BORDA DE ENCAIXE

MANMUNA O ENCAKE
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d2 Passos para montagem do isolador e espacador do bundle:
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d3 Passos para montagem da bracadeira no condutor:
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9.7. INSTRUGOES DE MANUTENGCAO

a. Isolador usado para drea de contaminacao geral, enquanto a hidrofobicidade do involucro nao
desaparece permanentemente, nenhuma limpeza é necessaria. Quando a hidrofobicidade desaparecer
permanentemente, as acdes de manutencao correspondentes devem ser tomadas. Se isoladores estiverem
sob a area de poluicdo industrial pesada e solo alcalino salino, quando a hidrofobicidade é perdida,
recomendamos a substituicdo do isolador. Sugerimos tomar algumas amostras da linha de operagao para
fazer o teste de hidrofobicidade no laboratdrio a cada 5 anos.

b. As saias dos Isoladores podem ser danificadas por tiros, se encontrado algum projétil dentro do
invélucro ou danos na haste do nucleo, o isolador deve ser substituido o mais rdpido possivel. Se apenas
um pequeno dano acontecer no invélucro e ndo houver prejuizo das propriedades elétricas, ndo ha a
necessidade de substituigao.

c. Sob a condicdo de temperaturas frias extremas, ndo é permitido fazer intervencdes. Sob condicao de

45 C° negativos, as propriedades de flexibilidade da borracha de silicone diminuem, podendo gerar trincas

durante o manuseio do isolador; Além do mais, em condicdes de frio intenso, o tempo fica seco e ndo ha
necessidade de limpar a neve e o gelo.

d. Se verificado qualquer um dos seguintes casos, o isolador é considerado inservivel e sua substituicao
imediata deve ser executada:

a) Invdlucros ou terminais dos Isoladores: fragilizados, pulverizados ou quebrados;

b) Invdlucro e saias dos isoladores: Trilhamento e Erosdo com comprimento total superior a 10% da
distancia de fuga ou a profundidade da erosdo é superior a 30% da espessura do invélucro (espessura
minima do invélucro = 3mm, erosdo com mais de 1mm de profundidade = substituicdo);

c) A posigdo da junta entre borracha de silicone e terminal metdlico: falha de vedagdo, rachadura e/ou
deslizamento;

d) Apds ocorréncia de flashover (arco elétrico), a superficie do isolador fica marcada.
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TABELA DE RELATORIOS

DE ENSAIOS DE PROJETO E TIPO
APLICAVEIS A ESPACADORES 500 kV
E REFERENCIA CRUZADA AOS
RELATORIOS APRESENTADOS
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TEST TABLE -INTER PAHSE SPACER

T0:

TEXPI EQUIPAMENTOS LTDA

Supplier: CYG INSULATOR CO.,LTD

Date: 2023.02.24

o SN NORMA APLICADA igg:ﬂ%?g;g:?;ﬁ:o LOCAL DE ENSAIO ::;I;IEC)’ODATE TEST REPORT NO.|TEST FEE(USD) REMARK
APPLICABLE STANDARD#:5}wk = TESTS SITE
Bl Rk OF TESTS
Ensaios nas interfaces e conexdes das
11 ferragens integrantes Item 6.1 da NBR 15122:2004
’ Tests on interfaces and connections of IEC 61109:2008, clause 10.2.1
end fittings
Ensaios de Verificagdo - Verificagao visual
1.1.1 e . R IEC 62217:2012, clause 9.2.7.2 IEC 62217:2012, clause 9.2.7.2
Verification tests - Visual examination
Determina Tensao Rererencial a ser |
Tensao Referencial a frequéncia industrical usada no ensaio 1.1.8 abaixo
1.1.2 |aseco IEC 62217:2012, clause 9.2.4 N o )
Ref d f test Find the Reference Voltage to be used
eference dry power frequency tes o 1 1 8 test helow
Pré-Stress Especifico do Produto - Alivio
14,3 |[Sipito de carga . IEC 61109:2008, clause 10.3.1 IEC 61109:2008, clause 10.3.1
Product specific pre-stressing - Sudden
load realease
Pré-Stress Especifico do Produto -
1.1.4 |Termomecanico . IEC 61109:2008, clause 10.3.2 IEC 61109:2008, clause 10.3.2
Product specific pre-stressing - Thermal-
mechanical
1.1.5 |/merséo em agua _ IEC 62217:2012, clause 9.2.6 IEC 62217:2012, clause 9.2.6
Water immersion pre-stressin
1.4, |Ensaios de Verificagdo - Verificagdo visual |\ e 65517.2012, clause 9.2.7.2 IEC 62217:2012, clause 9.2.7.2
Verification tests - Visual examination
Ensaios de Verificagéo - Perfuragéo sob
1.4.7 |imeulso ) IEC 62217:2012, clause 9.2.7.3 IEC 62217:2012, clause 9.2.7.3.2
Verification tests - Steep-front impuls
voltage tests
Ensaios de Verificagdo - Tensdo a CYG - Cidade de March 15 ~ May (W) GN2018100 0
N . Dongguan - China 15,2018
1.1, |frenquéneia industrial a seco IEC 62217:2012, clause 9.2.7.4 IEC 62217:2012, clause 9.2.7.4.2
Verification tests - Dry prower frequency o
Design voltage test Emstmgltest report‘ for
Test 3 |Ensaios no material do nicleo Item 6.4 da NBR 15122:2004 same dTE’gg 1a1°ggrd'"9 to
’ Tests on core material IEC 61109:2008, clause 10.2.3
1.3 |Ensalo de Porosidade IEC 62217:2012, clause 9.4.1 IEC 62217:2012, clause 9.4.1.2
Porosity test
1.3.2 |Penetracéo de dgua IEC 62217:2012, clause 9.4.2 IEC 62217:2012, clause 9.4.2.5
Water diffusion test
14 i’fﬂi;‘z‘:e carga-tempo do nucleo Item 6.2 da NBR 15122:2004
! . IEC 61109:2008, clause 10.4
A bled core load-time tests
1.4.4 |Verificagdo visual e dimensGes IEC 61109:2008, clause 10.4 IEC 61109:2008, clause 10.4.1

Visual and Dimensions examination




Determinagdo da carga de ruptura média
do nucleo montado

do Nucleo Montado - Mav a ser usada

1.4.2 Determination of the average failing load of IEC 61109:2008, clause 10.4.2.1 nernsalo 1,':5'4% abéixo.dF/?ztihthe
the core of the assembled insulator - Mav a vareage Failing Load of the
— " A BAREMEE R B AHRAA R rairt—]
1.4.3 |Verificagdo de 86h de carga suportével |\ 1409.0008, clause 10.4.2.2 Withstand 96h under 60% Mav without
Verification of the 96h withstand load il
Material do revestimento e das saias
1,2 Tests on shed and housing material IEC 62217:2012, clause 9.3
124 |Ensaio dedureza IEC 62217:2012, clause 9.3.1 IEC 62217:2012, clause 9.3.1.2
Hardness test
Ensaio de inflamabilidade
1.2.2 Flammability test |IEC 60695-11-10 IEC 62217:2012, clause 9.3.4.2
Ensaio de trilhamento e eros&o X . CYG - Cidade de April 23 ~ June
1.2.3 Trackin and erosion test IEC 62217:2012, clause 9.3.3 IEC 62217:2012, clause 9.3.3.8 Dongguan - China 42018 (W) GN2018135 0
Envelhecimento sob tensao . . SYNOP - Cidade de Jan 13 ~ Feb
1.2.4 Accelerated weathering test IEC 62217:2012, clause 9.3.2 IEC 62217:2012, clause 9.3.2.2 Bechovice - Czech 24,2020 T350_047 0
Tensdo suportavel de impulso atmosférico,
a seco CYG - Cidade de
2,1 Dry fightining impulse withstand voltage IEC 62217:2012, clause 11.1 IEC 62217:2012, clause 11.1 Dongguan - China
test
Tensdo suportavel a frequéncia industrial, Bt ‘
sob chuva . . CYG - Cidade de March 15 ~ Ma ) ->.<|st|ng test report or
2,2 Wet power-frequency withstand voltage IEC 62217:2012, clause 11.1 IEC 62217:2012, clause 11.1 TargEEm - G 152018 y (W) GN2018100 0 similiar product (with same
test ’ electric value)
Tensdo suportavel de impulso de manobra,
sob chuva CYG - Cidade de
2,3 Wet switching impulse withstand voltage IEC 62217:2012, clause 11.1 IEC 62217:2012, clause 11.1 TarEEnEm - Gl
test
Ensaio mecanico carga-tempo e
verificagdo da rigidez da interface entre as
ferragens terminais e o revestimento do .
2,4 |isolador IEC 61109:2008, clause 11.2 IEC 61109:2008, clause 11.2.3 SZG - c'da‘:h_"e March 15 ~ May | - \\) GN2018100 o
Damage limit proof test and test of the ngguan - China 15,2018 Existing test report for
tightness of the interface between end 0 same design according to
Type test fittings and insulator housing IEC61109
Resisténcia do nicleo a ataque quimico . . CYG - Cidade de March 15 ~ May
25 Core Resistance to chemical attack IEC TR 62039:2007 IEC TR 62039:2007 Dongguan - China 15,2018 () ST
) Existing test report for
CEPBF' C'dad? e T E1) 1 EETC2014DC086J 0 similiar product with same
Beijing - China June 9th 2014
2,7 [Big Bending test DL/T 1058 —2016 , Annex B DL/T 1058 —2016 , Annex B rod and same length
CEPRI- Cudadg de July,2023 Will provide after About USD 800.00 We need to che.ck the
Wuhan - China the test - test fee agaisn
. Existing test report for
CEPRI- Cidade de March 6th to
N EETC2014DC086J imili i
Beliing - China June 9th 2014 0 similiar product with same
. o . rod and same length
2,8 Bending vibration fatigue test DL/T 1058 —2016 , Annex E DL/T 1058 —2016 , Annex E




CEPRI- Cidade de
Wuhan - China

July,2023

Will provide after
the test

About USD 10,500.00

We need to check the
test fee agaisn

Ensaio mecanico de rotina

Item 9.3 da NBR 15122:2004

Suportar 50% da CMN por 10s.

CYG - Cidade de

1
Routine 3, Mechanical routine test IEC 61109:2008, clause 13.1 Withstand 50% of SML for 10s. Dongguan - China Feb 26 ~ Feb 28, | Will provide after 0 0
Test 32 Verificag&o visual Item 9.1 e 9.2 da NBR 15122:2004 R :e atCO;:O Ctomda zorm:f oV - Gdade de 2023 the test
: Visual examination IEC 61109:2008, clause 13.2 ceording to the stanaard and fortie fno, .o an _ China
Markina: | noo or Name of the
41 Verificagdo dimensional Item 8.2 da NBR 15122:2004 Standard and drawing dimensions CYG - Cidade de
’ Verification of the dimensions IEC 61109:2008, clause 12.2 9 Dongguan - China
42 Verificagé@o da ferragem de acoplamento Item 8.3 da NBR 15122:2004 Pass the gauges and R-Clip Extraction |CYG - Cidade de
’ Verification of the end fittings IEC 61109:2008, clause 12.3 test Dongguan - China
Verificagao da rigidez da interface entre as
3 If:;:gzrs integrantes e o revestimento do |, g 4.1 da NBR 15122:2004 Item 8.4.3 da NBR 15122:2004 CYG - Cidade de
Verification of the tightness of the interface IEC 61109:2008, clause 12.4 a) IEC 61109:2008, clause 12.4 Dongguan - China
between end fittings and insulator housing
Sample Feb 26 ~ Feb 28,| Will provide after 0 0
Test ificaca ani i
aa yg&aia\f:r‘l’ﬂg:t;i’i? thm:Zar;'Cc:i:;m'”a' Item 8.4.2 da NBR 15122:2004 Item 8.4.3 da NBR 15122:2004 CYG - Cidade de 2023 the test
’ ; P IEC 61109:2008, clause 12.4 b) IEC 61109:2008, clause 12.4 Dongguan - China
mechanical load (SML)
4,5 Zincagem IEC gﬁnf;gszi)g: Nll3R 15122:20045
y Galvanazing : , clause 12.5 + ASTM
A239 + NBR 7398
Verificagdo da aderéncia do revestimento De acordo. com NBR 7398 . rAfPP’,V 'the o (::' thle CE)atledt the |CYG - Cidade d
4.51 Coatin cadherence verification Procedure acording to NBR 7398 (see surrace mn? perpendicuiar a{nge o the - blda g X ©
9 comments aside) coated 'su e?ce and press it to thg end | Dongguan - China
th on the zinc
. . Conforme ASTM E376, mesmo Média das Amostras / Average sample
Espessura do revestimento - método di to da NBR 7399 > 86 CYG - Cidade d
4.5.2 |magnético procedimento da = 86 ym - Cidade de

Coating thickness - magnetic method

According to ASTM E376, same as
NBR 7399

Amostra individual / Individual sample =
72 ym

Dongguan - China
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CYG TEST REPORT No: (W) GN2018100

1. CUSTOMER
Client: Grantel Equipamentos Ltda

2. SAMPLE
1) Name: 500kV/120kN Composite Insulator
2) Color: Light Grey
3) Quantity used in Testing:
500kV/120kN Composite Insulator: 8 Nos. Normal samples, 16 Nos. Short samples
16 pcs core samples
12 pcs silicon rubber samples

3. NORMATIVE DOCUMENTS
IEC 61109-2008, IEC62217-2012, IEC62039-2007

4. TEST PERFORMED
Design Tests & Type Tests & Sample Tests for 500kV/120kN Composite Insulator

5. TEST DATE
2018-3-15~2018-5-15

6. CONCLUSION ' G
All test results conform to the requirements of standard IEC 61109-2008, IEC62217-2012,
IEC62039-2007 and the technical requirements of product drawmgs The products are
qualified for delivery to customers.

“~ -

R ———
Checker:
I —_—
Yvics
P}ﬁhe 4\3
Testing Engineer CYG Insulator Co., Ltd
Verifier:
M ]
CYG Ing\dlator&£o., Ltd
Approved:
b
L
[Huang Kiagxia]
CYG Insulator Co., Ltd
_ [ Cels,,
: . - I‘N
Witnessed: C% :,,% 8o

Celso Hideji Noso
N2 Assessoria e Consultoria to CHESF — Companhia Hldreletnca ge Séo Francisco

[Date of Issue]
2018-5-15
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CYG TEST REPORT No: (W) GN2018100

Test Records

1. Test on Interfaces and Connections of End Fittings
Three specimens (# 1~# 3) were tested in the given sequence as follows which insulation distances

are in 1300 mm.

1.1 Dry Power Frequency Voltage
Test Condition:

t4= 18.5°C tw=12.5°C P=101.8 kPa K= 0.980
Table 1: Dry Power Frequency Voltage Values
A flash It C ted Val
Sample Number verage a(ivc;ver voltage orrec(:k(i/) aiue
#1 438.0 4470
#2 441.0 451.0
#3 434.2 443.0

Test Photo

Note: The test results are the base values for the test in 1.7.

1.2 Sudden Load Release Test
The three samples after dry power frequency flashover voltage test are mounted to the sudden load
release device simulate the operation case. Each sample is subjected to 30% of the specified
mechanical load (SML) in the axis direction, and then the load is suddenly released to zero.

Table 2: Sudden Load Release Test Results

Sample Number Tempcecr ature Loa(cll(x;sllue Withstand Times Result
#1 -25 36 5 Pass
#2 -25 36 5 Pass
#3 -25 36 5 Pass

Test Photo

1.3 Thermal-mechanical Test

1.3.1 Thermal-mechanical Test WR 00,

The three samples are submitted to the thermal variations under 50% SML mechanlcal Ioad the 24 h
thermal cycle being repeated four times. Each 24h cycle has two temperature levels with duration of
at least 8h, one at +50+5°C, and the other at -35£5°C. The applied load |s released in ambient
temperature after the last cycle. The test results are shown in table 3 NorEL |

.t‘“ >
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CYG TEST REPORT No: (W) GN2018100

Table 3: Thermal-mechanical Test Results

Sample First cycle Second cycle Third cycle Fourth cycle Checking sample
Number C.T. H.T. C.T. H.T. C.T H.T. C.T H.T. after test
°C °C °C °C °C °C °C °C

#1 -35 +50 -35 +50 -35 +50 -35 +50 OK

#2 -35 +50 -35 +50 -35 +50 -35 +50 OK

#3 -35 +50 -35 +50 -35 +50 -35 +50 OK

Test Photo
[Note]: C.T: Cold Temperature H.T: Heat Temperature

The samples are applied 60kN tensile load for 96h.

1.3.2 Measurement of the Sample Length Before and After Thermal-Mechanical Test
The samples are applied 6kN load at the ambient temperature for 1 min during the insulation length
measurement before thermal- mechanical test. And after the test, the measurement is carried out
again. The measured values are shown in table 4.

Table 4: Measurement of Insulation Length

Sample Length
Sample Number (mm) Varl(ergrxialue
Before Test After Test
#1 1085 1085 0.0
#2 1085 1085 0.0
#3 1084 1084 0.0

Test Photo

1.4 Water Immersion Test

The samples (# 1~ # 3) are immersed in boiling deionized water with 0.1% by weight of NaCl for 42 h.
Then the samples are remained in the vessel until the water temperature falls to approximately 50 °C.
There are no cracks. The following tests start with the order 1.5; 1.6; 1.7 within 48 hours.

1.5 Visual Examination

After water immersion test, the three samples are inspected visually. There are no cracks.

1.6 Steep-front Impulse Voltage Test

One sample was divided into 3 sections. An impulse voltage with a steepness of at Ieasft 1000 kV/ps
is applied on each section for 25 positive and negative polarity impulses. -

) ~— ,‘V"
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Table 5: Steep - Front Impulse Test Result

. Test Times
Specimens Steepness Resul
Number (kVips) Positive Polarity Negative Polarity
#1 Positive: 25 25 No Puncture
1000~2026

#2 Negative: 25 25 No Puncture

#3 104671896 25 No Puncture
Test Photo

1.7 Power Frequency Voltage Test
1.7.1 Dry Power Frequency Flashover Voltage Test

Test Condition:

t4=21.5°C

tw=19.0°C

P=101.3 kPa

Ki=0.980

Table 6: Dry Power Frequency Flashover Voltage Test Values

>

Dry Power Frequency Flashover Voltage Test
Sample Number A (k\“? 3 Result
90% Base Value verag\? casure Corrected Value
alue
#1 402.3 470.4 480.8 Pass
#2 405.9 469.2 478.8 Pass
#3 398.7 468.0 477.6 Pass
1.7.2 - Dry Power Frequency Withstand Voltage Test
Test Condition:
ts= 21.5°C tw=19.0 °C P=101.3 kPa K= 0.980
Table 7: Dry Power Frequency Withstand Voltage Test Results
Temperature Temperature
Sample 80% Base cVv WV.V W.T °C Rise (K) Result
Number Value (kV) (kV) (kV) (min)
Before After TV SV
#1 358 351 351 30 224 26.6 4.2 <20 Withstand
#2 358 351 351 30 224 26.4 4.0 <20 Withstand
#3 358 351 351 30 224 27.7 5.3 20 Withstand
Test Photo
I\ )
[Note]: W.V.V: Withstand Voltage Value T.V: Test Value C.V: Corrected Value

S.V: Standard Required Value

W.T:

50f20
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CYG TEST REPORT No: (W) GN2018100

2. Test on shed and housing material

2.1 Hardness test
Two samples shall be subjected to the hardness test according to IEC62217-2012 standard. The
results are as shown in table 8.

Table 8: The result of Durometer hardness test.

Thickness Hardness The
Sample No. - - - - - )
(mm) 1stpoint | 2nd point 3th point 4th point 5th point Median
#4 6.10 72 72 72 72 71 72
Before
boiling
#5 6.05 72 72 73 72 72 72
After #4 6.09 70 71 71 71 71 71
boiling | 4 5 6.07 72 72 71 72 72 72
Standard Value >6 The hardness of each specimen shall not change from the pre-boiled value by
more than + 20 %

Before boiling After boiling

Test Photos

2.2 Flammability test
Twenty samples (2 sets of 5 bars without aging and 2 sets of 5 bars with aging) shall be prepared
for the flammability test (Method B: Vertical burning test) according to IEC 60695-11-10 (2013). The
test results are as shown in table 9.
Table 9: The result of Flammability test

L
£ (8) t; (s) ts(s) By + ta(s) -
Sample No. =Lty + t3(s)
standard test standard test test standard test standard | test
#6 Max:10 0 Max:10 0 1 Max:30 1
#7 Max:10 0 Max:10 0 0 Max:30 0
Without
aging #8 Max:10 0 Max:10 0 1 Max:30 1 Max:50 3
1th set
#9 Max:10 0 Max:10 0 0 Max:30 0
#10 Max:10 0 Max:10 0 1 Max:30 1
#11 Max:10 0 Max:10 1 1 Max30 | 37| Maxs50
#12 Max:10 0 Max:10 0 1 Max:30 s ,
With /
aging #13 Max:10 0 Max:10 0 2 | Max30 2 5
1th set S — — p
#14 Max:10 0 Max:10 0 0 Max:30 | QO
#15 Max:10 0 Max:10 0 0 Max:30 0

6 of 20
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standard | test

Did the after flame and/or afterglow progress up to the holding clamp?
No No

Was the cotton pad ignited by flaming particles or drops? No No
Do all the test samples from a set of five test specimens for a given conditioning treatment
conform to all the criteria for a classification? Yes
(If the answer is no, the second set of five test specimens shall be tested.)
Is the amount of t¢ between 51 and 557 No
(If the answer is yes, the second set of five test specimens shall be tested.)

Samples Category V-0

According to IEC 62217, the test is Passed if the test samples belongs to V-0 category as

Standard Criteria defined in IEC 60695-11-10

Conclusion The Test Passed Successfully

Test Photo

3. Test on the core material
3.1 Dye penetration test
All samples shall be subjected to the dye penetration test according to IEC 62217: clause 9-4-1.
The test results are as shown in table 10.
Table 10: The result of dye penetration test

Sample No. Length of samples (mm) Without Rising dye through the samples after 15 min
#16 10.07 pass
#17 10.19 pass
#18 10.13 pass
#19 10.11 pass
#20 10.18 pass
# 21 10.15 pass
#22 10.16 pass
#23 10.16 pass
#24 10.16 pass
#25 10.21 pass )
Standard Value 10+ 0.5 pass
Conclusion The Test Passed Successfully 7
'\\\ \ &- v 7_ = v y’_’
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Test Photo

3.2 Water diffusion test
Six samples shall be subjected to Water Diffusion Test according to IEC 62217: clause 9-4-2. The
test voltage shall be increased at approximately 1 kV per second up to 12 kV and then constant at
12 kV for 1 min. The results are as shown in table 11.
Table 11: The Result of water diffusion test.

Sample No. Length(rc'}]fns:;lmples The Time O\I:c‘;l\?;gi?mrlwn? the 12 kV Current (A)
#26 30.18 1 76.6
#27 30.25 1 69.1
#28 30.38 1 60.9
#29 30.28 1 64.3
# 30 30.35 1 70.7
# 31 30.25 1 71.2

Standard Value 30+0.5 1 <100

Conclusion The Test Passed Successfully

e ) =
Test Photo

4. Assembled core Load-time test

4.1 Determination of the average failing load of the core of the assembled insulator May
Samples # 32~# 34 were subjected to the test according to clause 10.4.2.1 of IEC61109. The tensile
load shall be increased rapidly but smoothly from zero to approximately 75% of the expected
mechanical failing load and shall then gradually increased in a time 30 s to 90 s until breakage of the

core or complete pull-out occurs. The results are as shown in table 12 as follows:
Table 12: Determination of the average failing load of May

Specimen No. Failing load (kN) Result Mav

#32 202 Core pulled out

#133 199 Core pulled out

204.67

#34 213 Core pulled out . >

Requirement 2120 /
Conclusion The test passed successfully.
" ,&y’-
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Test Photo

4.2 Verification of the 96h withstand load
Samples # 35~# 37 were subjected to the test according to clause 10.4.2.2 of IEC61109. The tensile

load shall be increased rapidly but smoothly from zero up to 60% of May, and then maintained at this
value for 96 h without failure.

Table 13: Verification of the 96h withstand load test result

GOOAJMAV Test
Specimen No. Result
Load applied (kN) Withstand time(h)

#35 123 96 Pass

# 36 123 96 Pass

#37 123 96 Pass
Requirement May*60%=122.8 96 No broken, No pull out

Conclusion

The test passed successfully

Test Photos

4.3 Verification of the housing adherence

After the load-time tests with appropriate equipment (milling cutter, saw, etc.), a longitudinal cut must
be done on the insulator having a minimum length of 100 mm.

The depth of the cut should be up to approximately the center of the insulator core.

The cut is carried out in the opposite side of the rupture or hardware displacement this way the
interfaces of the insulator can be visible (interface 1: fitting > housing / interface 2: core > housing).
The results are as shown in table 14.

| .
Table14: The results of Verification of the housing adherence ’

™ *’

Specimen No. interface 1(fitting > housing) interface 2 (core > housing)
#35 Pass Pass
# 36 Pass Pag INSPECITI
#37 Pass Pass | m—
Standard Value

The housing can not take off from the core or from the fitting.

Test Photo
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5. Dry Lightning impulse flashover voltage test
Sample #38 shall be subjected to dry lightning impulse flashover voltage test. The results are as

shown in table 16.
Table16: The Test of Dry Lightning Impulse Flashover Voltage

Test Condition:
td=26.0°C tw=23.0°C P=101.3 kPa
Kt= 1.056
Positive Polarity
Corrected
Test Wave Form
©s) Value uso (kV) U10(kV) Times Result
S
" (kV)
s 1.39-2.84/12.08-50.38 U50=1866 2084 2003 20 Pass
ample
#38
No Negative Polarity
Corrected
Test Wave Form
(s) Value us0 (kV) U10(kV) Times Result
S
" (kV)
1.38-3.30/14.88-48.48 U50=1866 2260 2172 20 Pass
Conclusion The Test Passed Successfully
Test Photo

6. Wet power frequency test
Sample # 38 shall be subjected to wet power frequency test. The results are as shown in table 16.

Table 16: The Test of Wet Power Frequency

Test Condition:
ta=24.5°C tw=21.0°C P =101.4kPa
K1 =0.998 K2=1.000 K=0.998
Rain Water Receptivity:
P20 = 106.9 Q. m
Rain Rate:
Vertical Rate =1.4 mm/min Horizontal Rate = 1.3 mm/min
Corrected Value Applied Voltage (
Sample No. kV) (KV) Withstand Time |, Result
: ~ Pass
#38 742 743 1 min a
Conclusion The test passed successfully
- "L___&: B y"
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Test Photo

7. Wet Switching Impulse Flashover Voltage
Samples # 38 shall be subjected to wet switching impulse flashover voltage. The results are as
shown in table 17.

Table 17: The Test of Wet Switching Impulse Flashover Voltage

Test Condition:
tq =30.0°C tw =26.5°C P =100.5kPa

Ki=0.979

Rain Water resistivity: p20 =106.9 Q. m

Rain Rate:
Vertical Rate = 1.3 mm/min Horizontal Rate = 1.3 mm/min
Positive Polarity
Test Wave Form Required
(us) Value(kV) Uso(kV) Uto(kV) Times Result
102-268 / U10=1300
1491.15 1374.84 20
Sample 110-2823 U50=1410 Pass
#38
No Negative Polarity
Test Wave Form Required )
) Value(kV) Uso(kV) | UnolkV) | Times | peguit
97-1252/ U10=1300
1474 1 1359.12 20 Pass
100-2457 Us50=1410
Conclusion The test passed successfully.

8. Damage limit proof test and test of tightness of the interface between end fitting and
insulator housing
8.1 Verification of the 96h withstand load

Table 18: verification of the 96h withstand load test result

Specimen No. 70%SML Test Result
Load applied (kN) Withstand time(h)
#39 84 % Pass
#40 84 96 Pass' | )
# 41 84 9 Pass
#42 84 96 Pass
Requirement 120*70%=84 96 No broken, No pull OUt. _
Conclusion The test passed successfully ke “»-;., . '
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Test Photos

8.2 Failing mechanical load test result
Table 19: Verification of the tightness of the interface between end fitting and insulator housing results

Test Photos

=

et

The test passed successfully.

=

Specimen No. Pe"Et(r rantiir?)” time Load applied(kN) | Withstand time(s) Result
#39 20 84 60 Pass
Standard Value 20 84 60 No cracks
Conclusion

Applied a tensile load of 70%SML between the metal fittings and keep it for 1

penetration and after dried then check the surface and no crack found.

After applied a tensile load of 100%SML between the metal fittings of samples # 40 to # 42 and keep
it for 1 min, increase the load until the failing load is reached.

Table 20: failing mechanical load test result

min. After dye

Specimen No. Load applied(kN) Withstand time(s) Failing load (kN) Result
#40 120 60 167 Ball Broken
#41 120 60 166 Ball Broken
#42 120 60 164 Ball Broken

Requirement 120 60 2120 /

Conclusion The test passed successfully.

Test Photos

9. Resistance to chemical attack test
According to the IEC 62039:clause 3.8,the sample shall be subjected to a tensile stress of 340
MPa for 96 h with simultaneous application of 1 maol/l nitric acid (HN Q.3 direetly in contact with the
FRP core with a length of not less than 40 mm. The results are as shownhir_l table .21..

12 of 20 \\“ﬁ__/
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Table 21: The Result of resistance to chemical attack test

Sample No. Length of sample (mm) wﬂst(?‘rr“; Result
#43 96 No failure or breakage of core rod
# 44 96 No failure or breakage of core rod
#45 96 No failure or breakage of core rod
Standard Value = 800 96 No failure or breakage of core rod

Conclusion

The Test Passed Successfully

Test Photos

10. Verification of dimension

Samples # 46~# 52 were verified as the dimensions given in the relevant drawing approved by the
client. The coupling size of all samples shall be verified as the dimensions given in the drawing and
according to the IEC 60120 standards. The results are as shown in table 22.

Table 22: The results of verification of dimension unit:mm
Coupling gauge check
Sample No. S;ﬁg%? oy Are %Iesfg’rfg; Socket(16AR) Ball(16)
Go No-go Go No-go
#46 3790 3455 16908 Go No-go Go No-go
#47 3788 3453 16864 Go No-go Go No-go
#48 3789 3454 16886 Go No-go Go No-go
#49 3788 3453 16891 Go No-go Go No-go
#50 3789 3455 16914 Go No-go Go No-go
# 51 3787 3453 16886 Go No-go Go No-go
#52 3790 3455 16920 Go No-gq Go, ) No-go
Requirement 3796% 23446 16600+664 Go “No-go Go: . No-qo
Conclusion The Test Passed Successfully }

11. Galvanizing test

11.1 Coating thickness magnetic method

~

Samples # 50~# 52 were subjected to the test according to IEC 60383, the test results are as shown

in table 23.
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Table 23: The results of Galvanizing test Unit:um
Individual -
Sample No. I/rlggfrl:ugl All Average
1 2 3 4 5 9
Socket 144 158 165 127 115 142
# 50 161
Ball 178 174 21 178 159 180
Socket 184 206 185 170 220 193
# 51 172
Ball 142 151 180 124 163 152
Socket 215 225 218 165 195 204
# 52 173
Ball 149 124 123 154 165 143
Standard Value / / 286
Conclusion The Test Passed Successfully

11.2 Coating adherence verification
1. Apply the blade on the coated surface and press it to the end that an incision is made on the zinc
layer until it reached the metal-base. Over the area that was cut, apply a masking tape and pull it out
rapidly.
2. Make the cuts in parallel and spaced 3mm each in two orthogonal directions, to form several
squares. The number of cuts fin each direction must be at least 5. On the cut area, apply a masking
tape and pull it rapidly.

Table 24: The results of Coating adherence verification

Sample No. Number of cuts The result of pulling tape rapidly
# 50 5 No zinc layer abscission
# 51 5 No zinc layer abscission
# 52 5 No zinc layer abscission

Standard Value No zinc layer abscission on the cut area

Conclusion The Test Passed Successfully

11.3 Coating uniformity
One fitting sample was subjected to the test according to ASTM A239-95, the test results are as
shown in table 25.

Table 25: The results of Coating uniformity

Metal Fitting First Second Third Fourth Fifth Sixth
Ball Pass Pass Pass Pass Pass Pass
Socket Pass Pass Pass Pass Pass Pass
Grading ring fittings Pass Pass Pass Pass Pass Pass
Screw bolt assembly Pass Pass Pass Pass / /
Standard Value No copper should be attached to the surface of metal fitting
Conclusion The Test Passed Successfully

12. Verification of locking system
Samples # 50~# 52 shall be subjected to the verification of locking system test accordlng to IEC
60383 standard. The results are as shown in table 26.

14 of 20



CYG

TEST REPORT No: (W) GN2018100

Table 26: The results of Verification of locking system (16AR)

Load applied from locking position to coupling position(N) Fmax 500N
Sample No. Tensile result
First Twice Third
#50 181 181 181 No escape
# 51 141 133 162 No escape
# 52 127 129 146 No escape
Reguirement 50~500N No escape
Conclusion The Test Passed Successfully

13. Verification of the specified mechanical load

Samples # 46~# 49 were subjected to the test according to clause 12.4 of IEC61109. A tensile load
applied for the samples was increased rapidly but smoothly from zero to 75% of the SML, and then
gradually increased to 100% SML value within 90s. No failure occurred, the mechanical load-time test
passed successfully. After this test, the tensile load should be increased until the failing load was

reached. The results are as shown in table 27 and table 28 as follows:
Table 27: The results of the specified mechanical for 1min

Sample No. Specified Mechanical Load (kN) Withstand Time (min)
# 46 120 1
#47 120 1
#48 120 1
#49 120 1

Standard Value

No breakage, no pull-out of the core, no fracture of the metal fittings

Conclusion The Test Passed Successfully
Table 28: The results of mechanical breakage test
Sample No. Failing Load Measured (kN) Failing Result
# 46 165 Ball Broken
# 47 149 Ball Broken
# 48 157 Ball Broken
#49 161 Ball Broken

Standard Value

2120

Conclusion The Test Passed Successfully

14. Verification of tightness of the interface between end fittings and insulator housing

One sample # 50 was subjected to crack indication by dye penetration, in accordance with'ISO. 3452,
on the housing in the zone embracing the complete Length of the interface between.the housing’and
metal fitting and including an additional area, sufficiently extended, beyond the end-of the metal part.
Evaluation of the test according to IEC61109 Amendment1, the test results are as sHown in‘table29.

15 of 20
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Table 29: The results of Verification of tightness of the interface

Sample No. Time ofthe per_1etrant Tensile load (kN) Wlthstgnd time o_f the Result
acting (min) tensile load (min)
# 50 20 84 1 No cracks
Standard Value 20 84 1 No cracks
Conclusion The Test Passed Successfully

15. Routine tests
Table 30: The results of Routine Test

Routine Tests Item Standard Value or Standard Verified Value
1. Name of manufacturer CYG Logo
2. Specified mechanical Load SIL/120kN

Verification of

Identification Mark 3. Product model FXBW-500-120-15990-3796
4. Product No. LOTE 2018007
5. Year of Manufacture 2018
Visual Examination IEC 61109-2008 Pass
Mechanical Routine Test 60kN for 10 Seconds Pass ()
Conclusion The Test Passed Successfully
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CYG INSULATOR CO.,LTD

TEST REPORT

TRACKING AND EROSION TEST

©24-0156-0124-0124-1
COMPOSITE INSULATOR

(W) GN2018135

Manufacturer: CYG INSULATOR CO., LTD

Product model: $24-®156-9124-9124-1

Address: Niushan Foreign Economy Trade Industrial Park Donhgeheng
District, Dongguan City, Guangdong Province, China )
(PC 523128) W INSPELTIVE,

Client: GRANTEL EQUIPAMENTOS LTDA I

Final Client: CHESF - COMPANHIA HIDRELETRICA DO SAO

FRANCISCO
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1. CUSTOMER
Client: Grantel Equipamentos Lida.
Final Client: CHESF — Companhia Hidrelétrica de Sao Francisco

2.  SAMPLE
1) Name: ©24-0156-9124-9124-1 Composite Insulator

2) Color: Light Grey
3) Quantity used in Testing:
$24-9156-0124-9124-1 Composite Insulator: 2 Nos, applying for the following insulator

types: FXBW-500/240-3910 (S-B), FXBW-500/160-4084 (S-B) and FXBW-500/120-3796
(S-B)

3. NORMATIVE DOCUMENTS
IEC 61109-2008

4, TEST PERFORMED
Performance Tests

5. TEST DATE
2018-4-23~ 2018-6-4

6. CONCLUSION

All test results conform to the requirements of standard IEC 62217-2012 and the technical
requirements of product drawings. The test passed successfully.

Checker: 7/%\ j/‘pkl{//

[Chen Yulong]
Testing Engineer CYG Insulator Co., Ltd

Verifier: ﬁji‘)’ }é
7
[Ming Anhui]

CYG Insulator Co., Ltd

Approved:
=
e A
CYG Insulater-€0., Ltd
Witnessed:

Celso Hideji Noso
N2 Assessoria e Consultoria to CHESF — Companhia Hidrelétrica de S&o Francisco

[Date of Issue]
2018-6-7
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PERFORMANCE TESTS PERFORMED AND RESULTS (see the attachments>
Tests for ©24-9156-9124-9124-1.Composite'insulator

1. Tracking and erosion test
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Test Records

Type: ©24-0156-0124-0124-1 Rod Diameter: ©24mm

1. Tracking and erosion test

1.1 Samples

Choose 2 samples with the same core rod, interface and metal fittings are assembled with same
techniques, sample No.:1~2#, creepage distance are all 780.

1.2 Test procedures

Two test samples, one is mounted horizontally and the other one vertically in fog room. The clearance
between the samples and the roof and walls is in accordance with the standard. Voltage implied is
22 .5kV, in comply with specified 34.6mm/kV.

Test equipments mainly include 10.0 m> fog room, salt fog generator, and power supply.

1.3 Test results

1000h tracking and erosion test, test time is from April 23, 2018 to June 4, 2018. Test results are
shown below.

Table1: 1000h tracking and erosion test results

Test Specified Test Test
Requirements Standard Conditions Results
Time h 21000 1004
Water flow rate L/ (m3-h) 0.4+01 0.32~0.45
Size of droplets um 5~10 5~10 No over (_:urrent, no tracking
NaCl content of water kg / m3 8+04 8.0 igisiiéoz'jgas; T'S’Eiesdfe;‘”ig
Fog room temperature °C 20+5 20=£5 passed.
Creepage distance mm 500 ~ 800 780
Withstand voltage kv 14~ 24 225

3of8
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Standard
IEC 61109:Composite insulators for a.c.
overhead lines with a nominal voltage
greater than 1 000 V - Definitions,
test methods and acceptance criteria

Technical Specifications

(1)Creepage Distance T50mm

6 laber 1
5 16AR Split pin Stainless steel 1
4 @24 Core rod ECR rod 1
3 P156/8124/0124 Housing HTV Silicone Rubber
2 |71-100-6-1 Ball C45 Steel 1
1 W-100-24AC{ 16A) Socket C45 Steel 1
[ten Type Description| Material Qty
ICYG INSULATOR CO., _u._.__u.m._oaﬁom~ te Insulato
DRN. BY
24-156-124-124—-
—r 24-156-124-124-1
o, Q.;.m,”_..m Weigth| Scale|Version)
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Test photos:

No. Test Pictures
1
Before test
2 After test
3 Test graph
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SYNPO, akciova spole¢nost

S. K. Neumanna 1316

532 07 Pardubice - Zelené Predmésti
The Czech Republic

1105.2

Department of Evaluation and T esting
Testing Laboratory No. 1105.2 accredited by CAI according to CSN EN ISO/TEC 17025:2018

TEST REPORT
T 350/047
Name and contact EGU - HV Laboratory a.s.
information of the Podnikatelska 267, 190 11 Praha 9 — B&chovice
customer The Czech Republic
Test item(s) Manufacturer: CYG Insulator Co.,Ltd.

Type: HTV Silicone Rubber

Material number: GN-100A

Address: Jinghui Road No.2, Niushan Foreign Economy
Industrial Park, Dongcheng District, Dongguan ity PC:
523128, China

Test procedure/method Test No. 35: Exposure to laboratory light — Xenon - arc
lgmps
CSN EN ISO 4892-2

Test No. 1 : Determination of the degree of degradation of
coatings

APP 1 (CSN EN ISO 4628 -1, 4, 5)

CSN EN ISO 4287- Geometrical product specifications (GPS)
- Surface texture: Profile method - Terms, definitions and
surface texture parameters (Non-accredited test -

results are not covered by CAI accreditation)

Date of receipt of item(s) | January 13, 2020
Internal laboratory number | 20 0074

Date of the test January 13, 2020 February 24, 2020
Tested by Gabriela Stépankova
The report made by Gabriela Stépankova

This report contains 7 pages and 4 annexes.

_ Dr. Vladimir-Spatek
Head of testing laboratory

In Pardubice on March 2, 2020

The test resulis fé\ll'a_t'éz'r_anly"'b'.t;hé..f?_ét;item(s) as received.
This test report by itself in no way constitutes or implies product approval by any other body.
The test report shall not be reproduced except in full, without written approval of the laboratory.

Number of copies: 3 Issue No. |




SYNPO, akciov4 spoletnost, S. K. Neumanna 1316, 532 07 Pardubice — Zelené Predmésti, Czech Republic
Department of Evaluation and Testing, Testing Laboratory No. 1105.2 accredited by CAI according to CSN EN
ISO/MEC 17025:2018 e

TEST REPORT T 350/047
Page/Total pages: 2/7
Annexes: 4

DESCRRIPTION OF THE TEST ITEM

Test item: Manufacturer: CYG Insulator Co.,Ltd.

Type: HTV Silicone Rubber

Material number: GN-100A

Address: Jinghui Road No.2, Niushan Foreign Economy
Industrial Park, Dongcheng District, Dongguan City, PC:
523128, China

Data delivered by the CSN EN ISO 4892 - Plastics — Methods of exposure to
customer’ laboratory light sources Part 2: Xenon-arc lamp, Exposure 1000

hours (in accordance with the reference mentioned in the norm
IEC 62217 (2012), clause 9.3.2)

Internal lab number: 20 0074

"The laboratory is not responsible for the data delivered by customer.

FURTHER SPECIFICATION OF THE TEST PERFORMANCE

The samples of testing were received from the contractor and submitted to the test without
any treatment of surface protection or heat storage.

Test No. 35: Exposure to artificial light of xenon — arc lamp

Test was performed according to CSN EN ISO 4892 — Plastics — Methods of exposure to
laboratory light sources — Part 2: Xenon-arc Jamps.

Testing device: Q-SUN Xe-3HS (Q-Lab Corporation, GB).

Exposure cycling: regular switching of drying period for 102 minutes at (65 +2)°C and 18
minutes water spraying period, with a dark period for 8 hours according to the requirements
of article 9. 3. 2 of IEC 62217 (2012) standards.

Light source: Xenon lamps with irradiance energy of 0.51 W/m?*/nm at 340 nm.

Sample holding: The test samples were placed into testing area. The position of samples
during the test was not changed.

Surface texture measurement

Parameters of surface texture were measured according to CSN EN ISO 4287- Geometrical
product specifications (GPS) - Surface texture: Profile method - Terms, definitions and
surface texture parameters (equivalent to the ISO standard):

Ra - arithmetical mean deviation of the assessed profile (roughness)
Rz - maximum height of profile (roughness).

Test equipment for surface roughness measurements, SURFTEST $J-201 (Mitutoyo, Ltd.,
Japan) meets requirements of prescript CSN EN 1SO 3274). Measurements were performed
six times on each sample. Standard CSN EN ISO 4287 is not cited in the Appendix of,
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DESCRRIPTION OF THE TEST ITEM

Test item: Manufacturer: CYG Insulator Co.,Ltd.

Type: HTV Silicone Rubber

Material number: GN-100A

Address: Jinghui Road No.2, Niushan Foreign Economy
Industrial Park, Dongcheng District, Dongguan City, PC:
523128, China

Data delivered by the CSN EN ISO 4892 - Plastics — Methods of exposure to
customer’ : laboratory light sources Part 2: Xenon-arc lamp, Exposure 1000
hours (in accordance with the reference mentioned in the norm
IEC 62217 (2012), clause 9.3.2)

Internal lab number: 20 0074

'"The laboratory is not responsible for the data delivered by customer.

APP 1 - Determination of the degree of degradation of coatings

The evaluation of surface failure (defects) was performed according standard CSN EN ISO
4628 Paints and varnishes — Evaluation of degradation of coatings — Designation of quantity
and size of defects, and of intensity of uniform changes in appearance; Part 1: General
introduction and designation system; Part 4: Assessment of degree of cracking; Part 5
Assessment of degree of flaking

Lighting used in the evaluation of defect on the surface finish: the fluorescent tube, standard
observation: the observation angle 0° / light incidence of an gle 45°.
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DESCRRIPTION OF THE TEST ITEM

Test item: Manufacturer: CYG Insulator Co.,Ltd.
Type: HTV Silicone Rubber
Material number: GN-100A
Address: Jinghui Road No.2, Niushan Foreign Economy
Industrial Park, Dongcheng District, Dongguan City, PC:
523128, China

Data delivered by the CSN EN ISO 4892 - Plastics — Methods of exposure to

customer” : laboratory light sources Part 2: Xenon-arc lamp, Exposure 1000
hours (in accordance with the reference mentioned in the norm
IEC 62217 (2012), clause 9.3.2)

Internal lab number: 20 0074

"The laboratory is not responsible for the data deliverd by customer.

VISUAL EVALUATION OF SURFACE DEFFECTS ACCORDING TO CSN EN ISO 4628
DURING THE EXPOSURE TO ARTIFICIAL LIGHT OF XENON — ARC LAMP

Surface faiture Cracking Flaking
Internal o . . :
Sample Tl CSN EN CSNEN CSNEN
name Number IS0 4628-1 ISO 4628-4 IS0 4628-5
degree degree degree
100 hours
20 0074/1 0 0 (S0) 0 (S0) ]
HTV Silicone Rubber | 20 0074/2 0 0 (S0) 0 (S0)
20 0074/3 0 0 (S0) 0 (S0)
250 hours
20 0074/1 0 0 (S0) 0 (S0) |
HTY Silicone Rubber 20 0074/2 0 0 (S0) 0 (S0) _J
20 0074/3 0 0 (S0) 0 (S0)
500 hours
20 0074/1 0 0 (S0) 0 (S0)
HTV Silicone Rubber | 20 0074/2 0 0 (S0) 0 (S0)
20 0074/3 0 0 (S0) 0 (S0)
750 hours
20 0074/1 0 0 (S0) 0 (S0)
HTYV Silicone Rubber 20 007472 0 0 (50) 0 (8S0)
20 0074/3 0 0 (S0) 0 (S0)
1000 hours
20 0074/1 0 0 (S0) 0 (S0)
HTYV Silicone Rubber 20 0074/2 0 0 (S0) 0 (S0)
20 0074/3 0 0 (S0) 0 (80)
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DESCRRIPTION OF THE TEST ITEM

Test item: Manufacturer: CYG Insulator Co.,Ltd.
Type: HTV Silicone Rubber
Material number: GN-100A
Address: Jinghui Road No.2, Niushan Foreign Economy
Industrial Park, Dongcheng District, Dongguan City, PC:
523128, China

Data delivered by the CSN EN ISO 4892 - Plastics — Methods of exposure to

customer’ ; laboratory light sources Part 2: Xenon-arc lamp, Exposure 1000
hours (in accordance with the reference mentioned in the norm
IEC 62217 (2012), clause 9.3.2)

Internal lab number: 20 0074

The laboratory is not responsible for the data delivered by customer.

MEASUREMENT OF SURFACE ROUGHNESS ACCORDING TO €SN EN ISO 4287 (NON-
ACCREDITED TEST) BY SURFTEST SJ-201 DURING THE EXPOSURE TO ARTIFICIAL
LIGHT OF XENON — ARC LAMPS

Arithmetical mean deviation of Maximum height of profile
Internal the assessed roughness Ra (roughness) Rz
Sample Lt
name Mitinber Measuring range [pm] Measuring range [pm]
Mean Max. Min, Mean Max. Min.
Before exposure

20 0074/1 0,32 0,37 0,26 2,02 2,56 1,44
HTV Silicone Rubber 20 007472 0,48 0,55 0,44 2,65 3.10 2,20
20 0074/3 0,35 0,38 0,30 2,44 2,79 241

100 hours
20 0074/1 0,31 0,36 0,25 1,93 235 1,52
HTYV Silicone Rubber 20 0074/2 0,46 0,50 0,44 2,62 329 2,11
20 0074/3 0,33 0,37 0.28 2,38 2.7 1,98

250 hours
20 0074/1 0,32 0,36 0,26 2,18 2,65 1,56
HTYV Silicone Rubber 20 007472 (3,48 0,57 0,42 2,69 322 220
20 0074/3 0,34 0,37 0,29 2,44 2777 2,20
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DESCRRIPTION OF THE TEST ITEM

Test item: Manufacturer: CYG Insulator Co.,Ltd.
Type: HTV Silicone Rubber
Material number: GN-100A
Address: Jinghui Road No.2, Niushan Foreign Economy
Industrial Park, Dongcheng District, Dongguan City, PC:
523128, China

Data delivered by the CSN EN ISO 4892 - Plastics — Methods of exposure to

customer laboratory light sources Part 2: Xenon-arc lamp, Exposure 1000
hours (in accordance with the reference mentioned in the norm
IEC 62217 (2012), clause 9.3.2)

Internal lab number: 20 0074

"The laboratory is not responsible for the data delivered by customer.

MEASUREMENT OF SURFACE ROUGHNESS ACCORDING TO (SN EN ISO 4287 (NON-
ACCREDITED TEST) BY SURFTEST $J-201 DURING THE EXPOSURE TO ARTIFICIAL
LIGHT OF XENON - ARC LAMPS

Arithmetical mean deviation of Maximum height of profile
Internal the assessed roughness Ra (roughness) Rz
Sample
Lab : :
name Mitidoi Measuring range [um] Measuring range [um]
Mean Max. Min Mean Max. Min.
500 hours
20 0074/1 0,32 0,37 0,29 2,12 2,56 1,80
HTYV Silicone Rubber 20 0074/2 0,48 0,52 0,40 2,72 311 2,44
20 0074/3 0,35 0,38 0,30 2,51 2,78 2,11
750 hours
20 0074/1 0,32 0,37 0,24 2,30 2.56 1,89
HTV Silicone Rubber 20 0074/2 0,49 0,59 0,40 2,89 3:35 2.56
20 0074/3 0,35 0,38 0,30 2,56 2,95 2.11
1000 hours
20 0074/1 0,33 0,39 027 2,55 2,76 233 J
HTYV Silicone Rubber 20 0074/2 0,49 0,55 0,39 2:95 3,31 2,66
20 0074/3 0,35 0,37 0.31 2,67 3,11 222
- End -
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DESCRRIPTION OF THE TEST ITEM

Test item:

Manufacturer: CYG Insulator Co.,Ltd.

Type: HTV Silicone Rubber

Material number: GN-100A

Address: Jinghui Road No.2, Niushan Foreign Economy
Industrial Park, Dongcheng District, Dongguan City, PC:
523128, China

Data delivered by the
customer’

CSN EN ISO 4892 - Plastics — Methods of exposure to
laboratory light sources Part 2: Xenon-arc lamp, Exposure 1000
hours (in accordance with the reference mentioned in the norm
IEC 62217 (2012), clause 9.3.2)

Internal lab number:

20 0074

"The laboratory is not responsible for the data delivered by customer.

Statement of conformity

~ Testitems ~ finish

Surface :

.R_esu_l't:_ according to Fcdnunce

| e Aspwiosesomyy | Rasametes

HTYV Silicone Rubber -

CSN EN ISO 4892 -2
1000 hours (in
accordance with the
reference mentioned in
the norm IEC 62217
(2012), clause 9.3.2

Without changes -cracks Yes
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DESCRRIPTION OF THE TEST ITEM

Test item: Manufacturer: CYG Insulator Co.,Ltd.

Type: HTV Silicone Rubber

Material number: GN-100A

Address: Jinghui Road No.2, Niushan Foreign Economy
Industrial Park, Dongcheng District, Dongguan City, PC:
523128, China

Internal 1ab number: 20 0074

THE PHOTOS OF TEST SAMPLES BEFORE EXPOSURE UNDER XENON ARC
LAMPS ACCORDING TO CSN EN ISO 4892-2

BT

[OOT., l. -

Pic 1 : Exposure before test (top face)
Pie 2 : Exposure before test (lower face)
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DESCRRIPTION OF THE TEST ITEM

Test item: Manufacturer: CYG Insulator Co.,Ltd.

Type: HTV Silicone Rubber

Material number: GN-100A

Address: Jinghui Road No.2, Niushan Foreign Economy
Industrial Park, Dongcheng District, Dongguan City, PC:
523128, China

Internal lab number: 20 0074

THE PHOTOS OF TEST SAMPLES AFTER 100 AND 250 HOURS OF EXPOSURE
UNDER XENON LAMPS ACCORDING TO CSN EN ISO 4892-2

L T

/ L R

Pic 1 : Exposure after 100hrs (top face)
Pic 2 : Exposure after 100hrs (lower face)
Pic 3 : Exposure after 250hrs (top face)
Pic 4 : Exposure after 250hrs (lower face)
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DESCRRIPTION OF THE TEST ITEM

Test item: Manufacturer: CYG Insulator Co.,Ltd.

Type: HTV Silicone Rubber

Material number: GN-100A

Address: Jinghui Road No.2, Niushan Foreign Economy

Industrial Park, Dongcheng District, Dongguan City, PC:
523128, China

Internal lab number: 20 0074

THE PHOTOS OF TEST SAMPLES AFTER 500 AND 750 HOURS OF EXPOSURE
UNDER XENON LAMPS ACCORDING TO CSN EN ISO 4892-2

1 T 2

|

Pic 1 : Exposure after 500hrs (top face)
Pic 2 : Exposure after S00hrs (lower face)
Pic 3 : Exposure after 750hrs (top face)
Pic 4 : Exposure after 750hrs (lower face)
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DESCRRIPTION OF THE TEST ITEM

Test item:

Manufacturer: CYG Insulator Co.,Ltd.

Type: HTV Silicone Rubber

Material number: GN-100A

Address: Jinghui Road No.2, Niushan Foreign Economy
Industrial Park, Dongcheng District, Dongguan City, PC:
523128, China

Internal lab number:

20 0074

THE PHOTOS OF TEST SAMPLES AFTER 1000 HOURS OF EXPOSURE UNDER
XENON LAMPS ACCORDING TO CSN EN ISO 4892-2

1

Pic 1 : Exposure after 1000hrs (top face)
Pic 2 : Exposure after 1000hrs (lower face)
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	DATABOOK ESPAÇADORES 500kV.pdf
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	Test report - EETC2014DC086J-500KV inter phase.pdf









