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NOTAS;

1— PLANOS MERAMENTE ILUSTRATIVOS.

2— LA COMPOSICION DE LOS BULTOS PUEDEN VARIAR DE ACUERDO CON LAS DIMENSIONES
DE LOS AISLADORES.
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1. INTRODUCTION

1.1- Test(s) / Analysis{es) performed:

« DRY LIGHTNING IMPULSE FLASHOVER VOLTAGE TEST
* DRY LIGHTNING IMPULSE WITHSTAND VOLTAGE TEST
* DRY POWER FREQUENCY FLASHOVER VOLTAGE TEST
* DRY POWER FREQUENCY WITHSTAND VOLTAGE TEST
- WET POWER FREQUENCY FLASHOVER VOLTAGE TEST
= WET POWER FREQUENCY WITHSTAND VOLTAGE TEST

* RADIO INFLUENCE VOLTAGE TEST
= CORONA EXTINCTION VOLTAGE TEST
* MECHANICAL STRENGTH TEST

1.2- Test Equipment:

* VOLTAGE IMPULSE GENERATOR, HAEFELY, TYPE V3200/160

* DAMPED CAPACITIVE VOLTAGE DIVIDER, HAEFELY, TYPE CR 3200
* PEAK VOLTMETER, HAEFELY, TYPE SV64M, N* 080255-31-80

* DIGITAL OSCILLOSCOPE, TEKTRONIX, MODEL 744A, N° B040680

* MOTOR GENERATOR, 80 HZ, 8900 V, N" 57222

* TEST TRANSFORMER, ASEA, TYPE TMZ-17, N° 7219634

* SERIES RESONANT SYSTEM, HIPOTRONICS, TYPE 7300-750SR
* PEAK VOLTMETER, HAEFELY, TYPE SVB4M, N* 080255-31-80

* ARTIFICIAL RAIN EQUIPMENT, MWE, TYPE R200, N° 772797

* COUPLING CAPACITOR, MICAFIL, 1000 PF, N° 0026119

* FIELD INTENSITY METER, SINGER, TYPE NM 17/27, N° 04072

1.3- Date of Test:

* November, 24-26, 2003
« December 15, 2003
= February, 10-11, 2004 (Mechanical Strength Test)

1.4- Place:

« LACTEC/DFEL -High Voltage Laboratory

* ISOLADORES SANTANA SfA — PEDREIRA - 5P
1.5- Tested by:

» Celso Luis de Lima Martins
« Edson Pasqualim

= Carlos Eduardo Ribas

= Michel Lucio Garcla

= Nilson de Cliveira

1.6- Witnessed / Inspected by:
« Marcelo Acorsi (SANTANA)

=
LACTE
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2. REFERENCES

|[EC B0168. "Tests on Indoor and Outdoor Post Insulators of Ceramic Material or Glass for Systems

with Nominal Vaoltages Greater than 1000 V", IEC, Geneve

IEC 60273, “Characteristics of Indoor and Outdoor Post Insulators for Systems with Nominal

Voltages Greater than 1000 V", IEC, Geneve

AS 1137, Part 3 - 1881, “Insulators — Porcelain and Glass Indoor and Outdoor Station Post
Insulators (for voltages greater than 1000 Vac)®, SAA, Sidney - Australia

3. TEST DESCRIPTION

3.1- Dry Lightning Impulse Flashover Voltage Test

In the test specimen, the voltage corresponding to a 50 percent disruptive discharge probability
V50%, both polarity, was determined by the up-and-down method, with 30 applications.

The following results were obtained:

Test Specimen V50% (+)

V50% (-)

# 01 248.3 kV

452.4 KV

A complete sel of test resulls is enclosed in Annex 01

3.2- Dry Lightning Impulse Withstand Voltage Test

Fifteen consecutive impulses of both polarity and peak voltage of 230 kV, with appropriate
atmospheric corrections were applied to the test specimen.

No puncture or flashover was observed during the test.

A complete set of test results is enclosed in Annex 02.

3.3- Dry Power Frequency Flashover Voltage Test

In the test specimen, the dry power frequency flashover voltage was determined by averaging

five flashover voltages.

The average flashover voltage was corrected to standard atrmospheric conditions,

The following results were obtained:

Test Specimen

Average

=

157 kV

A complete set of test results is enclosed in Annex 03.
Mo puncture was observed during the test.

THIZ DOCUMENT ARD THE CONTENTS HEREIN MAY NOT BE REPROOUCED OTHER THAN IN FULL EXCEPT WITH THE PERMISSION OF LACTEC

DOC - 14 Data: mai1999, Edigdo/Reviabo: 0200
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3.4- Dry Power Frequency Withstand Voltage Test

The rated dry power frequency withstand voltage of 135 kV, with appropriate atmospheric
corrections was applied to the test specimen during B0 seconds.

A complete set of test results is enclosed in Annex 03.
Mo puncture or flashover was observed during the test,

3.5- Wet Power Frequency Flashover Voltage Test

In the test specimen, the wet power frequency flashover vollage was determined by averaging
five flashover voltages.

The average flashover voltage was corrected to standard atmospheric conditions,
The following results were obtained:

Test Specimen Average

# 01 85 kv

A complete set of test resulls is enclosed in Annex 04.
No puncture was observed during the tesl.

3.6- Wet Power Frequency Withstand Voltage Test

The rated dry power frequency withstand voltage of 75 kV, with appropriate atmospheric
corrections was applied to the test specimen during 60 seconds.

A complete set of test results is enclosed in Annex 04
Mo puncture or flashover was observed during the test.

3.7- Radio Influence Voltage Test

The test specimen was tested using a Field Intensity Meter at 1000 kHZ, with a measuring
impedance of 150 Q.

The radic interference voltage measured at 28.6 kV (phase-ground) test voltage was the
following:

Test Specimen RIV @ 28.6 kV
(Zm=150 2, fm= 1000 kHz )

#01 11.2 wV

A complete set of test results is enclosed in Annex 05.
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3.8- Corona-Extinction Voltage Test

The corona-extinction voltage of the test specimen was determined.

Test Specimen

Corona-Inception Voltage

Corona-Extinction Vollage

#

88 kV

82 kv

3.9- Mechanical Strength

Test

Three test specimens were subjected 1o the mechanical strength test, comprising bending and

torsion tests,

The following resulls were obtained.

A) Bending Test
Tesl Specimen Bending Strength Tesl Rﬂsult_
#01 10000 N 14800 N Porcelain breakage h
#02 10000 N 13330 N Porcelain breakage
#03 10000 N 12040 N Porcelain breakage
B) Torsion Test ACEC
Test Specimen Torsional Strength Test Reasu
# 01 2500 N.m 2770 N.m Mo breakage
#02 2500 N.m 2810 N.m Mo breakage
#03 2500 N.m 2600 N.m Mo breakage
4. DRAWING

Drawing number CODE 8,1022.65, fumnished by the customer, is enclosed in this report as

Annex 06.

THIS QOCUMENT AND THE CONTENTS HEREIN MAY MOT BE REFRODUCED OTHER THAM N FLLL EXCEFT WITH THE FERMISSION OF LACTEC

DOC < 14 Data: mair1899, Edicdo/Revisdo 02/00




T
INSTITUTO DE TECNOLOGIA UTAT - 043/04

PARA O DESENVOLVIMENTO PRI
Annex 01 / Page 01 of 02

DRY LIGHTNING IMPULSE FLASHOVER VOLTAGE TEST

TAANLIF 8 T JRET TYPE THCARFAL VOLTAGE
SANTANA BACZ2ES I
POH, ARTTY TEST TYFE |DRY BRCING DESTANCE
(+) B DRY 0O  WET 0.370 m
VOLTAGE DIVIDER BCALE FACTON WAVE FLHM
CR 3200 528.1 1.04/460
[WET-HLLE THERMOMETER ATMOSPMERIC PRESSBURE COARECTION FACTOR
i 19.6 b ] 6812 mmHg 0.930

I-!JR-*.L 10 usidry

CHARGIMG CREST PROSPEC | CORRECTED TME TOH CHARGHING CIREST FH.DBFEQ CORRECTED TIME TO
APPLIE | WO TAGE WL TAGE VILTAGE VOLTAGE CHOPPNG | APPLIC | VOLTAGE VOLTAGE VOLTAGE VOLTAGE MF?P'ING
(=] ) K] ) {5} ¥ RV} L] k] i)
1 820 2323 2323 2498 EE) 2 620 220 2320 2495 o1
2 0.1 2247 2247 2416 - n &0.1 2048 2248 2417 9.8
3 620 218 | 218 | 2404 - n 582 2174 2174 7E38 =
4 639 2385 2B/5 2575 74 24 60.1 251 | 251 | 2420 | - |
5 820 Z 8 zna 2402 - s 820 7323 2323 2498 85
2 639 7305 7385 =75 5 % 01 2248 2248 247 104
T 858 2452 2452 28347 65 27 =82 2180 218.0 1 _234,4 -
8 639 2305 ZEms =75 80 28 0.1 2250 2250 241.9 :
2] j.ﬂ 2B 238 Ej_?_ - .t 620 pr vk 2325 0.0 =
10 638 2365 235 =TS 78 K 3] i) Z|E 2306 576 88 |
11 620 2319 239 2484 79
12 0.1 . ﬂg _____ 2§. _9__ = -
13 620 2323 2203 2498 o8 = =
14 &1 2250 250 2419 - N,
15 820 232 2322 2907 EE -E"—' 9
| 16 £0.1 2250 250 2419 - - L
17 820 233 733 2408 - : -t :
18 B39 Z14 2304 =74 7.7 T
1B 620 324 2324 24899 fra: )
20 6.1 7249 7249 2418 - = _ _
DISRUPTIVE DISTHARGE WOLTAGE (W50 %) WITHSTAND WOLTAGE EVALLUATED FROM VEI%
[m- 2483 W 2386 kY
et Curitiba, December 15, 2003
CHECKED BY
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GHTNING IMPULSE FLASHOVER VOLTAGE TEST

WML ACTURER TIPE MOMIMAL VOLT AGE
SANTANA 81022 65 kv
POLARITY TEST TYPE DRY AACING CASTANGE
#01 () @ ORY O WET 0370 m
TIMDER OF 5T AGES 8 GEH | VO TAGHE CINIOER ECALE FACTOR WAVE FORM
de/1p CR 3200 5281 __108/455
FORY-BLAL B THER -TE '.\‘UFF-BLLB'IMTEH ATMOSPVERIC PRE S SE CORRECTION FACTOR
221 % 18.7 °c 681.6 mmHg 0820

VOLTAE WAVE FORHM

HORIZONTAL 10 sl

CHARGRMNG CREST PROSPEC | CORRECTED| TME TO CHARG®G CREST PROSPEC | CORRECTED|  TIME TO
APPLIC | VOLTAGE VIR TRGE WO TAGE VOLTAGE | OHOPPNG | APPLUC | VOLTAGE VOLTAGE VOLTAGE WOLTACE CHOPRMG
i v ) k¥ 15 (] k) 1) ) )
1 107.6 4025 425 4502 50 2 107.6 4018 4019 4516 29
2 104.4 0S5 305 4388 . pird 1044 | 3805 05 4388 -
3 1076 4017 an .7 4513 26 F<) 1076 40 4 401 4 4510 25
4 104.4 3835 3|85 | 4376 . 24 104 .4 3205 05 4388 -
5 1076 4026 4025 4524 41 = 107.6 an7 401.7 4513 -
6 104.4 307 207 4380 - 26 1108 4143 4143 4655 48
7 1076 4023 4023 4520 28 | 2 1078 401 8 4018 £15 -
8 104 4 =10 0 433 28 28 1108 4145 4145 465.7 47
g 1012 3BT ant 455 - 2 107.8 M5 4015 4511 -
10 104.4 04 3|04 4387 . ™ 1108 4141 4141 453 27
i 1076 021 4021 4518 - |
12 | 1108 | 4145 | 4145 | a7 33 ﬁ T
13 107.6 4014 a4 4510 . 1 hr_;rqi: N
14 1108 4145 4145 4657 33 ~ Ji
15 107.6 402 1 021 518 - )
16 | 1108 4149 4149 4552 -
17 1140 4261 4261 4788 28
18 1108 414.4 4144 456 34 -
| 19 1076 402 4 407 1 4518 =
20 110.8 414.7 4147 4660 39 _ 1
5096 DESRUPTIVE DESCHARGE VOLTAGE (V50 %) WITHSTAMND VOLTAGE EVALUATED FROM
|_ 4524 kY 4348 kv
H

EMARKS

Curitiba, December 15, 2003

<l
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DRY LIGHTNING IMPULSE WITHSTAND VOLTAGE TEST

ER IAMNUFACTURER TYPE HOMIMAL VOLTARE
I SANTANA SANTANA B102265 kv
ECHEEN WITHETAND VOLTAGE TEST TYPE DRY ARGIMG DISTANCE
#01 220 w |B bRy O WwEeT 0.370 m
MEER OF BTAGES (IMP, GEN § WOLTAGE DVIDER SCALE FACTOR WalE FORM
4s1p CR 3200 5261 1.06/460
F-ILULIE THERBSOMETER WET-BULE THERNMCME TER ATMCEPHERK: PRESSURE CORRECTION FACTOR
220 & 197 °c 6806 mmHg 047

(WL TAGE WAVE FORM

HORLZOMTAL 10 usln

POSITIVE POLARITY NEGATIVE POLARITY
CHARGREG CREST PROSPEC | CORRECTED| T TO CHARGING CREST PROSPEC | CORRECTED|  TIME 1O
APPLUC VOLTAGE VYOALTAGE VOLTAGE VOLTAGE CHOFAING | APPLIC WOLTAGE VOLTAGE VIR TAGE WEIL TAGE CHIPANG
(k) ) ) o) s x9 k) [ w1 fsh
1 570 2135 | 2135 | 2328 - 1 57.0 2110 | 2110 | 201 | - |
2 57.0 2110 | 2110 | zo0 : 3 570 2114 | 2114 | 2305 "
3 | s70 2112 | 2112 | 203 3 570 2115 | 21s | zms :
4 570 2139 | 2138 | 2m3 - 4 | s70 2110 | 2110 | 201 -
I 570 2112 | 2112 | 2m03 5 570 2114 2111 2202 R
& 570 2108 2108 | 00 = 6 | s70 2111 | 2114 2302 -
7 57.0 2110 | 2110 | za04 = 7 570 ams | 2115 | s :
8 57.0 2108 | 208 | 200 8 570 2142 | 2142 | 236 -
o 570 211 2111 2202 = g 570 2116 | 216 | 2%08 X
10 | 570 2110 | 2110 | zmon - 10 | s70 2149 | 2149 | 2344 -
11 57.0 214.1 2141 | 235 1 | 570 2149 | 2149 | 2344 z
12 570 2108 2108 50 - 2 570 2150 2150 2345 -
13 | s70 214,1 214,1 235 - 13 | 570 244 | 2144 | zm8 | -
14 | 570 2138 | 2138 | zm3 - 14 | s70 2150 | 2150 | 2345 -
15 57.0 2141 2141 ;5 - 15 | 570 | 2148 2146 2340 -

)

Tw«nm{

Curitiba, December 15, 200

CHECKED BY

&
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DRY POWER FREQUENCY VOLTAGE TEST

CLISTOMER MAMUFACTISRER TYPE
l SANTANA SANTANA 8102265

DRY-ALILE THERMOMETER WET-BLILE THERMOMETER ATWMISAHERC PREGSURE ARCING DISTAMCE

254 "C 175 " 6784 mmHg 0,370 m
CORRECTION FACTOR
D814
TEST CREUIT
Test ——
Translormer ' Test Object
. | B Veltrraeter |
T OscHlograph
Vi Cy
|
[—=]
=1
DISRUPTIVE DISCHARGE (kV) WITHSTAMD VOLTAGE (k)
r;p.w'w Application | Appioabon | Apphcation | Applcabon | Appdeaton AVERAGE CORRECTED HOMIMAL | CORRECTED TIME RESULT
1 2 3 4 5 VOLTAGE WOLTAGE VOLTAOE 1)

# 01 147 143 143 141 144 144 157 126 122 E0 OK

REMARKS

Curitiba, November 24, 2003

CHECKED BY

A
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WET POWER FREQUENCY VOLTAGE TEST
CLSTOMER AT AL TURER TYPE
SANTANA SANTANA 8102265
IFRECIPITATION RATE (VERT COMP]| | WATER RESISTIVITY DRY-DLE THERMOMETER WET-BLLE THERMOME TER
- mirmdmin 105 Om g 20'C 221 b o 185 b+
ARCEN DHETANCE ATMOSPHERIC PRESSURE CORRECTION FACTOR
(1370 m 6814 mmHg ok=i
TEST CIRCUIT
[ ——=r] ’
Tesl = Gy
Transformes Test Object
) Voltmeter |
T Oecillograph
W= C;
¢ . | \
=t
=n
]
MSRUPTIVE DISCHARGE (kV) WITHSTAND VOLTAGE (kV)
#Spochmnn Applaation | Applicalsn | Appication | Asplicebion | Applicston AVERAIE CORRECTED HOMMAL | CORRECTED TIME RESLL
1 o 5 4 5 VOLTAGE VER TAGE VOILTAGE 15)
#o B3 a5 B4 B2 88 84 BS = 74 al (9].4
— = = . —:_‘H\
- LALTEC )
| Curitiba, November 26, 2003
CHECHED BY
THIS DOCUMENT AND THE CONTENTS HEREIN MAY MOT BE REPRCODUCED OTHER THAN IN FLULL EXCERPT WITH THE PERMESSION OfF LACTEC
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RADIO INFLUENCE VOLTAGE TEST

FUSTOMER

TEET ORIECT TYWE MANLUFACTLIRER
SANTANA INSULATOR B0 65 SANTANA
VREFERENCE WMEAS IREMENT FREDUENCY DHY-RLLE THEAMOMETER [RELATIVE HUMIDITY
1000 kHz 54 = 46.9 Wy
MEASZREMENT IMPEDAMNCE - Im ATMOUSPHERIC PRESSLIRE
150 i 6784 rmmHg

CHARACTERISTICS OF THE RIV METER

FREQUENCY RANGE: FROM 1
MEASUR. RANGE: FROM 0 TO
BANDWIDTH ( 6 dB ) 10 KHz

INTERNAL IMPEDANCE 50 Q)
QUASI-PEAK DETECTOR (tc =

MANUFACTURER: SINGER STODDART

0 KHz TO 32 MHz
160 dB ABOVE 1V

1 ms and td = 600 ms )

TYPE NM-17/27 N° 0148-04072
INSTRUMENT FACTOR 0dB = 1 pV

PRECISION: 3 dB {IMPULSIVE SIGNALS)

DETERMINATION OF THE CORRECTION FACTOR

CHRAGRAM

gl —— Cy=1nF
Wed P
3 b COljeto
Drvisor |: sa0 ) @ @ L1 son
Im 3
= — 00 s0a @
Medidor
T.E —
APPLIEDV (A} MEASURED V (5] CORRECTIGH FACTOR
ARRANGEMENT | Sw-cos  Swi-open | Swihopen  Swi coted dd (A-B) REMARKS

120 109 11
e —— 14} 39 _fmmge = 10880 1 Mg
10 20 10 )

HEMARKS

Curitiba, Movember 24, 2003

CHECHED BY
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RADIO INTERFERENCE VOLTAGE TEST
JCUSTOMER TEST DRIJECT TYPE MANUFACTURER
SANTANA INSULATOR 81022 65 SANTANA
T TAEASUIREENT FREQUENET AV SIS THERMOMETER [RECATIVE AT
1000 K 54 c 4.9 %
TERT SPECIMEN WEAS EEMENT IMPEDANICE - Zm ATMIOS R PHESEURE
#1 150 e ] 678.4 mmHgy
TEST CIRCU
—_— = Cp =1 nF
Divider [ Mean bt
V- = - o @
Mt
Trans! —_—
VOLTAGE TEST SPECIMEN #1 i i
{k\) MEAS dB| CF  |comde l e MEAS ai  CF  |CORdB W Measa| cr |coran .
286 11 | 10 21 I 112
. 260 11 | 10 21 112
23.4 " ‘ 10 21 1.2
- EG.E [ 11 1_0 - | [ 1.2 [
- 18.2 11 1 10 21 | 11.2 | - -
158 11 10 21 112
-'IS.; 11 10 21 11.2 I !
A8 i1 10 21 [ 11 2__
234 1 10 21 112
260 B 11 10 pa 11.2 _
286 i1 1G 21 11.2
280 1| 10| 2 12 |
234 11 10 _21 1 11.2 :
208 1" 10 21 1z i
182 11 10 21 112 - |
i 156 . 11 10 21 112 _ -
0o n | ol 12 | _
i Curitiba, November 24, 2003
CrECAED BY
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4 TAPPED HOLES M12
"-."I_'DH 76 ‘B.C. — DEEF 16

TOP i
1
— e
f’
/‘
r /

€ . 3 I RIST
T/ Ao CwIRIG
(J#J 1 by LEAXAGE DISTANCE - 350

PROTECTED DISTANCE SO mm 400
( ,k‘""u DRY ARCING DISTANCE mm AT0
Fa b MECHANICAL CHARACTERISTICS
("”'J k,__:! CANTILEVER STRENGTH N 10000
= = TORSIONAL STRENGTH N.m 2500
{_"‘_} a.._ﬁ: ELECTRICAL CHARACTERISTICS
4 3 POWER FREQUENCY WITHSTAND (WET) e 70
r_,-r" "‘---.ij SWITCHING IMPULSE WITHSTAND (WET) KW B
rf"") ' L““\ﬁ PACKING TERISTIC
| I I UNIT NET WEIGHT Y kg 18

|

i )| NOIES

01 — TOLERANCES ACCORDING TO ORIGIN STANDARD

78 02 - NUMBER OF SHEDS @ 9

—_——— 03 — ALL FERRDUS PARTS ARE HOT DiP GALV. PER ASTM A-153

04 = [IMENSIOMNS 1N MILLIMETERS
05 - FOR ORDERING INFORMATION SEE TASLE BELOW.

BART Mo. GLAZED COLOR
B.1022.65— 70| ANSI GRAY 70
8102765 BROWN

£ 4 TAPPED HOLES M1Z
ON 76 BC - DEEP 18

TILE === — = IDENTIFICATION
STATION POST INSULATOR =7 ﬁﬁﬂ@ﬁﬂi DRAWING
SOLID CORE - 200 kv (BIL) 2 -
ELAB /DATE WERIF /DATE | APFR{NV, /DATE
. LS EWAMORD ALD TYFE—CAID
ORIGIN: IB=-09 -5 8-05-99 TR -9
SANTAMA DESIGN CODE CAD] G \PROJ\UNI-0Z\ STATIONY REVISION
IEC 168/273—CLASS C10-200-1 G- '8.1022.85 ScaLE | - 1




