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Results of Substation Insulator Testing
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Comision Federal de Electricidad, Mexico, Santa Fe substation

» 115 kV Porcelain Vertical Breaker (Lower section)
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Deviation =1.59 %

Phase A, no defect
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Deviation =2.91 %

Phase B, no defect
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31 October 2018
Reference

Phase C, no defect
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» 115 kV Porcelain Surge Arrester
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Deviation = 3.98 %

Phase B, no defect
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Phase C, no defect
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Comision Federal de Electricidad, Mexico, Vistamar substation

» 115 kV Composite Cable Termination
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Phase B, no defect
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Phase C, no defect
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> 115 kV Potential Transformer
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Phase B, no defect
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> 115 kV Current Transformer
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2 November 2018
Deviation =3.17 %

Phase C, no defect
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Empreso de Energia de Bogota, Colombia, Tunja substation

» 115 kV Porcelain Vertical Breaker (Lower section)
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» 115 kV Porcelain Potential Transformer (PT)
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Cucuta, Colombia, San Mateo substation

» 115 kV Porcelain Potential Transformer (PT)
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Deviation = 3.46%

Phase T, no defect.
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Phase S, no defect.
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Phase R, no defect.
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Cucuta, Colombia, Belen substation

> 115 kV Porcelain Switch Post
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Phase R, no defect.
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Phase S, no defect.
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Phase T, no defect.
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CHEC, Colombia, Manizales substation

> 115 kV Porcelain Switch Post #1
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Phase A, no defect.
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Phase B, no defect.
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24 May 2019
Deviation =4.52 %

Phase C, broken skirt near the
base
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> 115 kV Porcelain Switch Post #2

52 U2019_05_24

datin 4% e | 6= MBUS L161A 200 -

MWH . — Crar 2019/05/24 16:02:35 U2019_05_24-6.REF COCTOSHME M30NATOpa XOpolwee
,,,,, 3ranoH nuHWA: MBUS Cnopa: L161 ©aza: AMwpnadga: 2 Koa nonezosartenA: 00

0.00 %

I 3aKpeiTe

40-
35-
30-
25-]
20-]
15-

10+

(/@) ewou soucenmdieire

5-

0

1 2 3 4 5 (i} T 8 9

[ Ceceunn: U2019 05 24.PRN [9 Tupnaraa

ks

24 May 2019
Reference

Phase A, no defect.
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24 May 2019
Deviation = 1.46 %

Phase C, no defect
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Santiago, Chili, Enel, Bicentenario substation

» 110 kV Porcelain Vertical Breaker (Lower section)
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dann 3% CcpasHuTS ‘ 1=BUS2 TR2R 0100 v 1218% 3akpsiTe
NUH 60—_CKaH 2019/06/04 10:56:15 U2019_06_04-3.REF CocroAHme M30NATOpa Xopowee ]
..... 3TanoH nuHnA: BUSZ Onopa: TR2 ®asza: R Mpnaxaa: 01 Kog nonezoeatena: 00

4 June 2019
Deviation =2.18 %

Phase R, no defect

(n@») auon soxookmdLNaLE

1 2 3 4 5 6 7 8 9 0 1 12 13 14 15 16 17 18 19

Homep rouan
| Ceccun: U2019 06 04.PRN |3 Tupnaras
) U2019.06.04 =
Daiin 3% —— | 2=BUS2 TR2ZW 0100 - [215% \aa.cpm
MAH | —Cran 2019/06/04 105747 U2019_06_D4-3 REF COCTORHME W30ONATOpa XOpowWwee |
,,,,, 3ranoH nuHWA: BUS2 Cnopa: TR2 ®aza: W Mwpnanga: 01 Koa nonesosatena: 00

4 June 2019
Deviation =2.15 %

Phase W, no defect

(/@) airon sonsokMdNaUE

1 2 3 4 5 [ 7 8 9 10 11 12 13 14 15 16 17 18 19

| Cecewn: U2019 06 04.PRN |3 Tupnsnaa

a5 U2019_06_04 EI@
dann 3% waaHWb‘ 3=BUS2 TR2B 0100 - | 0.00 % 3aKpLITE
NUH Gg,_c'ﬁ" 2019/06/04 10:59:34 U2019_06_04-3.REF CocToAHKe M30NATOpa Xopowee 1
,,,,, 3TanoH nWHKA: BUS2 Cnopa: TR2 ®asa: B M'vpnadaa: 01 Koa nonssosatens: 00
4 June 2019
Reference

Phase B, no defect

(/@) ourou sonoshud LHaUE
o
B

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 168 17 18 19

[ Ceccnn: U2019_06_04.PRN |3 Mwpnanaa
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Chili, Antofagasta substation

> 110 kV Porcelain Cable Termination

35

30

25-

20

(/@) atron sonsakMdLBIrE
&

a2 U2019.06.06 [E=8E=

Daiin 3% —— | 1=MUFA 110A0100 ~ [2s0% | |aaxp.,m.

MAH 40_—CKBH 2019/06/06 14:38:28 U2018_06_06-3 REF COCTOAHME W30NATOPAa XOpolee 1
... 3TENOH nuknA: MUFA Onopa: 110 ®asa: ATupnakaa: 01 Koa none3oe: 00

6 June 2019
Deviation = 2.59%

Phase A, no defect.

6 June 2019
Deviation = 1.00%

Phase B, no defect.

104
5
0
12 3 4 5 B 7 8 ¢ 10 11 12 13 14 15 16 17
Howmep Towa
| Cecenn: U2019 06 06.PRN |3 Tupnaraa
52 U2019 06,06 B3 Ee )
dann 3% CPABHUTE I 2=MUFA 110B 01 00 T | 1.00% 3aKpLITL
MWH ,, — Crar 2019/06/06 14:43:40 U2019_06_06-3 REF COCTORHWE M30NATOpPa XOP ]
..... JranoH nuHUA: MUFA Onopa: 110 @asa: B Mmpnadga: 01 Kog nonesosarena: 00
35
304
25+
w
H
o
3 20
E
=
H
% 15
§
B
E 5
0
12 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17
Homep Toua
| Cecems: U2019_06_06.PRN [ Mupnanaa
) U2015.06.05 EE
dann 3% CpaBHIT I 3= MUFA 110C 0100 - | 0.00% JaKpeITe
MAH —Crar 2019/06/06 14:46:06 U2019_06_06-3.REF COCTOSIHME M30NATOPa XOP ]
_____ SranoH nuHnA: MUFA Onopa: 110 ®aza: C Mwpnadaa: 01 Kog nones 00

(/@) sirou soNoanHdLIBLE

| Ceccua: U2019 06 06.PRN [3 Mupnanaa

Page 15

6 June 2019
Reference

Phase C, no defect.
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Comision Federal de Electricidad, Mexico, Veracruz

» 115 kV Composite Cable Termination

o U2019.10. 24 o-e ]

Datin 5% J— | 15=7330 0001 ACT 00 - [252% \sﬁ.cpm

MAH | Ce=H 2019/10/24 112258 U2018_10_24-10 REF CoOCTORHME M30NATOpa XOpowee |
,,,,, 3ranoH nNUHWA: 7330 Cnopa: 0001 ©a3a: A MvpnAanga: CT Koa nons3osatens: 00

24 October 2019
Deviation =2.52 %

Phase A, no defect

(/@) ool soncakMdalE

| Ceccmn: U2019_10_24.PRN |15 Mnpnsnaa

o= U201910_24 (=8 =0
damn °% cpasHuTS ‘ 10=73300001BCTO0 ~ |oo0% 3akpbiTe
NUH GQ,_CKEH 2019/10/24 11:11:58 U2019_10_24-10.REF CocToAHME M3ONATOpa Xopowee 1
..... 3ranoH nuHKA: 7330 Onopa: 0001 ®asa: B Mwpnanga: CT Koa nonesoeartens: 00
5] 24 October 2019
40-
Reference
g
a
g 30-
; Phase B, no defect
E 20-|
2
g
o
B 10
L
a
1 2 3 4 5 6 7 8 9 10 1 12 13 14
Homep rouam
| Cecenn: U2019 10 24.PRN [15 Tupnaras
a2 U2019.10 24 =S =l
daiin 5% — | 4=73300001CCT00 -~ |280% \sﬁ.(p.,%
NUH 50,_0@" 2019/10/24 11:00:35 U2019_10_24-10.REF CocTroAHMe M30NATOopa Xopowee 1
..... 3ranoH nuHWA: 7330 Onopa: 0001 ©@asza: C MmpnAkaa: CT Kog nonesoeatena: 00

24 October 2019
Deviation =2.80 %

Phase C, no defect

(/@) oirou soNooRMdLHBIE

[ Ceccmn: U2019 10 24.PRN [15 Twpnanaa

" POSITRON
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» 115 kV Porcelain Surge Arrester

a2 U2019.10 24 [E=0 =0 )

dann 4% cpasHiTL ] 11=73300001 ASA00 ~ |oo00% 3aKpbITh

nuH 30_—0@" 2019/10/24 11:13:53 UJ2019_10_24-11.REF COCTOAHWE M3ONATOPa Xopowee 1
..... SrancH nunnA: 7330 Onopa: 0001 ®asa: A TupnAnaa: SA Koa nonszoeatens: 00

25+

20

(ngn) auon soxsahndinaue
2

0

1 2 3 4 5 6 7 8 9 10 " 12

[ Ceccun: U2019 10 24.PRN [15 Twpnsnga

24 October 2019
Reference

Phase A, no defect

e s 04 BN
aiin 4% — ] 8=73300001BSA00 - [go12% | e
MWH .. —Cran 2019710124 11:08:58 U2019_10_24-11.REF Wzonatop aomxeH GuTh 3aMeHeH
,,,,, 3Tanon nwHKA: 7330 Cnopa: 0001 ®a3a: B MwpnAxga: SA Kog nonezoeatena: 00

24 October 2019
Deviation =9.94 %

Phase B, bad arrester with
trace of flashover

%]

-]

]

]

z

;

£

;

L.

g

L]

B

£ 7

0
1 2 3 4 5 6 7 8 9 10 1 12
Homep Touxkmu
[ Ceccn: U2019 10 24.PRN [15 Twpnsnga
o Uam9 10.24 oo
Daiin 4% mm] 2=73300001 CSA00 - |a.16% | [aaKpb.Tb

niH 357—8@" 2019/10/24 10:54:23 U2019_10_24-11.REF WMzonaTop ponxeH BuiTh 3aMeHeH
----- JTEN0H

nuHKuA: 7330 Onopa: 0001 ®asa: C Mmpnaxada: SA Kog nonesoeartena: 00

30 -

25-]

20

(w/g3) auou aonsahHdiNaUE

0

1 2 3 4 5 [ 7 8 El 10 11 12

| Cecenn: U2019 10 24.PRN [15 Tupnaraa

24 October 2019
Deviation =8.16 %

Phase C, bad arrester
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Montreal Canada, Hydro Quebec, Poste Dorchester

» 120 kV Composite Cable Termination

o5 U2020 09 29

[E=8 el =

1=T1 Dorc A00Q0 -

—

danin 375%

MWH . —Crax 2020/09/20 9:48:25 U2020_09_29-2.REF
--— 3Tanos nuHKA: 1 Cnopa: Dorc ©aza: A Tupnadda: 00 Ko,

(n/g) auou soxcenudieuE

093 %

3aKpeITs

CoCTOAHWE M20NATOPa Xopollee
30BaTEnA: 00

29 September 2020
Deviation = 0.93%

Phase A, no defect.

Homep Toua

| Cecons: U2020.09_29 PRM [18 Mupnanga

10 11 12 13 14 15 16 17 18 19 20 21 22

a2 U2020_09 29

[E=8 Bl

daiin 375% cpasis | 10=T1 Dorc B 00 00 -

MMH ,_ —Ckzv 2020/09/29 10:3431 U2020_08_29-2 REF
. 3TanoH

30

25

20-

(w;E3) auon sonsahHdLNaUE

224 %

COCTOAHME M30NATOPa Xopowee
nuHnA: T1 Onopa: Dorc ®@asa: B Mwpnanaa: 00 Koa none3oeatena: 00

3aKpeITs

29 September 2020
Deviation = 2.24%

Phase B, no defect.

1. 2 3 4 5 6 7 8 9
Homep Towan

| Cecenn: U2020 09 29.PRN |18 Fupnsnaa

10 11 12 13 14 15 16 17 18 19 20 21 22

o5 U2020 09 29

=1 o =

®aiin 375% cpagkiTs ‘ 5=T1 Dorc C 00 00 -

““H35_—CKEH 2020/09/29 10:21:39 U2020_09_29-2.REF
,,,,, Sranon nueuA: T1 Onopa: Dorc ®aza: C Mwpnadga: 00 Koa none3oeatena: 00

349 %

(/@) ewrou soncenkd LHBLE

CocroAHue M30nNATOpa Xopowee

3aKpeITE

29 September 2020
Deviation = 3.49%
Phase C, oil level to check.

Positron recommended testing
it again in one year.

1 2 3 4 5 6 7 8 8
Towan

| Cecena: U2020_09_29.PRN [18 Mmpnanaa

10 11 12 13 14 15 16 17 18 18 20 21 22
Homep

" POSITRON
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Montreal Canada, Hydro Quebec, Poste Central

> 120 kV Porcelain Cable Termination

u5l U2020_09_29 o= =]

damn 25% CpasHHTE ‘ 14= 1278 Cent A - [ 1.83% ISaxmet.

MMH o\ —Csv 2020/09/29 11:33.00 U2020_09_26-17.REF CocTonAHWe W3ONATOpa Xopowee |
.o 3TanoH nuknA: 1278 Onopa: Cent ®aza: A MupnRKAa:  Koj none3oeatens.

(ryg) euou soxsenmdieire
o

[ Ceccun

: U2020 09 29.PRN [18 Mwpnanaa

29 September 2020
Deviation = 1.83%

Phase A, no defect.

o2l U2020 09 29

= |

{n;g) euou soncendiere

5-

0

daiin 25% s | 16= 1278 Cent B -
MM o L‘

35
30
25
20-]

15

1.50 % 3aKpeITh

—Cran 2020/09/29 11:36:34 U2020_09_29-17 REF CocTosAHWe W30NATOpa Xopowee
,,,,, 3ranoH nuHuA: 1278 Cnopa: Cent®aza: B Mupnadga:  Koa nones3oBatens:

104

[Ceccun

o2l U2020 09 29

: U2020 09 29.PRN [18 Mwpnanaa

= =

NMAH 40

(ryg) euou sousenudieure

5-

0

Oaiin 25% q;am.[ 18= 1278 Cent C -

35-
30|
25-
20-
15-

10

111 %

38KpbITh

7—%'@** 2020/09/29 11:38:05 U2020_09_29-17.REF Cocronaxme W30NATOpa Xopowee
TanoH

rrrrr nuHKA: 1278 Cnopa: Cent ©aza: C MwpnAHAa:  Kog none3oeaTens:

[Ceccns:

: U2020_09_29.PRN [18 Mmpnanga

29 September 2020
Deviation = 1.5%

Phase B, no defect.

29 September 2020
Deviation = 1.11%

Phase C, no defect.
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