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La medicidn: bushings Q___Io lolb

Bushings: dejan entrar conexiones al transformador
Corriente de fuga para cada busing (AT & BT)
Necesita un ‘adaptador de bushing’ (BTA)
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03 doblePRIME Resources & Case Studies/brochures & guides/72X-0059-01_rA_QuickStart doblePRIME IDD.pdf

La medicidon: DGA Q___'- I-'B

DGA para monitoreo continuo de aceite
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La medicidn: descarga parcial Q_o_;;

Descarga parcial en cada bushing on un
adaptador BTA

Medicion de DP en
tanque principal

oor sonda UHF DP ‘Total’ via HFCT en

conexion Neutro
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La medicidn: datos operativos Q.'_L:b

Temperatura de aceite: top oil, bottom oil,

hot spot MW, MVAT, V, | etc
Del gabinete de control

Tap Changer
posicion del
cambiador de tap
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La medicion : muchos datos
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El desafio! Q_o_;;

Pero no solo hay transformadores, sino
interruptores, protecciones, banco de
baterias. Y son todos activos a considerar
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El desafio: protocolos, manejo datos y mas d&@

Interoperabilidad?

Soft de mantenimiento donde
se emiten ordenes de trabajo

Distributed
Network
Protocol
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El desafio: estandares
Organizaciones

Estandares
> ISO

I1SO 55000/1/2 (PAS 55) Asset Management
ISO 18095 Condition Monitoring of Power Transformers
ISO 13379 Failure Mode & Symptom Analysis (FMSA)
ISO 14971 Failure Mode & Effects Analysis

> |EEE

IEEE DGA Key Gas Analysis

IEEE Bushing serviceability limits for electrical testing (power factor and capacitance variation)
IEEE Power Transform limits for electrical testing

IEEE Thermal loss of life

IEEE DGA Arcing Analysis

IEEE Moisture limits

> IEC

IEC DGA Key Gas Analysis
IEC Moisture limits

IEC 61970 Common Information Model

» CIGRE

WG A2.44 Transformer Intelligent Condition Monitoring

» OTROS (Técnicas analiticas)

Rogers Ration Analysis
Duval Triangle

» Institute of Asset Management
» Smart Grid Maturity Model
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Qué es ARMS?

v Salud del activo (asset health)

Se juntan datos de la base de datos Doble, ensayos
fuera de linea, ensayos en linea, operacionales,
inspecciones, mantenimiento y presenta datos al
personal de mantenimiento, responsable de activ
y a linea gerencial para decision

v Riesgo de activo

Construye costo real asociado a seguridad, medio
ambiente y otros factores de riesgo

v Planificacién del ciclo de vida

Construye indices de riesgo de activo Y salud de
activo permite decidir si diferir, reparar, restaurar o
reemplazar sus activos
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1 Substation Yard Inspection
9
Lifecycl
SRt Doble VISUAL INSPECTION
Database General Conditions of Yard Fail

Why Fail?

back part of fence needs to be tied on bottom to the posts
Perimitter Fence Walked Yes
Condition of Fence Grounding Pass
Condition of Insulating Gravel Fail
Why Fail?

needs to be graveled
Condition of Yard Lights Pass
Condition of Warning Signs Pass

Operacional Vault Drainage Pumps Operational Yes

Weed Control required

12 160 65 175 110 Online Bushing Data iy [Offfine Power Factor [Offline Capacitance.
h
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Offline Data Component

Asset Utilit
FRANK™ Models Models Modzls
' * Expansive . Extensive . Geospatial
ﬁ Intensive — o Asset-Centric : .
Heuristic * Built for growth Corporate
External structure
* Agile
Online/IED
Dat RAPA
== FRANK™ Online V ) .
Integrated Rules Engine FMEA (Risk Aversion &
(Failure Mode & Priority Analysis)
. Financial

Alerts Configurable
Data l > inputs é Effects Analysis) é T/
IDD Multi-source Asset Health Index Avc{lla{){hty
° *  Reliability
compatible Assessments
o Customer Impact

Confidence
fi Knowledge «  Environmental

*  Safety

CAPEX/OPEX

<

Operational

Planning

SCADA

e Alarms

- cals Doble Prognostic Engines
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Lifecycle
Planning

Transformer 1 Cabinet Gorge HED

Transformer 1 Coyote Springs

Breaker 1 Stratford

Transformer 2 Ritzville

Breaker 1 Ritzville

(( Hl.S[f)I] S.4. _Doble Engineering Company. All Rights Reserved. 14



Lifecycle
Planning

Investigar 10 - 29
Accidn requerida en 6 meses

Factor | Trf1 ] Trf2 | Trf3 |
1

DGA Main Tank Score 2 1 1 3 1
Dielectric Score 1 1 1 1 1 1
= & 1 1 3 1 1 S 2500
0 Mechanical Score 3 1 10 30 1 z
1 1 Oil Score N 1 1 1 1 g 1500
2 3 DGA LTC Tank Score 3 1 5 10 1 100 "
3 10 Operational Score 2 3 3 3 # 10 4
4 30 Wurer Score 1 4 1 1 1 o 500
5 100 Subject Matter Expert Score 3 I 2 10 1 3
Sum 18 17 16 42 76 119
Normalized Sum (%) 40.0 37.8 35.6 4.7 8.4 13.2
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obleARMS World Wide Energy » North America Grid » Northeast » NA Station 1 7 Days 20 [ H Erika Q)
R ~v ~v ~v ~

Location Ranking [u | [Site Integrity |Parallel OLTC
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Fleet Summary | |Activity Log |IM Report |Source Event Monitor

Oy Il e 2 Division Location Asset Last AHI  Aggrega.. Safety  Reliability ~Financial Environ.. Custom... Availabil... Annual Replace... Renew  Mainten... Replace... Renew
&%) NA Station 5 Update Risk Risk Risk Risk Risk Risk Risk Revenue Cost Cost Cost Time Time
Northeast NA Statio... CB 1 03/12/20... 250 50 10 6 weeks 12 weeks
«* ) NA Station 6
L Northeast NA Statio... CB 2 11/10/20... 150 50 10 12 weeks 12 weeks
ay) e slauond Northeast NA Statio... Main Batter02/09/20... 0 0 0 N/A N/A
@ NA Station 8 Northeast NA Statio... TR1 11/10/20... 16 10 10 10 10 10 10 10 10950 250 20 12 weeks 26 weeks
Northeast NA Statio... 04/29/20... a1 10 10 10 10 10 10 10 43800 750 40 12 weeks 26 weeks

«* ) NA Station 12
Northeast NA Statio... 11/10/20... 65700 40 12 weeks 26 weeks

© Northeast NA Statio... 11/10/20... 10950 20 12 weeks 26 weeks

4"\ NA Station 13




Qué pasa con mi transformador?
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Grid * Mortheast *» NAStation1 » TR1

OLTC Activity Performance
20

Image |Map |Namep|ate

Diagnostics Summary: TR1 AHI

TR1 Asset
Asset Health Index Manual Asset Health Index

s Sommory: TR1 AH

Assessment “* Bushings Assessment
Bushings aScore Manual aScare

Diglectric
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L H1bushingDislectric
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TR1 Asset
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AMBLISS DE
LABURATORIO

MUMNITRE
U EN LINEA

EQUIFL
PURTATIL

insidevien

A
I
| |

.

IELMILL
DE CAMPO

(D

LEREMTE DE
LABURATURID

<

LEHENTE
UE ALTIVUS
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inside

Fleet Status

Aceptable(13)

Precaucion(6)

((TTL\[()H s.a.
R

Yesconocido(5),

Basic Dashboard

ESTADO DE LA PROPIEDAD

Oil Quality Status (Main Tanks)

.m‘un‘

‘ Desconocido(4)
tencia(

Precaucion

Ultima actualizacion: 08/11/2018 0:42:30

ESTADO DE ACCION

Pending actions

I 0

Cambic

Problema
las alertas
generadas aboratorio consistencia
ode

analizador

portatil
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Equipos para Fleet Status tener estado global = Critico{6)

IV LAB ASSET 1 MS DEMO INDEX EVALUATION EXAMF MS DEMO4 - PAPER DEGRADATION MS DEMOGC LAB DATA LTC TW
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‘) informes

“ [ Anaiisis AGD

IV LAB ASSET 4

S
[CIL N ]

Y'Y
W

IVLAB ASSET 2

[
[C] -

40 Tags Nrgunoie)
iy

IV LAB ASSET 3

B A
¢} -

Tags Ninguno(z)
Muestras: 1

40K

IV LAB ASSET 4

[T
[C] [

Tags Ningunaia)
Muestras: 0

'NL

IV LAB ASSET 5

& e A
® -

<ok

Tas Ninguna(a)
Muestras: 0

IVLAB ASSET 6

@~ A
[C] [

Tags Ninguna(a)
Muestras: 0

<0k

N.* sere: SRN-12245
N.* Equip. EQN-54321
Nomby substacién: Habs sub 1
K2 17 | MVA: 10 | Afo: 1972

MS DEMO INDEX EVALUATION EXAME

S
[ |

Y'Y T
W

N serie
N Eauip:

Nomb. subestacién:
KO | MUA: | AR

MS DEMO1 - MIXED DATA LESS 69 KV

[
O~

Tags mgunols)
Musstras: 2032

Y- | VA | A

MS DEMOZ - LTC WITH C9

[ |

Tags Ninguno(z)
Muestras: 654

N Equi
Norb sunestacién
KV | MVA: | Ado:

MS DEMO4 - PAPER DEGRADATION

[T
G ]

Tags Ninguna(a)
Muestras: 1085

v
N Equ
Nomp subestacién:
KU: | MVA: | Ado:

MS DEMOGA - LAB DATA 10

& e A
[CH N |

Tags linzunote)
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wgme
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Nomb subestssién
KV | MVA: | Afo:

MS DEMOGC LAB DATA LTC TW

@~ A
Gl ]
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Muestras: &

<05

N2 sere
N.* Equip.
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K2 [ MVA: | Afo:
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S
[l |

Y'Y
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- Sert0221
N Eauip: Equipt002
Nomb, subestacién: Sub

K- 68 | MVA: 10 | Afo: 2000

TRANSFO-001-1TC

[
G ]

Tags Ninguna(s)
Muestras: 5

NS serie: gertrcias
N.* Equip. Equip24338
Nomp sUbestacién: Montreal - Site B
K- 70 | MVA: | Afio: 2007

TRANSFO-001-TRN

B A
[l |

. Tags Ninguno(z)
Muestras: 43

435673
quin.: TRF.26

Nomb, subestacién: MS Sub A

KV 13,8 | WVA: 0,5 | Afo: 2001

TRANSFO-002-TRN

[T
Gl ]

Tags Ningunaia)
Muestras: 6

N serie: 57852
N.* Eaup. TRF-09
Nomb. subestacin: MS Sub D
KU 12,5 ] NIVA: 1 | Afio- 1947

& e A
[l |

Tags Ninguno(a)
Muestras: 7

N serie:

N Equi ]
Nomb subestssién: TW
KV | MVA: | Afo:

@~ A
[l ]

Tags Ninguna(a)
Musstras: 28

v
N Equ

Nemb substacién:
K2 [ MVA: | Afo:

TRANSFO-005-TRN

B m A
[l |

Tags Ninguno(a)
Muestras: 30

NS serie: 787303
N.* Equip. Transfo-001
Nomb. subestscién: Sub No38
K- | MVA: | Ado:

TRANSFO-006-TRN

B A
G ]

I ¥y e
Muestras: 20

NS serie: 848416
N.* Equip. Transfo-001
Nomb. susesizoin Sub o3
KO- [ VR

TRANSFO-007-TRN

B e A
[l |

4 é Tags Ningurets)
Muestras: 20

530455

Transfo-002
AT

Norb sunestacién: Sub No-
KV | MVA: | Ado:

TRANSFO-008-TRN

e A
Gl ]

Tags Ninguno(a)
Muestras: 21

<o0K

N serie: 939908
N Equ Transfo-003
Nomp <ubestacién: Sub No17
KU: | MVA: | Ado:

D w A
[l |

Tags Ninguno(s)
Muesiras: 20

N serie: 700578
N Equi Transfo-004
Nomb sybestacién: Sub NodB
KV | MVA: | Afo:

TRANSFO-010-TRN

B e A
[l ]

Tags Ninguno(a)
Muestras: 4
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finalizar
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Alras

W Equipes

i Gestionarfos equipos [N O 5uscor - Restabiecer Fiteo: [ & o

@ Informes IV LAB ASSET 1

o~ A
O ™

[ Ansiisis AGD

Muesiras

Tags Ningunofa)
Muzstras: 18

<0k

Evenios

IV LAB ASSET 2

B &
O ™

Tags Ningunofa)
Muzstras: 1

N.° ser SRN-12345
= Equip. EQN-54321
Nomb. subasta abs sub 1

KV: 17 | MVA: 10| Afio: 1872

MS DEMO INDEX EVALUATION EXAMF

[ e A
O ™

Tags Ningunofa)
Muestras: 2

MS DEMO1 - MIXED DATA LESS 69 KV

[ e &
(CI_

Tags Ninguno(a)
Muestras: 2033

MS DEMOGD - LAB NORMAL

(R A
O ™ W

Ser10221
N Equ Equip1002
Nomb. subestacian: Sub

KV: 68 | MVA: 10 | Afio: 2000

TRANSFO-001-LTC

(R e &
O ™

‘D) Evaluar [ Informe del seguimiento Vista de cuadricula

IV LAB ASSET 3 IV LAB ASSET 5

Hemramienta de seguimiento

IVLAB ASSET 4

 MNorma

Maintenance on monitor

Maintenance on monitor - shutdown data acquisition

A Nueva muestra de laboratorio o de analizador portatil

ok Cambic 2n las zlertas gensradas

%?Djms' Perform a Terme Scan on this unit Need to locate the hot spet on this unit. Upload pictures when dene
£ 2015 Next Resampling Date A resampling action is recommandad for this date, based on the gas levals and
e Recommendation the recommended sampling interval (automatic action)

Cerrar

IV LAB ASSET 6
x

B~ 4
O ™ i

Tags Ninguno(z)
Muestras: 0

S DEMOGC LAB DATA LTC TW

& e &
(CI

<ok

Tags Minguno(z)
as: 4

® serie: 1
- Equip- E1
bmb_ subestacion: TW
= | MVA: | Adio:

RANSFO-D04-TRN

Tags Ningunofa) Tags Ningunofa) b Tags Ninguno(z) Tags Ningunao(z) Tags Ninguna(a)
Muestras: 10 Muestras: 5 - 45 uestras: & stras: 7
* serie: I serie: 03 . serie: 248416 H* serie: M zarie:
N® Equip - N Equ Transfo-001 N* Equip Transfo-001 N* Equip. ransfo-002 N Equip.
Nomb. subestacian: Nomb. subestacian: Sub No38 Nomb. subestacion: Sub No38 Nomb. subestacion: Sub No17 Nomb. sube:
KV | MVA: | Afio: K- | MVA- | AR K- | MIVA: | Afio: KV: | MVA: | Afio KV: | MVA: | Afio: KV: | MVA: | Afio:



Zoom
Analisis AGD 'aje
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Afrés

= Tabls de muestrss

sept. 2013

28 ver mi
. er mitiples

Vista: (itimo dia [ Semana pasada | Mes pasado [5] Afio pasado « Periodo completo
& Ver gréfico detallado

A Tridngulo | @ Pentigono
@ Tags /1 Miximos O Deselecionar ) Préximoevento  Vista: [N NG| RETOMMED) ™ Mostrar todos los puntos de Duval Tridngulo de Duval 1 Aceite Mineral

420134031 12:57:00
420134031 11:57:00
420131031 10:57:00
420131031 09:57:00
420131031 03:57:00
420121031 07:57:00
420131031 06:57:00
420131031 05:57:00
420121031 04:57:00
420131031 02:57:00
420131031 02:57:00
420134031 01:57:00
420131031 00:57:00
420131020 23:57:00
A 20131020 22:57:00
A 201310-2021:57:00
A 2013-10-20 20:57:00

Mostrando 1 2 25 de 1085 elementos.
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A Triangulo | . Pentigono
W Tags "'“". Miximos () Deseleccionar APn’mmn evento Vista: M M Mostrar fodos los puntos de Duval Triangula de Duval 1 Aceite Mineral
Nombre i CHE  CHE CM4 cmz o2 [} C02  Humedad SR 16  TOC6  THCG Tempacein  HR e i
e ; ; i ; ; ; ; ; i ; i ; ; i

A 2013-40-31 10:57:00

A 20134021 10:57:00 168 24 0 0 0 1
A 2013-40-31 09:57:00 168 T3 0 0 0 1
A 2013-40-21 03:57:00 168 e 0 0 0 1
A 20124021 07:57:00 168 6 0 0 0 1
A 2013-10-31 08:57:00 167 6 0 0 0 1
A 20131031 05:57:00 168 it 1 0 0 1
A 20131021 045700 167 5 0 0 0 1
A 2013-40-1 03:57:00 168 T2 1 0 0 1
A 2013-40-1 02:57:00 168 5 1 0 0 1
A 2013-40-21 01:57:00 168 ik 1 0 0 1
A 2013-40-31 00:57:00 162 i 1 0 0 1
A2013-40-20 23:57:00 185 T4 1 0 0 1
A 2013-40-30 22:57:00 162 Tz H 0 0 1
A 20134020 20:57:00 168 T3 1 0 0 1
A 20121020 20:57:00

Ak 0474030 48-57-00

Pigna i =4 » ¥l Mestrando 1225 de 1025 elementos 2013-10-31 12:57:00 se ha trazado.
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sept. 2013

Uttimo dia

@ Tags T Limites del usuario

40
sept, 2013 sept, 2013

sept, 2013 sept, 2013

Semana pasada

¢ Limites criticos

20
sept, 2012

480
sept, 2013

oct 2012

Mes pasado Aiio pasado Periodo completo

W Activar todos los tooltips

70 400
sept, 2013 sept, 2012 L2015 sept, 2012 sept, 2012

200 0
sept, 2013 sept, 2013 ] sept, 2013 sept, 2013

2
2
.8
3
4
.2
1
8
.6
4
.2

0
sept., 2013

00—
sept, 2013

sept, 2013

sept, 2013

83
sept, 2013

sept, 2013

sept, 2013

J
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Cual es el historial de mi bushing?
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World Wide Energy » America Grid » Northeast » NA Statio

TR1 » Bushings

u Online Bushing Data Offline Power Factor |Offline Capacitance

Bushing Test Results Bushing Monitor

. Datey Desic Bh Insule mA W % Capa Frank Fran Np Np
Bushing Test Results x 049 330
@ World Wide Energy | Date/Time (UTC Designation Bh Serial # Insulation mA % TCPF Capacitance Frank Auto Frank Manual Np PF Np Cap | (no... 4070
B . 08/10/2012 10:31:07  H1 123 (@] 1.22 0.05 0.5 32441 G 049 330 048 327
gH) North America G 08/10/2012 10:31:07  H1 123 @) 15.24 055 036 40422 G (none) 4070 2093
'9 Northeast 08/10/2012 10:31:07  H2 123 1 122 005 0.49 322.59 G 048 327 -
l..- NA Station 1; 08/10/2012 10:31:07 H2 123 c2 14.82 0.52 035 39321 G (none) 3993 VR
08/10/2012 10:31:07  H3 123 i 122 005 0.49 322.19 G 048 329 o9 SR
08/10/2012 10:31:07  H3 123 @) 1473 052 035 3906 G (none) 3921 027 642
08/10/2012 10:31:07 N 123 1 24 0.08 0.31 636.8 G 027 642
08/10/2012 10:31:07 N 123 c2 1.91 0.04 0.19 505.58 G (none) (none)
08/10/2012 10:31:07 X1 123 < 166 007 053 439.06 D 048 446
08/10/2012 10:31:07 X1 123 @) 12.63 052 041 33496 G (none) 3250
08/10/2012 10:31:07 X2 123 (@] 1.58 0.07 0.54 418.67 D 0.51 426 I 123
08/10/2012 10:31:07 X2 123 @) 11.92 05 042 31613 G (none) 3284 1971
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09/20/2005 07:59:28 H2 123 1 1.21 0.05 0.51 322 G 048 327
09/20/2005 07:59:28 H2 123 c2 14.8 0.61 041 3926 G (none) 3993 o
® [WESEY 09/20/2005 07:5028  H3 123 i 121 005 051 3208 G 048 329
na/2n/20N5 N7-50-28 H2 123 2 147 na1 nal R0 - nane) 2021 "l
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Qué pasa con el banco de baterias?
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Como hago seguimiento a los activos criticos?

5T1Ston s.a.
$ )



America Grid ) 1 == Erika
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@ World Wij
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Q) Norfilked Africa EMEA Station 54 TR2 02/28/2013 16:00:00 — 10 : -
ol o Africa EMEA Station 66 1IR3 04/08/2012 17:00:00 _ 14 R
Off - - Mot s o [ S | -
Q) Mexuupes Northeast NA Station 1 1R3 04/29/2009 17:00:00 _ 22
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Cual es la salud (Asset Health) y Riesgo (Asset Risk)
de TODOS mis activos?
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Cuales activos contribuyen mas al riesgo?
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Qué paso anoche?
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Riesgo (S/lapsodetiempo) = Probabilidad de un riesgo/lapsodetiempo *
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10 100
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