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ABB Ability™ Ellipse®
Apoya los principios de "Linea de vision" para la gestion de activos

Organizacion de Planes & Ellipse

Objetivos

» Patrocinio ejecutivo
» Politica de gestion de activos

» Objetivos de la gestion
de activos.

Plan Estratégico de Gestion
de Activos.(SAMP)

Planes de gestion de « Planes para el desarrollo del sistema de
activos gestion de activos y soporte.

» Sistema de gestion de
Implementar planes de elementos y de

gestion de activos. soporte. .
» Portafolio de activos

Mejora de desempefio y
evaluacion.
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ABB Ability™ Ellipse®

Gestiodn conectada del ciclo de vida de activos

)

Gestion de
desempeno
de activos

ABB Ability™
Ellipse®

o
Gestién de Fuerza Gestion de Activos
de Trabajo Empresariales

®
A



ABB Ability™ Ellipse®

Soluciones principales

Asset Performance Management (APM) Enterprise Asset Management (EAM) Workforce Management (WFM)
(Diagnostico predictivo de activos) (Gestion de activos empresariales) (Gestion de fuerza de trabajo)
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Conexion a sus Activos
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Breakers Datos
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Control total de carga de flota
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Mantenimiento de la flota
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ABB Ability™ Ellipse® - EAN
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+20.000 Kilometros

18 Estaciones Centrales
Transportan anualmente:
1.300 Millones de pasajeros
100 Millones de Toneladas




+1 800 Mantenedores
% 500 OOQ.Ione]adas de Cobre




Alcance de la solucion ABB - EAM
Pre configurado con las buenas practicas definidas por la ISO 55000
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2 Refresh

MSEPMR - Search Process Model

Q New Search

Process Category
Process Group

Process Model

Status Changed Dat

MSEWJO - Jobs

= Review Maint
Schedule Task
Instances

Periodic

CR.O70 Planner-Scheduler

MSEPMR - Review Process Model -

PC.MW MANAGE WORK
PG.MW.005 Schedule Wark
= | PR.MW.075
Active
» | 25/12/2017 ]

obs

MET Commitment

Generate Maint.
Schedule Work
Order(s)

CR.070 Planner- duler

CR.OTS Msintensnce Supervisor

MSEPMR - Review Process Model *

Schedule Available Work

Status

MSEWJO - Jobs

Adjust Schedule for

IMaterials

CR.O70 Planner-Scheduler

MSEWJC - Jobs

Core Process
ADMIN

Type ™

Changed By »

MSEWEB

MSEWJO

pment Bookin...
5 MEEWJO - Jo

fsl
=

=l
Identify '
Sch

PN

Maintenance
Schedule Tasks?

Supporting Application ICT Component —— |

Balance Workload

with Resources Agree Schedule

Agreement with

[ MSEWIO - Jobs
—— System Documentation

Link Jobs
Modify or Remove Job Link Details

Production?

CR.O70 Planner-Scheduler CR.O70 Planner-Scheduler CR.O70 Plann

Maintenance Supervisor

Maodify or Remove Task Links
B Review Job Details
Ed Unschedule Work Orders
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Ellipse 9.0.0 Quick Launch

Quick Launch

ﬁ‘ MSEMSA - Search Maintenance Strategy Adjustment - MSE6G00 - Update Equipment Register MSEMSA - Update Maintenance Strategy Adjustment
& Submit & Refresh +New QMNew Search € Previous 9 Next v @
Strategy Type Equipment Group Identifier Strategy Change EQMD MSTs diverge from Strategy

uipment Reference ) Equipment Group Id WPM-120 WATER PUMP - MULTIFLOW 120 - USC

Companent Component Modifier

Action Status

Created By ) NINES Creation Date | 04/10/2018
Last Modified By » | NINES Last Modified Date » | D4/10/2018
Description
+ Add o
Adjustment Type Equipment Reference Equipment Group Id Component Component Modifier MST Task Number * Frequency 1 Existing Frequency 1 Frequency 2 Existing Frequen

Create WPM-120 - WATER PUMP - MULTIFLOW 120 - USC 0005 23
m Create WPM-120 - WATER PUMP - MULTIFLOW 120 - USC 2222 &0
= Create WPM-120 - WATER PUMP - MULTIFLOW 120 - USC 2223 60
m Create WPM-120 - WATER PUMP - MULTIFLOW 120 - USC 2224 1,000
= Create WPM-120 - WATER PUMP - MULTIFLOW 120 - USC 2225 5,000 30
i | Create WPM-120 - WATER PUMP - MULTIFLOW 120 - USC €900 30
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ABB Gestion del rendimiento de activos (APM)

Una plataforma de analisis de toda la flota para mejorar los procesos a través de la optimizacion basada
en el riesgo.

Todas las fuentes de datos: sensores, ‘ -Disefio Modelos (ABB, Terceros)

AAG) historiador, bases de datos, EAM  -Modelos Estadisticos (Azure Machine Learning)
||| |||] CONECTAR /7 COLECTAR » ANALIZA / PREDICE O

Xy
A\

OPTIMIZACION Y MEJORA CONTINUA

[%] x SIGUE «<— ACTUA «<—— E@ INFORMA / PRESCRIBE

Gestion activos y Trabajos Empresariales Q Inteligencia empresarial operativa avanzada
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Fuentes de datos
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Dashboard

Asset risk
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OpEn issUes

B Mew Mo actions @ On track
B Completed® At risk B Overdue

Most important issues

Subsystem Accessory Alert

CBK.GLD142825 o months ago

Subsystem Dielectric Alert

CBK.GLD142825

Subsystem Mechanical Alert

CBK.GLD142825 5 mont

Subsystem Wear Information

CBK.239309

Subsystem Mechanical Warning

CBK.889309
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ABB Elipse APM

o ¥EM.GLD1620568 - GLD1620562 Risk Parameters Data Quality Remaining useful life More Detail
. Ve i Analytics w
Nameplate < Action Plan
DESGRIPTION Chicago Station 785 KW | TRANSFORMER | XFM.GLD1629588 last month  ON TRACK
ORGANIZATION lllincis ASSETTYPE Transformer ASSET SUBTYPE generator_step_up Cil guality issue dstected
LOCATION Chicago, lllinois, United States INSTALL DATE 12/31/1982 ASSET VOLTAGE 7&KV (UHV)
LONGITUDE -88.058 MAMUFACTURER AE IMPORTANCE &5 last month

1zzue detected

LATITUDE 41.8 IS OBSOLETE Mo MANUFACTURER EXPECTED LIFE S0 il guali

MODEL ID ABB . TransformerStandard EAM EQUIPMENT NUMBER GLD1629568 ABB INSPECTION ROBOT  httpu/bit.ly/2vOEWQZ

CONSTRUGCTION TYPE Thrae Limb Core CORETEC® hitpu/bit.ly/CoreTec LINKONE  httpu/bit.ly/2ubJo0e 2 years ago  OMN TRACK

LTC BREATHING CONFIGURATION Sealed LTC SAMPLE COMPARTMENT Selector MECHANISM TYPE GSU DEA mizcellansous issus(s)
MODEL NUMBER G88-0098 OIL PRESERVATIOIN SYSTEM Gas Space Air PAPER INSULATION Kraft

PHASE COUNT 3 PUMP TYPE Old Sleeve Bearing WINDING METAL Copper 2 years ago OVERDUE

DGA issue(s) / Duval Tnangle diagnostic

Risk Matrix

[}

Q

g

a

o

=

= Condition 109
Importance 65
Last update |last month

Risk Trend



ABB Elipse APM

ﬁ HFW.GLD1 629568 - GLD1629568 Risk Parameters Data Quality Remaining useful life More Detail
. (/17 i Analytics w

Risk Matrix £ Action Plan

last month ON TRACK

Cil guality issue dstected
3 lastmonth  OVERDUE
o i v i
B Cil guality 1zsue detecied
E importance
N nditi i 3 Condition 10.9
Condition  : 10.85: 2yearsago  ON TRACK
MEES ; Importance 65 DGA miscellaneous issuels)
Last update last month
2 years ago OVERDUE
Gondition e Pl o :
DGA issue(s) / Duval Tnangle diagnostic
Risk Trend
12
10
g
i | Accessory 2.0
. = Dielectric 53
| High Temperature 3.2
2
Miscellaneous 0.0
o = 3
Short Circuit 0.3

1880 1/1/1895 1/1/2000 1/1/2005 1/1/2010 1/1/2015



ABB Elipse APM

ﬁ HFW.GLD1 629568 - GLD1629568 Risk Parameters Data Quality Remaining useful life More Detail

< ® "7
Ve i Analytics w
£ Action Plan

Risk Matrix

last month ON TRACK

Cil quality issue detected
3 lastmonth  OVERDUE
o i v i
B Cil guality 1zsue detecied
o
E
Condition 10.9
2yearsago ONTRACK
Importance 65 DGA miscellaneous issuels)
Last update last month
2 years ago OWVERDUE
Condition . o o ;
DGA issue(s) / Duval Tnangle diagnostic
Risk Trend
12
10 .
8 A
5]
ol ] 2
e LT Accessory 20
] W Accessory 2.0
. B Dislectric {53 B pictectric 5.3
B High Termperature | 1.7 | High Temperature 3.2
B P— ou ‘0.0
Miscellansous 0o Miscellaneous 0.0
] Short Circuit ‘03 = T
Short Circuit 0.3

1880 1/1/1895 1/1/2000 1/1/2005 1/1/2010 1/1/2015



Risk Matrix

Importance

12.2
Condition

Risk Trend

14
12

10

1113710886

2/711902

65

Importance

B/2/1997

CGondition

T/28/2002

last month
Last update

10/20/2007

11272012

4/7/2018

Parameters Data Quality Remaining useful life Analytics

1035 12 External links w

> Action Plan

Active History

last month  ON TRACK @

0il quality issue detected

Ol acidity is above acceptable level although interfacial tension is still within limits. This is still an
indication of an aged oil which may need reclaiming soon. Elevated acidity favors accelerated
aging of solid insulation whose breakdown also forms water; thus increasing operational risk of
the transformer.

Recommendation

Bringing the cil back to acceptable conditions through processing/reclamation is highly
recommended. Before addressing the oil quality itself; take another sample to assess Furan
levels in order to help determine the condition of the solid insulation.

Recommended actions should be taken as soon as possible.

Comments

Urgency  Unknown Maintenance priority  13th out of 505

Actions

il acidity is above acceptable level although Status: Requested
interfacial tension is still within imits. This is  {(Scheduled: -}



ABB Elipse APM

ﬁ HFW.GLD1 629568 - GLD1629568 Risk Parameters Data Quality Remaining useful life More Detail
. (/17 i Analytics v
Risk Matrix > Action Plan

last month  ON TRACK (~)
Cil guality issue detected

Indication of high meoisture content in the oil and solid insulation althocugh not confirmed by

§ reduction in oil dielectric strength nor by oil power factor tests.
2 Recommendation
o
s An offline DFR test to double check the issus is recommended. If confirmed; oil processing is
B recommended.
Recommended actions should be taken as soon as possible.
Comments
condition Urgency Maintenance priority
10.0 5 la=t month Unknown 2nd out of 156
Condition Importance Last update Actions
: ’ Status: Wark on
0002/00006448 Indication of high moisture content in s ; :
s (Scheduled: -
Risk Trend
® Add Work Request No further action required
12
last month
10 ) ]
Gil guality issue detected
g
6 2 yearsago  OMN TRACK
4 DGA miscellaneous issue(s)
2
2 years ago
o

DGA issus(s) / Duval Triangle diagnostic

1/1/1800 1/1/1985 1/1/2000 1/1/2005 1172010 1172015



ABB Elipse APM

< | Transformer Analytics

XFM.GLD1629568

slaqd

Type 1 Type 4 Type 5

PD

2017-07-04

768
877
40
ppm

22 a0 40 20 a0 a0 40 20 EC 60 40 20
% C2H2 % CZHe % C2H6
PD = Corona partial discharges PD = Corona palrtial d'ischarges 4 - PD = Corona partial discharges
D1 = Electrical discharges of Low energy 5 Sy Gassmg ot I'I"III"IEF-EI| D_'I: Tep <2{IJD . i 5 = Stray Gassing of mineral oil; Temp <200°C
D2 = Electrical discharges of High energy £ =h spots_ W'lth carbomzatlon of paper; Temg 2300 € = Hotspots with carbonization of paper; Temp >300°C
Tl = Thermal faults; Temp <300C 0 = Overheating: Temp <230°C O = Overheating; Temp <250°C
R ok retermied T2 = Thermal faults; Temp >300°C & <700°C

T2 = Thermal faults; Temp »300°C & <700C
T3 = Thermal faults; Temp >700°C
DT = Mixtures of electrical & thermal faults

T3 = Thermal faults; Temp >700°C
ND = Mot determined

Duval Triangles DGA Standard Oil Test C02/CO Ratio Thermal



Ellipse APM

Modelos expertos

Transformadores de alta tension y reactores de aceite. 9. Interfaz de modelo abierto
Disyuntor /7 GIS e Assombly

Breakers

Bateria - _
Lineas Transmision X|= X|=

Model Model

Bateria de condensadores
CCVT (transformador de voltaje de capacitancia)

© N o 0k~ 0=

Cables subterraneos 10. Machine Learning

Azure ML
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ABB TRES Transformer Model

Included Algorithms

Analisis de gas
Analisis de humedad
Analisis de bujes
LTC

Térmico
Enfriamiento
Recuento de particulas
Furanos

Descargo parcial
MTMP

Experto en Sistemas

Totales de
Riesgos a Falla
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Alcance de la solucion ABB - EAM

Pre configurado con las buenas practicas definidas por la ISO 55000
4 Y4 N\ Y4 N\ o Y4 )
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*_ Requerimient . Gestion de Gestion de ~
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os de . Inventario Bodega -
Materiales Materiales Acuerdos Servicios de Materiales
\. J \. / \_ J \. VAN VAN J
P R Plan, Cuentas por
Presupuesto, Pagar & Cuentas por Gestion de Contabilidad
Estructura . s . . ..
} ; < Pronosticoy Gestion de Recibir Activos Fijos y costos
Financiera s .
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Presales 9.0.5 Quick Launch

System Message «" | History «" %X Outstanding Approval Requests 5 +
Presales EL9.0.5 » @ Today
» @ Yesterday @ IF - Field Release
Version: ELS.0.5_.2499.1.45 ~ @ Last 7 days 3 :;vonlce Item
- issue
Date: 27-February-2019 12:48 AM MSEWSC Requisition
» @ This month \ ® PR .- Purchase Re
» @ Last month @ 5l - Service Order..
v @ Earlier
Employee Leave Balance < " x  Overdue PO Items < x  POs Awaiting Approval i
10 BN SCKLE & 400 10
B onG | S §
2 SERVICI  © =
3 5 LEAVE | % 200 5 05
= ANNUAL B £
vAcATIC € 2
. LVE 2 4 0.0
BALANCE APPROVED UNAPPROVED ‘ - . - - :
Days Overdue Days Since Creation

© Copyright 1980 - 2019 ABB. All rights reserved. NINES 0002 T22530



Ellipse EAM - 9.0.4.

MSEWIO - Search Jobs = MSEWOU - Search Outages = MSEWOU - Update Outages ¥ x <
& Submit & Refresh +New [ESaveAs xDelete QNew Search S
EqUIpITIErL Uewdns AllELLE gL INULES o
Employee  » | 0000000097 Paul Walk
Status
Shutdewn Type MT Monthly Shutdow Asset Classification
Fault Code 01 No Fault Maintenance Type MP Preventative
Oper Mode 01 Mot Applicable Outage Type 03 Planned
Region NTH Morth Equipment Location
Actual Dates
ActiialiStart  w & Actual Finish  » i
Flags
Failed to Start In Turn
Notify Company Company Plant
Description QUTAGE No 06
Dates
Outage Start Date 10/02/2019 08:50:12 &= Maintain Durations v
QOutage Finish Date 15/02/2019 18:50:17 :-?f‘ Move Work Dates and Jobs with Outage Dates v
Work Start Date 09/02/2019 15:50:51 SE Work Dates must be within Qutage Dates
Work Finish Date 16/02/2019 14:51:25 :-?;‘7' Job Dates must be within Work Dates
Recall Time Hours 0.00
Job Details
+Add @ Lookup MSEWJO o]
Equipment Reference District Reference Description Shutdown Type Recall Time Hours Estimated Duration
x = DWpP301 0002 - WORLD WIDE CORPORATION 00006727 » REPLACE DRIVE 0.00 9.80
x = 000000000331 0002 - WORLD WIDE CORPORATION 00006697 » INSPECT SWITCH MECHANISMS D.00 6.75
x = | 52192071 PWOOD 0002 - WORLD WIDE CORPORATION 00006723 » Maobiie Inspection Bundled Pole, (MWS) 0.00 10.00
x = DWP300 0002 - WORLD WIDE CORPORATION 00006726 » DRIVE FAILURE D.00 6.00
x = DWP300 0002 - WORLD WIDE CORFPORATION 00006722 » REPLACE DRIVE 0.00 9.80
x = 5517272 PWOOD 0002 - WORLD WIDE CORPORATION 00006724 » Mabile Inspection Bundled Pole, (MWS) 0.00 3.00 -

7]

=
7]
m

All rights reserve NINES 0002 T22520

..... eserved JINES 0002 T22520



Ellipse EAM - 9.0.4.

MSEWOU - Search Outages

Q Search

Work Group

236
236
236
236
236
236
236
236

© Copyright 19

Q New Search

W W W WYY

Equipment Reference

DWP301
000000000331
52192071 PWOOD
DWP300

DWP300

5517279 PWOQD
5517274 PWOOD

Crew

- 2019 ABE. All rights reserved.

MSEWOU - Update Outages X

% Screen Defaults  Export

Maintenance Type

MC - Corrective
MR. - Reactive

MP - Preventative
MP - Preventative
MC - Corrective
MP - Preventative
MC - Corrective

Requirement
TAPP

TELEC

TINSP

TMECH

TSET

25TON

CRANE

TE

MSEWIO0 - Search Jobs x

Submit

MSEWRA - Search Requirement Availability

EHcrid =Scantt < Map £}
10 Feb 2019
Sun Mon Tue Wed Thu Fri Sat
L]
[
-
-
U
O
Sun Mon Tue Wed Thu Fri Sat

nn

Job Mat Status Work € Fri sat
A 236-M (]
236- M
236-M
x 236-M
236-M
236-M
236-M
Showing 7 results 4
Requirement Type Fri Sat
Resource
Resource —_
Resource
Resource
Resource
Equipment 0:00/30:00
Equipment _
Equipment

0:00/15:30 1:00/15:30 0:00/15:30 5:00/15:30  0:00/15:30

0:00/15:30 0:00/15:30 0:00/15:30 0:00/15:30 0:00/15:30

0:00/30:00 0:00/30:00 0:00/30:00 0:00/30:00 0:00/30:00 0:00/30:00 0:00/30:00



LinkOne

GSU Transformer Serial # 515138-1

GSU Transform. .. L 3 = : v ltem Part No Description Qty :

GSU Transform... 2

ALTH-45126-B Lifting Lug for Oil Conservator (Without Oil)

" & 49 1ZBA294007-H Plate of Group Mark "ABB" 1
,“'.“,-r B il?};f 50  ALTH-45127-A  Core-Tank Earthing Block 1

a1k 1Y :_'...“
i\l I‘ ; l*‘*\.i & 51 IZTH 566000-A  Gas Receiver 1
= 52 ALTH-45128-J ManHole 1
53 ALTH-45157-E Uni-Anchor Plate with Tie-off Anchor 3
54 ALTH-45129-B Lifting Lug for Completed Transformer 4
55 IZTH 652000-C Pressure Relief Device for Main Tank 2
56 ALTH-45131-Z Inpsection Hole 5
57 ALTH-45132-C Inpsection Hole 1

3
58 ALTH-45133-H Drain Valve for Botton Header 1
59 ALTH-45134-M Filter Valve for Top Header 1

Checkout W
Manuf Code Part Number Description Requested Units Comments @

ALTH-45126-B Lifting Lug for Oil Conservator (Without Oil)




Maintenance Schedule Forecast AL ED BP

FRIPEP

()

Work Group Forecast Costs by Category and Year

Electrical Maintenance @ Est Equip Cost @Est Labor Cost @ Est Material Cost @Est Other Cost 3,000 Work Group

Maintenance Workshop - @ Substation West

Secondary Crushing Mechanical

B substation West .

Transmission North

2,000
1,500
r 2019
p Substation West
1,000 114042
P p 266.25
= || p— 450.00

B80.67

1 1 n 3 6 K 500 [i=——+} —— SE— — 6.00
Est Total Cost

HEEmEEemE=E

0
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Waork Group Forecast Year «  Equip Class Equipment No  MST Description EstTotalCost ~ Forecast Costs by Equipment Class Costs by Category
Substation West 2016 Holdings 000000000331 Monthly Inspection 765.00 T e 2,745.20
Substation West 2016 Inspection Map 000000000442  Inspection Of Fire Hydrants In Nor... 375.42 Est Equ|p Cost
Substation West 2017 Holdings 000000000331 2 Year Track Inspection 255.00
6,400.00
Substation West 207 Holdings 000000000331 300 Hr Track Inspection 255.00 Est Labor Cost
Substation West 2017 Holdings 000000000331  Monthly Inspection 1,785.00 810.68
Substation West 2017 Inspection Map 000000000442 Inspection Of Fire Hydrants In Nor... 37542 ) .
Est Material Cost
Substation West 2018 Holdings 000000000331 300 Hr Track Inspection 510.00
Substation West 2018 Inspection Map 000000000442 Inspection Of Fire Hydrants In Nor... 37542 56.00
Holdings 9.86K Est Other Cost

Total 11,361.88




ARR Presales 9.0.5

MSE600 - Update Equipment Register x MSE345 - Search Condition Monitoring Measurements x MSE345 - Update Condition Monitoring Measurements x <

& Submit Z'Refresh Q New Search - Process Model Create or Open Measurements  Create Work Order & Previous < Next v

Equipment Reference » | DWP300

WATER PUMP - MULTIFLOW PROD -1 MSV-120-USV
Component Code Modifier Code
Position Cade Monitoring Type WP Pump Performance
Condition Monitoring Set Measurements Condition Monitoring History Chart

Start Date » End Date »

Measurement Type SPEED Chart Type L - Line

Show Standard Deviations Show Caution/Danger Levels

1,500

1,000

500

01/01/99 01/01/01 01/01/03 01/01/05 01/01/07 01/01/09 01/01/11 01/01/13
—SP

Aguardando ec2-107-21-217-8.compute-1.amazonaws.com...

NINES 0002 T22530



Equi Eic t Tracing Analysi AL HP EP
quipment Component Tracing Analysis FEPEP

5
5
w
Equipment Group Filter Year Filter Period Filter
W water Pumps 2012 2013 2014 2015 2016 2012-01 2012-02 2012-03 2012-04 2012-05 2012-06 2012-07 2012-08 2012-09 2012-10 >
Component Code Filter Total Component Costs againsy Primary Equipment by Year / Period
*PRIMARY EQUIPMENT Primary Equip Desc
BASE @ (DWP3200) Water Pump - Multiflow
COUPLING Meter Hours
M MOTOR @ (DWP301) Multiflo Skid Mounted Water Pump No. 5 100 ' H : 200
PUMP ASSEMBLY @ (DWP302) Multiflo Skid Mounted Water Pump No. 6 - ‘ ’ ‘ ’ ‘
Component Equipment Filter ' N
(PERKINS104-19ENGINE) Multiflo Pump Engine ot f[‘,’;;;g;mwﬂmpmpmm“ L J I “
J 500
NMm S W W~ 0O A ™N A N S W s 00 0 N d SN m s W
oL o e 9o B0 B o Bl S oo | G0 5k ek ] SR S 6 89
NN N NN NN NN NN MMM MM Mmeom o momMmomo Mmoo S S s
5888858588888 8888858585888&5848388 88
NN N NN NN NN N NN NN NN NN NN NN NN NN NN

Primary Equipment Filter Category Costs by Component Equipment
(DWP300) Water Pump - Multiflow Labor Costs @ Material Costs @ Equipment Costs @ Fuel and Qil Costs @ Other Costs
(DWP301) Multiflo Skid Mounted Water Pump ... 6K

(DWP302) Multiflo Skid Mounted Water Pump ...

2K
Total Costs Meter Hours
5,425 36,742
’ ’ (PERKINS104-19ENGINE) Multiflo Pump Engine

Equipment Component Tracing Analysis




Constructive Unit Work Order Costs

Construction Unit Equipment Class EGI
All ot All )| all
Closed Date

12/06/1998  21/04/2011 5 y 6 0 M
O—O- Total Cost

Work Order Costs by Work Order Type

@ Equipment Costs Actual @ Labour Costs Actual @ Material Costs Actual @ Other Costs Actual

2.5M

20M
1.5M
1.0M
0.5M
_mll

Maintenance Project Safety

Equipment Costs Work Crder Costs

DO®

Constructive Unit  Labour Hours Actual Labour Costs Actual Material Costs Actual Equipment Costs Actual Other Costs Actual
2399142 131149622 1,605,745.55 430,757.60 286,745.00
ucooo1 80.50 499000 0.00 0.00 0.00
ucoon2 8.00 520,00 211.20 0.00 0.00
Ucooos 0.00 0.00 15,000.00. 0.00 0.00
ucoooT 0.00 0.00 7.500.00 0.00 0.00
ucoon 19,853.35 1.067,182.75 453,954.79 34644050 73,755.00
Total 43,933.27 2,384,188.97 2,082,411.54 777,198.10 360,500.00
Work Order Costs Work Order Labour Hours by Work Group
@ Material Co... @Labour Cost... @Equipment ... @Other Costs ... 40
0.36M —
30K
0.78M
—= 2.08M
20K
10K
238M — 0K J— --._._____.._. | -

6 & (L s O
e AT S A N \j\‘f,@i\ﬂ\?@@@?@;@q@’ & o S F



Alcance de la solucion ABB - EAM
Pre configurado con las buenas practicas definidas por la ISO 55000
4 Y4 N\ Y4 N\ o Y4 )
Politicas de Pr_o ye_cto_s;, Configurar Estrat_eg_la AnaI|S|s~ Retiro de
. Capitalizacion . Mantenimient Desempeno .
Activos Acti Activos d . d - Activos
Activos ctivos o de Activos e Activos
( N N N\ N ( Y4 _ )
Iniciar Evaluary Programar Ejecutar Completar Anallzar~
. Planear . ) . Desempefio
Trabajos . Trabajos Trabajos Trabajos X
Trabajos Trabajos Trabajos
\. VAN VAN AN VAN AN J
— (" Determinar L. A4 \( \( AV )
o Gestion Compra de ‘2 ‘2 Andlisis
*_ Requerimient . Gestion de Gestion de ~
= Proveedores y Materiales y . Desempeiio
os de . Inventario Bodega -
Materiales Materiales Acuerdos Servicios de Materiales
V& AN J \\ J\. VAN AN J
P R — Plan, Cuentas por '
Presupuesto, Pagar & Cuentas por Gestion de Contabilidad
Estructura . o . . ..
} ; y Pronosticoy Gestion de Recibir Activos Fijos y costos
Financiera s .
Aprobacion Caja

Financias

A I IR
'aYid



Trabajo -> Ejecucion movil (WFM)
Ejecucidn del trabajo de campo a través de la aplicacion movil

Job list (4)

L 8:00 AM - 10:00 AM, 3/17/2018

Task: 000100001637001

Task Desc: Cireuit Breaker Corrosion
@ Start Date/Time: 3/17/2016 9:00 AM

Equipment: GLD142825 T1

Priority: P3

8:00 AM - 10:00 AM, 3/21/2018

Task: 000100001606001

Task Desc: Repair Circuit Breaker
Start Date/Time: 3/21/2018 9:00 AM
Equipment: GLD142825 T1

Priority: P3

Task: 000100001628001
Task Desc: Turbine Rotor Check
Start Date/Time: 3/21/2018 9:00 AM
Equipment: WT.001 T1

Priority: P3

4:00 AM - 6:00 AM, 3/31/2018

Task: 000100001707001

Task Desc: Repair Circuit Breaker
@ Start DaterTime: 3/31/2018 4:45 AM

Equipment: GLD142825 T1

Priority: P3

Boulder

et

iy

Wheat Rice

200 km
[1000NTERREY O

Jobs (4)

Task: 000100001637001

Task Desc: Circuit Breaker Corrosion

Start Date/Time: 3/17/18 09:00
Equipment: GLD142825 T4

Wichita Fallso

@

Dentong,

Dallasé:

Abilene® @

Killeen©.
9

AUSTING

; o
udad Acuna; San Antorl@®

Corpus ChristiS

Laredo®

oriclova

O

Texas ity

Jobs (4)

Task: 0001000160601
€ Task Deso: Repair Cirouit Breaker

Start Date/Time: 3/21/18 09:00

Equipment: GLD142825 T4

Task Description
Repair Circuit Breaker

Priority

P3 - Complete within 14 days
Job Instructions

1 - Refer to Interrupter Maintenance - pages 171 t
© 228 document 33-240A-2B 2 - Once interrupter

maintenance has been completed perform mainten|
ance testing per maintenance checklist pages 133

to 140 of document 33-240A-2B

Safety Instructions

Isolate Electric Feed Check with Operations that th
e Electric Feed has been isolat ed.

Planned Start Date/Time

3/21/18 09:00
®0

Z" _ EN ROUTE




Trabajo -> Ejecucion movil
Ejecucion del trabajo de campo a través de los lentes HMT-1

A\ IR HD
'l d 4
i —
ABB Ability WFM
FieldWorker HFI
Chat Bot
Order Details Live Chat
© Copyright 2017 ABB. All rights reserved. Sign out o Show Help

NAVIGATION BY VOICE COMMAND

©ABB
. A DD
August 7, 2019 | Slide 43 RpD



Trabajo -> Ejecucion movil
Actualizaciones de 6rdenes de trabajo desde el campo

Earnings Code

Ellipse EAM
001 - Ordinary Hours
| msewor - update Work Order Task
Nimber ol Hours = © SRefesh [3New [JSsvess X Delete (Jopen % NewSesrch ) process Model =S Navigate | [8actions
Defect Request . b ot
@ 001 Inspect Circuit Breaker
° o = P RGT o0t inpect Crout presker |
BEbEOtHoas i Reqabed Defect Request ) NUMBER OF HYDRAULIC PUMP  CLOSED
- t Bresker cuosen
Description of Fault Found o Task User Status. = Work Release ]
Bl Initiation | Job Instruct Planning | Costs | Material | Resource | Equpment | APL | Scheduliing | TaskNotes | Completion

DEMO {ORK GROUP ONLY 1
Priority of Fault Found i T St
™ Inspect p
Severity of Fault Found 05 Mar 2018 Creation Time
ted [1

Detalles de finalizacion

Desoription of Gorrection Action Required Commercial Referenc
Commercial Indicator

Adjuntar fotografias

Solicitud de defecto

A\ 1k R
'aYid




BEF R T [alal 72%i 1512

o @ 3

Emergency Regular

00:00 - 02:00, 8/26/17

00006505

Latest Onsite - 8/26/17 00:00
EllOrder

Service Address:

20:00 - 22:00, 8/31/17

DSP1000000000002348
Latest Onsite - 8/31/17 20:00
AHCTrfxIns

Service Address: av contorno

2 T ()l 72%4id 15:12
Jobs (2)

00006505

( Latest Onsite - 8/26/17 00:00
EllOrder
Service Address:

Header

Order Number

00006505

Task

Dielectric Frequency Response Test

Job Code

EllOrder - Ellipse Order Job Code

Priority
4 - Medium

Earliest On Site At

8/21/17 10:00

@0

2 TB [l 72%id 15:13
Jobs (2)

00006505

€ Latest Onsite - 8/26/17 00:00
EllOrder
Service Address:

€ 17 minutes ( 15.5km )

mepevesh BR-040

[3km ‘

0 S




Q% T B [l 72%1 15:15

70 m
R. Antilhas

and then r. Av. Nossa:Sra=d6 Carmo

R. Antilhas

AN

TN

(k. caifornia JEb

15:37
22 min 15 km

2 T8 [l 72%4i 15:12
Jobs (2)

00006505

( Latest Onsite - 8/26/17 00:00
EllOrder
Service Address:

Header

Order Number

00006505

Task

Dielectric Frequency Response Test

Job Code

EllOrder - Ellipse Order Job Code
Priority

4 - Medium

Earliest On Site At

8/21/17 10:00

@0

B 7B [l 72%i 15:15
L 4 EllipseWorkOrderUpdate

Create Follow Up Work Order

@

Work Order Comments

oil processing required




Conectando todos los aspectos de la empresa desde la sala de juntas al

campo.
Proporcionar acceso, respuestas y accion, cuando y donde lo necesite.

-

e

......

Gestion de
desempefio
de activos

T
|
>
o3l

Gestion de Fuerza Gestiéh de Activos
de Trabajo Empresariales

Activos Redes Procesos de Negocio Estrategias Negocio
FCampo Salas de Control Centro de operaciones Salas de Juntas

A\ 1k R
'aYid



ABB Ability Digital Enterprise

Vision Multicapa = un modelo holistico de la empresa que permite la visibilidad, acceso y la accion

N - |
| Mapa de la empresa Gestion auténoma del Planificacion y Analisis N
I digital trabajo. programacion r
] - e H
D = — i
I - il L ekl I
e e o B B
: ABB Ability Digital Enterprise B SO |
I Data fabric :
B Actvos [T Empleados _["MRl Ordenes trabajo | "Nl Redes |l Datos sensores | [
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = — — — ]
il = 0RO < T
1 ] —
a S T&T T=T = =
A BD

'aYid



Mapa Digital Enterprise

Una simple vista para datos de IT/OT y toma de acciones

Facil visibilidad de el peso de los

riesgos costos, impacto y seguridad, @ 8 ./..T|/|I
para tomar acciones inmediatamente. My ? ? M

Salud de los
Activos

Estado de Redes &
Modelamiento

Registro Activos e Inteligencia de
Historia de Trabajo Localizacion del Mercado y Analisis
J Trabajo y Estado /_)

x QR anill

. . . ®
. .
. .

. .

. . . ®
......

................

e 2 T2 A & Bl Y FE

A\ 1k R
'aYid



ABD Digital Enterprise

2 r
’ ﬂ Zone Substation
g {A Tasks

) # Emer

E Pending
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. En route
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ABB Digital Enterprise
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ABB Digital Enterprise

Press | F11 | to exit full screen

CBJ433 -High Risk

Circuit Breaker

& b

Copy Link  Directions

CBJ433 | Circuit Breaker
138kV | Alamo Station

Type CircuitBreaker
Sub-Type ADMS
- GE
6

1 Aninc




@A

& Submit T Refresh +New [ESaveAs xXDelete & Open QNew Search & Process Model Disposal
Equipment Number , 000000001733
Description
Alamo Station
Associated Equipment Item
General Costing Tracing Condition Classifications Map Location Location Extended Desc
Equipment Class CB Circuit Breaker
Plant Number CB1433 @
Status 02 In Service
Productive Unit 00000001703 ALAMO SUBSTATION TRFR 1 138/22KV TRFR
Custodian
Custodian Position
Operator Id
Operator Position )
Input By
Customer Number )
Shutdown Equip
Warranty Stat. Type
Warranty Date »
Name Code
Active v/

Equipment Pool ID

Created By , 0000000097 Paul Walk

Modified By , 0000000097 Paul walk

MSE600 - Update Equipment Register x

EGI APL Equipment APL £
Nameplate Alternate References Continuous Asset Segments Associated Equipment
Equipment Type CBTX Transformer Circuit Breaker
Equipment Group Identifier CBi32 Circuit Breaker 132kV
Equipment Location
Warranty Stat. Value
District Code 0002 WORLD WIDE CORPORATION
Permit Required
Creation Date » | 29/11/2018 03:24:09
Modified Date » 09/04/2019 06:25:58
NINES 0002 T2253



Circuit Breaker

&

Trace

&

Id

Health Score

CBJ433 - High Risk

Copy Link

Lig

Directions

CBJ1433
49.2

[Refet'eﬂ ce

LinkOne

Description

Type
Sub-Type
Manufacturer
Age
Organization
Risk Level
Importance

Maintenance
Score

Replacement
Score

CBJ1433 | Circuit Breaker
138kV | Alamo Station

CircuitBreaker
ADMS

GE

6

Aninc

1

40

19.2

23.8

Digital Enterprise




LinkOne

! ABB 6B Operating Mechanism
Title ' & ol Enterprise Software - LinkOne Demonstration Content Only
+ VD4 Cricuit Br. | -] Not for Production Use
] by P it e o -
A em Part No. Description
Dimensions i/ Fa E v Gty
Cot Ry 1 b V1001 V1001 POLE HOUSING 1
4
Videos 'i,| V1002 V1002 VACUUM BOTTLE ASSY. 1
Spare Parts i Al /, I V1003 V1003 OPERATING STUD 1
V43058 ,
‘ ' & V49028
6B Operat.... AL W) ® : mm’; V1004 V1004 CONN. BAR (TOP) 1
6E Operati... ] iy J | - X V1005 V1005 CONN.BAR(BOTTOM) 1
Manuals V1006 V1006 BUSH 1
V1007 V1007 LABEL STICKER 1
V1008 V1008 FLEXIBLE CONDUCTOR 1
: | V1009 V1009 SUPPORTING PLATE 1
LA R T
i fecke T |
[ V8120 V1010 V1010 SUPPORTING PLATE 1
/; bl \ ~ V6032
V6007 Veoos vinid vinid CONTACT TERMINAI 1 X
\ - - LinkOne - Right Part, First Time, Every Time Page:603
oot ¥ W = 5 = & A
Manufacturer Part Number Description Qty Units Fitted Comments Options
/Z W KOMATSU 6127-21-2221 O-RING (CENTER,) (KIT) 1 6 K

/2 B ABBPGES V1003 OPERATING STUD 1 1



Circuit Breaker

o

Trace

&

Id
Health Score
Reference

Description

Type
Sub-Type
Manufacturer
Age
Organization
Risk Level
Importance

Maintenance
Score

Replacement
Score

CBJA433 - High Risk

Copy Link

13

Directions

CB1433
49.2
LinkOne

CBJ1433 | Circuit Breaker
138kV | Alamo Station

CircuitBreaker
ADMS

GE

6

Aninc

1

40

19.2

23.8

Digital Enterprise



Digital Enterprise

955

meters traced

N ¢

CBJ433 - High Risk

Circuit Breaker

N b
Trace Copy Link  Directions
Id CBJ433
Health Score 49.2

Reference LinkOne

CBJ1433 | Circuit Breaker
138kV | Alamo Station

CircuitBreaker

Description

Type

Sub-Type
Manufacturer
Age
Organization
Risk Level
Importance

Maintenance

Score

Replacement
Score

ADMS
GE

6
Aninc
1

40
19.2

23.8
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Conectando todos los aspectos de la empresa desde la sala de juntas al

campo.
Proporcionar acceso, respuestas y accion, cuando y donde lo necesite.

-

e

......

Gestion de
desempefio
de activos

T
|
>
o3l

Gestion de Fuerza Gestiéh de Activos
de Trabajo Empresariales

Activos Redes Procesos de Negocio Estrategias Negocio
FCampo Salas de Control Centro de operaciones Salas de Juntas

A\ 1k R
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ABB: Su experto en Gestion de Activos

Mas de 1,000 clientes en industrias intensivas en activos

Serv.Publicos & Renovables

et nationalgrid

AVANGRID
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Lelio Martinez-Villalba
Enterprise Software

Sennior Business Consultant
Colombia

Mobile: +57 310 3679401

email: lelio.martinez@co.abb.com




