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Modelo Integral de Gestion de Activos: 8 Fases
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Gestion de Mantenimiento:; Basado en Confiabilidad RCM

RCM, basado en el Analisis FUNCIONAL del >
proceso de Generacion de Energia Eléctrica
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¢COMO ASEGURAMOS QUE TODOS LOS FACTORES DE RIESGO

HAYAN SIDO ANALIZADOS? B lied
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¢COMO ASEGURAMOS QUE TODOS LOS FACTORES DE RIESGO HAYAN
SIDO ANALIZADOS?
Analisis de Modos y Efectos de Fallas Y Criticidad (FMECA)
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Gestidn de Mantenimiento: Basado en Confiabilidad RCM

Los Sistemas mas Mejorables, basados en el histérico de Fallas de la
Central segun el RCM

Impacto Anual
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ici 2005-2010
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Gestion de la Mejora: Basado en la Mejora Enfocada - Kobetsu Kaizen

Cronologia de la Mejora Central Hidroeléctrica
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GRAFICO CONCEPTUAL DEL MANDO REMOTO
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SISTEMA DE MONITOREO POR CONDICION
In the remote control room of Lima we have a CCTV monitoring system and

condition Monitoring System. Maintenance tools developed using Lab View created by
operations personnel, as monitoring Efficiency System on line and Statistic Process
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SISTEMA DE MONITOREO POR CONDICION
By usmg Condition Monltorlng Systems
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Humidity and Dissolved Gases in Main Transformers Architecture
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SISTEMA DE CONTROL REMOTO

Concept Two Levels Control :
First Level: Supervisory and Control in Real Time
Secopd Level: Condition Monitoring and Access Plant

= G ). e
Ay ]
—
The design provides work atmosphere on - ' = —_—

innovation, ergonomics, empowerment and s
ionali Actual Remote Control Room
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OPTIMIZACION GASTOS EN SSGG

Cost Savings

100%
90%
80%
T0%%
S0%
50%%
40%
20%
Z20%%
10%0

0%

Montly Cost
Savings of
USK
71, excluding
staff reductions

Mov-09
Feb-10
May-10
Moy-10
Feb-11
May-11
Ago-11
Mov-11

BEudget S55G Savings

AHORRO ANUAL EN SSGG USDS$ 852K
TOTAL AHORRO USDS 1 172K
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Paso a Paso hacia un concepto de Control Remoto

Evolution of Operating Model in SNPP
e The Trip to Remote Control Concept
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Efficiency + Risk Control : Value Added

Evolution of Operating Model in SNPP
The Trip to Remote Control Concept
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Valor Agregado : Increase Income (~ +55GWh/year)

Disponibilidad Ponderada SNPP (25)
(a diciembre/2013)
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98.0 52
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=
2
1700.00 Leeo I g o
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H
g . : 82.00
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=] 91.00
g 2008 2009 2010 2011 2012 2013*
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kuso GWh
2,000 o
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o
40
£

e 21 oz

[

200

188
1200.00 1000 — 10
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Asset Value Generation

m FINANCIAL STRATEGIES ASSET MANAGEMENT ACTIONS
q N

Downtime Reduction
1. Improved Maintenance and Operations Planning and Scheduling
2. Improved Maintenance & Operations Qualifications and Training
Increase Ne——————————————————————————————————————————————————————————
Availability [ r——————————————————————————————
Reliability Increase
1. Eliminate chronic problems by applying reliability tools and techniques : 5S, RCA, RCM
2. Reduce Loss of Profit
Increase \ S
Revenues + 4 N
Asset Efficiency Improvement
1. Eliminate idling and minor stoppage losses
2. On Line efficiency measurement
Increase N—————————————————————————————————————————————————————
Increased Capacity Capital Investment
Profits & 1. Identify Brownfield
Shareholder 2. Identify Greenfield
Value 3. OpportunisticM & A
1. Labor 4. Warranties
Reduce 7. OPEX >>> CAPEX
Expenses 2. Materials 5. Energy
8. Insourcing vs Outsourcing
Reduce Costs = E
Defer / Eliminate
Reduce Capital 1. Extend Asset Life
Investment 2. Eliminate Redundant
\3: Excess Stock y
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BUSSINES PLAN
SWOT analysis
0&M Strategic Plan
Goals

KPI
Production

Availability

Reliability

Cost production

Risk & Asset Condition
HSE

Legal compliance

MEASUREMENT

Asset Value Delivery Sustain

RAV
Risk & Vulnerability
Assessment

cMMs
Computerized
Maintenance

RCA
Root Cause Analysis

System
Job Safety Analysis
Permitto Work

Lock Out / Tag Out

RCM
Reliability Centered
maintenance

LCCA
Life Cycle Cost Analysis

LKELIMOOD

RISK ASSESSMENT

eALYENTIE AT AR

Time

CONDITION MONITORING

ASSETS

CONDITION ANALYSIS
Visualinspection
IOperatmg control
Offline tests
Online measurement
Correlation Analysis
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Roadmap to Excellence

. Background

ﬂ ﬂ cality Process mapping & Value Chain

Sort — Straighten — Shine (3S) : Standardize (4S) - Sustain (5S)

|
1 1 | 1 1 >
'

N -

O Root Cause Analysis (RCA) Auditing Auditing

Reliability Centered Maintenance (RCM) + H
Iife Cuele Cact (100 T Auditing
Auditing
150 55000

Tore
e

1300

Condition Based
K. Maintenance (CBM!

o

Logistics & Procurement

Deploying of Remote Control Remote Control

work
Job profile

Step 3= Condition
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¢ BaCkgr | | | : | | | : | | | } | | | I | | = >

8 PHASES ASSET MANAGEMENT MODEL + 55
UPTIME -
: : UPTIME ¥
; | >
Training Root Cause Analysis (RCA)

RCA#2

RCA#3
RCA#4

Training Reliability Centered Maintenance (RCM)

RCM #1 : :
N
: RCM#4 . RCT#1

I RCM #5 + MAXIMO

UPGRADE OF TECHNICAL SKILLS + CBM
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e Risk Control & Cost

0ptImI[duun } F

: Logistics & :
: Procurement :
: Engine : |
: Instrumentation, : .
i : GTAP I
K'T?l—o LlflngAnaIvsis
e :
B

ECONOMIC EVALUATION
Investment : kUSS$ 630

Period : 2016-2030
NPV : kUS$ 5,455



CONGRESO DE
MANTENIMIENTO
& CONFIABILIDAD

MEXI1CO

Gas Turbine Health Monitoring Project

Oxidation and coating life T unit1 - Station Lifing Analysis - Turbine Stage 1 Vane A~ H
Gas turbines use various types Aluminum Rich Layer GTH:,‘,,,EOH OET,,,,EOH TURBINE -
of coatings that are applied to » 120 oom " » o - » ; 2
hot gas path surfaces

4000 28000 4000 20000
These coatings all have life : . T . o . .
limitations due to ]

10646.9 h 16986.1 h
temperatures, temperature EOH va Aciual Time | GTHMEOH vz OEM EOH

changes, and stresses. : New/CoRtag: T

Loss of coating ~~—

These coatings need to be
replaced before they reach
the end of their useful life

Life limitation calculations for
the coatings are a critical
component of the GTHM
analysis.




CONGRESO DE
() MANTENIMIENTO XH
& CONFIABILIDAD

MEXICO

Main Interfaces
«  MAXIMO V7.6

CURRENT IMPLEMENTATION

ALST@ M B
Omaime. =3
- SCADA @ InTouch g @'
AB' l : I l_um_l j — ||ncidemLogI | KPIreport I
= B BREMIOYS IMPLEMENTATION

(L& llShed\ | N )
@OS| - M IMI CE LOGISTIC

| KPIReport l | Internal l
e o (e

ARMS

Purchase

[ —

urchase
Order

ORACLE

PEOPLESOFT
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HPP Canon del Pato — 266MW

EFFECTIVE CAPACITY

¢ Performance

1.Benchmark e
2. Criticality Analysis
3.Revision of
Maintenance Plan 5 oo

(Frequency/Duration)
4.New KPI: Loss due to
unavailability .

2017 (7&5)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 205 20016
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* OPEX

kuss
2,500

2,000

1,500 -

500

OPEX & Penalties

2010

2011

2012

2013 2014
kdOpex (kUSS)  LiPenalty (kUSS)

2015 2016 2017
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Operational Performance

e  Sustainable improvement over time as a result of the implementation of world class tools

. Generatiorctivail@Niy (%) < OPEX (MUSS)
2,648 W Thermal
OB DMDT.7 2,339
3’988 9]§1 [ w 2017 Target 25 21;[25
2,089 i l 'S'k%iﬁz 397508 20 fios7 = i
L |l4!| o “052@'8"'7’5 |
“ M | Ill 0 -anll I
0
Mo eed o 9% 0% St 39S E8EEE5395858
@%f%g((gﬁé“?ggiggogg 888'—:u_§<§-—> ITn Oz

- H'&%’s‘fﬂm%ﬁ?@%m &allablllt\gdue
regQish it VngifAAPR 2R 20

— Operational expenses have decreased
sustainably since 2014.

- SRR RISV TERHIFTIBL AR LN Ras

— O&M insourcing in Termoselva and
prf’é’éfa%(éé’gc%%%a‘@ﬁeraglmlenance by Eteselva saved around $2MM per year.
30% compared to 2014.
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