he 4 x] L S
b

o b

= _,q.";" )" B L1
. . _,T x ‘; ) ;n.’;..j: [u] ]
4 s- :E—QJ." q y R [ [ ’_@Q 1.‘_4‘;
A& a2 k.

IV ENCONTRO TECNICO - 7/ /el
ISA SAO PAULO NA ENEL L A o

Sede da Enel - Barueri / SP 5 >
6 de novembro de 2019, das 8h as 15h30 "

A - .. “A . . .' - - - - ~ O '..

! ) " z =
8| EL‘T” ] =3




ASSeL Management

“Asset management is about extracting more value from the asset than what you
put into it. It is about using assets to deliver value and achieve the

organization’s business objectives"

The Institute of Asset Management

Asset Lifecicle Improved financial performance

| Design__| Improved services and outputs

Informed asset investment decisions

Managed risks

Infrastructure Asset
Management

-m: Build/Acquire
| Operate |

Improved efficiency and effectiveness

Asset lifecycle cost [ Asst Performance

ISA Sao Paulo na Enel . Section

Increased Asset
Performance

Operate

industry
Average
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Increased Asset

Lower Total
Life Cycle
Costs

Contribution
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(0als and Uojectives

Operators are facing a growing set of challenges impacting their ability to effectively and efficiently plan-for
and deliver needed outputs to customers or stakeholders.

Maintenance
Gap

Shifting Environmental
Demands Stewardship

Evolving
Portfolio

Evolving Climate Growing Financial
Standards Change Complexity Pressures

ol

Cost Escalation

8.

Global
Uncertainty
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0alS and ODiectives

Aligning organisational objectives, asset needs, and customer expectations to ensure optimum development and
use of assets across their whole lifecycle will provide the opportunity for shifting from a short term pain point of
regulatory compliance requirements to a more rewarding mid-to-longer term integrated and aligned financial and

non-financial strategic asset management view and planning.

Plan, select,
build (or buy)
and operate
assets with

confidence

O of the clients
35/ interviewed stated
0 that they have no

or limited ability to benchmark
asset performance.

Q2

2

Prepare solid (asset
management)
foundation and

build value upon it

O of the clients
45/ interviewed stated
O that theyhave

difficulty discerning baseline
performance ofassets.

IV Encontro Técnico
ISA Sao Paulo na Enel
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Use relevant
clean data
to be
disruptive

0 of the clients
75 / interviewed stated
O that they have data

misalignment between the fixed
and physical asset registers, and

O have difficulty
O inmaking asset
strategy andplanning

decisions due to lack of good
data.

IS) Sao Paulo (> r‘]@ﬂ

Unleashthe
real value
of your
asset

e O of the clients
U / interviewed stated
D 0 that they face

unexpected write offs, and

M 0 have difficulty
5/ to accurately
:) O value assets

and lifecycle costs.




ASSet Management Approach

Safety for workforce,

To evaluate the options against strategic communities. and the

alignment, you need to have a vision of P

“what good looks like” and understand the Integrated data, :
value drivers to define the criteria and wykt'fftnv‘v(m: 'inn:".';l‘i‘;‘j
assess options. To help jumpstart the platform) process
project, we have taken an initial view on this P

vision. We recommend that you consider IT Management

as both an enabler of the transformation e

and a functional area being transformed

Effective control,
management, and
valuation of physical
inventory

Integrated workforce
managemeent

Optimization of asset
creation and contract
lifecycle management
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Ine Benelits of Assel Manadement

 Accurate, timely and complete financial reporting

MAKE BETTER DECISIONS

« Justify planned asset TOTEX to internal and external
stakeholders

« Common taxonomy and understanding between operational,
technical and financial areas

Prioritize
Solutions

Evaluate
Options

« Correct translation into financial accounts of asset changes
on the field, including audit trail

 Transparent communication towards internal and external

stakeholders Asset Value

« Correct reporting towards regulator and authorities Lifecycle

Verify
Outcomes

Prepare
Strategy

* Link between financial and technical

 Improved asset decision making based upon real and
consistent data

Establish
Baseline

Manage
Delivery

 Accurate Opex and Capex forecast for the next years
« Optimized maintenance and resource planning

« Gain insight and control over asset data, information and
reporting

DELIVER BETTER OUTCOMES

* Insight and control on asset related risks
- - |
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Jverview of assel management system

Asset management best
practices will help in
identification of controls,
governance, organizational
structure, tools such as
software systems, data
integrations and others, or
other elements need to be
in place in order to achieve
alignment of strategy,
policies and procedures
with ISO 55000 and
achieve objectives of
operational excellence

/

Asset Management: Integrated set of activities anddecisions
Legislation / Commercial
Customers .
Regulator Environment

Organizational Strategic Plan

ment "’

Asset Operations

Asset Management
Policy - Strategy &
Objectives

Lifecycle
Delivery

Scope of Asset Manage

Asset Management
Plan - Decision
Making

Organization
& People
Enablers

m—

(
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Slale 0 the ASSE

Asset Management if founded on risk management principles. In an AM context, risks relate to the failure of
asset to support service delivery requirements

Organizations can choose to accept a risk and whatever consequences that may occur as a result of failure, or manage
the risk through the application of cost effective controls

Risk Exposure Likelihood of Failure Consequences of Failure

The likelihood of failure is generally managed through asset replacement or renewal — in essence we are buying
more ‘life’ — e.qg. replacing a roof buys us another 30 — 40 years of service

The consequences of failure is generally managed though the introduction of redundancies or operational controls +
e.g. introducing a back-up generator can mitigate the risk of power outages
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Ine Benelits of Assel Manadement

Organizations often use multiple technologies to support planning and decision making. While
tools can help to streamline and facilitate the process, planning must be based on sound
foundations and align with organizational needs.

F—'-g'——" _
- \\\‘ —" >3 l..“h"il... botad

BN | Sl i / ' l L
Organize an Assess Ilfecycle Model Generate
unify asset and intervention strategies an financial and
lifecycle data requirements scenarios risk profiles
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Harvey Nasn/KPMG CI0 survey, KPMG surveys & Thougnt Leaderships

Infrastructure Assets globally
undergoing rapid environmental
change:

- Aging Infrastructure
- Socio-demographic stresses

- Enhanced regulation,
accountability

- Safety compliances
- Disruption to business models

- Technology Disruptions

Impacts are Global, cross-
industry & sector, and have the
potential to alter the way
businesses operate

* 2018, 2019 HN-KPMG CIO survey

Business Sector Demands

* P&U : Increased regulatory, safety compliances, cost pressures require higher
performance standardsto be adopted & implemented

* Roads & Highways: Prioritized maintenance spending for asset efficiency — congestion
reduction, travel speed, Aged Inframanagement

* Mobility: Fleet management (Electric vehicles), MaaS, Avs

» Cities : Aging Infrastructure, Energy Efficiency, Space optimization, Socio- demographic
expansion pressure

Business solutions being considered:

* Incorporating ‘Cloud’ based services as a part of the core business (74%)

« Automation — has the potential to reduce manpower & augment work-quality (24%)

* Machine learning / Al based solutions — Predictive maintenance, Claims processing
(21%)

* 10T & on-demand platforms (23%)

+ Digital Twins, Virtual Assets

Skill-gap in implementing solutions:

» Big-data / Analytics (44%)

* Al/ ML (39%)

» Enterprise Architecture (34%)

* Business Analysis (31%)
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raditional Asset Management Philosopny + New Ade SoUtions

What does this meanfor
our clients?

Emergent Client Business Challenges:

* How should the Business Operating model (BOM) change in response & How can the changes be
implemented ?
* What information do we need to make better decisions & How can the Data quality be improved for better

KPMG can help

insight?

Leverage KPMG’s wealth of Asset Management * How can we integrate new initiatives, strategic plans, practices into existing Asset Management strategy ?
experience & depth of technical solutions for * How can we get better assurance on reporting of physical assets at all levels (Board-to-plant) & how do we
solving today’s complex business challenges show our stakeholders we have the required quality of asset management assurance ?

* How can we ‘test’ the effectiveness of new technologies in our business & prepare for implementing it

‘ before we make the ‘investment’ decision?
Asset Management expertise
+ Target Operating model & AM strategy
development
+ Define AM processes & procedures * P&U: Increased regulatory, safety compliances, cost pressures require higher
e D lity & R L performance standards to be adopted & implemented * Business process & efficiency
a_ta qual "_:y gportlng Impro_vement Roads & Highways: Prioritized maintenance spending for asset efficiency — improvement

+ Build, Audit Physical assetregistry congestion reduction, travel speed, Aged Infra management +  Customer experience improvement
« Asset valuation & duediligence *  Mobility: Fleet management (Electric vehicles), MaaS, Avs +  Cyber-security

« Cities : Aging Infrastructure, Energy Efficiency, Space optimization, Socio- *  Savingcosts

* Custom Training ) P
demographic expansion pressure

Technical expertise & Cross-function skills

» Bespoke technicalsolutions )
* Incorporating ‘Cloud’ based services as a part of the core business (74%) . i
Ability to Implement new tech across

« ‘Business case development for ‘FEmerqgin * Automation — has the potential to reduce manpower & augment work-quality (24%) )
. s P ging * Machine learning / Al based solutions — Predictive maintenance, Claims processing ol ftmct\ons ,& geog|aph\e_s )
solutions (21%) Integrate core-business with newer
. ) 5 solutions vs ‘standalone’ use
» Business processmapping © loT & on-demand platforms (23%) Enterprise-wide Data management
»  Digital Twins, Virtual Assets strategy
* Contractreview +  Tie-up B’ness metrics to tech product
adoption decision

+ Cost Audit & Assurance *  Holistic view of IT & Non-IT

* Big-data/ Analytics (44%)

* Al/ML (39%)

«  Enterprise Architecture (34%)
*  Business Analysis (31%)

workforce skills
Effectively manage key security risks
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BeNNeits of the Technoloy InAsset Management

|

Electricity Market Asset Summary
Quick Insights

Electricity Generation by Tech & Consumpticn by Region Underground Cables Cable Type
CBL_UN_
Dﬂmml ] 0559K Lxsr:r( 1593K
East 100%
Hydro

|
I 1

Budget __AL
81.0.
Nuclear
Cost to-dat
I o-date £77.13M

Others

P ® OA/C BCBLUNKNOWN >
Solar PV
West .
Wind-Onshore Substations Substation Voltage mix
kv 3 11kV3
Wind-Offshore Soum[:l 5 0 7 40(]1:; 132.
143
100%
: |
25.
Electricity Demand (MWh) and Electricity Supply (MWh) by Substation Budget — 10
8000 Cost to-date - £0.55M 275kV 131
=7 011V @122 @25k »
Asooo 14%
£
2
g Transmission Towers Line Series Compoasiti..
w

B&4K

21.97K o g™

BESW2 WSS

399353 s RURUOIRTAS ! ‘ s
SEE ee=IossHgE g3z
588%3 13¥¥32335§333g88¢ scoet [

Lé

Cost to-date | [ 1035K Gy

13.0% @ eL2eL2e2eLB

SUBSTATION

@ Electricity Demand (MWh) @ Electricity Supply (MWh)
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BeNne(ts of the Technoloy InAsset Management

|_:l Days from Last Maintenance - Transmission Towers
Quick Insights =
Y Asset View
o
Asset Condition Ticket Status
e Fai In-Progress [ ax
100 -
Line Series Composition Transmission Towers Cwned
L6
Y 1641K
b L o LY
@‘-’" : OO O OLEOLIZOLE® @34@L7 > Ownershp @Y ON
Maintenance Schedule
r T T T T T T T T T T T
Jul 24 Jul2s Ju 26 Ju 27 Ju 28 Ju 28 Jul 30 Jui 31 Aug 01 Aug 02 Aug 03 Aug 04
Inspection - T -
] Frast St : »
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BeNne(ts of the Technoloy InAsset Management

@ Back 2AC001 £12.66K £0.00K
Tower Reference Budget Cost to-date
Tower Assessment
Il 22001
£AEHE Rated / Actual Voltage (KV) Rated / Actual Frequency
20.28 23 174 hd
2AC004 . ) i “
2AC005 Tower Height (m) Age (Years) Wind Speed (Knots) 1+ nn IV
2AC006
2AC007 5
2AC008 One Circuit Outages H'StOFY
2AC009 4
2AC010 Insulators
2AC011
2AC012
2AC013 D55 .
2AC014 Construction Type
2AC015 C
3“;8 ‘f Status
AU/
2AC018 L12 0 2 4 6 8 10
2AC019 Line Series @ Total Outages (YTD) @ Planned Outages (YTD) @ Unplanned Outages (YTD)
2AC020A
2AC0208
2AD001
2AD002 Scheduled Maintenance Activities
2AD003
2AD004 . o = —
2AD005S
2AD006
2AD007 Inspection
2AD008 : :
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BeNne(ts of the Technoloy InAsset Management

Substations - Days from Last Maintenance
V Quick Insights
¥ ondi + Asset View )
o « oy s /
5 /
Asset Condition Ticket Status
100%
Dublify I { f |
Hand. “s w N - T
Fair 108 In-Progress 76
Critical 111 Pending 74
|- — b -
: 4B.5%
"p-=ratinc Violtages Substations Owned
 Substatio | 2 g
Substatio...
[
i
C pann el .
glist -l
(Olmapbox gnd S :
© Mapbox ® OpenStreetMap @400V @132V @275kV @ 66kV @ 25KV @ 3 » Ownership @Y &N
Maintenance Schedule
I T T T T T T T T T T T 1
Jul 24 Jul 25 Jul 26 Jul 27 Jul 28 Jul 23 Jut 30 Jut 31 Aug 01 Aug 02 Aug 03 Aug 04 Aug O
Inspection 1! e
Malae ® Cacdeal it d e -~ =
< »
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BeNne(ts of the Technoloy InAsset Management

@ Back
ABHA1 132kV

Substation Substation Rating
Substation

W s5HA1 £13.12K £0.00K

ABHA4
ABTH1 Budget Cost to-date
AETHZ
ACTLS
ALDW2
AIVET
ALVE4
AMEMT

AMEM4

AXMIN

AXMIS
BAGE2
BARK1C
BARK1G 1] 500 1000 1500 2000
BARK? g ity D (VAN 2 iy Sy AR 0.0 0.5 1.0
BARK3 @ Total Cutzges (YTD) @ Planned Outages (YTD) @ Unplanned Outages (YTD)

BARK4A

BEDD 1B
BEDD2
BEDD4
BESW1
BESW2
BICF4
BIRK1
BIRK2 Relay & Conirol upgrade
BISW1
BISW.2

Critical Pending

Electricity Demand and Electricity Supply (MWh) Outages History

Scheduled Maintenance Activities

T T
Jul 25 Jul 25 Jul 27 Jul 28 Jul 29
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BeNne(ts of the Technoloy InAsset Management

| Underground Cables - Days from Last Maintenance
Qi

e
uick Insights £ + ‘
- ponds 105.59K Asset View )
ot ° ! ‘L; : - /
;. A
United *
o Kingdom ® - =
. . Asset Condition Ticket Status
s * “6-0 -
Jublir LIV ( . ?‘ IS 1
= © e
Hand S s ' oot TR iaion

L P 2 o ; Fair Pending 10.61K
° Norwnict
}'. e . P Critical In-Progress 10.546K

x 248%
o0 ®
£ a v e {
LU W et ® Cable Type Underground Cables Owned
3 & Londnp dees®
o Y
L ]
e
Piymouth
b/C .
o
Rou 261K
OG’ SpRO? © Mapbox ® OpenStreethMap ) @D/C @CEL_UNKNOWN @ DECOMMISSIO... Owmership @Y ®@N
Maintenance Schedule
I T T T T T 1
Jut 24 Jul 25 Jul 26 Jul 27 Ju 28 Jut 29 Jul 30

Cahle Fycavatinon renair

P I
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BeNne(ts of the Technoloy InAsset Management

@ Back

Cable Assessment
10055728
10055178
10055177
10055107
10055106
10055105
10055104
10054721
10054720
10054719
10054718
10054434
10054433
10054368

Il 10054367
10054366
10054201
10053688
10053682
10052580
10052527
10052526
10052525
10052524
10052523
10052522
10052521
10057520

BEDDINGTON 275KV S/S

Cable Routs

£62.58K

Budget

Asset Condition
f |
£0.79K Bued

In-Progress

Cost to-date e

SGT1B 13KV PILC CABLE
Cable Set

Cable Type

Outages History

10054367

Cable ID
C
Status
N 22
Tunnel Age (Years) @ Total Cutages (YD) @ Panned Outages (YTD) @ Unplanned Outages [YTD)
Scheduled Maintenance Activities
.A.III'.M JuIIZS Jl.IIQB JI.IIET .AIIBG JuIIE .Jl.IIJD .Jl.l|3| Fu.lgl o1 ﬁ.ug|| oz Augltla Augl] ] .°|1l5|| o

Cable Excavation, repair

Inspection

Protection system testing
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BeNNelts of the Technoloy - Portrolo Optimization

Business Context

The choice of undertaking which capex activity, O&M activity, and in what order determines the Investment prioritization plan in the Asset Management Strategy. This requires
development of a ‘value function’ that captures Return on Investment, Upfront costs, Risks, Opportunity costs and benefits. To provide efficiency, status updates to the ‘Board’ can
trigger business processes like Invoice payments, Contract checking, sending emails, updating records, etc. Using Al/ML, the value function & business processes can be enhanced

The Proposed approach

Cumulative benefits - Optimized profile @Rol
M s 03
‘ 2 N i 25M 25M 25M
| ) 3 55 M
E a 22M
oHR oM ) LI 02
| S 2 5 ™
LR 2
2 ; g o : 5M
1 (3 £ 1 12M 4
il m I : City ThameslinkLondon 1990 147.00
&
% SIM i 0.9M Station Name Year opened Total Benefits 01
. > H
R —_—
0.5M
Assat toSigonce & Anahtics [ z Y. bg 147 37K
J . aen peccomas " 53 o 0.02 001 : Est. Duration reduction i Total Cost of Maintenance
L BSNALS — o MO0l 1) betted CONOMECH, COTA Mdheoanca, s, sccountabley A delegeton T Tteeaa o . 001 001 0.01 0.00 ] 0
s 0.0M R O a2 000 00 tha
‘ - - — . oM veen Sesesesscecncecsesaneanaemen,enny Shutdown Rates TimeofActvity = [pNecessy 00
* Loveraging AUML <ohifon 5 fonktme Viskus, Rk caphue; wppon g 0M £50M 100M £150M 5 M £400M
SBDA A L = Al i il @Pre - Opt Shutdo... @Post - Opt Sh @Pre-Opt Mean ti... @Post-Opt Mean 0 Gl
* Rosiant work tark Cumulative costs - O| i
= 65
Cumulative benefits - Optimized profile and Rol by Cumulative costs - Unoptimized profile
Cumulative benefits - Optimized profile @Rol
3M 03
028
= 2.5M M M
b
& 0.22
3 i
fm 002 i 02
= s H
-8 e e
[S) 8009 i
bisme 1 014
£ ity i
3 HEE 012 e o 0.1
S HER) ' [ PETS
Sqm 009 : i 009 jpis 009 009 i o
2 Sy i I N " "
2 f fimt i H i i
i} i ' " 2
s . . " . i
H H ' £y i: .
g (i E gyt
068 01N h
A i 43V by AL Bt aie, Podin A7 L i, o &
oM v o\ oNd o Wt Y ; N 0.00 ; 0.0
£0M £50M £100M £150M £200M £250M £300M £350M £400M

Cumnlative racts - | nantimized nrafils
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BeNNeits of the Technoloy InAsset Management

Business Context

Assets today have variety, volume & velocity in their Data. Different stakeholders monitor different aspects of the business. A single ‘view-of-truth’ around
asset data, with multiple data-views, compatible with Desktop & Mobile environments, can help real-time monitoring and decision making. Integration with
Data & Work-flow management technologies can allow decision makers to view and act on Data in real-time

e o= _
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Visualzation | _ 1
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Visualzation and Analysis

kemg  Cost Audit Enhancement Tool
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LonSIcierations - Every Gompany canmove on [0 technologdy at same time'?

Asset Management Maturity

« The implementation of the use of technology has to be
step-by-step

« The company have to have the Asset Management
methodology implemented

« At least consider ISO 55000, methodology, procedures
and practices

» The governance procedures are so important as a other
disciplines
People are the key
Data security

Data Register Maturity

Methodalogy
* Modify Features, Update Model! algorithm parameters, Combination method

!

<N
. L | | pgocs
Process Maturity . e

Creating / Updating

Model(s)

Input Dat
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LONClusIons

« Asset Management is a decision making
process

« The decisions are making with information
not with data

« Half information means half decision

« Asset Management is not maintenance
costs

« Be careful how are we treating the data that

i come from the field?
Data Volume ° Be careful to _not get lost in the data volume

* Methodology is fundamental

» The profile of the professional are changing:
less data treatment, more data analysis

* People are the key

Data Velocity

Near Real Time

»

Data Variety
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IV Encontro Técnico ISA Sao Paulo na Enel
6 de novembro de 2019 - Barueri / SP

Perguntas

» Claudio Graeff
» claudiograeff@kpmg.com.br
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