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The industry Is facing significant disruption

DER ~ . Climate
___integration ‘ ~\ impacts ~ Data as the

new energy

Changing b = 4 4
regulatlon&pollcy ..~ Cybersecurity risks
Digital ,_ , J
aTransformatlon_ )

Aging 7
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models



Reliability &
Resilience

v

Mitigate power
disruptions

y

QJ Sustainability

Operational
Efficiency {:_5,

- Minimize ecological
q footprint

Optimize resources @b
]

& operations

Utilities are under pressure to operate
more efficiently while modernizing the grid
& delivering improved service

i |

e

Flexibility

®

Maximize grid
adaptability



Evolving complexity of the energy value chain

Market Orchestration How do | procure
(Energy Requests, Bids, Competition, Validation and Settlement) flexibility?

Grid Optimization How do |
(Constraint Mgmt, Load Relief, Outage Mgmt, RT & Look-Ahead) enable DER?

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Flexibility Services How do |
‘ (Aggregation, Contract mgmt, VPP, Demand Mgmt) optimize DER?

Smart
Homes

Customer Engagement How d07|
aialt (EE, DR, DSM, Marketplace) engage:

Buildings

Substations
Energy

. . storage
Microgrids 9

Electric vehicles Solar

Prosumers & DER Providers




Causing grid operational constraints
DER can exceed network limits and cause risks to system safety, reliability & quality

ault levels 1

Protection set




Requiring new ways to optimize supply and demand

Engage
Customers . Homes

Plan &
v Buildings

Optlrn_lze & > Data Centers
Maintain

Analyze & Industries
Automate
Provide new
Infrastructure

services



Managing the Lifecycle of the Grid

Foundational, stepwise, cybersecure digital transformation & grid data management

Graphic work design

Grid planning .
DER analysis _ L]  Geospatial asset management
Investment planning | Mobile work management

Customer
engagement &
Demand-side
management

o Data hub
il ' Monitor -

. e =k — Device management
Ll Meter data management

LV analytics
? Crerate

Optimize
Maintain - Advanced distribution

& transmission

Asset health &
management

maintenance

Grid flexibility ™
DER management




Enterprise solutions for the Grid of the Future
Digitalization, optimization & automation for flexibility, resiliency & risﬁmitigation

|

r |




Investing in innovation and collaboration

Organic R&D e Incubating bold ideas
Across the portfolio H  Grid Operations-aaS

Partnering &
Microsoft, Esri
Innovation projects @ Acquisitions

% DOE, EPRI, ARENA, Ofgem OSlsoft, ETAP

"fiﬁ: AutoGrid 2= APLINES ol Microsoft: @ esri
w ﬂ_J“ﬁhh

(@ osott. Vetap

Equity ventures
AutoGrid, Uplight, Aplines




Comprehensive DER management
Increased grid flexibility and maximum DER integration

Providing situational awareness
Optimizing planning & operations
Enabling more DER connections
Facilitating new types of grid services

Grid
Optimization

Flexibility
Services

Customer
Engagement

A o | ¢




DER management capabilities providing grid flexibility

Monitoring & Visibility Realtime Operations

» Behind-the-meter DER awareness e Mitigate constraints as the occur
Hosting Capacity Demand Management

» Location dependent grid capacity  Flexibility to manage system demand
Connections Assessment Active Network Management

e Simulation analysis of new connections » Ultilize flexibility markets to gain access
Planning Scenarios to dispatchable resources
Dynamic Operating Limits

o Upper and lower limited via advanced
analytics

» Optimization options vs reinforcement
Look-ahead Operations

e Mitigate predicted network constraints .
i Virtual Power Plants

» Peaker plant replacements




EcoStruxure DERMS providing grid flexibility

DER Monitoring =
i.a Min

*Behind-the-meter DER awareness

{1 P

|, .

Demand Management

*DER flexibility to manage system demand

Dynamic Qperating Limits
*Calculate DOE when optimizing DER operation

Look-Ahead Operations
*DER flexibility to prevent predicted network constraints

Active Network Management

-Utilize behind-the-meter DER flexible services to manage
network constraints in real time

BESS

AE\
L
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Procurement with flexibility market
Address overload and voltage constraints

o Qualification/ o
Visibility Availability

A A

Request (Areas, details) | Qualified assets / Bids Availability update

« Example occurance and duration (overload, 04/10/2022 from 10:00 to 11:45)
» Example value (275A where maximum is 250A)

Network reinforcement

> Flexibility services




Planning for non-wire alternatives
Use DER flexibility to enlarge grid capacity

Techno-economic comparison |

N N

Non wire alternatives

v" Flexible contracts

: v' Adding energy storages
infrastrucure ‘ v"Initiating customer programs

Expand

Hosting capacity analysis

S i e
Planning study setup

:




DERMS example projects across geographies

Active Network
Management

‘electricity

north wuest

Market
Optimization

100 MW
Challenge

SE Microgrid
Integration

Single Phase Cap
Bank Control

Energy Storage




Definir métodos e ferramentas para promover a integracdo adequada de Recursos Energéticos Distribuidos (REDs) ao Centro
de Operacao e Controle da distribuidora, de forma a reduzir os impactos dos REDs, melhorar a qualidade do fornecimento e a
confiabilidade do sistema elétrico de distribuic&o

“Estudo de Caso em Rede de Distribuicdo Real, contemplando um numero limitado de
subestacdes/alimentadores e REDs de propriedade da Cemig e de clientes, bem como o desenvolvimento de um
plano para expanséo futura do gerenciamento de REDs, abrangendo todo o sistema de distribuicao”.

Casos de Uso: DERMS instalado!

Integragdes com sistemas corporativos
FAT, SAT realizados

Sistema em Operacéo

Inicio do Periodo de Avaliacao

*Gerenciando as restricoes de
capacidade dos equipamentos
*Mitigar problemas de tensao
*Flexibilidade Operacional
eCargas mascaradas/fantasma
Otimizacao Operacional » _ R
*Mitigacéo de Incidentes Expansao dos Sistema em negocliacao
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