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TRANSACTIVE ENERGY AND FLEXIBILITY

e
Alicia Carrasco, Regulatory Affairs Director, Siemens Smart Grid

Expert Workshop Demand Response, September 11 2015, EPFL-IRGC Lausanne

Confidential © Siemens AG 2015 All rights reserved. Answers for infrastructure and cities.
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Session 2: Identification of effective business models to

capture the value of demand response

Focus

The factors that could influence the emergence of business models
archetypes for demand response — Regulatory Driven Development and Model

Transactive Energy like communications and business model through which
electric customers interact with their utility to buy and sell electricity based on economic
and reliability signals

NY REV and DSP - Reforming Energy Vision Initiative and Distributed System Platform
- towards making New York’s electric system cleaner, more resilient, and more
affordable
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Future state based
on evolving energy
landscape

1 More automated and
digital, with more
sophisticated voltage
control and protection
schemes

@ raciiitates increasing
renewables & two-way
power flow

3 Cyber mitigation must
be included Source: SCE
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Economic and strategic | N
Y reg
ulatorsg
| r
E.ON to Split Into pr:pqse o
Two Companies ma:kmg o .
FRANKFURT - German utility l ki new
E.ON SE said late Sunday it will andmark REV
s;‘:riit into two companies, with one | .
focused on renewables and the . UH!H}' -
i aligned v optimi o 21 ot
new unﬂ:::e*l* giant aims to Energy ras,,umsmmng distribyteg
ifl:lhriss rapid nhangﬁslin the ~ I
energy market and facilitate the )
valuation of its assefs.

The Wallstreet Journal
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Transactive Energy — Modeling the Vision?

The transactive energy model captures the evolutionary transition from the traditional
model where utilities provide electricity and ancillary services to customers with minimal
communications outside the monthly bill for service, to today’s transitional situation
where some customers self-generate and buy and sell power to the utility at fixed

rates.

A system of economic & control mechanisms that allows the dynamic balance of supply
& demand across the entire electrical infrastructure

using value as a key operational parameter Transactive Enery Frameser v Ver 10
Gridwise@
Customer r ::-ri“..mr ”IT :n"
Relalionship Halanang Maskes
. . . At
Gridwise@ Transactive Energy Framework
http://bit.ly/1FOKr2| W R A Autamated s

Campus
Migro=gnd Intelligent

“GalfDalrairalan”
EkigHome

Distribution
Operations
Igtrumanted

3008 e b

2018 s [
Figure 4: Stages of asdoption of tramsactive operations for mdustry [185).
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REV: Reforming Energy Vision NY

Yesterday's Energy Model Tomorrow’s Energy Model
Centralized Power What is REV? Cleaner, Local Power

REV is an energy modemnization inHisthve that
will fundamentally transform the way electricity is
distributed and used in New York State.
REV will bulld a bridge to a cleaner, more efficient
and sffordeble energy system by:

= Cresting the power grid of the futwre smnd

enabling customers fo better manage and reduce
their enengy costs

» Focusing on system efficiency, total bills, carbon

emissions, echnology iInnovations, resiliency
and competitive markets around customers

« Addressing issues e rising electric bills,

reliability, resiliency, emission reductions, jobs,
and the low income “electric divide™

REV will help protect the environment, lower
energy costs and create opporiunities for economic
growth.

For more information on the REV inltiative, visit
wanw. dpsumy.gov

Heat and Power
(CHF) plant

“Mew York Prodding UiiSes to Shift From Monopoly Model.. The move

individunls and other companies - notably roofiop solar peneis™
Dioomberg, Moy 12, 200

“in one of the most promising moves in the energy sector in years, Bew York
State | proposing & wey 1o get a head start on, and perhaps lead, & revolution
genersion”

i the world of dlectricty
New Youe Times, “Smarter Hectricity in New York™ Moy 12, 2008

Page 7 © Siemens AG 2015 All rights reserved.
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REV proposes the development of a platform to create market based,
sustainable products and services that drive an increasingly efficient, clean,
reliable, and customer-oriented industry

Themes: Key Design Principles:
- Distributed energy « Collaboration
resources (DERs) as a « Transparency
core system resource - Standardization
- |Increasingly customer-  Non-discrimination
centric » Action-orientation
« Market animation over
mandates

- |Increasing transparency
and access

Source: RMI
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The DSP is an intelligent network platform that will provide safe, reliable and
efficient electric services by integrating diverse resources to meet customers
and society’'s evolving needs.

Key Functions of the DSP

+ Design and plan distribution system that integrates
DERSs as primary means of meeting system needs

* Plan for and accommodate new distributed
generation and demand response

+ Balance production and load in real time

* Monetize system & social values

* Coordinate interactions between customers, with the
distribution system and with energy services
markets (DSP markets and NYISO)

Source: RMI
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REV drivers: REV policy objectives:

+  Worsening system efficiency threatens
higher prices
* Aging infrastructure and flat sales

means costs cannot be recovered from
increased sales base

+ Aging infrastructure presents
opportunity to make smart, strategic
choices and avoid lock-in

» Rapidly declining costs and increasing
capabilities of DERs

* Increasing DER asset base with
inadequate communications drives
underutilization

+ Need for new reliability and resilience
approaches

+ Need to mitigate carbon emissions

+ Enhanced customer knowledge
and tools to support energy bill
management

+ Market animation and leverage of
ratepayer contributions

+  System efficiency

*  Fuel & resource diversity

+  System reliability & resilience

*+ Reduction of carbon emissions

Source: RMI



In Summary : Areas of focus

§ Transparent Pricing
§ Energy & Transport

priced separately

Grid connection
location matters

Fluid movement
among product &
service choices &
payment options

Interval meter
settlements

Information security

Page 11

Market
Operations

Empowered
Customers

Smart
Devices

Source: Siemens Transactive Distribution Grid Ecosystem

e
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Observable with
sensors and dynamic
operating models

Loosely coupled
network of networks

Control points with
closed loop operation

Forecasting to support

a dynamic market
environment

Information security

Market-aware grid-
friendly devices to
serve the consumer &
grid

Autonomous rules or
goals-based
operations

§ IPv6 & Std protocols
§ Secure e.g. PKI
§ Management of

devices and
distributed apps

© Siemens AG 2015 All rights reserved.



Transactive Distribution Grid Functions (New York)

Grid

Customer/DER/
Microgrid

SIEMENS

Real-time load monitoring

Real-time network monitoring
Adaptive protection

Enhanced fault detection and location
Outage and restoration notification

Automated feeder and line switching
(FLISR/FDIR)

Automated volt/VAR control
Real-time load transfer
Dynamic capability rating

Diagnosis and notification of
equipment condition

Power flow control

Automated islanding and reconnection
(microgrid)
Electricity storage

Algorithms for grid control and
optimization

Direct load control
DER power control
DER power factor control

Automated islanding and
reconnection

Electricity storage

Algorithms and analytics for
Customer/DER/Microgrid control
and optimization

Dynamic event notification
Dynamic pricing
Market-based demand response

Dynamic electricity production
forecasting

Dynamic electricity consumption
forecasting

M&YV for producers and consumers
(premise/appliance/resource)

Participant registration and
relationship management

Confirmation and settlement

Billing, receiving and cash
management

Free-market trading

Algorithms and analytics for market
information and operations
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