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INDUSTRY EVOLUTION
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One-way pipeline model Distributed energy resources integration  Multi-way transactive platform model
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THE PROBLEM
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CHAIN REACTION OF CHALLENGES
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Blind,
Aging,
Congested .
(grid Control Optimize Valuate New business
models
the distribution grid without sufficient managed unclear about the fails to evolve in
is blind... controils... sub-optimally... value of DER:s... business models
+ DER types and » Swifching? * Right place? » By location * Revenue to utilities
locations? + Topology? + Right time? + Bytime + Revenue to DERs
* Voltages? + Power quality2 + Right capacity2 + By phase + Rateimpact to
+ Capacity? + Distribution assets? + Right power quality2 + By service (capacity, consumers
+ Hosting Capacity? - DER dispatch? - Right certainty of Ios.ses: 'reliobili‘ry, « Customer service
+ Real Power? . Curtaiiment2 dispatch?g reliability, etc.) + Sustaining growth
« Reactive Power? . Ramping? * Minlosses, demand, * By certainty beyond "wires only”
new capacitye * By DER type

* Losses? - Frequency?
* Unbalanced phases?
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TYING IT TOGETHER

The distribution system has been a black box, but holds the key to unlock value in the integrated energy network
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5-STAGE STRATEGY MANAGING DERS
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MODELING &
TOPOLOGY PROCESSING

Z=R+jX
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* 3-phase AC unbalanced for
distribution grids at the “edge”

* Dynamic topology processor for “as-
operated” network analysis
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* Advanced decision making under
complex two-way power flow
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STATE ESTIMATION, FORECASTING &
POWER FLOW ENGINE

~

* Full situation awareness (e.g. P, Q, |, V)
under many unknowns while
leveraging available data (e.g.
SCADA, AMI) for convergence

GRID'S DNA

NON-LINEAR OPTIMIZATION ENGINE

* Non-linear optimizer computing exact
Jacobian, Hessian and Lagrangian, to
overcome non-convexities to reach
global optimality

* Multi-objective, multi-agent enabling
new utility and customer business
models (e.g. transactive energy)




PLATFORM APPLICATION SUITES
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ENHANCED SYSTEM LAYER FOR DERS

@ENERGY ENERGISE Solutions

Architecture “...advanced methods
to model, simulate, and
predict distribution
Analyses Planning Scenarios ENHANCED b . "
ehaviors..

SYSTEM LAYER
*.these methods

include real-time
distribution power flow
(PF), optimal distribution

Real-time Situational
Operations Awareness

power flow (OPF),
TRADITIONAL distribution system state
SYSTEM LAYER estimation (DSSE),

stochastic analysis,
predictive analysis,
dynamic scenario

; TELCOM & DATA building for “what-if
Substation . A
SCADA LAN LAYER studies”, and machine

learning techniques.”

Sensors / LTC, VR, Ener PV Buildin LOCAL DEV'C E &

- DER critfical area
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® ® © |Integrated

®® @ Distribution IDP REFERENCE PROJECT

® ® ® Planning
Largest IDP project, repository of DER valuation and NWA generation in the world

Infegrated
Distribution Planning

DER valuation along

full value stacks ' Xy _ ¢ ' 2,000+ feeders across
(vertically) and ' ; j an _ service ferritory.
networks (horizontally) \ '

_ _ _ : (] o _ ) 10 year planning
Dynormc hosfmg _ARSel] % : ol horizon at 8760 intervals,
elejelelell)elgle N : S ' Ll gt at every asset level and
Non-wires alternatives _ _ ' : SVenPnoce
generalgy B W i) %4 L% Directs multi-billion $

9 capital investment plan

Investment strategy

X ; ;i : RN, o over the next 10 years
and risk analysis P 3, e & N
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transmission e W
coordination (fuel : R

supply, bidding, etc.)
*
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() g SUITE #3: TE MANAGEMENT

DER MARKET PARTICIPANTS LEGEND
Products &
TRADITIONAL CUSTOMERS ACTIVE CUSTOMERS PROSUMERS Services
Do not choose to actively manage Actively modulate usage in Installs DER including generation & « Payments &
energy usage, or difficult to do so response to market signals to storage to reduce bill/max Fees
(no control) reduce bill and maximize revenue revenue/resiliency
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DISTRIBUTION MARKET ON DSP 3 Parly Aceas: Carge.

Outsourcing

Wholesale Payments

Wholesale Energy & Services

WHOLESALE MARKET NOJINI®,
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" Wanagement TE REFERENCE PROJECT: NATIONAL GRID

Integrative win-win business models using DER value as a key operational parameterin NY REV

LI Ngtionalgrid

Transactive Energy

Calculate and
generate location-
based pricing
signals based on
LMP+D

Buffalo Niagara
Medical Campus

Incentive
generation from
local DER owners

L

DER bidding agent
Market clearing

Adaptation of
OpenADR 2.0

el Ly
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Reforming the
Energy Vision

NEW YORK
L. OPPORTUNITY
Distributed System Platform:

“an intelligent network platform that

(1) provides safe, reliable, and efficient electric services by
integrating diverse resources to meet customer's and society's
evolving needs

(2) fosters broad market

the DSP

(1) offers services such as information, inferconnection, or dispatch
services at prices and terms regulated by the PSC

(2) compensates DER providers and their customers for the value

they provide to the grid. The order states that the DSP market

structure must exchange DER services in fair and open markets.”

Buffalo Niagara
Medical Campus




POSITIVE FEEDBACK LOOP OF CONTINUOUS VALUE

Grid/DER Valuation

DER locational and temporal valuation and
price generation (if required), based on
emerging economic/regulator models

Visibility, Control,
Optimization

Power flow results on every node
across the distribution network,
dynamic hosting capacity,
optimal power flow conftrols

Grid Investments & Operations

Utilities modernize grid investment planning and
operations given the added value from DERs
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Customer Value-Add to Grid

Engaged customers are incented to align
operations to the benefit of the greater grid

Customer
Engagement

Empowered customers can
transact value with each
other and the grid as a
platform

New Platform Business Models

DER values enable integrated energy markets
and win-win business models between ufilities
and DERs




& opusone

o1l u

Mark Hormann
Director of Grid Solutions

mhormann@opusonesolutions.com
1 (650) 477-6459

© 2017 Opus One Solutions. All rights reserved. Proprietary and Confidential.




