
EMPOWERING UTIL IT IES  
IN A DECENTRALIZED ENERGY ECONOMY



INDUSTRY EVOLUTION

TODAY TOMORROWYESTERDAY

Pr
ic

e

Generation Transmission Distribution

Po
w

e
r

Generation Transmission Distribution

Co
nt
ro
l

Pr
ic
e

ResponsePo
w
er

Utility

© 2017 Opus One Solutions. All rights reserved. Proprietary and Confidential. 2

Multi-way transactive platform modelDistributed energy resources integrationOne-way pipeline model



THE PROBLEM 
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CHAIN REACTION OF CHALLENGES
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Blind, 
Aging, 

Congested 
Grid

Blind, 
Aging, 

Congested 
Grid Control Optimize Valuate New business 

modelsVisibility

the distribution grid  
is blind…

• DER types and 
locations? 

• Voltages?

• Capacity?

• Hosting Capacity?

• Real Power?

• Reactive Power? 

• Losses? 

• Unbalanced phases? 

without sufficient 
controls…

• Switching?

• Topology? 

• Power quality? 

• Distribution assets? 

• DER dispatch? 

• Curtailment?

• Ramping? 

• Frequency? 

managed 
sub-optimally…

• Right place? 

• Right time? 

• Right capacity? 

• Right power quality?

• Right certainty of 
dispatch? 

• Min losses, demand, 
new capacity? 

unclear about the 
value of DERs…

• By location

• By time

• By phase

• By service (capacity, 
losses, reliability, 
reliability, etc.)

• By certainty

• By DER type

fails to evolve in 
business models

• Revenue to utilities 

• Revenue to DERs

• Rate impact to 
consumers

• Customer service

• Sustaining growth 
beyond “wires only”



TY ING IT  TOGETHER

Edge-based DERs

Energy 
Platform

Distribution Grid

Bulk Power
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Aggregation 
Latency 
Security
Availability
Ramping
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The distribution system has been a black box, but holds the key to unlock value in the integrated energy network



5-STAGE STRATEGY FOR MANAGING DERS
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Transactive 
Energy4

Optimization3
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Management2

No
Control

Direct 
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DER Operational 
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Business Models

Indirect 
Control

Situational 
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GRID’S DNA

MODELING & 
TOPOLOGY PROCESSING

STATE ESTIMATION, FORECASTING & 
POWER FLOW ENGINE

NON-LINEAR OPTIMIZATION ENGINE

• 3-phase AC unbalanced for 
distribution grids at the “edge”

• Dynamic topology processor for “as-
operated” network analysis

• Advanced decision making under 
complex two-way power flow

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

• 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)
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PLATFORM APPLICATION SUITES

U
TI

LI
TY

PROSUMER/
COMMUNITY

PLANNING

Optimal DER Types, 
Location & Size

Optimization of DER planning using 
tech-economic modeling

Non-Wires Alternatives 
Investment Generator

DERs for NWA and optimizing 
overall investment portfolio

DSSE/Online Power Flow
Online power flow for full distribution 

visibility using DSSE

Dynamic Hosting Capacity
Computing hosting capacity under 

operational timeframe

Optimal Power Flow/VVO
Online loss computations and 

optimization under complex power 
flow, VVO and DER dispatch

DER Impact Analysis
Dynamic locational marginal impacts 

of DERs, hosting capacity analysis

Unit Commitment (UC)
Day-ahead clearing and unit 

commitment, with hour-ahead and 5-
min adjustment based on SCOPF

DER Bidding Agent
DER agent to bid onto DSO markets

DER Locational and 
Marginal Valuation

1-min to hourly DER locational 
marginal valuation and pricing

Market Transactions
Multi-sided platform achieving “win-

win” between grid and DERs

D
SO

/ISO
/R

TO

OPERATIONAL PLANNING REAL-TIME OPERATIONS BUSINESS MODELS

Capacity Reserves
Peak capacity reserves for relief/NWA, 
transfer capacity reserves for outage 

restoration

Premise Microgrid
Onsite power and energy 

management 

Community Microgrid
Multi-customer resiliency and energy 

exchange

Grid-of-Grids Management
Dynamic reconfigurable distribution-scale microgrids

Utility Microgrid
Utility-scale resiliency with distribution 

automation
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Pricing Generator
DER value-based pricing, based on 
DLMP, incentives, rates, tariffs, and 

market structures

Stochastic Quasi-Static Time 
Series (QSTS) Power Flow
Play-forward with power flow and 

optimal dispatch under uncertainties 

Nodal DER Valuation
Automated DER stacked value 

quantification

Constraint Management
Online hosting capacity margins and 

mitigation

DER Scenario & Grid 
Simulator

What-if scenario analysis under 
different DER and grid situations

Integrated Distribution 
Planning

DER Management 
System

Microgrid Management

Transactive Energy 
Management



ENHANCED SYSTEM LAYER FOR DERS
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ENHANCED 
SYSTEM LAYER

TRADITIONAL 
SYSTEM LAYER

TELCOM & DATA 
LAYER

LOCAL DEVICE & 
CONTROL LAYER

AMI 
Meters

Sensors / 
RTUs

μ – PMUs

LTC, VR, 
CAP, 

Reclosers

Energy 
Storage

PV 
Inverters EVs DERs Building 

Devices

Substation 
SCADA LAN Field LAN WAN NAN HAN AMI

EMS SCADA / 
DMS OMS Planning DERMS

DRMS, 
WMS CIS, 
GIS, etc.

Stochastic 
Analyses

Real-time 
Operations

Situational 
Awareness

Topology 
Analysis

Dynamic 
Scenarios

Operational 
Planning

ENERGISE Solutions 
Architecture

μ – Grid 
LANS

©2016 United States Department of Energy.

“…advanced methods 
to model, simulate, and 

predict distribution 
power system 
behaviors..”

“..these methods 
include real-time 

distribution power flow 
(PF), optimal distribution 

power flow (OPF), 
distribution system state 

estimation (DSSE), 
stochastic analysis, 
predictive analysis, 
dynamic scenario 

building for “what-if 
studies”, and machine 
learning techniques.”

DER critical area



1. DER valuation along 
full value stacks 
(vertically) and 
networks (horizontally)

2. Dynamic hosting 
capacity analysis

3. Non-wires alternatives 
generation

4. Investment strategy 
and risk analysis

5. Generation & 
transmission 
coordination (fuel 
supply, bidding, etc.)

Integrated 
Distribution Planning

IDP REFERENCE PROJECT
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Largest IDP project, repository of DER valuation and NWA generation in the world

• 2,000+ feeders across 
service territory

• 10 year planning 
horizon at 8760 intervals, 
at every asset level and 
every node

• Directs multi-billion $ 
capital investment plan 
over the next 10 years

Integrated 
Distribution 
Planning



SUITE #3: TE MANAGEMENT
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WHOLESALE MARKET

DISTRIBUTION MARKET ON DSP

DER MARKET PARTICIPANTS

TRADITIONAL CUSTOMERS
Do not choose to actively manage 
energy usage, or difficult to do so 

(no control)

ACTIVE CUSTOMERS
Actively modulate usage in 

response to market signals to 
reduce bill and maximize revenue

PROSUMERS
Installs DER including generation & 

storage to reduce bill/max 
revenue/resiliency

DSO

ISO/RTO
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Co-branding, Advertising, 
3rd Party Access Charge, 

Outsourcing

Wholesale Energy & Services

LEGEND

Products & 
Services

Payments & 
Fees
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Transactive 
energy platform 
to transact 
value between 
grid and DERs

Transactive Energy 
Management



TE  REFERENCE PROJECT:  NATIONAL GRID
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1. Calculate and 
generate location-
based pricing 
signals based on 
LMP+D

2. Incentive 
generation from 
local DER owners

3. DER bidding agent

4. Market clearing

5. Adaptation of 
OpenADR 2.0

Transactive Energy

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

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, interconnection, 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.”

Transactive Energy 
Management



POSIT IVE FEEDBACK LOOP OF CONTINUOUS VALUE
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Grid/DER Valuation
DER locational and temporal valuation and 

price generation (if required), based on 
emerging economic/regulator models

Customer Value-Add to Grid
Engaged customers are incented to align 
operations to the benefit of the greater grid

Grid Investments & Operations 
Utilities modernize grid investment planning and 

operations given the added value from DERs

New Platform Business Models
DER values enable integrated energy markets 
and win-win business models between utilities 
and DERs

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

Visibility, Control, 
Optimization

Power flow results on every node 
across the distribution network, 

dynamic hosting capacity, 
optimal power flow controls
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