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Energy and grid transformation
Transition from a centralized to a distributed grid

Traditional grid New grid

New developments are accelerating the transition
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Energy and grid transformation
Our business is changing

Utility Industry Commercial Water Mobility
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OPTIMAX® for Industrials, Commercials and Virtual Power
Plants

As power networks increasingly depend on renewables and distributed energy systems,
controlling and optimizing those systems -- reliably and profitably --is now a priority.

With OPTIMAX®, customers can reduce energy cost and emissions by optimizing the
collection and dispatch of distributed energy resources (DERS).



OPTIMAX® for Industrials, Commercials and Virtual Power Plants

Value

Reduce energy costs and site emissions

Enable participation in wholesale energy markets

— Costs: Enables industrial and commercial sites to cut energy
costs by 5-10% without impacting operations.

— Emissions: Enables industrial and commercial sites to
integrate more renewables and minimize use of costly, CO2-
emitting fossil fuel without risking reliability or grid stability.

M

— Integrate small-scale generators: Enables distributed
providers to seamlessly integrate, optimize & trade production
from 1000s of small-scale generators across large areas.

— Create Virtual Power Plants: Enables multi-unit power plants
to optimize production and respond quickly & flexibly to
changing markets by operating as a virtual power plant.

— Balance production and consumption: Enables utilities to
balance production and consumption in multi-source systems
(CHP, Water, HVAC) through day-ahead and intra-day planning.



OPTIMAX® for Industrials, Commercials and Virtual Power Plants
Unique Selling Points

Control and optimization system for autonomous control of generation units, storage and controllable loads

— SCALABLE from few technical units to many thousand

— SPEED world-leading optimization engine — mathematical optimization - parallel computing power
— FLEXIBLE Modelling your business case — standardized open interfaces —include any energy vector

- AUTOMATION Automated communication across all levels
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OPTIMAX® for Industrials, Commercials and Virtual Power Plants
Application Area Overview*

Electrical Thermal Water Mobility
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OPTIMAX® for Industrials, Commercials and Virtual Power Plants

How
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Predictions of the utility demand (electricity, heat, water, mobility, ...), relevant environmental factors (local
outdoor temperature, sun, wind, ...) and market prices (EEX, EPEX day-ahead, EPEX intra-day, ...).
Simultaneously addressing several time scales.

Piece-wise linear approximation of non-linear Modelica asset models, to maintain mixed-integer linear
program (due to scalability). Here, all hard and soft constraints are configured to calculate the optimal
setpoints with the given multi-objective cost function;

Optimal setpoints (from production, storage and controllable loads) are sent to the overarching control
system (or to assets directly), where the classic Pl loops continue to do their job. These set-points are of
course also cycled and even real-time optimized (eg. discrete market volumes vs. continuous behavior of the
assets, forecast uncertainties).



OPTIMAX® for Industrials, Commercials and Virtual Power Plants
Optimization overview and communication flow
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next 36 h

IDO

* Reserved band

* Load and weather forecasts
* Units availability

* Real-time measurements

Every 5 minutes

* Real-time measurements
* Manual operation

g4 Postprocessor

Optimized unit
commitment, incl.
Scheduling of

economic dispatchand
energy reserves
Flexibilities for DAO
trading

Updated unit
commitment, incl.
Scheduling of
economic dispatchand
energy reserves
Flexibilities for IDO
trading

Setpoints for all units
Alarm and warning
signals

Aggregator/
System Operator

Price forecast
Renewables forecast

OPTIMAX

Demand forecast

Assets

Optimized schedule
Day-ahead flexibilities

— | Optimize
4 day-ahead schedule
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Day ahead .
trading b |

Day ahead trading results

Intraday trading results

h 4

Measured values

A

h, S

Intraday

trading
Re-optimized schedule

Intraday flexibilities
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Base control




OPTIMAX® for Industrials, Commercials and Virtual Power Plants

System topology

ABB operates the
OPTIMAX for industrial
and commercials cloud
and provides services to
utilities, aggregating
many local sites and
exchanges with the VPP
for trading

ABB delivers OPTIMAX for
virtual power plants
vertically integrated
utilities, aggregators,

Distributed
3rd-party assets

ABB delivery of Edge
Gateway and eBOP
(solar, storage,...)

Optimization

and cities OPTIMAX® for virtual A
power plants ofirinini]
Relevant * Plants
aggregated
data for trading 1
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Site data
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Multiple deployment models possible

Secure digital solutions on-premise, in the cloud, and in an ecosystem

Fog
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Edge
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OPTIMAX® for Virtual Power Plants

System architecture

Application server !

Optimization Engine

OPTIMAXE® for Virtual Power Pools

A

Real-time gateway (OPC-UA/Modbus)

i

Forecast and Trading

Load and Renewable Forecast
Flexibility Indication

Trading Decision Support and Interface

(¥2) Hourly

Real-time gateway (Modbus TCP, IEC 60870-5-104)
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OPTIMAX® for Industrials, Commercials and Virtual Power Plants

Engineering Data exchange Operation

L
HOW to Com m u n]cate? - Excel Add-in - SFTP Server - Web Client
ﬂ - OpenModelica - SQL Server IEC104 Master

Lightweight Remote Forecast import / Monitoring, BUSINESS SYSTEMS
Atomic Host Maintenance Schedule export Control commands
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File Server Dynamic Optimization Container Web Server vibEONeT

(samba) (don/runtime) (cockpit/ws)
Cache Web Service for |EC 60870-5-104 Application
DB application data Slave pages
—

OPC UA Client Modbus Master System pages

Security
SSH Server,
Firewall
Management

System
Workplaces

CMMS, ERP, DMS,
CAD, Video ...

Optimizer with
- FMU interface

- Task scheduler
- TSV file r/w
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OPTIMAX® for Industrials, Commercials and Virtual Power Plants
What to communicate? I/O example

Operator

Real-time
Interface

Active power forecast

Reactive power forecast

Operating mode

Maximum charging point (%) Active power setpoint A
Maximum discharging point (%) Energy storage Reactive power setpoint "
Alarm signal Start/stop command L ':':l':"m.
- - nterface
Warning signal - mgn charging power Reset command -
Watchdog signal *  Maximum discharging power | \Watchdog signal
* Charging efficiency >
Active power measurement * Discharging efficiency Actual cost R
* « Levelized cost of electricity b4
Reactive power measurement (LCoE) Charging power constraint R
SOC measurement : :“::::::cc Discharging power constraint
Optimal charging scheduling Start-up/shut-down constraint
Optimal charging point (%) . SOC constraints .
Optimal discharging scheduling
Optimal discharging point (%)
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ABB Ability™ Energy Management for Sites

Site Assessments

Conventional development

Forecast/
Feasibility

Forecast/ Planning Control

Feasibility T algorithm
Tools
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Smart operation influence forecasting, planning and design
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il GREEN ENERGY PARK
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Machine learning for real-time Advanced Multi-Energy Trading (MAMUET)
Green Energy Park (Zellik, Belgium)

AGENTSCHAP
., INNOVEREN & ONDERNEMEN

e T SING THE FUTURE

CO-2 NEUTRAAL BATTERY TO VEHICLE TO GREEN THERMISCH EXPERIMENTEEL
MICROGRID GRID DATACENTER GRID OPERATIEKWARTIER
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MISSION TO ZERO




Live demo






CONTACT DETAILS
Let’s get in touch!

Glenn Ceusters

Consultant
R&D Engineer
+32 (0) 478 50 04 94

glenn.ceusters@be.abb.com

Guy Damen

Sales Manager Belux

+32 (0) 497 43 06 58
guy.damen@be.abb.com

AL HR HR
mnRmpm






