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EssentEssent
Essent is part of RWE

Largest energy company in the 
Netherlands

2,4 million customers for gas, 
electricity, heat and energy services

More than 90 years of experience in 
electricity producing and supply 

Largest producer of sustainable 
energy in The Netherlands

The Netherlands is the home market, 
and the company has a large market 
share in Belgium
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Biomass Chain Innovation
Introduction Essent: Innovation focus

• Remain being Europe’s leader in biomass co-firing
G l

g p g
by extending and optimizing Essent’s biomass businessGoals

Activities
2010/2011

• Bio-based economy: develop the value chain for bio-based 
applications throughout different industrial sectors

• Technical focus:2010/2011 Technical focus: 
•Torrefaction
•Pyrolysis

•Bio-Methane
•AlgiCoat

Capacity

Natural gas

Biogas
/ LBG

Citygas
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Electric Transportation
Introduction Essent: Innovation focus

G l
• Develop new sustainable business by stimulate 

Goals
p y

market developments and develop charging solutions

• Developing public charging infrastructure
• Develop charging servicesActivities

2010/20112010/2011

Traditional market roles New market roles

charging spot

Traditional market roles New market roles

generator

operator 
charging service 
provider

generator

supplier
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Energy Management & Smart Markets / Smart Grids
Introduction Essent: Innovation focus

• Provide added value to customers
G l • Create flexibility in the power systemGoals

• Develop energy management services
• Develop PowerMatching City II 

Participation D tch Smart Energ Collecti e (SEC)

Activities
2010/2011 • Participation Dutch Smart Energy Collective (SEC)2010/2011

Large quantities of intermittent power sources will Diff l i l h i

Peak

Large quantities of intermittent power sources will 
demand more flexibility in the power system

Energy 
Management 

Platform Manager

Platform hardware 
providers

Different roles in value chain

Peak
Load duration curve

Load duration curve minus
wind production

Mid merit

Customer€

€ SKEEFER

€

€

Must run capacity 

Base load capacity

Load duration dispatch of production

Application 
providers

€
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Challenges for the electricity sector
Challenges for the electricity sector

While reaching for a sustainable, affordable and reliable energy system

I. Substantial changes for grid companies

a) Increase of distributed sourcesa) Increase of distributed sources

b) Increase of capacity constrains in the infrastructure

b) Shift focus DSO’s from technological risk towards financial riskb) Shift focus DSO s from technological risk towards financial risk

II Substantial changes for electricity producing companiesII. Substantial changes for electricity producing companies

a) Increase of intermittent sources

b) L t bl i t f i l i t tb) Less stable environment for commercial investments

c) Commoditization of energy and the search for new products
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The role of smart grids from a suppliers viewpoint:
O ti i ti  f th   l  t t   th  d d id

Role of demand management

Optimization of the energy supply starts on the demand side
Efficient energy use
-Insulation
S i   l d l1 -Savings en led lamps

-Solar (PV en boiler)
-Heat pump
-Micro CHP (Stirling, µ-turbine, fuel cell) 

1.

Effective energy use (system)
-Smart meter with feedback display2 -Heat pump with low T heating
-Energy management systems

2.

Regional optimization
-District heating 
(large CHP, collective heat pump)

3.
( g , p p)

-Use of waste heat

‘Chain’ optimization‘Chain’ optimization
-TOU pricing (a.o. day/night tariff)
-Electricity chain: 
Coordinating RES and demand

4.
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Chain optimization
k h

Role of demand management

- Peak shaving
io

n

Peak shaving by transferring 
peak power to the through. 

Profile of regular 
power demand
Profile of power
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Chain optimization
l / l

Role of demand management

- Balancing/regulating power
n

E program (predicted power 
demand production) 
Realized power 
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Chain optimization:
Role of demand management

- Integration of intermittent sources

Peak
Load duration curve

Mid merit

Base load capacity

Must run capacity
(e.g. industrial CHP) 

Load duration: dispatch of production
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Chain optimization:
Intermittent sources need flexibility through flexible production  

Role of demand management

Intermittent sources need flexibility through flexible production, 
storage or flexible demand

Peak
Load duration curve

Load duration curve minus
wind production

Mid merit

Base load capacity

Must run capacity
(e.g. industrial CHP) 

Load duration: dispatch of production

(e g dust a C )
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Chain optimization
d

Role of demand management

- Reducing ramping steepness
on

Minimizing ramping steepness
and reducing spikes in the profile

Profile of 
power generation
And demand
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Ramping speed power plant 1

Time of day
Midday6am0 6pm midnight
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Challenges for the electricity sector
Role of demand management

PAGE 16June 16  2011 Essent Innovation 



Agenda

fIntroduction of Essent

Major challenges for the electricity sector

The role of demand management

Conditions for demand management

Power Matching City Hoogkerk Ig y g

Next steps

PAGE 17June 16  2011 Essent Innovation 



Criteria for a successful technology:

1. Ability to weigh and value the interest of all stakeholders1. Ability to weigh and value the interest of all stakeholders 
Very clearly and transparently

2. The system should be automatedy
To capture the needed flexibility and avoid unnecessary scarce customer attention

3. Very fast or Inherent ‘feedback’ of local production and demand
In order to avoid synchronous behaviour

4. The system should be generic
Abl t t d t b th h h ld li EV’ d l l tiAble to connect and aggregate both household appliances, EV’s and local generation

5. The system should be scalable and possible to be implemented gradually
Synchronizing investments with revenues and make use of increased understanding during theSynchronizing investments with revenues and make use of increased understanding during the 
implementation

6 Open infrastructure6. Open infrastructure.
To create standardization and avoid lock in effects
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Criterion 1: A market mechanism to weigh and value the 
i t t f ll t k h ld  

Conditions for demand management

interest of all stakeholders 

Energy consumer/  
Production/ energy supplier:

gy
owner distributed generation
- Maintain comfort level
- Low energy bill

Production/ energy supplier:
- Peak shaving
- Increasing need for flexibility

Grid manager:
A oiding congestion

Low energy bill
- Privacy
- Not restrict behavior

Support sustainability

- Balancing/ regulating power

- Avoiding congestion
- Optimal use of grid capacity
- Feed-in decentralized generation

- Support sustainability
- …
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Criterion 2: A system should automatically optimize primary for 
th  / d

Conditions for demand management

the consumer/producer

Energy is a commodity
The ideal energy supply
- Affordable
Available gy y- Available

- Sustainable

Control cycle on minute Chain optimization
B l i

y
scale- Balancing 

- Integration of intermittent sources

Controlled assets need 
energy storage:

Customer (owner/user)
-Maintain comfort level energy storage:

- Electric (hybrid-)car
- Micro CHP

- Low energy bill
- Privacy 
- Freedom of action
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Criterion 3: Very fast or Inherent ‘feedback’ of local 
d ti  d d d

Conditions for demand management

2000 140

Heat pumps fill their heat 

production and demand

1000
120

buffers

-1000

0
1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 100

-2000

80

-3000

40

60

Micro CHP fill their

-5000

-4000

20

40Micro CHP fill their 
buffers

-6000

5000

0
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Conclusion:

An agent based supply and demand mechanism?

Conditions for demand management

An agent based supply and demand mechanism?

• System optimizes automatically for the ‘customer’ y p y
• Ability to weigh conflicting interests 
• Avoid simultaneous behavior 
• Scalability and gradual implementation
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Powermatching city Hoogkerk
PowerMatching City
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Powermatching city Hoogkerk
l h l

PowerMatching City

Electric vehicles
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Configuration of the project:

Multi goal optimizationMulti goal optimization

P
ric

e 

Volume [kWh]

PAGE 27June 16  2011 Essent Innovation 



ICT Architecture
PowerMatching City

Home MatcherDevices
H H h ld

Web PowerMatching City | Concepten Mijn Thuiscentrale  |  KlantenserviceCity Resulaten

PowerMatching City

Totaal

Huishoudens

Zonnepanelen

Windpark

Overzicht Elektriciteit
Hieronder ziet u de totale elektriciteitsverbruik en opwekking van PowerMatching City.

UitloggenUitloggen

Ingelogd: Remco Poelarends

Overzicht Huishoudens
Hieronder ziet u het energieverbruik en opwekking van alle huishoudens.

Verbruikgi
e 

(k
W

h)

Verbruik van net
Opgewekte energie

Operator portal [ Name of user ]

Errors

System

Network 

LogoffLogoff

View -> Errors

Area Site Address City Status

Error

View Configuration        Setup Report          Users          Upgrade Software

Getlab Kooistra, J                      Doniaweg 4 Damwoude                    Error

Groningen Sikman, E                       Windmolenstraat 120   Roden Error  Home
AMR

PV
AMR

PV
Agent

Household
Agent Server

Hr-e

Warmtepompen

...

Verbruik

Teruggeleverd
Tijd (Dag) – maand, 1 punt per dag

En
er

g

Tijd (Uur) – Dag, 1 punt per uur

E
ne

rg
ie

 (k
W

h)

Teruggeleverd

Verbruik

Verbruik van net
Opgewekte energie

Operator 
Portal

User
Portal

100%100%
Remote

Upgrading
Software 
Release

CHP 
DC

Heat Pump

CHP
Agent

Heat Pump
Auctioneer Node

DC

Storage
DC

Wi d

Agent

Storage
Agent

Wi d

Home 
Network 
Officer

Top Network 
Officer

Controlled
Price Agent

CAWind 
DC

EV
DC

Wind 
Agent

EV 
Agent

Home 
Concentrator

Auctioneer

DSO
Agent

CA
Agent

Reporting
Services

Freezer DC

Dishwasher
DC

Freezer

Dishwasher
Agent

Database Server

Central
StorageLocal

Storage

Freezer DC Agent
Data

Exchange
Configuration

Data values
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Coordination principle
h l

PowerMatching City

Powermatcher: Economics meets process control 
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Optimization of the cluster (DSO’s nightmare scenario)

Using synthetic day ahead block price + weather forecast

PowerMatching City

Using synthetic day ahead block price + weather forecast

2000 140
Forecasted Power = 
Trade agent (CA agent) calculates 

Heat pumps fill their 
heat buffers just before 

1000
120

g ( g )
optimum use of HP and micro CHP’s 
through price (red line), weather 
forecast en heat buffer capacity.

j
the price increases

-1000

0
1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 100

In this case a bock price is used 
instead of real day ahead market price.

-2000

1000

80

CA_VPP_FORECASTED_POWER
CA CORRECTED APX PRICE

-3000

60

_ _ _

Micro CHP fill their 
b ff j t b f

-4000
40

buffers just before 
price drop.

-5000
20
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TSO balancing signal to real-time control signal
PowerMatching City

(This signal added to the day ahead forecast gives actual control signal to cluster)

400 0,004
Tennet imbalance translated to real time 
control signal (These can deviate because of

300 0,003

control signal. (These can deviate because of 
different trading strategies). In this case the 
signal is just scaled with 10-5)

The ultimate control signaal 

100

200

0 001

0,002
CA_VPP_ desired power = 
CA_ steering volume + CA_VPP_forecasted 
power

(meaning control signal = day ahead

0

100

0

0,001

CA_REQUIRED_IMBALANCE
CA STEERING VOLUME

(meaning control signal  day ahead 
optimization corrected for actual TSO 
imbalance)

-100

1 14 27 40 53 66 79 92 105 118 131 144 157 170 183 196 209 222 235 248 261 274 287

-0,001

CA_STEERING_VOLUME

-200 -0,002

-300 -0,003
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Controlling the virtual power plant:
PowerMatching City

4000

Desired volume vs. realized volume

2000

0

-2000

1 21 41 61 81 101 121 141 161 181 201 221 241 261 281
CA_VPP_DESIRED_POWER

Power requested (blue)

-4000

CA_VPP_FORECASTED_POWER

CA_VPP_REALIZED_POWER
Power realized (yellow)

Power predicted (weather and day 
ahead market (red)

-6000

-8000
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DSO concentratorDSO concentrator
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PowerMatching City II

Next steps

PowerMatching City II
Integrate smart markets in the electricity system

BrokerSupplier/
Aggregator

Trader/
PRP

Power 
markets

AggregatorPRP

Project Goal

PowerMatchingcity I Value creation and control

PowerMatchingcity II Value Settlement 
( ll ti / ili ti )

Settlement with prosumer
b i d l d billi

System Prosumer
PowerMatchingcity II (allocation/reconciliation) business model and billing

- Expanding from 25 households and cars to 50 -70
Participation local DSO
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Smart Energy Collective (27 companies)
Next steps

Consortium Goals
Develop and test integrated interoperable smart energy services• Develop and test integrated interoperable smart energy services, 
including technology and infrastructure

• Creating an open innovation environment in order for these services to be
d l d d t t d d t t d i ifi t l i l il t l tideveloped, demonstrated and tested on a significant scale in several pilot locations

• Developing a shared market for smart energy services
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Flexible Power Alliance
Next steps

Establishing an European Alliance to create and promote an Open Flexible Power Standard for smartEstablishing an European Alliance to create and promote an Open Flexible Power Standard for smart 
grids, automated demand management and local generation

F di bFounding members

TNO

NXP

DTU

Shaspa

SAP

UTInnovation

ECROECRO

Alliander

Enexis

IBM

RWE/Essent
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Industrial initiatives
Next steps

Fl i t (i i i h TNO d P h )Flexiquest (in corporation with TNO and Powerhouse)
• start project July 2011, ready October 2012

co financiers

Data Center Hosting Website

EvoSwitch

Energy Supplier E t P H

Delta

co-financiers

Data Center Supplier ProviderEnergy Supplier

Aggregator

Essent PowerHouse

Alliander
Kloosterboer/
PartnerLogistics

Grid Operator Cold Storage SupermarktDistributer
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Flexiquest: search for new flexibility
Next steps

From following demand to following supplyFrom following demand to following supply

N d f fl ibilitNeed for new flexibility

Steering demandSteering supply Steering storage
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Demand Response in Industrial Processes 
Next steps

(RWE), a LIFE project
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Thanks for your attentiony

For more information:

Ge  Kempen ge kempen@essent nlGer Kempen ger.kempen@essent.nl
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