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Projects concerning Demand Response in Industry

Agora-Study (with Fraunhofer) MOS & MONA

DSM in competition with other flexibiity options
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Main Methodologies

Data from efficiency consultancy Face to face interviews
Around 80 profound data collections within Interviews with ,interested” companies and
the energy effiency networks — including on- companies already participating in the DSM
site inspection markets
Focus: cross-section _ Fogus:
technologies cost of implementation

Getting a good
impression of

In the Agora-Study more
han 200 companies took

decision routines part in the online survey
and priorities of the
energy manager Focus: the ad-hoc
potential seen by the
Identifying barriers companies
Regular Workshops with energy manager Online surveys



Some results for the discussion

= Technologies

= Potential as function of time
= Regional distribution

= Costs
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Technologies — Cross-section technologies

Cross-section technologies are those used not in just one economic sector, but
across all industries. Examples include pumps, compressors, and ventilators.

Main cross-section technologies for DSM

Pumps
Ventilation
Cooling

Lighting
Compressed air

Interesting:

Interestingly, a lot of the firms indicated in the online survey that they see potential
for load shifting in the field of compressed air. BUT a closer inspection shows that
the practical potential is much lower.

Interestingly, lighting is also often indicated. Actually illuminance can be dimmed
over an extended period if it is above what is required for the workplace.

Wissen schafft Praxis FFE



Technologies — Industrial processes for load shifting

Individual energy-intensive industrial processes were analyzed.

Main industrial processes for DSM

= Cement

= Paper

= Chemical industries and chlorine production
= Aluminium

= Electric steel industry

Interesting:

= A significant part of this potential is already used for optimized procurement, so
the contribution from energy-intensive processes towards reducing peak power
loads would be lower.
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Potential capacity as function of the activation duration
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Potential capacity as function of the time period of activation
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Maximal abschaltbare Leistung Querschnittstechnologien
nach Branchen in Deutschland und Osterreich
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Regional distribution — energy intensive processes
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Energieintensive Unternehmen Gesamtpotenzial

in Deutschland und Osterreich Lastverschiebung
je Landkreis/Bezirk

B s5 - 136 MW
B 55 - 84 Mw
B 22 - 54 MW

6-21 MW
<6 MW

A

N
F?"“"”"Qﬁﬂ?se““hoﬂ Quellen: FfE Regionenmodell, 2013; 0 80 160 km
fir Energiewirtschaft mbH eigene Berechnungen

LMM-Potenzial

Branche Osterreich Deutschland
Papier 109 313 MW
Zement 21 152 MW
Aluminium 0 267 MW
Chlor 10 593 MW
Stahl 35 718 MW
Summe 175 2.042 MW
Branche LMM-Potenzial
Papier 421 MW
Zement 173 MW
Aluminium 267 MW
Chlor 603 MW
Stahl 753 MW
Summe Dund AT 2.217 MW

© FfE GmbH Dateiname: 20140131_Industrie_Lastred_DE_AT_gesamt.pdf

* Daten wurden im Rahmen des Projektes Merit Order der Energiespeicherung 2030 erhoben

siehe auch Vortrag und Paper beim Symposium Energieinnovation in Graz 2014
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Costs for the implementation of DSM

= Results of a survey
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Methodology — Structure of Costs and Earnings and
Opportunity Costs

N H B

Sale price ,
Costs } Margin W//////// } Margin
2222224 -,
Variable electricity price
Variable costs Variable costs costs

Variable costs only occur while

Fixed costs are independent of
utilization of production capacity.

production.

Fixed costs N Fixed costs

Profit contribution = sale price — variable costs
= margin + fixed costs

Opportunity costs profit contribution + wholesale electrictity price

sale price — variable costs + wholesale electrictity price

Wissen schafft Praxis FFE



Quantification of the Opportunity Costs

(VCel eex+VCel a) _ VCel eex
1+7r)—vc — VC,; * ’ ’ ’
( ) ma.e el ( (VCel,eex‘H/Cel,a) )

0C =
(VCel,eex +VCel,a)
OC - opportunity costs [€/MWNh]
VC - variable costs [€/MWNh]
r — percentage of margin [%]
vc —share of costs [%]
ma — materials
e —energy (without electricity)
el — electricity
B eex —wholesale electricity market
a — additional cost components for electricity
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Opportunity Costs Matrix

HE B EENENENI
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Opportunity Costs Matrix

EH HEHENENENR

electricity price for industrial clients [€¢/MWh]
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Merit Order of Demand Response in Industry (100 h / a)
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