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LEEN GmbH

LEEN is a spin-off of Fraunhofer Society established in 2009

LEENZ~ A 6178 T-20094F, & 9557 BUE R = HINTAE A F

LEEN currently operates or supervises networks in Germany, Austria, Belgium, Ukraine,
Jordan, Nigeria

LEEN I RI7EAEE] . SUHhR). HORIN . 35024, 29 H, B A RITIEE skis SR m 2
LEEN has developed leenize,

an online solution for .
auditing (ISO 50001) and :
central planning and monitoring

of energy efficiency measures

at any number of company sites.

This includes energy efficiency networks.
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Typical network types
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Sectoral (including in-house) 3B [ ] 2%
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ow it works — an overview
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LEEN energy audif"™

(6 fo 12 monih)
by N
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List with Sia<urds
including technical and
economical evaluation

If required: audit report
If required: 1ISO 50001

Common target setting
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Conducting energy audits:

Identifying and evaluating saving

potentials

(lead: consultant engineer)

BEATREVR R TF: BRI PRl T RE I

71 (s N BRI

Conducting network meetings:

Experience and knowledge exchange

to speed up the implementation

(team building process)

(lead: moderator)

28PN 2= TIMAK 5 R,

InpRseit CBIBNEBGIRE)  (fT

INBEXSIN)

Implementing measures

(lead: participants)

SEhifE i (AT AN: Z577)

Public relation: Advertising the

network and its participants

(lead: network carrier)

NILKR R BN LHS 5
(TN PSSR A
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Network development in Germany

HE 8 WA 28 LE A1 [ 1) s e i A

The German development of energy efficiency networks took place in three phases
1 [ RE R N 2% R B o N =P e

2001 - 2008: Single networks were conducted; no general structure
BT TR Ia R, A SRR
2009 - 2014: 30 pilot network project; development of a systematic approach to set up

und conduct networks (LEEN concept
30 IR T E , PR T — RGNV TR DU SIS AT N 2%
(LEENFIAEE)

Since 2015 Energy Efficiency Networks Initiative established: 22 industrial
organisations agreed to establish 500 networks until 2020

H 2015 BERT N BB RN PASKE, O 22547 M40 2R [F) & 2120204 2.
i 2 37,5004 Y 2%

2019 250 networks operating or already finished
250128 IEfEIZ AT B E O & B 1T 4
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Requirements: LEEN and network initiative

P

LEENA X 2548 1

Element LEEN Network initiative
TR RERL 2 I 4% P 2848 X
Audit Audit according ISO 50002 * no audit required*®
BTt RYEISO 5002347 5 it T H 1
Run time 3 to 4 years 2 years
B AT [A] 3344F 24
Target setting Common Individual
H A5 15 E R Y FUBh
Monitoring Measures based monitoring for External monitoring
JLaw 1l =<y each participant A7 A )

H it T X A2 5 5
Minimum no of participants | 10 5
wZ5 AN

* Large companies (EU definition) are reqwred to conduct an energy audit or introduce the

1ISO 50001 KA /vw] (BRERE ) T

BEAT REVR H THELT] A\ 1SO 5000145 4
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Results 4t &

Evaluated monitoring reports X 1 M3k &5 KW EAL

Companies &) No 210
Measures $i No 1,980
Total consumption BEFELL 1T GWh/a 14,100
Total energy saved TifES it GWh/a 870
Electricity Hi{E GWh/a 340
Natural gas KIAS GWh/a 275
Gasoline J5JH GWh/a 80
District heat &= fiEFk GWh/a 39
Others H'E GWh/a 85
Average yearly efficiency increase German industry: 0,9%/a

1 [ TP B RE AR T 0.9%/4F

Average yearly efficiency increase networks:

[ 48 £l 4 E RERLSE T -

2,2%/a
2.2%/F
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Profitability of realized measures

L S T i it ) 48 A E 7

= Energy savings 10 companies
107K AV ) TR T 2

= Total investment 10 companies
10 AR ) 3% 5%

= Average pay back period
- 3545 % [m] iU

s

SourceKJi: EnBW Sales GmbH

1.4 million €/a
1403 BX T/ 5F

2.4 million €
240 J3 KR JT

1.7 years
1.74F
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Profitability: typical dates per company

FARE /I B0 Al B S A

10 to 15 profitable measures

1031 15T A & | 1) 45 it

1,000 to 10,000 MWh/a energy savings
1000%1]10000 MW h/4F [¥) 5 Bt &

300 to 3,000 t/a CO, reduction
3000130000/ — AR =

200,000 to 2 million Euro investments

i oA EE | N E WAL I ks d

60,000 to 600,000 Euro/a energy cost savings
N3 BN 3 MR/ B BEVR AT 4

Internal rate of return: >30%
PN FIS AL 2 38 K F-30%
Energy efficiency is a business not a cost factor

HE R A1 0 A 75 1T 248 A A A PR 2R
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Sample measure: IT service provider
TRT PRI . ITHR S R 7

Ventilationf X Re-construction of the ventilation

system Hi 21 X RSt

Investment =L 5 5 : 157,000 Euro 15.7 /3K JT

Annual savings -3 %) Electricity HE /7 820 MWh/a
CO, i HE: 379 t/a
Energy costs 98,400 Euro/a
REVR A T &)

Profitability & F1 /f: Pay back[FlWitiH: 1,6 a (1.64F)
Internal rate of return: 63 %
PN AL 7 28

4
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= Case study: tire manufacturer
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Tire manufacturer: given situation

Fefinmiligng: JUIR

= Energy consumption Base year 2008: 70,000 MWh
2008 FFAEFHIRERE: 77 MWh

= CO, emissions base year: 26,000t
SRR AN 2.6 ST

Audit = 1T

= 20 measures were identified and evaluated
WNAPEL T 205054 it

= 15 measures were classified as profitable
151§t Jiti AR WA 9 A2 AT LA Z A 1)

= Total saving potential profitable measures: 4,000 MWh/a
A 3 M55 it 1Y) 7 BE ¥ 70 09: 4000 MWh/4F

Measures identified during audit: red highlighted

REVR B T AR I dE . 210 bRl

Additional measures: green highlighted p
HEm: xtbnid B



Tire manufacturer: 2009
P HaTi&E R : 20094

Implemented measures Electricity [ Nat. gas | District heat

SE it F 95 T B KRB | EWNAA
[MWh] [MWh] [MWh]

Outside lighting parking and weighbridge (trucks) g

=IMEEG MR (RAED XIS B ’

Lighting in workshop area i

T 22 [ 8 ’
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Tire manufacturer: 2010
HAGHE R 20104F

R e F) A 5 SRACA 5 T 50 i

Implemented measures Electricity | Nat. gas | District heat
EE Sy M) | RN | BNRD
[MWAh] [MWAh] [MWAh]
Use of waste heat for hot water (process and domestic) 134.9 5102
A RHUK CE 284S H #0KO ’ ’
Supply air for compressed air system =&k KRG LS 20,0
Use of waste heat from tire production for hot water — part 1 5300
PN FH 0 R A = I R A TR i) 28 FROK——28 —Ff ’
\Variable speed drive for Compressed air refrigeration dryer | 59.9
s 25 2 A R AU ML ) AR A G | ’
Lighting packaging area FJ £ [X 3% F& BH o i 29,0
Lighting control area 2 = & B tiriss 60,0
Lighting tyre cooking area %¢ i 7% & [X lt& B 79,0
Lighting work over area T {f [X 5 K& i 11,0
I4\I+evbv Eurner anézl 02 cont‘rol/#atﬂstgam boiler 3500 668.1
IR A b R AR A B N i e SR A o
Insulation pipes and valves [& ] F1%E 18 1451 69,8
Heat recovery at 4 compressors used for heating system and hot water 200.0 5000
A £ 7 TR LR AR T R A HOK il £ : i
Reducing pressure in compressed air system at off production time 0.0
D RS T A S RS /) ’
New heating circulating pumps i 8 it 2445 34 42 36,0
Insulation of steam reduction station 7%y B s ik i A3 150,0
Optimization of heat distribution for new heat demand 430.0

| ’ LEEN GmbH



Tire manufacturer: 2011
HAaHiE R 20114F

Implemented measures Electricity | Nat. gas | District heat
EL S B hp | KRR | BN
[MWAh] [MWAh] [MWAh]

Use of waste heat from tire production for hot water — part 2
0 G A P R AT Bk i) 2 ——28 — 5y

Replacement of mercury discharge lamps by LEDs in production area |

580,0

FHLED #5484 72 X 38K AR 28154 | >0
New lighting system in production area |l 312.0
A 7 DXk 22 2B T B HE B &2 &5 ’
New lighting system in shipping building 520
R DR IX 2 R I B R 5t ’
New lighting system in warehouse 16.7

G JE 2 R A4
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Tire manufacturer: 2012
HAGHER: 20124F

Implemented measures Electricity | Nat. gas | District heat
L S I 15 I i KRS | ERRS
[MWAh] [MWAh] [MWh]
Replacement of cold water pump 5 #/4 #1 /K % 33,6
\VVariable speed drive for Compressed air refrigeration dryer |l 40.0
4 2 A R U R AL B AR e ’
New compressor
45 4L e
Insulation of valses and pipes in boiler house 0.0
s IR [ R0 3 PR il e ’
Staff training to reduce compressed air leakages 100.0
A T BRI DA BRI 4 = i ’
Replacement of CFL lamps by LEDs at advertising board (roof) 230
Ut - HHEALEDIT S #CEL (EEM %) 4T ’
Staff training to reduce steam leakages at steam presses 1500

O3 TREVI,  PAys > Z8 95 DL A 250t
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Tire manufacturer: 2013
HhamliEn: 20134F

A Rk ek 3

Implemented measures Electricity | Nat. gas | District heat
EE Ay 3 M | R | BERES
[MWh] [MWh] [MWAh]
New ventilators in production hall 432
A 7 25 (] 22 2 R A XU A ’
Heating of thermal oil via heat pump instead of steam
HH ROR B AR s 3 A i 4 400,0
Reconstruction of heating system in reduce inlet temperature
(office building)
(At RS ous, BRASIRE 216,0
New water pump for heating system 0.0
P 2R 40 R H BT KSR ’
Of grid compressor for carbon black transportation (reduced pressure) 100.0
B R AL ISR E 4T R BBk (PR J)) ’
2 new hot water pumps in production area 0.0
A 7 X AR HH 2 65 38 A R IR ’
Replacement of halogen lamps by LEDs in hallways 30
H LED5& 5 4 76 JER 1) b 2T ’
Installation of compressed air controller 50.0

4
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Tire manufacturer: overall monitoring results (2009 — 2013)
Felawidam. BN R (20094 - 20134)

37 measures implemented (11 out of the audit report)
L3 7 g it (L FR L TN 5 7E | TR D

Energy & CO, saved until 2013 Profitability
2 20134FE D K REFE S cO2HE L ZERIge S
= ElectricityH /J: 2,370 MWh/a JE LIS /4E | = Total investment /s % 4% : 940,000 EUR KX JG
= Natural gas KA S: 1,770 MWh/a JRFLI /4 | = Savings 1744 490,000 EUR/a FK T/
= District heat®E 1 fL#: 2,890 MWh/a JKFLIS /4 | = Payback/=[Ui: 1.9 years F
= CO, reduction CO2J#H: 1,560 t/a Ifi/5F | = IRRNHEIAIHR % 52%
12.0%
10.0%
8.0%
6.0%
4.0% ,—‘
2.0% ] ‘ |
0.0%  —— |
2009 2010 2011 2012 2013
1 Energy efficency per year ——1 CO, reduction per year
eI TT FFHECO, I HE .
Cumulative energy efficency Cumulative CO, reduction |) LEEN GmbH
AV E A KFCO,JkHE



Switzerland: a specifi‘c case
Bt — Al S

= First network in 1987 (Energy Model Zurich,

8 participants)

BRI T 19874F (IR AR I REI A, 8NN 5F)
" |ntroduction of CO, tax in 2000

(currently at 96 CHF per ton)

20004E 5] ABAn ( H Hii96%m -k 2 B A A )

= CO, tax not applicable to network participants (only if they are
implementing measures)

E%?EK%TNIW%??—%?‘? COAEARATI SR 1 5 e i it 1 17 1
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Further European countries

/

SN0 ES PR

Sweden Fij
> 40 networks for mainly medium sized companies
AN FEERIMN LG, FERPAMBEAFSS
> centralized organization led by the Swedish Energy Agency using mainly the LEEN approach

i B B RE YR & A L AR T A 2, R B g FLEENF /7 v
UK < [F

> few online SME and public sector carbon networks operated by the Carbon Trust
FHAR(E FEk 4 (Carbon Trust) 1B FIAKIMNZE, FEZHH /AT A AL IR D
> few networks but aiming at the energy sector and end-use households

DRI 2%, (T BRI AT I AN 28 m 2K i F
France £ [H

> few pilot networks were conducted by EdF

EdfE ST T H0 i M 4%
Belgium EbFIJES

> single network operated be icleantech using the LEEN approach

Icleantech | FH LEEN Y 7 VL1247 1 ME——/ P 2%

LEEN GmbH
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= Demand response in networks
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Opening remarks

iin

Currently there is no practical experience with demand response as a topic within
energy efficiency networks in Germany and abroad (except peak load management)
ﬁ@%ﬁﬁﬁ%%ﬁm%$,E&ﬁ%%%&ﬁ%%iﬁ%%<ﬁ@ﬁﬁ%@%

A single network integrating the question of demand response was planned, but was
halted due to a restructuring process of the network carrier.

Bl S i B 7 SR T A 5% ) AR B — X 2, E T RN 2% ke B Y B AL T R
T A5 o

The presentation cannot give right now an answer if the network approach is useful to
support DR strategies.

2T i IAE TC T [ 2 I 28 7 9200 T e SR i I SRS 1) SCFF e 18 A I — i) it

Having the experience of energy efficiency networks it seems to be clear that the
outstanding driver for DR will be profitability. Hence, frame conditions must be set
accordingly.
WA RN &L, TRANERME D], 7FRNLF RS 7726 A A] B R
DRI, AZ0URH N 1 B A R 254
‘|> LEEN G
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Demand response — company perspective
T > e . — — £ MY AR A

Do | have an energy consumption that can be shifted?

A ReAE ] A 7

= processes that are not time-critical T2 A 1] FHEE S sy T

= processes whose products can be stored T2 =i n] DA A7

= Processes with slow emerging effects TEZHESHER R =2 E K E

If yes U5E /&

1. How bigisit?
ReFEH 2 K?

2. How easy can the shifting process be established (fully automated)?
ISR RS (2E38h) ?

3. How long is the maximum time period of the shift (minutes, hours, days,
weeks)?
EREMRKZA (8. DB R D ?

4. s it profitable?

ORI ‘|> LEEN GmbH



Demand response — company impressions

s < ] . — — eV BT R

Asking network companies about DR

5] J2X) 2% 2 ) 1 1R A 90 75 SR B Y i)

= All network companies know about peak load management

P2 5 M2 1) ml #8T ffigedE f e 8 B

= Hardly any company knows the general concept of demand response

JUFF5AT 2 =) 1 i o SR L 36 A

= Never heard of it \ARHT i1t : 48%
» Heard about, but no action W iiiit, {HAFKEATEN: 42%
= Checked DR options 1% 3612 75 3K M) 3 1% T - 6%
= Conduct DR #4731 75 >R m v : 4%

(survey in the service sector I35V 4t it 2%)

= |ndustrial companies are more open minded towards the DR concept
b AR Ao 75 SR HiE) B2 7 5 5 BE N TR O A
= Industry: If we have a profitable potential, we would be willing to use it
Tolb: anRIATHEBAE S, FAVEEMHE
= Service: Only, if it works full automated and does not interfere with our service

ARgll: (e E s I A A T IMEAT ARSI, A= fH

= |Industry: If core business is affected there is a favour for a manually controlled process

Tk W BOLSZE N, W T F ik
‘|> LEEN GmbH



Demand response — regional networks

ey 2K ] B — — X 3l o] 2%

Relevant aspects of regional networks

X 38 WX £ 0 AH 5 77 T

= Structure of load profiles are probably different
DB B 45 14 A] AEAN [F]

= The companies are located in one region
X B8 70 w6 T [F]— [X 3k

= The relevance of DR for single participant probably
differ
T I N R AR ST B2 5 3 R U AT RE AN (A

4
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Demand response — sectoral networks

e 2R ] v — — 47 MV RR 4%

Relevant aspects of sectoral networks

A7k X 2% (KA 5% T T

= Structure of load profiles is probably similar — limited
flexibility?
DB B B AR P e R —— RIETEA TR ?

= The companies are not necessarily located in one
region

KR A A —EALT [ — X 2k

= |f network related DR requires revelation of a
production process competition might be a problem

U0 R 25 FH 5 B e R R Bl S B AR il A, AR A

5o Al e A R

4
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Demand response — local optimization

e SR M B — — JRy H AL

Local optimization: The network optimizes the aggregated load profile

JRIERARAL = MIZRAEAL T 3R E I EEL A

= Driver: cost optimization

WA R Al

= Optimal network profile does usually not lead to an overall optimization of
the demand for a given supply structure

B P 2% B B T8 AN S B0 45 08 IR 45 ) 75 SR I B4R AL

=> Not a promising approach for the integration of RES

=> ANy FET ) RE O A] AR BRI TR

4
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Demand response — global optimization

e R ] o — — 4 JRy i AL

Global optimization: The network optimizes according to the
requirements of the electricity market

ERftt: R TR & KRBT 4 I

= Driver: cost optimization

W E: AL

= The network carrier (utility) can act as an aggregator
28 J L BLE (o SR AT D E N SEA T

®= The network offers a comparable large flexibility potential: Interesting
partner for aggregators

L SRt A SR RIEPEIE I WSR2 i BB I & TR Ak B

=> Promising approach for the integration of RES, if an according legal
frame work is given
=> U RA AN FVERHESE, B4 X A2 n] FRAE Re iR W 5 B 5 10 52
Networks in industrial parks operating with a energy service
provider seem to be an ideal partner for DR.
55 BV IR 25 AL 7 5 A T ol el X TR 285410 7 A 5 SR i
HAE W SRR FE ‘|> LEEN GmbH



General conclusions on networks and DR

R P 28 5 SR [ — O PE 25 i

= Networks are an interesting partner to establish DR
[ 284 455 A 3 ST 75 SR i) AR BF ) S VR KB

> They have overcome many of the obstacles for energy efficiency (e.g. lack of
information, energy is just a cost factor)

IR m R TIRZ MRS (Blan: sRZER, Reliems
ESENPYIR

> They might offer large DR potentials compared to single companies
SRR AT AL, HATTRE OS5 L EE K 75 KA B Y e
> They are used to work for a common goal

ABATT 25 Oy SR H b -

4
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General conclusions on networks and DR

R P 28 5 SR [ — O PE 25 i

= Requirements for introducing DR to networks
[ [} 2% T 5N 5 2K ] . Y 5K
> There must be business model trusted by the companies
WA A% 2w A AT Y e MU AR 2
> Clarity of regulation, incentives and practical information are essential

AR KT B, Bl it DA S S S B AR 2 B R B

DR can become a product for networks like energy efficiency
measure already are

o MR W AT LSO 48 B — A=, 2 ) S 2 R S8 I — A

4
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Many thanks for listening! -  Je=Epst

Wolfgang EICHHAMMER
Head Competence Centre Energy Policy and Energy Markets
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