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EES EUROPE CONFERENCE PROGRAM
Tuesday, May 30, 2017

9:00am— )
10:00am ees & Intersolar Europe Conference Opening
10:15am- European and Global Market Developments
11:15am for Stationary and Automative Storage Systems
Coffee Break
11:45am— Status of Residential Solar-Plus-Storage:
1:15pm Competing Technologies, Performance, Automotive Battery Technologies
-19p Optimization

Lunch Break

2:30pm-— Real Life Projects:
4:00pm Commercial & Utility-Scale

Coffee Break

Vehicle Integration and Charging Technologies

4:30pm-— Real Life Projects:

6:00pm Risk Mitigation, Quality Assurance & Bankability Vehide to Grid (V2G)
6:00pm—
9:3Epm Conference Barbecue
Wednesday, May 31, 2017
9:00am—
IO:ED:m Battery Cell Production in Europe? — Podium Discussion
Coffee Break
11:00am— Mon-Battery Storage Technologies — Batterv Production Technoloav: Assembl
12:30pm From Short-Term to Seasonal Solutions attery Froduction lechnology: Assembly

Lunch Break

2:00pm—
3:30pm

Battery Production Technology:

UPS Technologies and Applications Materials, Availability, Recycling & Lifecycle

SIDE-EVENT PROGRAM

Thursday, June 1, 2017

9:00am—

11:00am Battery Safety Tutorial

Subject to change

1 ~ ees Europe 2017 3% 42
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GUIDED TOURS

GUIDED TOURS FOR INSTALLERS - PV GUIDED TOURS

Solar experts from all over the continent meet at the Intersolar Europe and ees Europe in Munich to face the latest innovations for solar power
business. Number one B2B media photovoltaik and the English website pv Europe as well as Intersolar Europe and ees Europe offer guided tours to
visitors of the fair - system planners, skilled tradesmen, architects and engineers. The guided tours aim at outstanding innovations offered by the

exhibiting companies. The number of participants is limited. Participation is free of charge. The pv guided tours will be offered during the Intersolar
Europe and ees Europe from May, 31th to June, 2nd 2017.
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%Jm 2017 Bk E ) e R4 A7 A1 3 @ B & B & (Electrical Energy Storage
Conference & Exhibition, ees Europe) > RE R EREretEF 2 RER 0 LA TREL
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# #% £ T Status of Residential Solar-Plus-Storage: Competing Technologies,
Performance, Optimization ;~ T Real Life Projects; Commercial & Utility-Scale ; &

M'Risk Mitigation, Quality Assurance & Bankability | % X 88 b ; #4 35 o 912 B P54
REAREFABEZRR > BABRREATHAEARI A ERXALEER - 5 F/v ees
Europe 2017 #3t & -F- 47 7% Sy 4 #E & b2 41 3R 42 (Battery Safety Tutorial) ;A & K
% 4 B sk AE % (PV guided tour) s 6,45 % B K 5 #E 4% A 2% £ (Solar power storage
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A4 ees Europe 2017 tb B3 4 41 Intersolar europe 3£ ) 35 9% > B 7k X b 3
FALHKBEALTHAA AREERKABRAATHELZATELL > €35
45 R R 2 Messe Munuchen > B 4 2 &35 /MNR AN @ 0 0 LUTF FR &3
BREEETLEEZINS -

Attendee:

Kuan-Lin Liu
Bursau of Standards, Metrology & Inspection, Taiwan

aiwan

Intersolar and ees Europe Ticket

Full Conference Package.

CONFERENCE QUICK FACTS
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(—) ~ B35 % 3 (Conference Opening)

BB . AEREA K R FB A LR S 49745 B (Energiewende—Transmission Grids in

Tomorrow’s Renewable World)
% . Dr. Werner GOtz » TransnetBW GmbH

ARG P > 1EBE A A E A 8 (TransnetBW GmbH)Werner Gétz 1%
+(RE 5)n FRE# A 4 fe RO w1 TR R B9 AE ﬁ%@%ié—%?%%%’ﬁlﬁ
TransnetBW GmbH & #4& B &) & /1 38 & ¥ =& (Transmission System Operator) - 2%
wE) BAR B W EARAE NG X — o

Werner Gotz i+ %5~  MEEZ B ARG ATTILERFLI > TWEESL
MEEAE RO E AOCEENBFEHEENOA L UAZHAE G H
AREBRRERMEBRBA BAR Wb EEEFANLBEERENBENETE K
REAEBRELFERE ZRILENREE - FRHB LS //?ﬁﬁfilz“%ﬁﬁu&%&%bf%éi

BB (AN REES fﬁi*ﬁ%ﬁﬁ%ﬁk) R ETEATE4E  2ERRTRAR
FEREA > BRBREPHAAKREEAEBRKBEIRA TITME -

TRANSNET BW
EUROBAT

TRANSMISSION GRID IN INTERPLAY ST,

ZNAATBaft

LN
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(=) R ARG AT RS- R T Bt - 28 91 & 4 1b 3% 42 (Status of
Residential Solar-Plus-Storage: Competing Technologies, Performance,
Optimization)

FAB I /EEEAET £ K8 X % 935 (Business Models for Energy Storage in
Germany and Hotspot Markets)

3% % ' Anne Brautigam, Senior Manager Energy, Environment & Resources, Germany
Trade and Invest, Germany

i& *%;FIK b g 5% & #(Germany Trade and Invest)Anne Brautigam & /& 48 32
DFIERARAEARERAAETEZT ERBIAITARBTEF LR EHARERR

BT 4&:1%4*’ B M &k iE sy RS HER BB 0B A S REREHET
¥k 5 Anne Bréautigam &332 k5w > $83F 2020 FEBR R P ARG A EHEL &
#E 453 50,000 £ HFHZXPV REAEEH 32,000 £ BRA PV #r3k
AL A 4049 18,000 £ - BEAERTRI BB E(AE 6) °

The German PV-storage system market outlook 23
Around 50,000 home storage systems per year in Germany by 2020 %
; g o 9
Estimated number of newly installed Home PV-battery systems in Germany e '&
# of units 6
© o
¥15)
215
e
9 ©
(6]
‘5/ @ : Li-lon
l & e -4
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fhhe - AR 12 E B A4 E 4998 F(Frequency regulation) s &) # 8h AR 75 » S
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Germany: Business Models Residential Storage Germany: Business Models Commercial Storage

1 | . I 1 |
=
Own consumption % W'CU‘CWV nas Frequency
\‘4 Regulation Commercial Regulation
F 3 Shared benefit B Own consumption <—‘
iyl v, =)
e Electricit \/ Electricity
A & Hatrarpv % é \/ trading
Residential Aggregation
Revenue stacking
Simplicity: B Peak shaving ( E
( lad

New customer

segments )
Storage for free”/ Additional
Leasing power demand

Community storage
Gy T gt B

el R A (L) BB EAER ERA(E) -

B
\l
( ‘3\'

Germany: Business Models Grid-Scale Storage

LR

) Additional
Offgrid/lIsland grid services
l |
| | /I\
Frequency Co-location with
Regulation renewables

© Germany Trade & Invest wwwgaide 10

B 8- aREMEEAETERK -

ARENER RERERMEAKRYBE ZoRE HERXEIRZAEHA
Ao ?ﬁk%ﬁ()ﬁa‘ﬁ%&) C B REAE ~ SARABE R E@RT; 0 AA LGB T

SHERAMA(RLE9) -



UK: Business Models for Energy Storage

&
L.@.&
P S

Grid-Scale Aggregation

N
2

1 J. 1 o
F
r;;ﬂ?aetl:cfx Residential

B ; own-consumption
Commercial / Industrial P

9O AEEALTH EHEA -

HNEBRMS Bz an AT E(TEF)EREYD X 2HEHKXA A
HKAR - ERTH(EHRTE) MEMSE HARALPRTEARBE - $HAEH
B > SEWEELEEM(AR 10) -

USA: Business Models for Energy Storage

&
1|+ dd
F!eie!cy *@1

regulation Aggregation E]

v/ &g
\/ ,Storage for free”/
. \/ Leasing
i o
l Revenue stacking Residential
own-consumption
Co-location with

renewables Commerz_:ial/
Industrial
Additional “
grid services

 Germany Trace & ovest Peak shaving Own consumption UPS

www.gtaide 13

10~ XEBERE AT EHEA -
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2. AP E BB RIS UNRE ST HA 0y TR A AE T EAL X
3. iR E T 53T oA f s R REEAE R SR
4. B G5 I RBEAE 7 AR AEJE A 3 — KT 35
5. RSEBMERFEAEZAHEHES - FERELAFARE -

6. RAOBBRARP Aok E TR A Z T AR B £ (energy independent) & 7
1 & Mk (emotional) > JE N4 R Bk o

T.RFAEE N & AH(ggregato) F T SR AL TN B R B EH
KXo BABNEBREEERLAREEREL > RABBRREN T -
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(Z) ~ M ¥ A 9T EBEE A 4 %8 #2353 42 (Real Life Projects: Commercial &
Utility-Scale)

B TERATEEREAE A4 8E®A (Intelligent Battery Energy Storage
System in industry—microgrid)

3% % ' Niko A. ILIADIS, Renemig Energy GmbH, Switzerland

Renemig Energy GmbH 7 3% 2% B 4 5 A M5 & 3 » 344 31 70 Bk 45 2 4.4
EMEM@ED BHEEXTUAENSEABEECBRMABEZNETNHE
Renemig Energy 3% > BARRLESHIEAKE > TEAINAEBRLEAET N A
¥ 2 ETEHERR > ANBREME(RRE)EFET K-

*RENE G Renewable
energy Microgrids

01. industrial microgrids overview

'buﬂery storage can help L5 SETIMAL

manage the intermittency of |~ b microgrid site” ™|

renewable sources (eg. solar :

and wind) to further reduce microgrid [ |
diesel consumption controller ‘ i

i
dataq,
communication
and fechnology:

bi-directional|:* 7| [*]
converter| B[

2
battery 2
l\ storage + +

on-site renewable diesel
generation generators

on-site renewable
generation can
provide cost-
effective and
dependable power
that is more
sustainable and
lower emission than

x|

. end-user L
main grid fransformer’s onsite distribufion demand side < financing
~ switchgear network -
S~ management
w. nig.com o

- ¥AMEAAmEEES BRITEHHE ST EHE -

A 8y E ik fE & % (Battery Energy Storage System ~ BESS) B 4 5 18 &4 »
PPAERIEFEM(E) e BB BEM(EER) A2 Ah TRESHARE
4 o F ey BESS X MM > 2Tl - HE B A ABR AL B
HMEMBER R E—Fay T ARETEES 24 TLETIELZH%(BMS) -
BEERBRGT B A R BESS 5 A Kws~ A WMAEE ~ T M ERF IS
ARIVETHRAAKRINEETR - A1 %1+ > BESS T2 AR ARBARBS 42
RPERGERERE -

12



- Renewa e
*_RENEM@ Microgrids

02. industrial BESS overview

Five key components to the BESS -

Engineering +
integration

“ Balance of system

rounding and protection
ousing for equipment

- Transformers and switchgear
- Cabling and interconnection
- Communications

12 T¥RBREZSK S MBI -

AT E SR AR BT A Llﬁiili B RREBEARAMNE &
THWBARBEBEER T EREAANEZRIT > Saf 8T Bl
B0 B LAAKEE 42 E ,t(thhlum—tltanate battery, LTO)#2 5} &% 42 4% & 7. (Lithium iron
phosphate battery, LFP) & £ | 4 A 4T > B TAE 5 093 9 HH BB A &
MAERERE MAAMEABRENTLEEAL  THEEALLNNETA
HBEEMECE L T B H W2 4B M T BARRERG BT
MR E > AONAERETXHETEEM  EREAR I UNETELERAE -
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02. industrial BESS overview

Most svitable technologies

0 coos | Mechanical |
2:; tead Acid | | Uthium-ton | | Mottensalts | [ How |
) @) @) @ O O
I O O e e o0 o
@) @) @ O e O
O O @ O O O
@) @) @ @) o @
@) O @) @) © O
@) @) @ @) © @
@) @) @) @) o O
v renermig com [pasee |
13 ~ F SR AT I AE SR I IASE B B4 o

02. industrial BESS overview

Most suitable chemistries ‘ Lead Acid ‘ ‘ Lithium - lon | _
© Good
Q Fair - - ‘ NCA ‘ ‘ NMC ‘ ‘ Lco ‘ LFP ‘ ‘ Lo ‘ ‘ Ultra caps ‘
@ Poor
© 00000 @® O
i: @ O O O @ O O @)
veness
O 0 0 0O 0O 0 O @
©0 00000 O
®@ O @ O @ O O o
O o0 O 0 O 0 O @)
ﬁ © 0 OO @ 0 O @)
© 0 0 OO0 0 O @)

14 ~ 2 AR R AT 3P b LA 4K B 42 T 7 (LTO) 2 4 8% 42 4% T 70 (LFP) A4 -

HAHBEAAT S > ROBERBERKLEB AT BN LIR * 4o
1. KA ERE MR BT

2. 5T HEHMEAIENTTHEAEL AHE — 74T

3. B At A& bt 2 — BOMEAR TR BARR) ] B




~

4. & WMIARNGRIER 5 A& REEHE R R F R
5. % At & B F M AR 2 S BB

## Niko A. ILIADIS #35 > A S ESHAZL LA FRBETRE XL
FZ MR TR IZRBIFIE - N N BARIL A RES AR IR A
ARMSERBEER -

%% Niko A. ILIADIS 4 5 F 2 A MR R R EAEHEZEX T XA
BREAKRES FAREHRATRER -

O XHEEEN FHTEARE BEFNEFTREMRTLY -

0 REHRA RBEER  REEFRGETREEREN QU E > 5] A
&M E & R B AR -

O HAMTHAE -
1. Ei & + 3000 kWh
2. T AE A ¢ #h Bk 4245 (Lithium iron phosphate battery, LFP)
. #RHgE 1 10 MW
4PVEERE
5. AR S - KR
6. ¥ % A & MEEIEF A &
TR A R TEMER > HBEARLE - BTE > HARKE -

e [ Renewa ble |
QRENEM@ recoarde |

04. project overview - power quality and uninterruptability / DRC

120kV Dicsel
Grid e
generators

33 kv

BESS

15



5 RRBREHERAERARREMEAATS —RTE®@ -

RENEMIG Renewable
* energy Microgrids

04. project overview - power quality and uninterruptability / DRC

Grid Outage
20 sy 4 set point

) Area B
:/ Load Shedding

Ramp up

Diesel

|1—Shedding_,
area

www renemig com page 22

16 -ARBEHERERAEXEMEAAGLTEANSETRAY -

3. BAALE BT & R T Bl
A BERE A SAE A Reg
ITEBEAKRTREXT AR
1L 4FENRY

2. HERAEERE

3. & B ~ HISEE L

FRAMRTARARN TR A% B RARRELERET A %5 2)
P R BEAE A SR $ IR S0 ISR T AL
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(@) ~ BEAE & 408 ~ 3L AE 374% #2 3k B 35 48 (Risk Mitigation, Quality Assurance &
Bankablllty)

FAH | WARFR EEFER I A £ E £ (Aninsurer’s perspective on storage projects)
3% % Michael Schrempp, Munich Re Green Tech Solutions, Germany

E R 2 HBARR 2 8 (Munich RE) &3 5# R R KBRS o R4 —RAER
¥R EAmRE > KHARBLERRE(E 18) 0 % 3 Green Tech Solutions
T Energy Storage it $2A4E4%Fr ¥ B A BARRARTS © 0 Tih(4) ~ T E AR

26188 Hem(E 19) -

Green Tech Solutions within Munich Re

Wil

5 : ; : Munich RE
The world’s largest reinsurer’s financial strength at your side
Munich Re (Group) Green Tech Solutions
= World's largest reinsurer by premium volume = Pooling expert resources and know-how in the field of
= Foundedin 1880 renewable energies and energy efficiency
= Group Result 2016: €2.6bn = Risk transfer solutions, covering the performance of new,

disruptive, and unproven technologies, are developed and
deliver technical endorsement, bankability and business
enabling results to all project stakeholders

= Approx. 43,000 employees

Rating

A.M Best A+ (Superior)
Fitch AA (Very Strong)
Moody's Aa3 (Excellent)
S&P AA- (Very Strong)

18 ~ R R B AR ) i M-3R B A RS RIRAE @564 fe B ARFRIRFS

Michael Schrempp %5 » 4 4E % S H R £ 5 RN HARE > RIREH ¢ H ¥
BT IGFE R AR B AR M EZERALARRE R S HBARF
REEARTHEGF PV E RO RAERILE 5 PV é#—‘ﬁ'—F“"’"‘#‘TLXﬁmkbﬁi
ho RBVEMPY EELmA PV BREA RBBAEMRELE > BILPV 2%
B RFARET UER BRRERIK: RSPV ZEFFHMet oI R8EFRAH
& 4 #)(Power Purchase Agreement, PPA) » PPA <] ZE 4 4% F ¥ 5 R FE 4K 0 A sb3R
BB EEARERE AR THMALT K > BATCABRELZSKHB T
E o BEHRA 4w PV E ¥ 4o PPA TR KRB £ A6 YR TH & (B 20) -
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Green Tech Solutions within Munich Re
...pushing the limits of insurability

Innovative industries require tailor-made solutions for risks that cannot be covered traditionally

Munich RE é

Energy Production Energy Storage Energy Efficiency

Solar Energy / Photovoltaic Battery Cells & Packs LED Lighting

On-/Offshore Wind Stationary Energy Storage Systems Energy Savings/Performance
Biomass/Waste to Energy E-Mobility Applications Water Treatment / Desalination
Fuel Cells

Images: used under kcense from shutterstock com

s B 5 5

— ~ B R 2 BARM N 3) Green Tech Solutions F 4244545 & %48 AR 4 o

Munich RE & A5 2 B £ fE R 42 AR AE & LML Ae 48 B BRI
BB o X BEFBRAM - Bkl ¥ ERMEZ P & S EAELRE > Munich RE /4%
R E A E R TR ARMES FUA LG RAMERER €48 kAT
FERXBERRRRAEH SR - sbdh > ZZMERE R EEER R H EL R
REEFRIE K > LB FAEATEE AR E RK(E 21) -

Bankability of EES projects
...the link between the photovoltaic industry and the EES industry

il

MunichRE =

Development of Photovoltaic Project Financing:

1
1
e 22| S IR N D
1
i
L

today

One of the main reasons the solar PV industry has performed so well is that suppliers realized that
there needed to be long term performance guarantees for the panels
Development of Energy Storage Project Financing:

1
I

s naneE e : “ “‘
: :
i

today 27?7

5302017 5

Bl = PV & XM & B A A RITRILBRE -
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Munich Re as back up of Manufacturer’s warranty
...increasing financial strength and support of marketing

il

Munich RE

Risks of long-term warranties (> 5 years) Munich Re

Tied-up capital which could be used for
research and marketing

Warranty Insurance

Risk of high costs through serial losses

. Manufacturer

Munich Re can back up long-term warranties to
release capital and protect against catastrophic
losses

Munich Re’s long-standing reputation provides a
considerable marketing advantage

Warranty

B 21~ phiE A B EA A RIMMAERRE R -

Munich RE Fr#z eyt refiie > &2 B H 2 98K - MR iz m
BPERER R B 10 FH IR EMRAEEF LR 20%-30% &4 A
1%%8 10 % - 15 %(F& 22) ; % — M sedd & H R B Munich RE 2285368 % »
% 2 £ 10 $# ] Munich RE RAFBUH IR &) - A M EMERRTFRFE
ERAYE2Z240A B OB RRITEERMTIXHEE - FEHRL - LK
WMEBE = RE ~ O RMEARIME ~ RO - (B 23~ 24) ; £ART
1% L F AT RE B O @ > Munich RE #1445 %o 4 4678 B 35 4% 4% 4o DERKA ~ Fraunhofer
institutes g2 TU V 345 4% -
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Our Battery Performance Warranty Insurance

g b Munich RE =
...an effective balance sheet protection for battery manufacturers

Battery Performance Warranty Insurance

Which risks are covered? Quota Share

e.g. 10-15% of
Costs of warranty claims due to claims
. Annual limit e.g m—
= Faulty Manufacturing 20-30% of ) !
& revenue Claims : ]
= Material Defects -
. . . Munich R -
= Excessive Material Aging e g
Deductible e.g ¢
) 2-10% of Annual Deductible
Details of the coverage revenue
= |nsurance of e.g., 2017/18 sales for up to 10 years T T T T T
- ) ) el 213141 ] 50 '
= Indemnification of annual warranty claims directly to of sales ! ! ' ! '
manufacturers = v
Policy Liability period (non-cancellable
= One time premium based on insured year’s revenue period for Munich Re)

= Non-cancellable for the insurer

5302017

©

22 ~ Munich RE 2t 258 & S PEREARIR F £

Required steps to finalize a tailor-made insurance solution

il

g ; Munich RE
...the underwriting process — a collaborative effort
Initial Risk o\
Site Visit
Assessment / Contract
Desk‘Top ozl Non-Binding A:ggr:?r::?\t
Review Case Study Requirements Widiation Contract
(e.g., Product with insurance (e.g., BMS- (Premium A
Sheets, structure check by Rate) gning
Test Results, Third Party,
Certificates Additional Bindin
A g Offer
Warranty) Certificates /
Tests)

2 to 4 months are a realistic time to close a policy if all information can be provided

5302017 10

23 ~ Munich RE R4 48 £ Su M REAR IR 7 & F 3F AR
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Business Enabling Concept
Electrical Energy Storage (EES) Performance Warranty Cover

Munich RE

Description Value proposition

= Long-term performance cover for
« Batter Cells & Packs
= Stationary Energy Storage Systems
« E-Mobility Applications

= Enterprise risk management (ERM) cover for
revenues of global annual production

= Long-term security for manufacturer during multi-
year liability period

Risk Transfer Solution Capacity over time (72 months)
100%

= [ndemnification of excessive warranty claims
= One time premium based on insured year's revenue T
= Non-cancellable for the insurer 50% |seassscnssonnesensancatossasssassMoragslostencessamsrmer ST Tmn

25%
Achievements 0%

0 12 24 36 48 60 72

= Increased predictability for financial reserving
= Boost of growth-relevant cash reserves for R&D / marketing
= Balance sheet protection

--------- Warranty Battery 1

Battery 2 Battery 3

24 ~ Munich RE 364 48 & S MEAEFRIR 7 RARME S E -

N

LA SR 8 R AL B IS RIR A & R RS R

2 HRREE T MBI R~ RIS E QT AR AE & SRMRER
%o [] PV £ AR o) 4858

3. R %o f BARK 3 Munich RE B3R 6E5E & S R EAMESEAR PR IRFE T
& A iR4E 92 DERKA ~ Fraunhofer institutes 2 TU V 34k &4k -

4. MREARRRER K 10 FHAERE  FARRBEEXFER 0% FEE
# AR 10%-15%  FoEAFLE4EA -

FEAEAR IR A M f > (2 &4 Rk K B4R 2 8 Munich RE 3& A > 18
R A48 5 > Munich RE & i — S B HEACIRIR B AR B ARFS © sLob > BEAE &
B [RAR R TR Y5 (2017) 4 10 A R &% A - FAEA B PR RS A — Bk Am Al AR 2
TEERSRIR EH REIRR > iR AR 2 SRR ek B AR -
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(Z) > 5 TRRBEMNB-HRHEE - AR LT - B EA R
(Battery Production Technology: Materials, Availability, Recycling &
Lifecycle)

2B 2T R IR AKX ¥ k(Carbon Footprint of Li-lon Battery and Ways
to Reduce It)

3% % ' Dr. Klaus Brandt, Consultant, Consultancy, Germany

B A BARRER BAR AR A B 2 R VR B - 4
T Bl TR 25 EMA LM R 2 R E MRS58
PR B HE RN AR A ,éjfg_%—ﬁgé—(NMC) >E§’fp@’iﬁiéﬁi(LFP)>ﬁiﬁ§i§?L’fb%](LMO)( 25) -
EWRETFRAE  BAEE LT ALK E &k RMR 2] & 48(Ni)>46(Co)>42
(Al)(E] 26) » B4 ~ s6R4aHEZ T 5 M —8ALF(SO) A2 » &3t 2021 42
T8 B T B A 0 T KR D B R (B 27) -

9 Dr. Klaus Brandt @

Contributions of Battery Components and Manufacturing

Largest contributor to Primary Energy Use and GWP is the cathode

GWP

Primary Energy U
rimary Energy vse (Total 112 kg of CO2 equiv./kWh)

(Total 490 KWh/kWh)

D ¢

u Anode m Cathode = Anode m Cathode
Separator m Electrolyte Separator m Electrolyte

m Cell Casing m Cell Manufacture m Cell Casing m Cell Manufacture
BMS m Pack Case BMS m Pack Case

m Pack Manufacture m Transportation m Pack Manufacture m Transportation

Amarakoon, S. et al. (2013) Application of Life-Cycle Assessment to Nanaoscale Technology: Lithium lon Batteries for Electric Vehicles. EPA744-R-12-001

B 25 ~ 42F it B 42 KPS B A BAE TR TH B HEAL o
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10 Dr. Klaus Brandt ( >

Dependence on Cathode Type

* NMC has by far the largest use of primary energy in its manufacturing
* The largest contributions are due to the use of Ni and Co
* The complex manufacturing process plays also a role

LMO, 35 MJ per kg

NMC, 155 MJ per kg or 20 kWh per kWh

or 70 kWh per kWh battery capacity
Other | Mn

LFP, 55 MJ per kg (Hydrothermal process)
or 30 kWh per kWh capacity

Other

Dunn, JB et al. (2015) The significance in Li-lon batteries in electric vehicle life cycle energy and emissions and recycling’s role in
its reduction. Energy and Environmental Science 8, 158-168

B 26 ~ 42 F e ARk 4 g, o

b Dr. Klaus Brandt @

Re-Use and Recycling

* Re-Use (second life), for example for stationary storage, will spread the energy and resource
use over a longer time period and reduce the requirement for new battery production
¢ Recycling will reduce the resource requirements only in the longer term
* The long life and the fast rise of the market will lead to a peak demand of resources
« The size and timing of the peak use of new materials will depend on market development

140
120
100

80

GWh per Year

60
40
20

0
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030
——New Batteries ——Recycled ——Net

Market development adopted from Pillot, C (2015) The Rechargeable Battery Market and Main Trends 2014-2025, AABC Europe 2015
Assumptions: 10 year battery life, 80% of materials recovered by recycling

B 27 ~ 73t 2021 FAe 42 E o B A2 F AR A R AR Tl K08 R AKAE TR £ o
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R B BEAE & 4B 424K 2 #3 22 (Monitoring of Critical Raw Material for the Energy
Storage)

3% % : Dr. Torsten Brandenburg, Head of Unit, The German Mineral Resources
Agency (DERA), Germany

RESHEEWERREAELAGZER ST ORI HRARBLEE ME
T MO~ 5 - R EBFHRREHFTRETM > LRIEH R 2025
FHBMBRAMHARERTARERR THTHUERRERE £5E
R BRIREEE A SR E ETHRAKRE 28) -

L& RREASEMERR - 2Rk 42 AN HEETEL - R
ZHERATRAKRME ASFREBEHEG LA BATHERELETHIA
e R % B JE

2.48 0 PEMAEER o X BEER BIRNSETFISFTIRIE o 8] 2025 F420E
RS R4 sR 0 RSB ES EHF o

SH(BR)PEMHERR EEZHERAE PEAME BHERA A Hafl
PRAMCIEN R ETHEEMS 26 2 BHRAFTH AREREL
4 E PEEE o

4 4% SBUEHAR B RSMAE EMY > BAMEPRENAEAN  BREA
Bl RFPIABLRIE S HEE -
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Graphite: purchasing risks

. High supply and price risks
assessment details O Low supply and price risks

= High political risks due to DRC as ,swing producer*”

= Increasing Co-demand, although no deficit in mine
production till 2025, but deficit in Co-chemicals 2019/20207

= |mage risks due to artisanal mining in DRC

= Strong additional Li-demand
O = High market concentration in mining and processing

= Massive investments in new capacities

= Supply risks only short-term, market coverage in medium-
and long-term

= Strong additional C-demand
O = Chinas high market power: controlling mine production and

Graphlt W

processing
= High environmental impact
= High spare capacities in China, large reserves

D- RA gsislafﬁgemm

nstalt fin Goowssenschofien und Rohstoffe

B 28~ 42 E b M G 4L 40 RER ST 45 o

A B ! #4548 2 42F b (Towards Co-Free Cathodes for Li-lon Batteries)

3% @ Giulio Gabrielli, Postdoctoral Fellow, Center for Solar Energy and Hydrogen
Research Baden-Wirttemberg (ZSW), Germany

R4 EARMM N Y55 R A FHE - BRB TR 2025 4 2 & AR #%
R RRERE REREBMHERRRETLERIE  ZSW KGR E QAR
oo FHREF 7 45 R 0 424548 A1 (LiMN1sNigsO04) 7T ¥ mg A & R BAR B4 2 A4
# o I FARIIER] 2025 SFAF A s 2 s E L R

INEE

12T EBRFHRAETRRIEE B 2R ARARKRER -1
B da 3] ANAEE s o L BB BT 0 ST A 2021 e R R AR AT E AL RH
FE LR PR o

2. 1B BB B RAHEE EE R mAL AT PR R A TR
BHESGRT  ERRMMHBHEHA TR MR K - £ HER(A
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AR F)F A BRI HE 0 18 B AR T B JE R R A
AR R 45 SR A A K 09 187 % -

ST HAHBMNT  RARGEIRGM M AL - SEEF LM FEN > FIFX
T # A 5% R 0 A8 B R AR JE 454 T KT MR ES ey AR D
2 K
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S PATEE N AT R A MR AR

Photovoltaic eu # px B i K 5 8 & B Fl > 2% B4 £ 45 F & Intersolar Europe
#1 ees Europe & 35 # #% PV guided tour » 4%

1. £ A KB Aef AE % #u(Solar power storage for residential use )

2.5 8T BB RE - £E %5k mE ) (Intelligent power electronics
(inverters, charging infrastructure, and monitoring))

3.3 ~ & - TEREMAZE /1AL & 4 (Power storage for companies,
municipalities, industry and utilities)

4. B R B (B4 AR R E F % #)(High-efficiency and smart
modules (integrated DC- or AC electronics))

5. %2 3% 4 (B T8 A 2 3 & A )(Mounting technology (rooftop and ground
mounted systems))

R EEEBER Y 5 ¥4k & (German Trade and Invest GmbH) &% » £ &
RBELERE «?}x@%% 3t Bk T ARAR B BT R A R AR B R R A BB
EPRBEAMKE AL S EFrsaa TR 3 B3 5ROt e3R8
RoFERHEMMMZIBE B S WERRXGREBELALTE -

(=)~ ZRRIGREME R &

¢b%ﬁf£§b BERGAELE SR P BAEAE A ol oA B A8 ] £ 4 BTN 4 da%
% 5 PL4% B Wy & & 7432 Tobias Rothacher & EH % » % — 3 F P AL AL

éfu#ﬁ WA BTN @BRABRE > T ERMBENERBATEP BT HRAIL

F #i4% & 7 4232 Tobias Rothacher /244 % :

1%ﬁ% *A%%%% FPARGAEHEL LY REALESR - 2
BRAEHELZARATUATEL20 % M EL0EBBBAEBTRPFAAGA
%%%%%WT&ﬂ B AEREREAREE - S HEHTTARLL—
FREAY  HrOBRANHBERP ABEARE S ©

2.ESBRACARIRPARGAEHAEARZEE ZENHREZARM
B % (emotional) nﬁék%#\m"ﬁ%l RS LBRBERP ARG AEHE
%4 RANFHE T UUE HAEIR A X (energy independent) o

B BATEBERPA MK AT 2 LAl = KB H (F45) % % & Sonnen(22
%) ~ SENEC(20 %) ¢z fenecon - A7/ K st 43 T4k 4 R A E -

WRBAFN TN BER BRARIIIFEERERP RRGLEHEL SHE
ERUTHE -
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LEREESH TEETEABLALRRERENS  KGLEAEA AT
AL EE XL -

2. /5B BB BRI FRY  RRRKGATHEETEA B EE > AF/LBRE
AGATEAEAMAEAATH  FoBEa B AR TARRVEE -

SN EARBRMELPFAMIHHEEN FPr TR IHREINE TN
BRER AN o

TR 88 RFAT 75 80 53048 W R P LA I A T AE & SR AR
RS

o VARTA

M VARTA

THE BATTERY EXPERTS

VARTA Bt 2 s ¥4 RMEEE X &/ 8 K& 4 5 % Pulse - Element
B one % > Pulse & /A 4 4 > 124 F it > Element ¢4 inverter o L3y £
ZHARP ARG AT L % » VARTA T4 10 542 E - VARTA 2 E %
FPRARZAATRBLIOERN L EXF 10 54 2TALRALT CRAG AT
&R 0 AR E 10 (B 29) -
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DER ENERGIESPEICHER,

DER UBERALL WILLKOMMEN IST.
-~
The energy storage system, welcomed everywhere.

29 ~ VARTA pulse £%4E % #(4 ) #2125 3% 4232 Michael Gopp(%)

o BayWa.re

BayWa re.
renewable energy

BayWare A& BfEAEARESH > ZEX IR EP ALY - ZEARERE S
FoOEESARBIAMAERE RLAEEHELAATE R THMA M BH K
BTN 0 RIBORD RETE o W R ST N B XA R R
% > BayWare $23F % T4 61 » dotb &id BYD ~ SMA ~ DELTA % » T4 4t
EPHERGIER T RK(E 30) -
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30~BayWa.re #hAE 4% At % #u(4£) #23% 3] 4822 Dr. Andreas Reischl 3% (%) -

o Krannich

krannich

Solar

Krannich & & PV ¥ > 385 R4 AE £ 8134 % 35 35 - Krannich 3242 @&
B B EAKREETRNE, THBALNIEAMAZEETR KB
XELRGEEE S5 Krannich 23 @B P TRBERERIELALREG BZEE
FEOFFTEAEG LSBT EMAEARBITT ZOELP FR - ZNANEHELES
BEAE & Sl AXITEC » 3 A %4 % IMP BpT424 100 kWh £ B X & - €355 4
Br# 4G s5omm RY A6 EMEEETE A3 -
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3114 Krannich ££ 45 4 %49 B %35 (4 ) ¥ Benjamin Bunner & 32 38 ik (£)°

o RCT Power

RCT™

power

RCT Power % #EiEAE A 4T > R EZIH LB AL S > L A H
Fraunhofer &4 > B TARIZ P AT ELR » BHEELALFURALAAES ° £%
10 > bk AME® > HERERFT L4 -

O
fenecon

EMERGY ENGINEERIMG

Fenecon A48 B ¥ = KA A AT X H > TARARKERILEEEHEA
T 34 10 F4%E 0 A 448 UL 45 (B 32) -
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BIC-1
PACK-1

(LR TR

[ 32 ~ Fenecon 4 ft % #ME(L) B AL B EFHE A Eib(h) -

o SolarWATT

€y SOLARWATT

SolarWATT & & B 40 4 A B ¥4 BMW 5 N 3) 0 A Y Z ey BB 3%
AR ARG B A 458 R 21 (100% hackproof) ; & T B HERA
EHARALE FPARAGAERELA AL TEGBRBAFARE AMEHNERE
MESELAAETEZEMNE > BILEBZEME+ 2 EE > &2 SolatWATT # LA
& o B SolarWATT B A% 03 & Skt 35 BTEBARBAAE - ZAA
KI5 HEAE % Myreserve g K3 — B EEE A %4 (R & 1,600 euro) & £ &
it 2kWh(a & 1,400 euro)#é sk, > it TH BHBATLABF R ERL  BoH
REFPABEAAE, TR ZETH 22-22KWh(E 33) -
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33 ~ SolarWATT Z P A KI5 Ehb At & G2 B te] -

O Sonnen

sonnen

Sonnen BEBR A EHKEPLREELALTIESE — g > Z a2 RELA

1. B P ABIE %N 8) A %2220 > Sonnen #: F B A& SONY &Ik % #m ™
BAXEEEAELAEFEELRY -

2.Sonnen AL RAFA BRI > SHHF P AR A LI R B 0 5
# APP REPLTURNRTHATE - #i22EW@=5Thiq L4
HEETEEARE -
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3. Sonnen 3 & Sonnen community 7 % © B R P EEARLB AL 0 A
¥ EH K o AuaA Sonnen community F €& F > B &% Sonnen 2 3] 8 4T
PRI BELRYEAEAREANEMAY > Sonnen #EHFEETHNEHAE
FIT 16 R 04 38 B AR A5 3 0 B o 46w\ Sonnen community ¥ £%& P 0 B
Z & 3E fju A Sonnen community ¥ £ Z P T EFEE A0

18 A% % Sonnen Bl N BAERE A S dn 0 REIAEBIE P ER > P AT
IR RZAM R FHRATER > THAATHEREFIRELEENAL
BRF » e RBEMA N E R Wk (6 34)

B, .
Dz
EQLS

More power for your home -

The new single-phase sonnenBatterie.

34~ ;AR P AL AE & 41 46 5 — Sonnen 2 3] Maximilian Weigl 432 -

o ABB

AL ED D
MW

Power and productivity
for a better world ™
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ABB B % BB - AFHREAETS - XX B 0 AEE T % B A
EARS UHRBZPHAGBIERLETZK -ABB S BEMELZRESAHT
BAEPREERAE FHFEHNAENEXZELR  HEZ2ETHALFEERIK
(R 35) -

~ 100,

35 33 ABB A AR A B E B XL A REY -
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(=) TR

3% . Shmuel De-Leon, Founder and Chief Executive Officer, Shmuel De-Leon
Energy, Ltd., Israel

# % : Shmuel De-Leon energy % — R REIARR TR 2 X U EF| ¥ AIA
Shmuel De-Leon /& £ oA & 5] Bl Iy 2 BRAs » 24848 LA % » Rl e 2 b
BA 2T FpRask  BNEEHNEA
1L 3T &zt £
2. BB 2 MAAR]
4. B E AR &

5EﬁAﬁ&Eg R F AR R E P BAH AT

6. HATE DM E TR
1. 84T ENE EFR

BHNA BNAFNRBANSHKECENE ZEHELER S FRRE
B B g 0¥ NASAEF - 2P+ MR- EFEERAGERETH
MR BPERBERABELER RAFLTRBELTOELB TR EUE
TR E M R PR TR

mE A HRAHNEE AR

HTRKEALERE  FHRBEDRITHA LG - BIATEZTRK
o BAE FE A D A E SR RIHAKBAK - £ FFCEB B K L 22
HERR BRI LT (4o B8 295 K %) A0 88T LR K ik il (12 7 52 & LA A
BB KL EHELBRY  ERFERBETZENEF THEET LA
BEm e BYRKEGRWAR A FrRAB SR ELLR(E 36) -

1 —RHETHEMRAEAETAF &8 F R R HBRBIE )RR LR
Ho —RUETLFANEFEA -

2. —RMETHRKEA D HBRKB(BHBEAREARN)RK LEH _RELE
KR H ABC sy K Bk XK -

3. AT MM > AL AABKALE VDS 3103 T4 « AR E 4
HFEMEVERABRSHEBETEL - REBER - MEXEE & 227
K M
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4. 2EREFAMREMBE TRAEBRAELNEE LB L EEER
B SEF IR I R K K -

36 ~ 1% B VDS 3103 4% 3 AR §.42 B bk 77 TR SR (A2 7 )
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=~ % eesEurope AL OERE ¢

o TESLA

Tesla 7 ees Europe & & & 7 & KI5 & T 64 A6 % 4 Power Wall $1 8 48 444 4
% #, Powerpack - Powerpack 44 16 18 Eit4a - B A iR AEA4D 4 % rkA% T i 43k
o SPRBKRT AR E P SN & FBRINMRE - &4 Powerwall B4 13.5 kWh » 4%
10 4 > Mg inverter » EHRIR LA A % 0 B APPEE P T %32 E ) iid (B
37) °

37 ~ TESLA PowerPack Py 2f#i% » #x A TESLA & Tt o

{8 TESLA B2 4E % %42 BN 774k & 3 R 4o Sonnen #2 SENEC % % F Al 45 %
GTAE S — M F NG THBER A TESLA X R BB R ARG LTI L %
HEBEEK > AT ERERARERZARS > B TESLA IARERE LT3
BOATHL R R 8 o
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o HOPPECKE

;5| HOPPECKE

POWER FROM INNOVATION

HOPPECKE %&£ B B4 90 F /& £ b 0 3) > %84 off-grid ~ £
PR BEBBEREEAKAER - HR AL REN S BRI R KA DH
¥%42F 5t » HOPPECKE % #; 5] % B 75 &4 8% #1142 E i, - HOPPECKE & #% 4t hybrid
%4 0 TR B RA SRR A 5 4% 2 M (F 38) -

38 - HOPPECKE off-grid 448 & it s & % ©

o Mercedes-Benz Energy

Mercedes-Benz Energy

Mercedes-Benz i 485 R EAEEEAF T 37 » HBGERE X LS ERE
o TR o TR 3 24KWh B8 - 2340 A A 4tk 08
inverter » & 7 & B B inverter » B A% T M k2 HeikFHEE N BATT
85 & 3 A ho FAHA 448 (1] 39)
39



39 ~ Mercedes-Benz Energy 3 & A 4 4L & 4 o

o Bluetop

BLUEI1OP

solar parking

Bluetop A4/ S —FZRAGAETRA L ¥ XL LEHBARGATHEALE
& (solar parking)zk 3+ 22 % - Bluetop #% A 4 3 @4k K 5 & i3k 3t > inverter
ERRLEHAETFN > AF AR LT LB (E 40) -
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g~ #3 TUVSUD % R Z 483

ARG F = REkE TUV SUD & & 48R T A RIRE 9 £ 4 (Head
of Energy Certification) Klaus Nurnberger $2 4232 Javier Castro- 3 343 itz 1 &
ShERE A R FRA(E 41) -

41 ~ K5 A B #2 Klaus Nirnberger % % & Javier Castro 4232 4% -

AR BB AR E N RREH LR EN AR REC S84 AL
(The role of a verifier in the future REC-System in Taiwan) - % 4% % #:(Blue
Registry-Tracking system) §2 £ #5 % % & 4 & 4 58 /R /& 3 3K # (Regulations of
Energy Storage System with REC)#t B4 & % Bt F - AR L aEy X
% Klaus Nirnberger ¥ #4232 Javier Castro &) & 4e F A75- -
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Questions and Discussions
The role of a verifier in the future REC-System in Taiwan.

1. For current scheme of Taiwan (T-REC), application including 1.\erification of
power generation equipment and 2.Power application. We would like to know
the verification mechanism by TUV SUD.

A.Explain it with flip-chart.

2. T-REC is propose to bundle with carbon credits and discussion with CDP and
other carbon credit institute is in progress. We would like to know how REC
can linked with carbon credit and prevent double counting

A.lt would be good to have the information regarding CO, emissions available
on REC but not CO, emission reduction; GHG reduction certificate should be
handled separately but maybe a certain link could be fine.

3. How and what condition should a qualified REC verifier be?

A.Accredited according to 1ISO 17065 for the specific REC system by a national
or international accreditation entity.

4. What is the motivation or purpose of REC purchasers in Germany? Please
provide some case examples

A.To offer eco power to final consumer or to disclose a nice looking electricity
mix.

5. Does verifier need to be qualified by any third party before him/her begins
verified.

A.Yes, by national accreditation entity like DAKKS.

Blue Registry-Tracking system

1. According to Lawrence from TUV SUD Taiwan, Germany has two
verifier(SUD and OK power), do you have two tracking system in the same
country? If so, how do you management each REC or GoO to prevent double
counting.

A:Caution! Please distinguish between labels for power products for final
consumers and verification in order to issue REC/GO for MWh for the
renewable energy production. Ok power is just a label for power production
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(more than 2 quality labels exist in Germany). TUV SU D offers also quality
labels; however it is also involved in verification of REC/GO. In European
Union only one tracking system for a certain region is allowed, additional
certification or label linked to a production plant should be embarked on
REC/GO.

2. How does TUV SUD verify or double check(anti-fraud mechanism) the REC
has been expired and does not transfer or double count by another one(illegal
issue)?

A:This is more a matter of registry system, registry operator, and national
authority

3. Please kindly provide how to establish a dependable tracking system to
promote REC market

4. Does the tracking system record transaction information of the REC?

5. How does TUV SUD coding every issued REC or GO? Can SUD provide
suggestion on the principle of coding for easily management?

A:TUV SU D doesnt coding REC/GO. This is a matter of the registry data base
itself. We are not expert in this matter. Regulation can be found in AIB
documents or EECS documents.

Regulations of Energy Storage System with REC

1. How to prevent grey electricity flow into ESS and claim as green electricity
for REC application?

A:An energy storage system (EES) is nothing else than a consumer. The energy
losses of the EES should be covered by GO.

2. What current regulation, certification and standards does ESS have to pass for
installation and commission? Does SUD has third party certification service
for ESS? Could you provide some reference data to us?

A:With regards to technical approval/commissions we are not the experts, as
explained earlier. At the moment there are no special regulations in place.
Hitherto there was not any request for such a certification. We see EES no
difference to a pumped hydro power storage system. For a pumped hydro
system regulation exists. Electrical storage systems are normally part of the
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grid and grid losses are neglected.

3. Could you kindly provide electric energy storage system related standards to
us?

A:Sorry, but we do not know anyone

4. How does Germany government encourage people to install energy storage
system?

A:Kind of investment support is given as extra payment (via Kf\W)

5. De-commissioned electric vehicles (EVs) can be used as energy storage
system, and therefore the cost can be significantly reduced. However, the
quality of second life battery has no regulation yet. Does TUV SUD has any
suggestions or comments on inspection of de-commissioned EVs batteries for
the energy storage system?

A:This is probably part of RESS-certification done by TUV SUD product service
TU v SU D Battery Testing GmbH
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UTRAEBFFRIMAR -

(—) > BRMNBAERRE N RIREAFEE LSS KK REC £35% A &(The role of
a verifier in the future REC-System in Taiwan)

E 77 4 R3x A (Guarantee of Origin,) B ek £ B HI E - £ B2 B89 L3%
BARRTAEKRANR S » RALR B THETZE 8 A G HLERE
B - BR A #5535 e 4% (Association of Issuing Bodies, AIB) & & GO X %
% TUV SUD AREEHTHRREVAMRA - A6y GO ¥35 -~ &%
P IR AR o [B] 42 PR

Typical Certification Process for RECs or GoO-Systems L@ ]

Periodic "
Verification of AR

g
Data 5 application
Q o‘la\
/ x i
Periodic Ven’ﬁ&
Plausibility Cl Audit planning / Initial Check
Productiol \

Production Data to Onsite-Audit
Registry (Technical Data and Production Algorithm)

Initial Registration Issx?aen ce?:'; F‘I, it
of Power Plant Dedaralion
\ Declaration /
to Client or inical
Registry Review
operator
TUV SUD Industrie Service GmbH 02.06.2017 Folie 2 TOV®

42 ~ TUV SUD % GoO 7l ;% 42

BAAERERTH GO 44 > TUV SUD R4 3RAF 3 42 5 5 # 4% (Certification
Body, CB)# ¥ » W35 ¥ X374 » AR TV HHMLXHEEFE BELE
HERRTENETRAER LV FEY HITEELECBHT HE £+
BREAB A HTRERGNBRA GBI ETE  §F 4 M A%
e REBRBEEETE TSNS o

REC & &5 48 Ml A2 18 7 &7 » REC TH BB F FEEA LB E
HERX B 32 R 0 REC & 4 - B A 4834 2 82 REC o B R Rl 45>
% ¥4 REC gLag i > <7 AE 47 & R AR5 48 31 L (double counting) ] 28 -
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8 83 Electricity Market Directive (2009/72/[EC) R, 4.4 m B R E X F & & /11&
AEBEN—FEENRREg Y6 & 0 Javier Castro @ LA THASKRAE N
He#Ax#(Residual Mix)fF £ 4 H R E Bolmz  ZXRTHARABE
(50 %) » B ALAETR(30 %) > A 45 R(20 %) > % B E 4 BEA AL R b B mAg
EEIRBAERRFTFCO LR HEME » Flwh P HAEKRA 10 %X 5 T
» QI3 BE LA A AETRIE R AT 10%(20%-10%) » 12 B ATER 22 residual mix
4% 20 %3 E > BRI GO R 54 69ER > Bibh R HERE 0 RRE
B R ETRRHILEBITIEE R T2 RS T T-REC 4| E 44 (B 43) -

Residual Mix Residual Mix consider GoO sold

=

GoO sold Non Re
10%

Renewable
10%

—

10 % Renewable Fossil
sold as GoO 30%

Fossil
30%

43 ~ Residual Mix # & GoO & H 4 F#3+ B ks -

sboh 0 T E R F A REC EH#ME - FEBEKREEMAFEE 1SO
17065 A EH E#% > £ &R A 1% % #® ] & B & (Die Deutsche
Akkreditierungsstelle GmbH (DAKKS) > # B 84 H 7k A & B 3% K 4 & (TAF) B # 48
B B4 e

(=)~ B4% %4 #:(Blue Registry-Tracking system)

1B E A &R GO B A4%% TUV SUD Blue Registry + 4 » {28k 8 4B
1Ehe 4B — A B A % 0 B A4 TUV SUD Blue Registry 4 37, 2.8 % 18 Bl 38
¥ #f (The Umweltbundesamt) &) Register of guarantees of origin F & & 4%
(https://www.hknr.de/Uba ) (& 44) -
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https://www.hknr.de/Uba

Umwelt
Bundesamt

Contact

German Environment Agency (UBA)

Phone: 004934021036577
Fax: 004534021046577
Email: hknr@uba.de

‘fou can contact us:

Monday to Thursday 09:00 am to 04:00 pm

Friday 02:00 am to 03:00 pm
About

Data protection

Copyright @ 2012 Version 1.24 Build

HKNR

Herkunfrsnachweisregister

Please follow the link if you would like to register or
‘open an account.

Please note: Use of HKNR is liable to charges.

INFO: Within HKNR there is no account number for
G0 transfer, You will find your cooperation pariners in
the HKNR above your company names. In case of role
combinations the GO transmitter has to select the
company name and role of the GO receiver, Only for

t is an i
number for GO traders, the "Member Code".

44 ~ 1B GoO &Bék-F & 4D o

48
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(Z) B4 445 B 4 s R B 3% A (Regulations of Energy Storage System
with REC)

BARRERAAMIEAGL LV FHARRBEZTEFE IS KRIFE
% GO ;%% & & (Net principle) R Bl > tEAc A A A8 B £ H AT % T
RBERARBRELFETE MULFETERANE AR LRELZ4RE
BBELTHARBELE ATFTHRTIVSUD £ COEEH AT K RIETUV
SUD EE “Net Principle” Sec. 9 10 -

1L#EARNEHR COETI=HET- MANAETET HETHAETE(LE 45 -

/ }
i 1
i wh | &% KWh |
| |
i «— — “«— — |
| |
| |
| |
| — |
i Aux | EEVEIR |
| |
a |
| mm (6 P ) MERE |
&
| |
| |
\ /

B 45 -TUVSUD 5% GO B3t EF XA kb S TR A1) o

2. M E A (B — A %) GO T E=12+34(LE 46) -

kWh kWh

EB Electrolyser

B sttt L

46 ~TUVSUD £33 GO &3 8 F K-k it A1)
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3MMEALRKIETALIME L : GO EE=3-4+5(LH 47) -

47~ TOVSUD %3 GO & &3t 7 AWM T & 5 E 4 48 3fv] -

A7 ¥ > LA KOLE AMB ) BB ERAAL  2AEEEEN
HEFK  HRRESPBRETES L PHALARNIBFR EFRAL THR
BREARBRRLFETE MULFETERAE  SHELALHAAAES
B8 RECX GO 4 2 B%MABAER AL ALK E &R RETHEA
BBEARRIE P HEE 0 KT A RE KR EARLE

50



NESEE R R

ANINN ,’rﬁa.

BN REEERMER T AR BARRETAKAR, BARRA MR

REFAARTELEERELERRAS )NAETEEGLOREMEL A
FHREFR - EGRERANAETESHAPV LBEFE AR > URR
F.1& RAEJR A X (energy independent) s 44 B % - 4(2017)4 7% P A EEAE T
SEMNER o MRBERAMIAITRZEZ TN SERLRRER 20
% RIEBERERF ABEALRA ST SR > AR THKTH Rtk
AR o

BRIBFERBAS T AR BT EZ AR ERARBR B AT AE A% TR A7 A

FPAESRKGREEHEARARA AT LRA/MBRE > ZEERR
DRENCAERELHMBAE ZPAAKARRY HREASKBA
EREA B A EETEL

ERRE AR AL TAE S — %4 Sonnen v NG IRER P RAM TS L

FEBAENIRHGFIE > mMAFER P T4 Sonnen A% > @b
REAMRSEN » FHS KA d Sonnen v & 48 % &\ R 35 B RS 5 #1
EIEE& A P o Sonnen ST RA TG SR AAEERZE 0 T
Sonnen A RMMABRTHHEEEE > BREHMTARELA LB ER KL
BEANRAE BRI BATRAES

BN B 3R A BB BEAE A SO IR BN B A A8 BATIE R R BA 7 4

RERGRBIATIRRG AR AR EEL TR EFELRARE AL

5. Fraunhofer 2 VDE 44k » 2% B £E5E & S P AE B35 AP » Fraunhofer & &

FEAE A S B TATMH3F4E » VDE & & % SR o
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6. 1& B F{L % ¥ Munich RE > #1 DERKA » TUV A&7 HHEE4E 4 S th 4E

T34 TR AE 7 S £ E M AR AR B BARIRARFS - FRIR 8 &or » BBt

AR AR P B MR F o KIFRE T 2 R €Ok inis
EAMREN LAAREMBIZERE CEANEA M EDESRREHZC
FZ2R % -

AR B RS B R G % E B 2w M AE T g R R 42 81 B A RHR

KHEBRT  ERRMHBEHEZECHEMER F - A B MEB(B
AR E)TF O HARE R IR 0 S B TR R R R
24552 THABUTTEBA LS SR AR A £ 09 B % -

.TUV SUD #3% REC & % #4478 4838 1SO 17065 223 - 7T 324 & Bess HEK

B AR R T L ME 4 A oL %, F 48 3+ B (double counting) 5t & -

.Go0 T &5 HHI % #FE & (Net Principle) & A » Bp3z N A & A N1E %

MELEE AR IMEARETERRERFTIRAE - A M
AT ETEI TR R FHEERATTLEUT LB

(1) HEREASKBEEERAAHE — 44 R GoO % REC EEAZES AL

z/?% '%

(2 AU ETRYBEBIN A% HEi%rmAE AU REC %
GoO SR EXEAABAIBRRR > BRI LA A KENTE R A
RERLEBMBB (AR ERAEDELRURIABLETEE) -

3K

CRBEENSQROL)FRBEEFEER > EEALEMNHFR » TEELRS

RHTEREAEABELT) HEARERERUNEFEZALRREERE
B 0% EEAREAHAEREEAR  FPAARRZEA  HE
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BAFARBHBIRIEHE > BB A AW -

CE Bk AETR 2020 AR E B AR 0 A AMBEE R TRE o o IS
RERE) AREANBRA R THAAEF LRG> ARTREETH A
ERTAABAEARLEER  REREARBY -

S HEAKREERAS T > AR EAFRBAZ DA > EREA NS

OINFEREELRZE AN I MR RREEER ML R LA
B R XA T EIAENRA BARRTRAAMELA LTS HMEESLT
ETTAEENemELERERBANMELARTRERE R

EREAGAABERMTNRE  KERTEELRAR RAERS R
LA A AT  RE N AR LA A R RHBEA K TERD
B R E A IEOAE & 4o 30T 2 30 By S T S 4R SR T
R

SERABEHRGATREORNERENRGAEREEREFTUR

FARBEEIRE  ERELEFBTETEN ERELELH RIRER -
EFRRBREREASL  RTLREH R EMMER AT F

PR IR E R A B SURFS B AT HS) o

CEINBERE A L E o0 2T - SRR TR A E EakE o o P
T BB IR A 7 SR X0 2R AR R RE » SR B A & - #1548 B
HRAE > v R BEVET BN IHFEET LU AEIERK
We RTHBANRAE EEHRHMAERRXTECRA > LR NBRA B
AEE b RBEAAEARRHELCEXMZE CARBE IRE > S5
BRATHERCEERS G WM TEEE Tram EEZHH)FE » HAE N
B — AR -
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