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G BEIET » HoTuehk o BRI BRI - ECRmEE RS
o R

A FHEOM 3% el =2 R T Y KBRS > BUR YA IS0 AR ERYEAM
il 52 0 U B 6 S 1 > 1) 5K HY R R R R R S HY 5K B U (deal
flow) » W HTEGHIFR TR L Bk IRV EENEC FIT » ATEERITHE CRAY
EEL/FT SHNRE - TR AR ERTEAVRA - 05
RARERE I EAE - HpiE A pe i 56 & I B AE A 1 ey

4



o IR E B RA 75% KB E > RIHR T DS ERE]
Ltk 17 > FRAFE T SAEEEREK > B 2011 /Y 3.x%[EE

1.9% -

-

I. Electricity from renewable energies
(Programme “Standard)

> Loan amount up to EUR 50m
> Risk-based favourable interest rate

> 2016: EUR 4.5bn new commitments, more than
85% for onshore wind projects

.................................

Ill. Storage battery systems for solar power

> Low-interest loans from KfW with repayment
bonus*

> Risk-based favourable interest rate
> 2016: EUR 104.5m new commitments

> Since programme start: over 25,000
commitments

Il. Heat from renewable energies
(Programme “Premium®)

Loan amount up to EUR 10m

Low-interest loans from KfW with repayment
bonus*

Risk-based favourable interest rate
2016: EUR 104m new commitments

IV. Offshore wind energy
Credit amount up to EUR 800m per project
Financing up to 50 % of debt
95 % guarantee of the Fed. Rep. of Germany
Since programme start: 5 projects, EUR 1.5bn

*Repayment bonus is financed by Federal Ministry for Economics Affairs and Energy

In terms of electrical capacity, about 50% of all newly installed RE facilities (excluding wind

offshore) in Germany were co-financed by KfW (average 2012-2015).

2.2 KfW HA e Rl E 7 2

KW 52 R S EBEREJIHY FIT CPaREIRoKAE Ry > N R 2R B AL
= e B A B R - MR A+ LA R - WIE
KREBRA AL - A REEERK 2025 SRR T 36W HYHAE - H
NS AR N il R R (Gl Sy = B DI MT(T] = (MR PN 1 A
IR AR T A BRI ERTE R ARG - HeatEHRE
BRAY e FE PR R A B R b (2 HE > ST AT  HAE
IRE e SRR T E VRS - BB EESEIEE - 2
FARH S BRI R B i AR R R e & B B &R -

i

\

) A IR T IR T Ry — ([ 6 T R SR T S U DA R 2,
‘B hHARERIEFCEGA L HG Rt E (e EwE - Sha
F])2 A A LG TE R KW BRI T F AR P AH R 5 2o e (R B PR
tmRlE - HArA 30 REFRRIT R AR EI8ER - HERaHEHY
AUSEIN 2 BRI T 2 E 5 - stEV IR E ST - #blES
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RIE RS 2 - TRV ER DR T PUELRG S FIT BRSNS PER (A
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AR TTZE -

2 ~ FHPREEIRI%FE(BEA)

(1)

(2)

(3)

SRS

TEAHR BRI R T o AIPRAETEMEIERY 1992 4FATRIPRAE RIS
Vattenfall Europe Wiarme AG ~ GASAG Berliner Gaswerke
Aktiengesellschaft ~ KfW Bankengruppe 5z Land Berlin 2 4 BE.A715 57 /%

(Gr=EENna
FEEER

B E bR E IR R E S SRR P YRS 555
FZIERIRETE T R BN © BIFRATER (know-how ) Fi - HLEEELE
BIAIIE H ELFR R A - EARETR - BRI R4 ~ BIRER R
&~ SIS - DU ABEES iE eI  E > DURD & P HYRETR A
IS AEBRBFI -

5 s e T B MR Y R TSR Bl e TR R B 2R e

PR B H AR RSO AE 2020 SEFITR D 40900 2 SR Aa HF I (FHE
1990) > AEJR{HE A RIE#E 2005 FF/D 10% - HoAlh H RS G Rl Is bAE
JRBLHE R AR IR IR S EEH 2005 SEHY 1.2%fEE 2 2020 FFHY
17.8% > HEIIAERE(+1500%) ~ ZAEEILAAKAH (CHP+800% ) ~ K[Z#A
RE(+1700%) 2N ¢ LUK GNP BAALEEH] - B 0.7%(2005)3 Ay
2%(2020)

Hige )R F S TEIRE R & ERAE ) ~ &Rl ~ B e Bl B 1%
BHIMERE - WINEEIE R T RETR AR BRI RE I o DURENEE B A AHER A
BEAE > B2 RIS TSI E—% > 2013 ££HY ESCO A
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500~550 K > HANER @K &S - RERYRE Rk %A =
Energy operation contracting(EOC) ~ energy supply contracting(ESC) ~
Energy performance contracting(EPC) » E-&4 sntE S5EE40E 2.3 Fr
7 © EOC FRIRI BEAEmIVA R EE - A2 & 5 ESC(E 2.4)Al
e IR E] ~ R E BTG EL o EPC([E 2.5) A4 A S i 4EsE P
B AR AT Rt 8 RRETRE BE -

! 10% 3
Market share Energy Performance

Contracting (EPC)
Energy Supply

Contracting (ESC)

Energy Operation
Contracting

peration of existing
equipment/appliances
(no investment)

» Energy supply » Energy management/
» Energy supply Controlling

Invoicing of energy
delivered

2.3 RETRAR IR

Plant Implementation, Operation,
Supply of Usable Energy

Energy Service Provider

Building Owner (ESO)

v

Payment

Building Heat, Electricity

1 &

Gas/Oil/Electricity

Energy Supplier



2.4 ESC fE L

Payment (performance

dependant) . R
T »  Energy Service Provider
Building Owner o (ESCO)
Savings Guarantee
+
- |
Operation BUIIdlr!g / Pool of Energy Saving Measures |
Buildings i
|
Heat |
Electricity (Gas, Qil etc.) '
69 |
(@ Alignment on technical issues |
Payment (Energy Supply) if necessary

‘ Energy Supplier ¢ - - - - 4

without using EPC B Benefit to customer

ae?

B Share of savings for ESCO
B Operational costs
I + B = Savings

with using EPC
N
FL A

operational costs

time (years)
implementation end of
of measures contract

2.5 EPC fE =

{£ EPC x0T » ESCO {RaGENIREAERN » HIREFTE NHYEAH ESCO K
APPSR GEHARSE R AT 2RI A BEA sy e &5
HHVA T SRt PRk - S5—E R ESCO FR IRl ~ KU
SKEL7RE o EPC fEAIMUZE R IhARAT - HA 27 (EEiReRr4H(E B
1400 BRIEESEY)) » SRILETEAVAER A ZE 1250 EET (S AR
1/4) » 1996 % 2013 F3kjEk/D 650,000 MH S LhRHFER > SEIEEE
#AHI] By 550 EEETT ©
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ek
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MENZZ All#FE1E | (National Innovation Programme for Hydrogen and
Fuel Cell Technology) ~ " @Ik BN EEAIZTEE | (Electromobility Model
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" GENRI AR BT E ) (2007-2016)2 Ky T TSR HYRE S Y
ATEE > Ba TROTH: ~ TR - 258 B (A ~ 7J5E
J& ~ M FEPE) BT 5 (B R ~ et ~ #n] /36 HR) =l m - 43
sTE SN 14 (REOT - HECERAT

o R SRR R - SRS E-25°C - 1R
EHE B S AR A « AR IR R TR - A
KV B AR 60% ~ EEARMSCR{E S T (L FE TR eE T
85%

o BRI ¢ PRI 2SR (> 00% (R ) 8t 60%(E] 2
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FEFFER T - THETIE 2025~2030 SR AR EAL -
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s
echnologica : :
sk et | | Ecoyemml | SSipectnaiety | eamnac
conditions for y P
ramp up
50 stations 100 stations 400 stations 1000 stations
2.6 EE NSV fEeTE

bR T B plohag s - NOW JR2: B B B 28 fim B S EE (Mobility and
Fuel Strategy)iVe | & BIEE) - 1B EE Al IHVAE IR A H L Ry RE M
Z R/ 10%(2020) ~ 40%(2025) > —EAEMRBERURL 40%(2030) 5z 9800
FE I o A b {7 [ ST 25 i B T SRS 1) R T 50 7% A7 4 S A ER R P
S HLEI 240080 0 40 LNG ~ CNG -REEEFHT ~ BRRIE R -
FREPARE ~ ZEENR - TSI BT AR e - HEE
s sy ~ BEE A\ RIRERS - $THRIENEL - NOW REH
ARG TERER RSB 2.7)Frds 2 AR Bd s E) - BHRE S (AR A= RE
JREE ) R FERERY 2050 #4514 HEJR A AE (Integrated Energy Concept
2050) DA S AR AR ZE A (=] 2.8) -
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Analysis of the Current Regulations and Changes needed for
an Integrated Energy System

— efficient — flexible — emission-free — renewable — coupling the energy sectors —

renewable energy sources trade & industry office

- industry
Powertox & A logistics publlc buildings
— g .
i /
AR r [+] 1 2 G

M - [} @ @ §§ ;

5E ‘o) . A B

I : |
1

gas-grid

&l power-grid

b S S ﬁ multi-family houses

- ) ingie tamily houses

@ LSmart Grids*

> Ha

> gas

residential i st
supply

» cold

mobility

water
Q fuel cell-electric
» =
e [ H2 B
o
air |

@ Z battery-electric

NOW = -
.

31 ==

et
LT :
@ nyorogen ) gas o power 0 heat e steam @ cold sPower-to-liquid 0 fire protection

2.7 BeMRER RS

power-to-x, electnfication of the

emlgy Iall and
11 transport and heating sectors energy efficiency
Integriertes Energiekonzept 2050
Strom Warme Verkehr Industrie energy system
~p>  energy market —L’

L

e acceptance —r energy demands -

scenano:
energy system 2050
Ly effectonthe emlgygzrmatm

recommendations

’_1‘

electricity —~ heat — transport
g é
3
Buijdnos io3oes

2.8 Integrated Energy Concept 2050(IEC2050)
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1 N

Agora Energiewende &J&

(1)

(2)

(3)

AL

Agora Energiewende F Stifung Mercator &= KEONRIEES D
(European Climate Foundation)317 @ & 1L s BHEE] & J 1 P TREHR

B e A A 25 T 5 e P AR RE TRV AR (AR (A IR R 0 A - S5
fat S EEEH A REE A AVEER - IRIETECRARE S -

FEEE

Agora & (Agora Council FE ftHEE Z BUARUATRE ~ FABDPT K A0
Y SRES A ) (Strategic Player) ~ WF5E % fe HoAt S R S #liBEa 1 5 -
Agora YR Bk [FITET 2 post R AL Y BAG (15 R H T U
EHBNG K A EHVE ER AL S - Agora Energiewende S5/ R
YR TR ~ G RGeS -

a A apee: 28 B P TRE IR A

RETREIIAR T RS - 5]AIEE HPkEM AT &1
HER - BrTHE 2022 SFERIERZSL » HEE R RGNS Ry DI A RE
Rl > 2020 F K 2050 FHY H R Bl R ARSI B8 RETRUHE
EEEE 18% ~ 60% > FAEEIRFCEL T b 35% ~ 80%([E 2.9) - I F RAGHE
RCEHL 1990 FEJek/D 40% ~ 80%~95% » M ANERE(R LT - A SEEL i
HFTHVREIRIM S - WIAREETRUHEEL 2008 FEJF/D 20% ~ 50% > EETIIH
E Al 10% ~ 25% -
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Gross electricity generation 1990, 2016 and 2050

700
600
500
400

£ 00
200
100

0

1990 2015* 2050

= Renewables ® Nuclear m Lignite
m Hard Coal Natural Gas Others

AGEB (2016), BReg (2010), EEG (2014), own calculations * preliminary

2.9 {EE S A IRRCEE

2000-2016 S ZREIAIIIAYEE—FEE: - ARSI 7 1l - XA
b AL TPPRI AR A 2 - 2016 FRVERIRACEE T > HAERTRE
QA T ROREER] - PRRIAAIE D > EPASEY S R 40% - AL
1< H A% e S 1 B e m] e p ol KB AR RE TR A HAR © R = SRAe R
AR 1990 K 27% » MR FIEN RlRSR, ~ il ~ TIEEFTRbxRA
e PR EEEAHMIEI - HARRF ETHFRVEEAE L
Ak 0 {HH 2013 F{REAKEFR(E 2.10) ©

35
28.8 29.1 28.7
=0 25.2 25.9
2> 20.6
ES 20
% 15
10
5
0
2007 2008 2009 2010 2011 2012 2013 2014 2015*
= Procurement, distribution, margin = Taxes = Grid charges ® Concession fee ® EEG surcharge = Other surcharges
BDEW (2015b) * preliminary

2.102007~1015 F-= A FEFHEFEEE

18



AT AR AR 2 B RE TR A Y B Al AR B ERIE R - C R T
(2008~1015 £ i [ {5 ) A1 ' B8 HY pie A 2 &% m] DA 7 28 e e 57 ([l
2.11) > HEBHEEREA (5V20EUR/MWh) B2 ZEA K o ARARHYHT &0k
DU RIS C BRI o £ 77 > Ry — W BIRRHY 285 - B IEREE
WAL > A TR AR - A [EIAYSE L AT B R SR K
DL EREER(EIEREE) - WA/ B mESTE - T
SKIEEHE ~ FERERUIT ~ DA E I/ BR R IHI R & » (8 H U
FHEAPRILENS R - FHEFB KA EE - NIRRT S E it
TR R A AR ) FEERE - N nRERN AR ZEET]
& 0 DRI U 12 L B i B B T 28 T A 0 BRI 2R 22 SRR UL Ry
# b o PLREURGEEE]

Range* of levelized cost of electricity (LCOE) 2015

16

Hinkl
1 Latest DE Laleiid
12 auction: (UK): 11.3
=10 ~6¢t/kWh ct/kWh
28
B
6
4 6-9 8-9 6-13 13-16
2 ct/kWh ct/kWh ct/kWh ct/kWh
0
Wind Solar PV Hard Coal Gas Nuclear Hard Coal
(onshore) (large scale) (CCGT) CcCs
Germany International
Agora Energiewende (2015e) * based on varying utilization, CO,-price and investment cost

2.11 R [ERMTH B AL S FE T (BRI

WV R g 7RSS > S— I AR TR R e - B
HZ TS EEIIA(E 2.12) - B EAYEE ] DU F AR
e o EGHVBRACE - o BGURY NRE SR ERL A B A RCRAY
BT o (HE RZ VOB RS A RE A AN RIS AR > JCEAS IS S
SEARGHEBENRFRIEST ~ (LG R EEE RV - TEL
(BB RETR A —(ERr Y B ARSI € > FEREAE T - B4R
FRSE ] LATRSC I E 2Pk > (R Ik FE P maf At prosumer fRERE
RREIR LAY £ RS [E A -
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high voltage medium voltage low voltage

.1 - =2
— K S e e S o™
\ R ( L 'Tf

2.12 BB RS BL R 2

e SR HLIE = SR AR AL % BE B DR = RAG PR B E A R DRy S - E
70 P IR bR 1 (B 52 A7/ Ny B {1 45 A Y P P B (AT e A R B
RO By i S (B EE) - WAL AV PERCR - T8 2 BB r fi
S8 H AL RTE A © {HRIEE 2040 SEHVRRE SN 40 EX
Tt o W e AR TR R H AR - N SRR SR HRUHE S S 1T
HeA e o BIHERCEIMYEINTENE - R R R 2 RE TR
IR - ARESEIREE ~ Sk - B VERIIRA - A RENEF]
i 2 R HAERER - fERIAYIRIETTEIETE 205018 2 & JHIHY
Jkbi AR Ry 2030 LRJERL 1990 F/KHE(R 60%  WAKEAYIEIRE
2017 PRKFREERHIBUGERRL - BRI E AR 3R B o R
PR R - 5] B A YA PR ETE > o e
BRIHEICE S HIE - 220 HG7EMR 2040 FERENEER > 2
o3 B B/ IME R 05 =0 A2 4808 Bt & Jg ra AR R (I BE 22
& BAEPERCR I - sEIH R RIREES - MM CRAERE SR B (%
ARHIBEF T o PAETEIR 2 1% - R IIPI MR SR 38 BRI G A J SR Y
PREESSEE > 2040 1% - BEITEPIE ARV R AR BRI &R 8K
REAYSE DIk L > 40fE] 2.13 -



Annual power generation in the business-as-usual scenario and in the coal

consensus path 2040
600
. |
==l
i

8 8 g 0
2 8 =8 R

8§ 8
g

o
g

:

L

i3

SO
400

200 Ii

300
0
0
R

e

i g

§ 3

Twh)

w8 &8 B

8 n W Wina onshore
B wasserkraft B Biomasse B Wind onshore B Wind offshore h =
W Wind offshore Photovoltaik B Kernenergie B &aunkotie W senkohe B Edgas
W Braunkonhte W Senkotle B &dgas .o
o

2.13 JE KPR S B RE IR AC EE R &

BREEAE 2014 4F 10 HEE] T ARERAMBEEIRE)R HAE - 78 2030 4FpiEE
D A0%IN R = RASHENT » FRARREIRAGEL AT 27% > [EE A RETRAE
BIOMBESTE T HELZEEE 50%  Agora #fIHE 2030 A= HAEFE N HE
= BELAEP TSR EER(E 2.14) » DUSEREFEECR HARM
—fH(energy policy target triangle) : sk 4 -8 J7 &) FIHE 2 /D [E 1K
60% ; i J-4EFFE S EUF EAREIRBCARRTY 10% 5 (e -4
SAIDI B4 20 578 - FRARAME CIRIFE -

Market design based on simple textbook economics .Power Market Pentagon*

Energy-only market,
System adequacy through peak
pricing

Energy
efficiency

Emissions Trading
(with CO, price reflecting social
cost of carbon, i.e. > 60 EUR/)

Agora Energiewende (2016): The Power Market Pentagon Agora Energiewende (2016)

2.14 ETG 1A
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2~ FEBEA R RS B AE TR ER (BMWi) R A TR A (B 54 G o

(1)

(2)

(3)

AHERA TS

BMWi B fEEIBUF T2 — » R4 5 EIREH & THsaln - frEFAl
R bt & 45 - BMWI BN EHIILE ~ TTEUR e RE
77 - FEEOREFITH - BMWI 2T REARAERF I E ~ FILEHE
B85 R RIS TIRBUR R PR RRE T - ORI
ACARZHYE AT ~ BRI R SR B LR S B MR ~ Ba5s L
KB HEERAE  (ERETR T - BMWI HIFE S A RETRNCE - B T 5
BRI EIREK G o tHECRAETR (LSS K T R IEME: - SRR

AR TR -
TR

BMWi EEEREJRERA! ~ FAREIR - (REIR &R - A s AR
RARESIHE ~ BEIFRER ~ BEIRITE ~ BUMNEEBIPRRETRBUR » Lk
FREREPT 2 RETR AT 9 THREIR ST -

RE R [B] = S

7

15:00-16:00 | - {EEIHHFIAEZEREIAM R RE R AR

16:00-

* BElRmE
-FTHE T RE TR U

-RETRE R B SRR ¢ ANFAEPT S ~ R A TR K

/. e
s BT

-FAERE ISR ¢ FEARETRADCE ~ KF5OUE - BIT%
B2k

—EEIMERETRRCR K flifEaT =
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-FE RS R SRR NG ¢ B S AL TR - AR
REIEEE R G - fBAR R B RO S5 e

(4)

Climate

o ai afoe - (8 B RE RIS AL /4

HRRETRE AR HER) - (A BRI R B =R FRBUF BN 2
e - FEITHERE R ISR BB R ES - Tae E V& &
NG a ~ BEERCR G - RRAE-FE - BEYIPEE - it
Bl¥T-EE B AT LA R R A BN S T RKAYRR
JE(Energy of the Future) ; -

EFRBUFHEERE R RRA A - LRSS ORI 5 2.
BIRTESB R BLERZE © Rl ~ HresgsetE=t ~ B 5 3. PR EbRHER
AR IR OREE B AR 5 4. BB R A v] ok 48 H 2L &7 304w 5 5.8 K%
B o AR E EHARR SRS » BEEEEAREARE » WAEHC T
&hi(sector coupling) » JERGE =4 » #ELISCRITTIGEL L4 HIEE S ~ BETR
b2 E SN R B EE Y RE TR L R BUR - selRE AU RIERY 2 2L E&
HAR SRS » W5 TA AR 5 » 40 2.15 s »

Achieved

2016 2020 2025 2030 2035 2040 2050
% greenhouse gas 27.6% -55 70
reduction (vs. 1990) - -40 -80t0 -95

% gross electricity S ~ 80
: 31.7% A 65
Renewable consumption 3 40to 45 55160

Energies % gross ﬁpal energy 14.8% 18 e 60
consumption o— 30
% primary energy =

3 -6.9% '\j‘o

consumption

Energy final energy productivity ERcLAETER +2.1% p.a. (2008-2050)

Efficiency .

(vs. 2008) % piimary.chey. . -15.9 %* *\8‘0
consumption in buildings
% transport energy
consumption (vs. 2005) . -10 40

* = 2015 values

2.15 FERIS R R H AR

HPWREIRRCR B Ry T eEE R OB R EARE RN &
RS o T ZE R AE TR SR T T A $ =K A &y -
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o SRIBEEVIRETRACR | RIBRGITHTER B AR T E BB LN SRS
RUERL » G ORI TR A FE A R — B ERY SRS o WA S 1R
T ey o s pe e R LR S i IR A R

o DUREIRRCER S B B g A ¢ B RS B BE IR E A Y
(EPC)IEE A RE R AR %

o EARVREIRRCEET ¢ SRR RCRE RS BASHPEE (top- runner) SR -

FHBFIHVETREFE MEEL R RESSANIE] 2.16 AR o

32-76.5PJ
savings

@ Quality assurance and optimising of energy consuiting 40PJ
Incentive programme for energy-efficient renovation upto 40 PJ
Continuation and increased funding of the CO2 building modernisation programme 125PJ
Promoting “energy performance contracting” 5.5-10 PJ
National energy-efficiency label for old heating installations 10.0 PJ

85PJ

savings

National top runner initiative
Pilot programme for energy savings meters

Introduction of a competitive tendering scheme for energy efficiency
Upgrading the KW energy efficiency programmes

Energy efficiency networks initiative

Obligation to perform energy audits for non-SMEs

2017 SFHIHAERERVA(EEG) » EEFFEFALZMARCR ~ At
DUk Bl - LS LA T frae A R IRaR R s et - B
2015 FE AR R - MR ERERAVA AR > 2
2016 = 12 H Ryl > &K T 1/4 - BN EAREIREAZRATE -
I8 E) ~ BRI 0 M - H AR B RE JRAY — Ak
AR T ST 5 DUBE R S (S EEAV AR BER - ZERC A YRR
R o AEARIER AT > BN AR SR e i — Y
BHFK > E 2B S LA 60% o fEARZAGE MR /ST - &
SRR A B B A CORER © TRASE] T 2050 £ > FEAERETREZERIAYIR
i S R R B Y — DB (8] 2.17) > JELUAE = I HRF IR 5 ELEE AL
Rl - BR8P E R - HoAth 45%HYahR & A HREIRSCR 2T T
BARE SR ALACERL - AR BRI RIS AC AL RE R IR TR (2= 2K GDP 8¢
FAREEIIE 0% 0.8% -
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Jotal.c0), emasions CO, emission reduction potential by technology

from all sectors

(Gt CO,/yn
50
45 - & 10%
40
35 44%
320
25
14%
20
15 32 %
10 CO, emissions reductions
5 B others
B Renewable energy
0 - Electrification with renewables
2015 2020 2025 2030 2035 2040 2045 2050 M Energy efficiency
=]

2.17 BIEEAM B VA RE

& AR EAB TSN ERRAS - BN ER TR
& > IRENEE TR - AR EE IR AREE - RS
R AT HAE - NIRRT SEtw /AR e S N Tt &
R SRS ERERE - BERER LR - BN RKIEE AR
A EANEIRRTE & &7 2 - HECGE RSBV R E L e > 26
FHAEEHBESEHAET] > MINATSEBHE - 2RI RS
HYBEIH - BE& A AR RE R LR R ARG INEAF Al 38 8 - W FR A [FIAY R0
SCHIEAR A NE - IRt - IR - (hRERtts - FoKmEE
B~ EifEE S E T R T o WE 2.18 -
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Options to increase flexibility in all areas

Share of RE 20% 5% 0% 05% 0%
L | |
- 1 I 1} I
argel year 2025 2035 2050
BECSLE Grid expansion
Supply
Storage Pumped storage
Batteries
Demand Load management Demand response
Sector coupling Heating Transport Power-to-x
Markets

Short-term products on spot and balancing markets

Flexibility options are key to making the market renewables-ready.

Soarce Ecotys 2016

2.18 SN e 14 5 2
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-6 H29H

1+ PHPFYF(SIMENS AG)

(1) &“H&k T 4E

PEFT TRl A FE fEBH — RN E] » HAEBRMAE THE S
EREEFULHE - NSRRI ~ B~ 5% R R A B T SR 5

J5 -

(2) EFFEH

PEFTFRE(Y A BIHEREIRHEES R A E g -

TEBRKER ~ T

SHEMTIEAER - AR - E0E - BEEEEE - KA
REIR R S E P TSR aEE -

(3) 1772
Time Topic / Content Speakers
To be | Pick-up from the Hotel to the Siemens
confirmed Berlin Gas Turbine Plant
09:00-09:10 | Welcome Erdal Elver, President &
CEOQ, Siemens Taiwan
09:10-10:30 | Topic 1 — Public & Private Co-op
Content — Siemens’ support to the
German government in Carbon
Reduction and Energy Transition
10:30-10:40 | Break
10:40-12:00 | Topic 2 — Smart Power Plant
Content — Siemens’ CCPP
technologies to  quickly ramp
up/down when the supply from
renewable sources goes down/up
12:00-13:30 | Lunch Lunch place next to the
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Berlin Plant

13:30-15:00 | Topic 3 — Siemens Berlin Gas Turbine

Plant Tour

15:00-15:10 | Break

15:10-16:30 | Topic 4 — Smart Grids Eckardt Glinther, Head

of Customer Innovation,

Part | — Global trends in managing Energy Management

energy grids and experiences with Utility Sales, Siemens AG

integration of Renewables

Part I — Siemens Smart Grid | Stefan Mariel, Director
Applications and  Grid Control | Sales Asia, Energy
Platforms Management Digital
Grids Software &

Solutions, Siemens AG

16:30 Wrap-up Erdal Elver, President &

CEO, Siemens Taiwan

(4) EfmaHrAER D - REEIES ~ REREEE - HARRRS

ATFARHIRE ISR > (HREJIE PTG PR3 s M B — T IRV R

A o SRR M BRI URE TR A R EE R P (8] 2.19) > DIOA
B RIUOHIREIR S - HE SRS A =HNR - LBUBHE © Bt
FRCEREEREENERCINR > =R AR E H RS LR E
WEND 2R - EURERESS ~ O TEEDE ~ NUEREER - R
FEENH - Power-to-x'3F 3 FIT R - IBEHVHEEE KB
S > 2R HCHEERG - ieliE I EEREn - R
R EA m] A Ry LU Bl e )

B LR E B ¢ FFEIAY BT R/ K2/ SN 2015 Y 5000 (4
59 2025 40 1 (B > YRR AN 2015 Y 90 (BT E
2025 £ 180 (357 » IT T I AGHVEDEL « R R
RUCETE » I 1T AR RETE (IR - WTIB S B

ol

'power-To-X identifies technologies that transform power from renewable resources into material energy

storage, energy carriers, and energy-intensive chemical products.
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BIAAHE > ARREEEH -

o EIIH4EECE ¢ H 2015 #Y 21,000TWh 14 % 2030 A 32,000TWh -
HrBERZ (F T ~ ENJE - EIJE)/EYIE R A4/ T E 8RR/ T H (8
g5 B RALEL S

o PBUMUESER - AEHTIGASE S B 2015 HY 373GW BE & 2030 4EHY
444GW - fEEEfRA TR IR - FEE4E (micro-/nanogrids)EtE - {REE
FREAEEERRY

o FHAERETRMGNN ¢ A E S EH 2015 #Y 90GW BE & 2030 FHY
303GW ° FIAEREIREA S AR ORAVEEREAL & - HEE IR ke
5 0 AR L A T O B A DU A R P AR RE R

From centralized power Distributed Energy Systems
and unidirectional grid ... T ;_Z‘B

... to Decentral and
Distributed Energy
Systems and
bidirectional balancing

Transmission

‘] Changing 2 Generation 3 Distance from 4 Decentralization 5 Refurbishment/
generation mix capacity source to load (public/private) upgrades
additions

2.19 FERSR R

HIEPEFT AT > BRER 28 [ 2030 fEHYE B A E R ELR 2t E
22% ~ E\JJ 21% ~ 7KJJ 12% ~ EAFEERENR 3% ~ #2AE 9% ~ {baihieh
33% > HIEAHVETERRAIGTS © BARETROMY - kR - ek
B~ B EEA SR - Bl e - HEMUERFERERRES - g
AT RAF ~ ERAHENE - REEZE - BREMEERVE
FhHrE o NILARKRHRERE B s Pk - WA R RS Ry
& o dfE 2.20 -
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Lotge DES andd
ganeration Municipalities  renewable Heavy Infrastructure
and TSOs and DSOs generation industnes Manufactunng  ang aciities

Dlgltal ization Grid control — grid applications - planning and simulation -
data analytics

I Smart communication — smart metering — grid protection —
AUtomatlon grid automation — pawer quality, measurement and monitoring

High-voltage substations ~ flaxible AC transmission systems (FACTS) — high-
y y voltage direct current transmission systems (HVDC) — grid access solutions —
Electrification power transmission lines — medium-voltage power supply solutions
High-voltage switchgear and devices — medium-voltage switchgear and devices —
low-voltage switchboards and devices, busbar trunking systems — transformers

Service and support: Consuiting and planning - Financing - Training — Conventional and digital services

2.20 gERE I S

T ETECAE T £ 470 (distributed energy systems, DES)B] Bf% (& ~ T3 ~ i
FAEEE  MPAELERFE TR e FEAHEE » BITEEREAR
B IBEEE - AR SRR RRCE 5 /NS R E (A R AT iR B A A &)
5~ NSRRI A BNV AL E - FERESIECA - fEEERE]
BOSEFEITF  BHAERT K  WPBHREAR « BIrAIfitssE
J5 5 EERE s I AT TR OQUE I eSS R FR OK - Rl » i fit
RSN SENS » [B 2.21 FIH A EHUEHI FERE A -

TR @~ & == — T T Br_ .

Energy efficiency

Application cases by location of storage

Central Distributed
Large Utilities Small utilities, municipalities, industry — prosumer
Pumped storage H2/Chemicals Battery Thermal
~w ~ ~ v ~ ~
Electricity Electricity Hy H, Fuel Electricity Heat/Cold
Methane  for car
(gas gnd)

Grid balancing Power to gas Grid stability, self-supply,
and stability Power-to-chemicals electro-mobility Power-to-heaticold

2.21 5l AFI& AL A FERE EE
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1 N

WindNODE--50Hertz

(1) WindNODE 5{Z:7HH

(2)

(3)

“Smart Energy — Digital Agenda for the Energy Transition” (SINTEG) ~NHY
SINTEG JH NA BT &S 2 6 [BEUT ~ 73515k 5 Adthls ~ #5
e S FPTREIRE AN L1 TE) - BT/ 2016-2020 4F - Horfr
WindNODE 7%y 2016 4 12 H A Br@hiy 4 FHATERI SR ICE A E R &
5TE 0 RS ~ BVREAISCE Z ML ey AR RE R B L - R
2K 20 FEEH 100%FA-REIRE M © SN F &G Fy S0Hertz - HA#EAG
TRESHRE AL FE SIMENS Kz Stromnetz Berlin > FHAEEAS S5 i R JE
B BT E M E OISO -

50Hertz T ZE7

a2 N E A E TR R LA AR 380/220 T-REMEEAEHVAE - L& » AREIH
PR TR - HEMEE SR 109,360 VA AH » £EL 5 10,000
SNH > $2E 1800 EAETT

B i aroe: B e 111555 o B AR Y

TR e AR F o (TSO)AY L H A (BT Fy

MRS TA T © AEE S ERRRS S AEs HAE R (BB P) 1 ~ 4
s B DA R HEAH (B TSR R D) L P 2 4 -
RS AREEMEAGRER - SR R
i~ EIEEEE

T5HEE © eSS ER - CHEZ LB FERER -
"HAREIRE ) (G s 2t EH A - BEEHNK " HAREH
5 EEZRER

TERE SRt s it s R EN M - TR EMA B LA

5 R R A RE IR S - TSRS ARmER =S - HArEdH
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S BRSNS A R (E

Hdh > SRR A
FaﬁT%%l &l 2.22

Ull

Energy | Balancing

FCR - Frequency Containment Reserve (PRL)
aFRR — automatic Frequency Restoration Reserve (SRL)
mFRR — manual Frequency Restorabion Reserve (MRL)

Cross Border Market Market

Coupling Coupling?

Transmission Capacities
s SN NS, | "

t-6 years t-1 week  t-(1-3) days t-15min t+6sec t+30sec t+15min

2.22 (EEIE I 5

EER AR IR R R » HEIS T B A N IR s U LE -
E 50Hertz Y EELYHIEIN > FAERER AR HUCE A - %
BINT ST 2008 FEHF A RERIVA EE 11,303MW > 1T 2016 -4
FERI A =2 28,435MW > (HLLAIEY 24%5% F 48% > B RRIfS - &
JREEFEETE - {ZiE Bl (curtailment) BCEE AT (redispatch) gk - fir
FEEIERY MR EAT 2015 FFFIE 2 10,880GWh » AV ZE 351 F EEL
TT > SEWF 2016 FEEEAGHRE M RIE RIS EEEER R

7,083GWh » FA[E By 180 B & ERTT(E] 2.23) °
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Congestion management energy in GWh Congestion management costs in m€

1,917
138

2013

108 B §13.2 Curtailment
. I 513.1 Redispatch
7,083*
2888 KA
267 381"
D 621
2014 2015 2016 2013 2014 2015 2016

*preliminary data as of January 2017, Source 50Hertz

RETRISAL T B ) S A A B LB PR Ry LR AR RE TR B i 3%
BHEEPHINE » BEER(EE ] R E ARSI - 2
T RIS T A e Z RN ARIRSCRES 7T - 3 A TR
[ ERERRIEREE - AREREARAURERE - DUR EFERETR
PRI - 5. FEAEFA S B AR AR R R M A BRI - 6. R
RETRIEAL S e (R i AR S ~ ERAF) 2L AR -

RBEGHEARR - BONERIEEES - 5 2016 AT F4EE5
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K\ . 132,150k S 110KV . OC @ Station Upgrades ® New Statons

Expected investment needs: approx. 150 bn € Expected investment needs: approx. 50 bn €
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(1): Interactive System Cockpit

Didactic Role Game for
Presentation of large-format screen and mobile presentation demonstration of
relevant for stakeholders within new Netzquartier. acting parties/
System Informationen dependencies

Work streams with

DSOs within our
cooperation

(2): Innovative Process Platform

2.25 WindNODE T3
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Germany is the world leader in Energy Transition. In the Climate Action Plan
2050, Germany determines to restructure the energy sector by increasing
renewable electricity and reducing coal power. Taiwan has similar targets. What
is the current progress in Germany?
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Energy Transition needs public support, which is one of the key elements for
Germany’s success. Additional and unfair burdens usually result in resistance. If
it is unavoidable for consumers to pay higher electricity bills, are any supportive
measures to mitigate the impacts of electricity price on people’s livelihood and
consumer price? What kinds of actions do German government take to
communicate with the public and soothe the anxiety? Could you share some
experience with us?
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Phasing out nuclear power and decommissioning nuclear power plants are the
urgent issues for countries determined to have a nuclear-free homeland.
However, this is a great work, requiring sufficient financial support,
technological supports and public acceptance. What is Germany’s plan? How
does it go so far?

FAERETRAER (S%REME)

1. R A RER Ry B (LT EL e A B R R TR - 2208 m] e AR PR I AT

[EHIHEE » B 7 780 E I P (AR RE TR EE T - IR SR A HEER - PR
RERH B R - SNE R AR R I E R (B AR B R R
AIREEIR AT R - SR TS R A A Tk 5 2L R ER?

The expansion of renewable energy seems to be faster than that of power grids in
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Germany. Taiwan may face the same challenge soon. To sufficiently utilize the
generated renewable electricity, speeding up power grid expansion, applying
energy storage technology and smart grid system, or directly using renewable
electricity in heating system and solar boat could be solutions. How will
Germany take this challenge?
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As the share of renewable energy increases, it is very important to think about
how to deal with its end-of-life devices so that the renewable energy can become
the real sustainable resource. It is said that Germany mixes fragments of retired
turbine blade with other wet waste material so the mixture can be used as fuel
for cement-making factory. Could you share the other examples or related
policies for recycling renewable energy devices in Germany?

. 2016 FABRERE RS ERHE T TENHELEERER - 28RS
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In 2016, bioenergy is the main renewable energy resource in Germany’s final
energy consumption. Taiwan is willing to utilize domestic bioenergy resource
and is promoting biogas power generation in agriculture sector. The promotion
faces challenges in pig farms because most of Taiwan’s pig farms are small-
sized and these farm owners have no interest to have a biogas power plant in
their farms and they highly concerns about the issues of hygiene and epidemic
prevention if they work with big farms. Did Germany experience similar
challenge? Does Germany has regulations or technology that may solve this
problem? How does Germany encourage biogas power generation in
agriculture?

FESRAEHRE R

1. FEERE TR R S T B R G A SRS A (T 22 ¥ bR T A R R L B RE SR HY

LN » HEREFAHBARYE SR A DN & 7 AL R N TR ICEZ A
RIER 7 FRLE SR A R B RE B AR U ZE VIR = T T R ey 7 H R Rl E Bk
BRI PR AN A it R ] 2

What is the impact of Germany's energy transition on its overall industrial

structure? In addition to the rise of renewable energy and energy-conservation
industries, what energy-related industries are growing? And what are declining?
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Is there any industry that has grown significantly due to its improved energy
efficiency? Is there any industry threatened by the stricter energy efficiency or
emission standards? If so, what are the measures to be taken to overcome the
challenge?

2. {EEAYAETREEAYRE SR AE ISR 7 HEERIAY ORI RAT & ] ?

Did Germany's energy transition promote employment? What are the impacts of
energy transition on Germany's economic growth?

3. B8 B BN P A A T B A SRS ROl B E SR s e | B AR - WA
A DUEEE RS R TER G F - B O IE A E ST - EEFEE
FEBHEA BRI RR TSR - 2EIVRERERIKEE—1E -
WA B & ' 2 A AR NISRAYSUR: » SR T S R B H AR AR & TE Rk Ry ] 2
In the field of renewable energy and energy conservation industry, Taiwan and
Germany are complementary in technology and industrial development. The two
countries can choose priority areas for industrial cooperation, including mutual
investment and joint research and development. Germany needs production
partners to fully access the global market opportunities. Taiwan's manufacturing
industry is second to none in the world, and cooperation between the two
countries will produce the effect of multiplication. Would you please name some
of your interested areas for future cooperation?

4. ZEBEEA EIE BAFAII T REUE % T0% - (FREEZANF o Bk
JEVPREE SR EE LIRS - AT2K - TREHJE T G e T i & =B Y RS
FHEE - AIRTER RIS R R RE K G e - B EEEREDS - KHEAR
AR BN TERIAT 2 BKE ) 2 BB A SR AL -

Taiwan has a well-developed machinery industry and precision industry, and is
an important supplier of some turbine components in the global wind power
supply chain. Recently, German companies have been actively investing in
Taiwan’s wind farm development projects. If German manufacturers of wind

turbine can also come to Taiwan to set up factories, it will be quite conducive for
German to laying a leading position in the global wind power industry.

B © TEERlab Tl
(—) BEVREEY B SR B B MS
1. RS R KI5 E Y MR E AR e - EEA R - AalgedEEAe
FEUR o BRIV - (BRI HERR - I(E R ES LT
PR ARERAVF LA EED ?
In development of solar plants, Germany has faced the lack of electric gird, and
it’s difficult to develop renewable energy. In face of protests from the masses,

how did the German government communicate with people to eliminate
objections? With such efforts, the electric grid can be built and renewable energy
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promotion be prolonged.

- FERBF E Gt AR E RG] > TR TSRS R E
MBIV R RSB o B B Ry ()2

The German government has design the mechanism of new electric grid for
renewable energy. We wander what’s the mechanism content and who should
pay for the cost of grid construction and apportionment?

B A GEAE

- BRTFAAEREIEE DAORSS ORI 1T - ROREEREEALR - AIferacatfERE
B AR BRI TR EE?
Currently feed-in electricity tariffs (FiT) have been introduced in Germany to
encourage the use of renewable energy. In the future, energy storage will be

integrated into renewable energy system and how to plan the rule for both
renewable and energy storage?

. R BB E AP - TS S E R — (S - (S E
A TR Rl LR A B A A TR R A R i A el 2 R ¥R R AR s R4
WAl EET?

Power grid in the future will face a great challenge, and the trend will be
regional micro-grid. But the regional micro-grid interconnection requirements
are different from the traditional power grid and still have some technical issue

need to be overcome. Do you have any planning about new grid interconnection
standards?

- PEE P RE RN B SR S TR L B S R (R R RE 15 85 7

What kinds of energy storage scenario will be considered in the roadmap of
renewable energy and smart grids in Germany?

H AR U G RE RV B ZATRE e e & P AR R R R AR AT A A 2
THREFEFELEER - R R A SR BRI S R 2
The cost of energy storage especially using batteries is still very expensive.

What is the technological and economic evaluation of more renewable energy
deployed inevitably accompanying with energy storage?

EECAH L R RS R B A RS & 0 W R E 2R
fiti TR B F el o /] DAAIFAM o0 Z a RV ZE BN 2
In Germany, there have been many large-scale energy storage demonstrations
integrated with renewable energy and accumulated mature construction and

operation experience. Could you please share some insights with us regarding
the best practices of integration of energy storage and the renewables?

R TiRE T EENEEREE S R 2%~ o B - HES IR E N - 8
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Advanced energy storage technologies become more and more important and
will increase the reliability, performance, and competitiveness of electric
generation and transmission in future utility-tied and off-grid systems. Please

comment the collaboration between industry, academia, and government
institutions in Germany to develop and deploy advanced technologies.

(=) GEEBELPARH A
1. HARENESEMER T - EigE SE BizOoRilt s — - fEEE B E
SR B 7355 R ] 2
It is well known that the water electrolysis technology is a key factor for

hydrogen production from renewable energy. What is the current status of water
electrolysis technology and market in Germany?

2. {HEfE Power to Gas (PtG)FflT A % TH KB RE g 45Es - SEIIRITE PtG
SRS 20A] 2

In Germany, the Power to Gas (PtG) technology has been demonstrated in large
scale. What is the current progress on development of Power to Gas technology?

3. FEEIBURT - FESRE BRI G T BV T B Al HEEh G SRIbE ~ £ - B
AL &1 - DU BITE R A AR B AR BRI ZE 56 2 28 fe 7
How does the government help the development of domestic fuel cell industries

through enhancing cooperation among industries, academics, and research
institutes?

4. JRRFEE BVEE AR Rl i AR 2 T E YRR IR AR - AN S Y EE BERR
A& G EABIRE Y - AR E SRR AR EEN » 55/
BVER LA S O S Fre B B (B el 2
The combined heat and power (CHP) Fuel cell technology could offer the energy
solution for various applications, such as, achieving highest electrical efficiency,
integrating into virtual power networks, stabilizing electricity grid, and flexible

utilization of hydrogen production and storage from renewable energy. What is
the current technology status and market of CHP applications in Germany?

fEMIERAT * BXBEERTTTAT
(—) SEEBLAR

1. A BT p B A AL R TSR e - (HR BRI KA - JLE
AP RR Y = BR R AR () U A A IR R I (B R ~ il
HEE AR ~ SERIRRTE) ? BEVEE 2 Wfrsehk ?

As we know, the North of Germany is more suitable for the renewable energy,
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but the electricity demand in South is bigger. What is the major difficulty for the
construction of transmission line to transmit electricity from North to South, for
example, resistance of neighborhood, land expropriation fare or transmission
loss? How much does it cost? How to overcome these difficulties?

EREEREIFE S - OIEIS RS SCEE#Z ? B E B bk REC H4

BIWRLEFESE 7 BT RRSE Z HRK 7

The electricity bill in Germany is relatively high, how do you convince the
public and industries to accept? What kinds of industries can be promoted under
electricity market liberalization and REC (Renewable Energy Certificate)? What
can electricity market liberalization and REC contribute to economy growth and
employment opportunity?

() B A RE

1. {EEA A H R GRS R - DAFS RN ER 4 b2 i A pE R 2 el e FEER

FREM?

Does Germany use large Energy Storage System (ESS) to smooth the
intermittence characteristics and regulate the voltage fluctuation caused by
renewable energy? Which type of ESS do you choose?

2. {80 ESCO S bl ki st Ry fml?

What is the status and trending of Energy Service Company (ESCO) in
Germany?

ERERAr * SEN LRSS

1.

PAIERAY ~ WEIREETR 24 ~ RETR L IRAE ~ o R o g B il A 5 B A
SEIFI ? BN A AR RS -

The nearest development of new technologies such as Micro Grid, Regional
Energy System (the portfolio of distributed power resources including PV, wind,
biomass, energy storage, distributed generation and demand response), Internet of
Energy (the interconnection of power, heat, cooling, gas, traffic & hydrogen
internet energy), Block-Chain (peer to peer trading)? Any cases of application?

AT B G T 55 (AN B T R & TR AE & ) B 75 T 5 (AN BB BE R 2 5 5 T 455)
ZEERIEHE R 7

How do you integrate the physical market, power flow and resource combination,
such as renewables and DR..., with financial market, energy market and carbon
transaction based on distribution grid or microgrid? (how to make the procedures
physical market on parallel with financial market)

[ R ## (Block Chain)fE88 /] 2 JEEF?

How about the possibility of block chain application for electric power industry
(e.g. the Elective Vehicle application for RWE)?
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1. HEREIRE AR+ B - SRR RERIA R H R - [EEE IR
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Dapesicts

It is essential to keep an eye on the progress of energy transition or the targets
may be missed. Germany has developed the “Energy for the Future” monitoring
process for this task. Could you briefly explain the structure of the expert
commission and the evaluation method?

(=) AR (SOREERLE)

1. TEEAE 2017 FHEAEREREAT » TUER SERHEST FIT B ATGHEHIE > #5 LA
IMERARER A - B8R 2015 S+ A KI5 RE B T8 — st e A
Ko SPIEENRE 9.17 BROy/ T /N RS54 2 HHY 6.58 By /T FL/INEF
AT —EmtA RN 25 (EfARE R TR 24 (HEFK AR EHHRAEE > 47
s B oy Ee) o 55 S B HUI L R g e e DL B 25 Lt MR Y FE A S e e
HETEHIRAT?

In 2017 Renewable Energy Source Act (EEG), Germany decided to introduce
bidding system into traditional FIT this year to limit the cost of renewable
energy. From Germany’s first round auction for ground-mounted PV
installations in 2015, the average electricity dropped from 9.17 to 6.58 euro cent
per kilowatt hour this February. Recently, the first round auction is proven to be
successful because 24 out of 25 the approved projects are in operation before the

specified deadline. What are the key measures for Germany to create a
competitive auction and to ensure the implementation of the projects?

2. fEERY 2017 4F 4 H 13 HAREERESS S —JO8HEE R - ‘PR EEE
0.44 By » EIEEEEHEE 0 By @ s5ME S AERERAYHEREE L
IR ECRAEAG - AR B TS Bl A S B R iR ?

The average award price was 0.44 Euro cents per kWh in the first round of
auction for Germany’s offshore wind projects on 13th April, 2017 while the
lowest award price was 0 Euro cent. Can we say that Germany’s offshore wind

energy is competitive with other traditional generating technologies so that it
doesn’t need subsidies anymore?

(=) ERAEBRE IR &
1. T8RN Ryl T2k 4.0 YRR - SEHTREIREIRZE SR A T3 4.0 2
THCERBLE FE ] 7 BURFSE TR ) 7 B T3 4.0 B2 EelER MKk
FE SRR 58 FRCE 2
Germany is an advanced country for the development of Industry 4.0. | would
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like to ask how the German energy industry uses Industry 4.0 to improve its
efficiency and productivity. What kind of assistance does the government
provide? For general industries, by promoting Industry 4.0, do they significantly
improve their energy efficiency?

2. RtEEhAREE AR AERE o (R AV BI R ShEE E SR IR R A (B SR [ Y g4
oA o 55 EEIA LB RS S B R B GRRE AR SR S RS 7
To promote development of the green energy industry chain, it is essential to
have a sound national policy for green energy and to link to other industries.

What are the policies or measures that help to promote development of your
green energy industry?

B TIER AR
(—) FEEEFEERIT (Kfw)
PR AL © GBIk
1 Ry THEERA RS - ErVRE R AG T - 2ECH 4 536k

TINS5 B e Tkt BRI B o 55 MR BEUE 20 {7 S mhRL HrT
Rt ARG ERE?
To boost the development of renewable energy, it is essential to have proper
financial support system. Government and private sector should work together.
In the middle of this May, Taiwan has 4 banks starting offering their support by

issuing green bond. How does German government encourage private sector to
finance renewable energy project?

2. TEEEBLE SR T(KIW) S8t n] 1T 2 SRAE Rl & e 5 PR =X B e Rl o
TESCHYEBEE - WRLLRESR N R S s (Tt BT e AR I B A
ffEEME? EEAN - AN B SkEERIE A ?

KfW bank has developed workable business model and financial product for
green finance. From your point of view, what are the key elements for this

success? How did KfW bank overcome uncertainties in the beginning stage? In
addition, how do you develop human resource for green finance?

(=) FEPRAE TR TR (BEA)
TEMEAT © XBERTIERT
1. FHER AR T B R SRR - AR R E LR B 2 R HEE 2

Please introduce the target of distributed electricity planning and development
status of Berlin area. What are the focal points and the reason?

(=) fEEIREFE (Dena)
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1. FEEY Ry Rk A RE R E AN IR AN - B 2017 SR HA FIT fild -
WE%W SR T AUE BTSRRI E (A - SRS SRR ?
B EHA R HE L R 2

As we know, in order to slow down the rapid growth of renewable energy
installation, Germany no longer subsidized the fix FIT (Feed-in Tariff), but
adopted bidding process to let the market to determine the tariff. What is the
status of this transition? Will it affect the accomplishment of the goal of
renewable energy penetration?

2. T &R HRERTEE BB A R E ? BN EEENERIUSTA
(E-7

Is there an influence from the frequently changed FIT (Feed-in Tariff) fare to the
investment of industries? Is there an impact on the capital raise?

3. HARERNTEEIE I TS AW S5 K B 7 DAL f 2

How many electricity transaction and selling modes for the renewable energy in
the electricity market? Which one is the major?

4. SRR AT Y BER R EE T E AL - 25285 R -

Please introduce big scale smart grids demonstration projects in Germany. And
please introduce the benefits that you obtained under these demonstration
projects to now.

B - SEAELEEFEAT
1. "ER4EE(H , (FIT, Feed-in Tariff)Hil {1 2 B i) s o S R AEE f 7 m) 2
The history and future direction of FIT(Feed-In Tariff) in Germany.
2. (EEREIRBUR Z R i 2 BURS & ? HEFhiEAE 2 IREE 7 A [AE 2

The content and major considerations of your Energiewende /Energy Policy?
The challenges met and how do you solve the difficulties?

3. BT | (Electricity Market Reform)f{f{H s > B fffi) 1y i Jy AR 2
J71E ?

The history and future direction of Electricity Market Reform in Germany.

FEM AL« BBt
1. ZBHIHAR ﬁ%%%%ﬁf@ﬁﬂﬁw’Eﬁﬁ%%%?&ﬁ%i%%
TR Z(EA - (AR H SRR Ty 58 - S5 MR EUT &
AT RS A S B P 7 (E RS Tt 2

Taiwan’s purchase system of renewable electricity is similar to that of

Germany’s, implementing the auction mechanism to determine the purchase
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price, which was first introduced to PV system in 2010. However, Taiwanese
stakeholders are very against for bidding mechanism. How do you persuade your
people too accept the auctions?

2. FRARTERRI PR S ERE TR EN (BMWI Y ABHE R} - 2016 FEIEEIATAAERE
HEEELRHEBERELNESE 31.7%  RCEHESHELLOIHIRELE
R ATEEARNETRE AN - SERRARIE PR T B RE I ESN - B A MM
RECETH > DIAS2P R 2025 RIS ER SR HERLLE] 40745%
HEENHAR 2

According to BMWi’s data, the proportion of gross power consumption
accounted for by renewable energy has risen to 31.7% in 2016. To continue
increase the proportion of renewable power may be more and more difficult in
the future. So, in addition to the electricity purchase system, do you have other
supportive measures to realize the goal of 40-45% renewable electricity
consumption by 2025?

(VU) s BRI R AR B SR A 4 (NOW)
TR BT * XAERTTTAT
1 BB ORI - (ERIE PRI A B s EE B 7 Ry ?

For the replacement of gasoline vehicle, is fuel cell car or electricity car favored
by German? Why?

FEM B+ TRl ZE ke
1 &R NIP | EHEAE S TASISHINR R e F B R siRea & - fERUETY
PEMFC LIk SOFC B ) %ty M5 e HI e L Ry Rl 2R ARG & PR AE TR Ry fat
RENE FIAYRR & Ry fe]?

What is the specific market position of PEMFC and SOFC power systems in
Germany after numerous demonstrations in 10 years of NIP 1? In addition, what
is the plan of integration of fuel cell and renewable energy for energy storage
applications in the future?

2. MEACKAT S AR RN R H S E ARG S - W REHEE 2R
fiti THRMT R F el s - 55 28R OB LR A P L AR R A PR B ] 1T
PSR -

In Germany, there have been many large-scale demonstrations of energy storage
integrated with renewable energy and have been accumulated many mature
construction and operation experiences. Please comment the roadmap and

feasibility study if Taiwan would like to deploy energy storage system and
renewable energy.

3. 7E 10 4 NIP 25— B it » T S T A R e
L 1 T2
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What obstacles and challenges remain in NIP Il after 10 years of NIP 1?

4. NOW GmbH {FE R{EEBUM % 1L 2tk - (£ SR BPAR AT AT E
WHEHEEN G SRILE ~ £ ~ BHAVHZIL&F - DA BITERA ARt S A R
R
As an institute set up by the government, how does NOW GmbH help the

development of domestic fuel cell industries through enhancing cooperation
between industries, academics, and research institutes?

5. fEEHAY SOFC ¥ A4/E I A ErEN B A 2 B S TERARE] « Gl H A
=28 TR} SOFC-GT-ST &V EM L R 425 - WAE 2015 58K
250 kW SOFC-GT Z & #HE 2414y 5,067 /NIFRIFHEE - 8] SOFC
RS A B EIEE & E A AR E?

Is there an integration plan of waste heat recovery from SOFC power system in
Germany? For instance, Mitsubishi in Japan has proposed a SOFC-GT-ST

combined cycle power system. Mitsubishi has completed a 5,067 hr test run of a
250 kW SOFC-GT combined cycle power system in 2015.

6. FH[HEIN R EIERA RS & MCFC 541fn - {E RSERAHTE(CCORVRTE > A
fafEA?

What is your comment about the integration of coal fire plant and MCFC
technology for carbon capture (CCS) in the United States?

* (7)) RS EEEN SR BN M 5 & (DWV) Z F2 1]
PR © TEERih gl
1. EEAETHECRIGRY 2020 /) 10%FE A mAVEETE AL - T BEER
o AT A — 2P PR T HE A M AR TR RR 0K o B BUE BRI AR A T 2 SR A 3K
ELITE FH Y 2% g Bk Ry ] 2
The goals of the German energy policy for transport is to reduce 10% of energy
consumption by 2020. Power to gas (PtG)technology can furtherly decrease

primary energy demand in transportation. What is strategy of development of
power to gas, such as, hydrogen and methanol, for transport sector in Germany?

2. 1A PtG rRESRES ST E IR TR A0 a] ?
How does the current status of PtG demonstration projects in Germany?

3. TR A RETR 2 SR il % ey SE B M A B e SR i P S » DURBUR R
AT Y A S L B T 2 AT 2
What are the economic evaluation and commercial applications of hydrogen

generation from renewable energy in Germany? What is the government role
and subsidy program?

4. HARERESRITEAT - BAEE S BIT Ri% LR — - [EEEERE
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SHTHTER BT 5 R (7] 7 SRR & B A T A RE I e STt e P A AR 1 8
AAEE s Al _EhR Ak

It is well known that the water electrolysis technology is a key factor for
hydrogen production from renewable energy. What is the current status of water
electrolysis technology and market in Germany? Please comments on the
roadmap and future development if Taiwan would like to deploy hydrogen
production from renewable energy.

(71) Agora Energiewende £/
FERIBEAT © RZEERISERT

1. KI5RE SR RE SRS BEAVRFIE - bR TIARREE LUK 138 d R A E IR
7 HEA R 5% e (A RE S LRI R e AR RETRER D SRl TR A AE
ENSIENEEI s Uﬂﬁ%&ﬂﬁﬁxﬁf& ?

In order to accommodate the intermittence of PV and wind power, we still need
traditional fossil power plants to serve as base loads and use energy storage
system to smoothen the power. Please introduce the energy storage development
planning in Germany. What kinds of energy storage system are chosen in
Germany?

2. ZHAREIRAIHFREERAZ TR - (SRS &AL ] ZeHh T3 2

How to analyze the grid-level system costs, include back-up costs, balancing
costs, grid connection, and grid reinforcement and extension, for renewable
energies in Germany? Is there a method commonly accepted in Germany?

3. B0 FIT S SR A RE R S EEEEE 2 /D 2 B - (b)E AR
DR T A G EE - SRR HI R L RE & R IR S

What is the best range of penetration rate of renewable energy for the
deployment of FIT (Feed-in Tariff) institution? What is the rationale? If the
penetration rate rise to a certain high level, what kind of institution will be better
for long term development?

PR AT © BBk
1. FERE IR R T SRAE S BT REFE 21 FJLFL’“ Ry T EEE
RERZE A ~ SO BRSO T HAE - A0 ) 2 ROk [F] 2 Bl gt S i Ay
SO Bt LA > DL %ﬁ‘”rﬁléﬁz% K2
Under the framework of energy transition, we should have more green energy
facilities and take energy conservation measures at the same time, in order to
reach the goals of energy security, green economy and environmental

sustainability. How do you promote public participation in energy transition and
encourage local development toward green energy future?

(3) PEFT T
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1. TEE A AR IR IR TRV R S (D P LL R 4G BB St bR « 2208 T RE 1R Dfs i b A
[EIFHRER - Fy 7580 FEFI ATZE (NN AR AR IR B T » Nk EE A ETR ~ PR
RERH B B - BCE BRI AR R B I E A ARG LR G R i S
AIREEARRTTFE - s TERIR o iR 2 Pk ER? S RTPERT 721 a8 (5
EAEEL ? EERE S R TTER ?

The expansion of renewable energy seems to be faster than that of power grids in
Germany. Taiwan may face the same challenge soon. To sufficiently utilize the
generated renewable electricity, speeding up power grid expansion, applying
energy storage technology and smart grid system, or directly using renewable
electricity in heating system and solar boat could be solutions. How will

Germany take this challenge? What are SIMENS views on this topic and what
might be the best solutions in our opinion?

2. TEERE TR AT TR B RS A SR S I A (TR B 7 B T AR RE R Bl RE AR R Y
FEESN - HE R RNV E SR A DN & 7 B RIS RE R R EE A T
AYPEFT 5 SR Rl EEE 7
What is the impact of Germany's energy transition on its overall industrial
structure? In addition to the rise of renewable energy and energy-conservation
industries, what energy-related industries are growing? And what are the impacts
of Germany’s energy transition policy on SIMENS as a major player in global
energy industry?

3. LIEFMIT-AEN S » BT - o R BURERE 2 M E TR &
TR DUEFHEBIRE R - WS iERs R i e ?
From SIMENS perspective, what is the cooperative mechanism among

Germany’s industry, academia, and government institutions to promote energy
transition and development of advanced energy technologies?

(=) 50Hertz
MBI @ TER bl
1. 755 BENEE% SOHertz 7£17 WindNODE 17 M #I4KBR 150 -
We wish to learn the comprehensive planning and strategy for the program
“WindNODE”.
2. AR EEAHEEIALL WindNODE 7 fEJiETE » S5 AETENKE - 26H
Rl RS E ] & T ER?
Based on your successful experiences in running the program “WindNODE”, do
you have any advice that Taiwan should pay attention to?

3. WindNODE 512 H1 Fr2 BV R 20 ¢ - S0Hertz A A HFE &R A
ERANEAE TR SRS - BUREAET S T A /i A e i Ry {T?

In the program “WindNODE”, there are over twenty manfacturers attend with it,
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so how to integrate everyone’s opinion and make this plan is going well?
Also,what’s the government’s role in the program?

TR BT * BEERTTEAT

1.

sAPE BRI R  RARERARFRE T - R KEETI?

Should there be a big grid blackout, is there a plan to re-establish the grid under
a mass installation of renewable energy?

. SRR BRI~ (EEAS A mEEE ARy TR

THER > DUOPRRE T LE?

Under a mass installation of renewable energy, does Germany consider to use
Operating Reserve and fast ramp rate of conventional power plants to stabilize
the electricity supply?
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1.Policy & Challenges

Taiwan Power Research Institute.

Regulation and Policy

Amendment of Electricity Act Energy Mixin 2025

Energy

1-2.5 years after the Act is passed 6-9 years after the Act is passed 50% Gas, 30%C0a| 20% Renewable
+ Powerwheelingand direct accessof - TAC will be . a Transition
of and retail tobea :

licensee. i holding company with
Single Buyer Model for traditional w0 subsidiaries, one
generation co., the

Al orsare f
s customers are free to shop around other grid com 3

St for green energy.
nge +  Independent Accounting within TPC

Time schedule undecided (when the market is mature and stable)
Power wheeling and direct access for traditional generators.
Licensee for traditional retailers.

2nd
Stage

Renewables Non-Nuclear

Sub-Laws
33 sub-laws, to be issued within 6 to 12

months after the Act is passad.
Fik
ﬂ: Announcements i
\ 8 announcements, to be issued within 6 Challenges under

to 12 months after the Act is passed. Non-Nuclear Policy Energy Transition Carbon Emission
ik '

Regulation
MRENER, RHIWINE
E£106.111ETR=REE
$I0106.1 26BBRAHEN

TPCto-do’ ¢
22 to-dos, to be accomplished within 6
months after the Act is passed.

Generation Resource Development LNG Procurement & LNG
Sufficient Reserve Margin Receiving Terminal

4
Taiwan Power Research Institute w
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Regulation and Policy

Reduction of GHGs Promotion of Renewables
- 20zswma
p———— A 27,423MW 2016 | 2025 | growth
g5 { Meductionand Memagument Act 30,000 target
- - #5000 e e Wied 682 4,200 6.2times
1.1. Long term Reduction Goal: 2050 GHG - . =
‘emission will be 50% less than the emission - aowrmn LI (s | 1,061) 20,000/18.9times
of 2005. 13.750MW o | 2200 3223 15times
2.Phases: every 5 years 15,000
3.Methods o | 3,943 27,423 7 times
DPh@sg 1: mandatory Check, declaring, 10000

verifying
2)Phase 2: Increase Generator efficiency,

replacing old generators | & 2
3)Phase 3: Total-amount Regulation, Dl g = prepeipe— Difficulty of Dispatch
Emission Trading

MW 5000 Duck Curve
§ - summ iocnn R INDCs B
FOHGIA B RELBAUN S § 3 50% el 3
g 1 (AR 0SERE WHA IS o R E RS A N
= woennnz 27 | gy BOSEERBGGHEE M
o Ll D wm AR OSE MRS LT 21,500
=z 0% wrme
Bl mrwun v 15,008 Duck Curve
LR ” 1}
H _/Tr\’v i =1 1.. 16500
g™ e 14,000
B o= 1357 9113151719202
B
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Economy and Society

Volatility of Fuel Price Load-shedding due to PM2.5

61.3billion

re-tax s
IR 39.6billion

14.1billion  The new tariff calculation

10% formula passed by the
Legislation on Jan 20", 2015
- X |

(B
] » i{ Taichung City / Taichung(&55) TPP

-15 billion ? ;
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2.-Taiwan/TPC-Smart Grid-
Development.

W

Taivan Power Research Institute

Overview of Taiwan Power System(2017.5

Installed capacity: 43,132 MW
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SG Master Plan

» To establish a high quality, high efficiency and environmentally
friendly smart grid

+ Promote the realization of a low-carbon society and sustainable
development

Vision

Ensure Reliable Power Supply

Encourage Energy Conservation and Emission Reduction
Enhance the penetration rate of green energy

Develop Low-carbon Industry

Objectives

Phase I Phase IT Phase III
Phases Technology Test Technologies L & P. Technologies Extend app.
(2011~2015) (2016~2020) (2021~2030)

Smart T
§ Smart
. Generation & Transmission g
o Dispatch ik Distril

Smart Users

Impl tation

n
rDomains
| Industry of Smart Grid l
: TPRI
Taiwan Power Research Institute

Microgrid in Dong-li Island Penghu County

The annual sunshine condition of Dong-Ji island is about 2,181 hours and is very suitable for PV.

2011 January, 85kW PV with battery system was installed as the disaster prevention system. This system
was improved to connect PV, battery and diesel generation in 2015.

This system could be switched between grid-tie or isolated mode. Normally, the grid will be operated in
grid-tie mode. The existed diesel generator will be the base load power source. The combination with PV
& battery system could increase the renewable energy usage rate and reduce the fuel cost.

If the gird fail, by the switch of ATS(automatic transfer switches),
PV & battery system will become the backup power of
Marine National Park Headquarters.

Dong-Ji Microgrid includes 200 kW diesel generator ,and
Smart Energy Management System(SEMS), 90kW inverter, 750
kWh lead-acid battery.

During daytime, SEMS will adjust the inverter according to the
PV generation and battery condition to meet the load. During
the nighttime, SEMS will adjust the output of inverter and
supply power to the grid. Dong-Ji Microgrid system could
devise the energy source and reduce the usage & transports
of fuel.

System Diagram (Source : CHEM Co. )

ems
AvPvER q awwand |

---------------------- 5 Lo

10
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Demo Site - PengHu
Cceion

...................

L HE R
HEMS 432 4 4%,

11
Taiwan Power Research Institute @

The TPC’s first Remote Community backup Microgrid

B Usually, typhoon will cause serious disaster in remote community located in mountain area. Due
to road interruption caused by extreme rainfall Taipower can not accurate the power supply
recovery process.

B Fu Shan Village experienced no power supply for 17 days last year.

B So, the first village backup microgrid was set up by Taiwan power company in January 2017 in
Waulai, Fu Shan Elementary School .

B This micerogerid system could be operated in isolated mode at least 2 weeks.

Source: Taipower Taiwan Power Research Institute
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Xing Long Public Housing 1% Block Smart Grid Phase Zero Project

1. Smart Building/House Energy Management System (B/HEMS)- Set up monitoring station to integrate the individual
HEMS, and be able to reduce energy usage during peak hours through the demand response (DR) program
2. Green Public Electricity Microgrid — Install & integrate photovoltaic (PV) system and Energy Storage System (ESS)

3. Smart EV Charging Integration Management System
4. Advanced Metering Infrastructure (AMI)

BudgetSo

Budget Source

Energy Information Cloud T
Data Center (Smart Service) -
Green Public
Electricity Microgrid

Pumping motor

Meter Data -' -
Management PV Pumping motor

System H

MDMS) | iy 7] 0+ fovesssnrsrassadosansransarasssss sos fneasavanennassvenan
Smart Meter
C s » @- General User
Unit (DCU) _@_ == General User
P OpenADR General User
: General User
AL ﬁ Ek\;llor';:lblk
Smart EV Charger ectricity
Integration System SOOKW Geserator
v - A
System
Source: Department of Urban Development, Taipei City Government, NCKU, TIER and TziPower, 13 = =
Suggestions for Smart Grid Promotion in Taipei City - Xing Long Public Housing, Oct. 2015 Taiwan Power Research Institute

Xinglong Public Housing 2"d Block Smart Grid Project

B Pictures of Xinglong Public Housing 2nd Block

B Project Scope and number of Household
O Building B1& B2
O Smart grid Experiment 144 Households
(6 Layers)
» Install HEMS & AMI
O Control Group 144 Household
» Install only AMI

Taivian Power Research Institute
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Xinglong Public Housing Joint Taipower Demand Side Biding Concept

Because of the limited household numbers with EMS and battery capacity in Xinglong Public Housing 1%
block, we will introduce a CEMS to integrate Xinglong Public Housing 15t & 2", modify backup diesel
generator, so that Xinglong Smart Community could become a VPP and Joint Taipower Demand Side
Biding.

Compensation

. k -
“g Participate Demand Bidding |—~ i
o .

Smart ity (virtu:

L

|

TT
Xinglong Public Housing 2st (real account)

Taivan Power Research Institute
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Current AMI Deployment of TPC

1. High voltage industrial/commercial customer AMI System : 24,000 meters

| |
| 1
| e |
{ Y AMI ‘
| d Cormnumicacion «l\ 1 Syscem | |
Neeworl 3
1-»( Y- g

]
Talt
. C -
Serial port | 4G LTE I

| Local Area Network(LAN) m Wide Area Network(WAN) | | MDMS & EBS |
2. Low voltage residential AMI System: 10K household (current:12M customer)

Overhead / Underground

@-.-{133

| Home Area Network(HAN) ‘ Local Area Network{LAN) Wide Area NEtWOW(WAN) .
17
e TR

TPC AMI Deployment Progress

o~ .
~'?¢f‘l' «,‘ I Seterminatior
| o
i‘\,,‘h:,f} | to Promote
Replacing Attract Involvement
EM Meters of Firms

Award of Award of Award of 3M
200k Meters 800k Meters Meters (Accum.)
2015 | 2016{2017§2018] 2019|2020| 2021 | 20222023 2024| 2025|2026{2027 2028, >

Cost- Benefit Assessment D _ _ _ _ _ il N
Deployment of 1M LV AMI D of O\
| (Aowm )GM LV AMI \)
I and Cost- Benefit 7
| Assessment ’
L St

Deployment of (Accum.) 3M LV
AMI

Rolling Review of Deployment
Expansion and Evaluation of
Terminating EM Meter
Procurement

18
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3E policy simulation m

* Planned economy (energy/
environment/ economic policy)
Economy(industries, macro) * Market economy(G,TDR TSO)

Environment{(CO; ' PM;5s) T i:xg?k?c%:%:‘);(;’pen acGesy).

.

.

Energy(gas509%, coal30% ' renewable
20%)

Power supply & demand planning

Lean modef(load forecast to power
resource planning, serial planning)
Reform mode(IRP, parallel planning,
system/region)

Development mode( smart grid
adaptive, network planning,
T/D/micro-grid)

SGAM(electricity value chain/ integrated
control/ interoperational level
coordination g
T/D/ micro-grid coupling supply/
demand/ regulation resource Smart energy 8 resource network,
Senark G/éirsgézﬁ/'f/D/USe low carbon city/ community
Hierarchical dispatch atomization/ asset Smart gfld

management/ renewable connection & IoT, internet, block chain, point-to-

.

.

centralized/ distributed energy(low
carbon, intelligent, efficient)
cooling/heat/gas/water/resource/h
ydrogen energy/ regional grid
(localization)

Micro-grid, virtual power plant
Prosumer

CCSU, ash utilization, green energy
storage, blade renew, sea farm, ... etc.

dispatch/ information security/ AMI/ point prosumer, crowdsourcing 7

DSM/ SCADA/energy storage & EV 2
* BEMS/HEMS/FEMS/CEMS :

D a atio Rob aqaap e ge o
+ Observability/accessibility

: g(sié\/téNEMS /recognizability/controllability
- RTDS(dispatch/G/T/D)renewable) WGl i :
: Z‘I)SS —business strategy) 2

Fuel, chemical, material
Metering equipment
High voltage
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Concept of Introducing Interoperability

Smart Grid Architecture Model SGAM

Business Layer

* Represents business models and
regulatory requirements

Service/Function Layer

* Rep! its logical functions or
agplieeﬁons independent from Business Layer
physical implementations

Information Layer (OSI 6-7) Function Layer
= Represents information obj or
data models required to fulfill
functions and to hanged by
communication
Communication Layer (OSI 1 - 5)

* Represents protocols and
mechanisms for the exchange of

\ corr
Component Layer

= Represents physical devices which
host functions, information and
communication means

CEN/CENELEC/ETSI Joint Working Group on standards for Smart Grids © CEN-CENELEC-ETS! 2014

22
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into Smart Grid
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3D SG framework model
Integration of the value chain of
energy (Damains)

Generation,
transmission,
distribution, distributed
energy, customers

Integration of Energy Control
(Zones)

market, enterprise,
control center,
substation, monitoring
equipment, on-site
equipment

Integration of Interoperable

Information (Interoperability)
Layers of commerce,
function, information,
communication,

equipment

Taiwan Power Ressarch Institute




The re-Grouping of Four Facets
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