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3.2.7 Singapore
nternational REC Standard (I-REC)

Al the time of publishing the I-REC Standard has authorized an issuer to conduct I-REC issuance in
Singapore. For more Information, view the authorized issuer list here

The TIGR Registry

Al the time of publishing renewable energy generators can utilize the TIGR Registry and issue
TIGR instruments in Singapore: http /igre 2px com.

3.2.8 Talwan

Taiwan REC Standard (T-REC)

&cdp | www.cdp net
In April 2017 Taiwan opened ils Na

Daralory Office which issues
consumption of renewable electr

ational Renewable Energ ert
contractual instruments, T-REC
icity. i

ntemational REC Standard (I-REC)
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https://en.wikipedia.org/wiki/Office_of Gas and Electricity Markets
3

"The role of energywatch and Ofgem" (PDFS. p- 2. Archived from the original (PDF) on 8 September 2008.
Retrieved 13 January 2013.

* "Ofgem Electricity and Gas Supply Market Report September 2010" (PDF). pp. 19-21. Retrieved 13 January
2013.
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> "Energy Supply Probe - Initial Findings Report" (PDF). p. 20. Retrieved 13 January 2013.
% "Energy Supply Probe - Initial Findings Report" (PDF). pp. 20-21. Retrieved 13 January2013.
7 "Energy Supply Probe — Initial Findings Report" (PDF). pp. 22—27. Retrieved 13 January2013.
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W RARE E o 3% A 2008 £ F o S0 {1 g I ROCs 0 Ofgem
HERZEZ - BT RSB B 'F“Mi“"'imF ROC e4p B 3¢ T 8 H& =
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i T-REC T 5 eng * |4 o

BEE L

Ofgem ¥ 2 3 £ A s ik 3 A+ 4R 2L SOP?F 7 »av & f2 &P SOP
oo N E F el H (Check list) ¥ & %32

Does Ofgem have any knowledge regarding equipment and generation
verification SOP? If yes, please explain/elaborate about the SOP

% %  Ofgem ¢ 7 ROCs, REGO % FIT » A 438 P F1 & p e L7 I 3
HEGAE > TRECAV A EE P FRFAPITHR'GTAF TS

[ a3
ITFE °

Ofgem F & i Bk Sudfe 17§ {r Medk (7 275 & 2417
Does Ofgem have green energy tracking system operator and grid operation?
FRINFIR ER K FROAL2 A o R ITE kg £.25-30 4 2+ e
ATERRE Y G B A o X F Ofgem § & 755 0400 B & AR5
7] 4 Ofgemi&-”"-ll%#ﬂl% 7 60-70 mEddantdl s TREFAE D
EHeRA 540 4 o REGO Mw>t& ROT 7 80 4 - & & FIT
1es - LA RO Fe G320 0 &R BRI o SR i
el F TIB BN AT Hhen o SR i g R s B
B FlrehEF AL E 08 A o
Ofgem #3if Bk 37 M aJis B € 45 3 8 w5 2% Hl4a?
Double counting: can Ofgem s system handle this? Block chain?
#% - B ROC & g §r— eho Ofgem F it 4 538 % SLif Bz - £ &
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The commission date for the station to be operational. Often have disputes.
£ % 1 OfgemiEik i * > ;2% (Methodology) » £ 4 &7+ 2 . )% S
G- B R o EET T X EARTRE o F 2 5 RE R
EH R ¥ %8 —‘F‘fm drfmdzEd v b F bRy 2P ek ,m}fr'
2
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WR%EL 28 RhEBEHEEHL L € (International REC Standard >
I-REC)

(-)Ehmii
1. I-REC#¢ + f :

&t P
Jared W. Braslawsky The International REC Standard
Secretary General
Mirte van Geenen RECS International
Associate
Naman Sanghvi Statkraft
Business Developer Global Environmental
Markets
2. REE LR
it B
Hryg AR B B ek
FRA f LA RERY cFY ﬁ
Lk A A SBERFT T REL
M T B A DB  RE RS
= H@%A“?&+%%ﬁmg.
PR B PARE A ST F %Y o1 AR
M A PABE 4SBT A FT LR AR
HEES A A &L EFTHE Y o1 ARk

()HE=GA

R L 24 i k&7 A £ ¢ (International Renewable Energy Certlﬁcate
Foundation » 27 fj # I-REC Standard) 3 - 2-¢ I .‘_E’_:\ » RIEET IR
DA SR eF i I v RN fci%#lﬁ&—‘g{ % iz ¥f I-REC Standard % T if §i% ﬁﬁﬁﬁ:
g;s*;ﬂf.—}z cH A Z o ANESET AL R EEE E— ;gJ% - A aﬂ/ﬁ
H 4* i iR Pl & F % R (Empowering Electricity Purchaser ) ©

&EL ”T"Fii%‘,:f b iF %ﬂé’IRECStandardT ‘riff%a%}ﬁ—*‘ » H 2 g
pr—i’i‘g' ’ ri&f’“’@”ig”i’& *”E‘ﬁ'——?i ! riﬁ*’%‘é\“‘mf«%ﬁ:d?
¥~ £ p RiE 1% > [-REC Standard 3 18 7% 5 Wi s A p 4 endfi A5 o

[-REC Standard # &3 & PR%%:% i F =g ;’glﬁﬁjﬁ:\u" KR AR SRR —‘F*{ it
PHHE Y P 28T MR2 #TEE FIREF - H R ﬁviw;@zz & 4% [-REC
T iR 2 N F S HAEE P S espt 7 -RECcode & 14 %% § 3p o iR
/}j é‘%dz;)& ﬁ;])}‘:;ﬂﬁd’z»‘ l)’l]—’; °

ay %
4T

' I-REC code ¥ 14 %% DN ;ﬁ-?} Rt g 2 http://www.internationalrec.org/assets/doc_3963.pdf
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BRT LA ER T2 LREC T HREEFHELRTS ford- 2375455
AT LR w% HERPT L 5o

R% L 2 i iRiG % (International Renewable Energy Certificate » 11 ™ f§ -
I-REC):Z £ 4 ikt # &P > Adx 2L 4 i kG #F(Renewable Energy Certificate >
REC)”ﬁjiﬁuﬁmﬁﬁaiS*ﬂiwﬁi;w@@f*s%;, &%é*rﬂ«ﬁ% %
ez A1 B - H=[-RECA & & - MWh{ 4 %4 chtgss»cy » .74 ﬁ‘%"’
Hr Ry ARPEATAPIE AT OET LR FTRPT LS 2B
h HUI GREEED o

(=) % ek

1. I-REC #4% £ Jared Braslawsky # 7t » RECS International &_— i ** 2001 # #7
s bl A2 B hG A B H LR A ORRILE 2 AR 2 AP
GCERBWZE 2 AT RRRES G ARG EA FEGIRZ T2 T RAp R 1T
AETARLRELTE B PRE R GO AL TR AE -
GO *t 4 E 03428 600 TWh et 8 » (bgeW T 4 7 35 20%07 £ o i7
R amRA B2 & & MWhenT 4 % €87 GO & 3 Fiae ~ %% ~ ok
3+ ‘:"L‘:}::‘ﬁ’?gﬁ“ =\, '?]GO H = : 4« iﬁi'k fgg,\avw? s ﬁ;gb'»;-;é
g A RREEEE 4 2w o

2. I-REC #43% & Jared Braslawsky # 7t » I-REC # ¥ i¢ #-H = S % o 3 74
By oo tper 2tk dd hi hES 28 E > 5% 5 [-REC Standard % - 'l?
HER2ZPF T T l——r'/?;? f”’J\’; FR2ZRRAED cI-REC P ws BH I3
Sei S 3&—"1 |~ ¢ R LT ;@]ﬁﬁ 1% o

3. I-REC #2% & JaredBraslawsky A AR BB EAME 28 F MOU> 3
f# T-REC F = 3] » 4] [-REC 4118 § & ”?F‘5m» o &% MOU ~» &_

TEALARAETLESFARBEHF A LR IR ET

T o

4. I-REC #&3% £ Jared Braslawsky # 7+ & & %2 4 & -&}%“r%fﬁmr.,%ﬂig;
RBTHED F2_ hiE 0 R &#’51_{’%‘}‘/’:\ H Ap B & E o

5. LREC & {114 {14 L-REC T GRS E e b B T
ZRAE Y EA ﬂ&mﬁﬁ FWMAPgFL a3 T ERAIP
dgk‘ww’:fj‘~mﬁ—‘ \”:}f{"LLT’PIRECQ*);%‘;:%J’;EW&J.#%%
m&%wﬁ#’fnm0w4iﬁ~#mwglwﬁg%\ TEE7T 2
# o

4 REC (Renewable Energy Certificate) #_% R L # it JR7 B9 * ehi 4 ﬂ «)5’7 BEVR  BECETA D
BB e AU 2R 4 .- H=REC A4 IMWhE 24 ¢4 ey » 37 ll%ﬁd BHEETHTA
ZBFERIFEFT KRR

' Guarantee of Origin (GoO ~ GO)E_— # /i * * BB ehp FEEHI A » 50 28 B en%d T4 B
BHAATLAPTS FET kR GO Ld @rﬁa‘ﬁ % Directive 2001/77/EC #7#] % » RFEHE + | 7 A
WA AT RE GO kb TREL AT ZAPMEP RS KR FL Y S HBE
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1. TOVSUD £ ¢ % § :

o 4
) Manager Global Customer Operations
David Bordeaux
Energy and System
. Head of Certification Body “Climate and
Klaus Niirnberger
Energy”
Martin Webhofer Head of Certification Body Wind Turbines
2. sEEE AR
¢ B4
s EATER % 5 Bl ek
A L £ 2 ikigEY '»P;zﬁ
B PAEE A SBERE Y ek
8- MEZ A o BgAF I IRE RS
3 e ILRE '?a,—*%ﬁ%ﬂwé_ '
PSR B PARE A SRR F %Y o1 AR
M IR LR R T L e
FIRE B 2 H1EFTHFREY a1 fRfm
()HE=GA

TOVaHAZEMIL LR -KRE - P %E o By fomdhlizfzi
Nz mud e A AREOE L 2 LTOV msaa § 2 - - 1866 1
§ e S Al 2 g Ttk 60 21 LRAMRF TR IR HR T K
o g BFREAR CERB A B TATE S A AR e A 2

B'%01926 4t BT N Ec* TUV mark % 3501992 TUV SUD Taiwan = * <2008
I.J‘LW?_‘U# EBERRACK A mﬁf”‘)ﬁﬂf\—"kﬁﬂz? 3% 2009 ¢ TUVSUD fead 74 2 H
Eirp i 2 e TUVTURK 22 B Hie (78 fmh % - 2010 Jcp-% B Global Risk
Consultants Corporation (GRC) = & » &~ R IAR L b % F Avpd A 4F £ 3539
#2011 fepta AR imPl’iﬁﬁﬁf# it /A ¥ (Pro-Tec Boiler Inspection and NDT
Serv1ces) AR RREICR R IRIES 7 c TUVSUD 8 B fgfk - FEH S
R HR P TR AR RS B T T 2 ek 2 KT SRR
&P 4nts > TUVSUD & B judie iz v TR E > TR HA Y g F
ff‘ RIEE S s RTRPFHE KD CHRFTRFI-RA IR REDH Tre =slEd

FIpfH & RIFL o
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1. David 3 T-REC B 4 GO % B $13° TUV SUD ehf 4 ¢

(1) 1997-98 : IEM 1996/92 : % [? f222§ 4 & # - 1998-99 TUV SUD B 4516 % £
A i RSk E PR AR o

(2) 2000 : TUV SUD % RECS-D = B » Generation EE (£ 2 it /R ) o

(3) 2005 : TUV SUD : QED ( Quality Electricity Disclosure » 7 + # 24 % ) %
AT B HBERELE S o

(4) 2008 : Blue Registry » #% & TUV SUD % = 2. F#L R o

(5) 2013 : TUV SUD as ICS - AIB # TUV SUD ¥ % GO # #3f ¢ g 5 o

(6) 2014 : £ 4% i g3 (Pioneer Energy Transition ) » #7¢930.% o P {8 %17 {
bs- JUAPREANNTL T%El";?}pﬁig-ﬁj A R A T f%’fﬁ&"k’ FIT e ﬁff'sb 1l f%}% o 3\
e Etkehs O EER o

History of RECS/GoO in EU (1) , @)

IEM German RECS GoO-AT RED 03/2011 REDII
1996/92 RESA Intern. / AIB Registry 2009/28 Fukushima draft

RECS RED IEM GoO CH IEM GoO-D
Germany 2001/77 2003/54  Registry 2009/72 Registry
/

97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17

1 Generatlon Blue Pioneer
Certification Registry Energy Transition
Member
RECS-D

97198199100 010203104105 106 07 [08 09 [10 [ 11 [12]13 14 ]15 [ 16 |17

TOV SUD Industrie Service GmbH 18-03-02 Slide 6 Tov®

B 14 ~ % RECS/GoO =g '°

2. GoO-D Registry » ¥t TUV SUD sfRis & 4 %~ B8 > Fliap 27 niFie
* 4 i 4 (Blue Registry) e #c 5 % 3 B3 44 TREFF 2+
F 7 SR 0 TUVSUD 1 ¢ #4{7 - GO- Reglstryﬂ S N
o # £ BLGO -

3. GOFR&FHF AR KM R LARRAL > blde T 20 B v inf
}\_\%Bb ﬁ-»f\-k'ﬂ]:‘"ﬁ_,wp“ AT Y - l]}@]wgrﬁj\?’é’ .

4. FTRBEEHSI AL TOVSUD ¥ 12 5 & @Wﬁ._;&‘g_o_ﬁuwwﬂ%@
(B3 Mo%E) § PFHE = kw2 £2 o TUVSUD 4245 EE01 & EE02
BRBRETS ST RS A5

' K %R 2 TOV SUD -
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M 15~ T3> TOVSUD § 3k.% ¥

22



B 16 ~ s te 5k & 1 &2 & & TUVSUD & 4 &

I ” . nt

Bl 17~ St e ms b A 4 5 RG> o '
97 TR AL A REFERRE TUV SUD g é?iz%“ﬁ s

23



I ~20184E W~ £ T B (InterSolar Europe) TR L 2 RS T ¥ &
##¥E EES (Electrical Energy Storage )

(F)HE=hmii
1. B Spfe

TUV NORD
AUO 4 iE kg

ot A

Biw KAREUR S

FRA £ LAnihigaE" :»P;g ﬁ

L H@a«;f+mpim@
A B A SBEAFTTRE X

W e H@%Aéﬁ&+ﬁ%6wg.

L ER A H@%A;%?é%%ﬁwlﬁﬁ
M 3R PABE A ST AT %Y w1 fREF
£l RE H@%‘ﬁ%l%PI%Fﬁw7ﬁﬁ

(=) BRERA

Lo FPRAR A R Rt nT R okl LB W6 X FITRD A G R

TR DA ml*’)ﬂ%ﬁ? @llgﬁ? ’ ‘;éﬁ'ﬁﬁff'? ST Lo TS A B BE
BIRTR # Foid we :}i,{h‘f’-’ B l%' B A ¥ph—jK e 2 ﬂ}fr'la\' IEFT PR o iR

2

S
LD RFES S TARAE B EER AR A LiEE- BRED
T RS A BRI EN R AR L A R RS & o
2. R ERTR ¢
(1) &Ea e Energy Storage Technologies © 42F 7 ; 4-FA R 7 5 4345/453 T 7

FUOBRRDTA A VTP TR WITE AR HF R T R s
TEAB T RBEBFHEMN ("% 4 TR PR E ) W RseE
’%;‘é’: o

(2) it & 75 &% % 5L Energy Storage Systems : G2 #g Fl 2 i Ak * S F Efea ¥
SRR TR R %ﬁ&é;i$ﬁﬂi%ﬁﬁﬁ@w;;4¢ﬁﬁg\
é{j?frv’ixé’);f%fmi;gi; HARY S HEBE TR IR L AT T HETNE)
A R AT R FRS (F2 )R FTE (FELdR); 2 FET

# (UPS) % o

(3) i & tieni it 2k % Components and Equipment for Energy Storage Systems :
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(4) ®W#EX & > i fele? Manufacturing Equipment, Materials and Components :

)
3.

# g e Ed e ks R o
Hv Other : F 3 IRAx; #3'; FHFE ~ B~ F 51
IntersolarBurope » & AAELechx it (T HE 2 B E PP L EF - B € £ B8R ILAT
SRRAL o B Y hRghz - aﬁr%ﬂismmﬁwf“ﬁ #
s it (PV) NIl f{m—ffrﬁﬁ o FRGNE B K ahdE Ao
‘- Intersolar fr ees Europe e REAFC ENAFFTREr BE /AT
B3R E R R % E@ 4‘»\2018 Ede (FmhE#aE L 4R
A A A R ,;ﬂfrﬁa—”sb L iRt koo ",f 7 4 ¢ e Intersolar fr ees B E €
b o BHg P A BATSN BB T A Bt Power2Drive > & % A#K -
o 2 i B @gu& EM-Power ° #F it B @g 1 ¥z Ay hE R o
EmB I oA HFEELTE A RT3k (Power Purchase
Agreement PPA) 122 2L4f p5 < B it (Unsubsidized Solar ) » #51% A7t ik & fé
(BNEF) 4 7| PPA cif i ik RV R 5 15 & > Ra RAaf § B> 57 WEp
PRE HREGRPM F LA S RAR o 20 MEF RN ST B 0 AR X
e iies‘zyﬁrﬁ;ra’ea@@]ﬁ’ Yod FLT s FE T U E KA FIH R R
g @34 (LCOE) M2 SR feib i fe 0 iz 2 Wa S g g 2 &
BReoesBEXTAFPwviB )i Mg B R R A F o IR FERIRN T Ak
e fe o R SolarPower Europe ** Intersoalr Europe #72 # 3 & &1 » B ens

B % AEFF 4 B R4 5 I0GW > Fld B H 3 Fen@de » 7 LD 3
:’S”ﬁ HXNEZ fo

(Z) %P e’

1. 22 TUVNORD = ¢ =% &5 LA B TUV NORD }k & k3 5%
MAFHD > ARTUBEE A EF H =1ps A3 2 TUV NORD 4,30
WEEEZ LT o

. TUVNORD #5532 % 77 ¥ R 5/31 B~ & 4 i At B4 o

3. TUV NORD g £ iE BB S bl RPN ERAE -

BiitrH g b # T £ 370W 5 LG 2 7 7@ 4 2 LeONR 4] > 20 &

Z_R1IFE12% = % %IJ*N EUR: B2 P SRR 5 s g LT G N

7 ARIMEBEE - I BT RFFLF D P HFIEY FRZIPT

o FHEF T o8 IEC61215-1EC 61730-1/-2~UL 1703 ~IEC 61701 ( Salt

Mist Corrosion Test ) ~ IEC 62716 ( Ammonia Corrosion Test ) ~ ISO 9001 %
% > #% VDE - Intertek-ETL ~ CE :R# &% -

50 *EFF BN - A AF e EREE (ERCBARE S RE R w ) B
a3 zr VR HIFRFAERY > T HEHL S ARERE
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P VDE (A RT §F LRBEFEE)
(-)E = ai

. VDE#¢ % F :

%t Fif
Jonas Bruckner Head Photovoltaic Systems
Sneha Manohara Project Engineer Grid Interconnection
Daniel Schadel Testing and Certification Institute
Sebastian Kosslers Technical Manager Standard
Head of VDE Competence Center Smart Grid

2. sAsE AR

&t i

A SRR R R B B ek

FRA f -ﬂiiu@@gu’miﬂ“ﬁ
mﬁﬁ PAEE A SBEAFT T L

M E MEZ A SR T RERS

T P PAEE A ST +%%6~£.

F 3R o PARE A SRR F %Y o1 AR
M3 IR PABE A LA T4 T Bk w1 i
Fl7E PMEZA BRI EFT BT o1 fREF

()HE=FA

VDE 4% Fl B 74 51538 « VDE RPIiE S frinid i § AR T 1 2612 ¢
T B v A 21920 & 0 TR - BRIV ORI L EE L RINEL 2R
WENERE AR IREI I RN LR P RE R L L P VDE
W NE RE A g A 2 4B o VDE REFBHIrER ¢ g 7w 2 WE R
B HEEANLE 2,200 BAREE S E < %2700 B FHE S iEF 18,000 =t up|EE o
ISP o 22 % e 3 421 200,000 f4 A SF&F VDE % 23v#E# 3 o VDE éh2
#-A_Prufstelle Testing and Certification Institute > & T/ B & § L ARFF {5 € o = =3
wm&,aﬁw&éﬂﬁﬁﬁﬁﬁﬁmﬁﬁﬁﬁﬁﬁ*«’{ﬁﬁﬁﬁ%*CE
DL WFECBERA o AR frR% L FFT 1 A5 & 9 CENELEC
WAREMECCECCT+ ~ B R e am a2 AaIECR 1 A
s R B ENEN L E RN o

PR A &ArT H+‘%w&“\Q%ﬁﬁxa4a%\¢aﬁar\%@w
FURHR -LH L TR 1R F RPN R ZF P RA T F
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PRA%?H > VDE A RIP frR S84 B0 IR AT F HiFd SBT3
PSRRI T A - p@ﬂ" ¥33+¢ » VDE 7 >3} 50 B B 7ok s foing
Fﬁ‘f I S E 1?93?’%‘»

VDE# 3 #+f§ /i : VDEA 7 #4500 & B 1% & 5 27,000 7R p g7
BHFA X 10 F=RlEekp 50 BRFHH 20 FHAT 1 A KT VDE RERR
T F R ETA FT o

VDEF 7 & g &% 2t T £ & Tk ie- HHF BT
PERENL AT R EwE L ARG WN\?W%‘?—%——? [ 3
pEERYTERBNATREINE LT

VDE Renewables : >3 7 £ 2 it g K& 3L o VDEFF 7 972 K5
P H AR 2o RRRIRREA S T o BT R A R RAEE Y R
PRFE o L F 2 DPAF R 4 SL—VDE PR A T e B R AV L 4w RE T HET
G et %Lgih ,*m@]%me“ﬂinb,}gIFﬂmeqﬁé} °

PHFLARNAFERTA LT HEFF R PR c FEP m%? & R
fri @ A FIMAEAFR ¢ P Y& RF KT DA e ‘;u%frf‘_iaﬁ% LR R
FEARE - 20 Bonfry 2ay ZIRG frA X7 B4 & PRF: > VDE & 7 #r#- v 1
4 RAPRE EARIRP AL 5 - B H - 1 2304 B Alzenau 1 VDE Renewables
GmbH18 -

VDE Renewables ¥ " B4 £ = 1 A R F eni BBk 2 2o T hF ERER
FOORLE SR E IR D 2 B RGRA RGN E RN AL L ULH
RAERTIHD Bt BT o

(Z) %P e’

1. VDE Renewables f§j /i
(1) VDE Renewables i## P -4 < ¥+ £ 2 v A A ¥ chd 35 ¢
B %% (Certification) : M K% &% [EC+ UL € 37 ®W a3 L8 PIHRFE -
uﬁzﬁ,v fR R o T W ARE R RA D RE R
| :}iﬁﬂ}iz% (Technical Services ) * & B33 & PRAFfodf & Hjivessd R 7 2
FErXE TR o
[ | *?” JR7% ( Additional Services) : VDE ¥ % -8k 3R fod F7 7 ~ £5%
A4 A H PV H PR ey RRE R R R g BomT S e
;rfnki’ R R -
(2) VDE JRi+55 B 4oB] 23 #77 > F B 3 5 B2 £ (T35 20 BRI 4o 24 -

Yhttp://my.so-net.net.tw/asplab/V1_Europe/A.V1.21 EU Germany VDE.html
Bhttps://www.vde.com/tic-cn/vde-global/vde-renewables
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VIDE Your trusted quality partner in the world of clean energy and smart living

Cloud services -
& cybersecurity Our porl‘follo

Technical certification services

® PV modules and components

m |nverters

m PV systems and power plants

m Batteries and energy storage systems
Wind park m Onshore wind power plants

Solar modules
& power plants

Value-added services

m VDE certification for bankability,
investability & insurability

B Technical due diligence
and independent engineering services

m Grid interconnection-related support

® Advisory and training
on quality processes for manufacturers
and installers

m Business development support

® Smart living information security testing
for gateways, cloud services and apps

m Testing interoperability via cloud-based
test suite 2.0

Bl 23 ~ VDE £ 4 it JRPR 7378 E]

Covering Europe, Asia and the USA

ok
b,

ey
' VIDE
Fremont, CA, USA e l})CPVT
e Alzenau, Germany Wuxi, China
=CFV
Albuquerque, NM, USA Z Fraunhofer VDE

ISE RENEWABLES ASIA

Freiburg, Germany Singapore

B 24 ~ VDE E‘J’”‘?,%?Lfk l't'ﬂf; e &_ﬁ_- iﬁizo

(3) #1% VDE ¥ M %1% IEC+ UL £ &7 @W g R E Rl 17 R7 g7
PP K FE - Polr aRFar BERET RS FSolar Era 2.0 ;> & 7r &%
AEATREIE P GG hf F 38T (Private Sector Investment ) » 5 #p = 5 &
TR HFEAL SE L FILIkEFRAE O Bk «&rﬁjiﬁ? » e FIT 244w £
Wb b T B REH GRS E R FAeT
B S BFET AT RS IR Lo RSB L LRI o

ML Al A Bk T e s f 4 -

(4) #® TSolarEral.0, -4 & » @ Solar Era2.0 | #- >t & 4 pE38 P 2 53
VRVR OIS PP RETE AP TRTELEBE D TRF D
FooofRe - % Bae BAR PR R H - BRFTAP B A g
FFH 2 AR 2D

P F4 %k VDE -
OFHR AR e 19 o
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(5) RERFHPRENR (RF v

*ﬁ(?&?rf?%*)¢—%ipﬁﬁo

FUBFTERE (AR BREEEE) FERIO: R~ 1422 E
PRlant i 2B RIE M ""’*Ji AR *ﬁﬁ% o

6) \F/FH omaind (BrdL) (FRFL) it 4 ’i%i};'-iii@VDE,rrr
ﬁﬂ%%vw’%ﬂﬁ@%ﬁmﬁ; PG R/ R RS
e F T EE ) 234 AR RIE > By ‘p‘ » B ARt Bt e

Yo Bl 25 Ao e

Cashflow to Equity Investor
(return on investment)

Investor's ROl is earned only
after debt servicing!

Cashflow to Bank/Lender Bankability

(debt service)
Quality assurance

(at commissioning &
after operation):

Ensuring debt service
capability through:
Warranties/
insurance
Quality
assurance

Cashflow

Comparison to plan
Yield measurement

Performance ratio
calculation

Visual inspection

Investability &
Insurability

Protecting ROl through
quality assurance
(pre-, at commissioning &
after operation):
Design
Engineering
Components
Comparison to plan
Yield measurement

Performance ratio
calculation

Visual inspection

> Time

M5 7T
(7) B %h'%&PE7 » 57 HKF 1 (Investability ) ~
and Insurablllty) LA~
FEE%5 0 dB26FPVEE AR
B0 FIP T U Sk R LS TRRF
ik 22

SN2 TR & g g pE R Bhik 4R 4

¥ F 4107 #4 (Bankability

AR GEES 2 AR ERN B ECE

PR 456 7 R b g

PEECHR G 0 T2buid PV AL i R

Project Risk

System Performance Risk
|
[ 1
Components Risk

Risk Exposure

Risk Exposure
N\
\
F
Vs

N 4

Project
Development

System Integration Risk

Source: ‘What does “bankability “mean in the PV World?", Dr. Christoph Flink

Off Taker Risk

Risk Exposure

time

Operation

Bl 26 PV E.R7 RFits

.g? f.;‘:.]i 3&’3’—“ 23

2! F4 %k ¢ ‘What does “bankability” mean in the PV World?’, Dr. Christoph Flink

2 OER KR a2l o
POER AR a9
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(8) VDE#* 22 5 VDEF R £ 38> F% 102 A FREHEE > LREHEE
RS AA EFERERP LEF L RRORE RIS LT BT
M2 &8 R>d B27F & VDE F d RS EEEPIRE S (Fh MEE
Rt 44 7 VDEUF ¢ 2REF L EL THNTEREL 274
PS> #< VDE 2 R4 Pl se g £ 204 pfecn » Flpt 4 R g H meh

f?" f_{ o
TAILORED
DIFFERENTIATION QUALITY
AND UNIQUE SELLING CRITERIA
PROPOSITIONS (USP) =
Bankability, \nvestability,
Regional requirements
PREMIUM CERT\F\CAT\ON
FOUNDATION Testing beyond standards

ds and
to cover market deman
state of the art developments

DS
ESTABLISHED INTERNATIONAL STANDAR

National
Standards

B127VDE & &£ 3 %

(9) & ik #r2 VDE F&RE7 & 3 PVItA > VDE 2 PV e § & x4z o)
R RS R%E > VDE clg Rl EFF REFB B LT ot
A ¢0i @4d (Value Chain) > & 35 T { Farerfiis ik - fo% 23088 £ 2 Ts
FoRFEHELAER ) & THEFPRRUR L ARF DT LT 0 40
B 28 #7577 o

Covering the entire value chain of PV module production

Sharper module design Continuous inline quality Continuous offline process
and safety qualification monitoring of mass and quality monitoring of
requirements production production sites

Better validation of quality Rapid problem Assure consistent quality
and safety identification & correction in production

Bl 28~ VDE + 156 T F it 4 4 chif s
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(10) VDE = 5k T T sbPRAF e & w02 P 4o @] 29 #71 > kg 7 R¥7 A~ 5 = f&
VDE it » % - A VDE eh-friplsd » & FRlEOp L 7 8T H >k
RER R *:“%‘rév’ww FTERHHFIRMEG LB - ST RREL 2o b Y
FRFERE ARSI R §F AR 4y & g ﬁ?mguﬁf%ﬁﬁ"“ TR
AL 18 300 'Br /% E{J/Plé% $ -2 VDE % B k3 3 sbmmisiin

g ok AR RO e ) S R LR B 0 T BT R E R
TRRBREE >  VDE 2B AT T HRFRELCHY A L REE T 2 4
PF eho ¥ = 7}@ APz B3 & (Technical Due Diligence » TDD ) » VDE 7 #

ERHEHEALE D s EEAF VYRR RE P BN RE e

t e %{z’v’?«’?z’ }_:Edéﬁ HEAE R EBEAER AN BEALSRE L Ewmy
2pureid o pAHREHA SR FAEYH (- afrs B H) o

3

. VDE Certified for

- VDE Quality Tested: Standardized
PV Power Plants:

. Technical due diligence:

= Comprehensive, early stage = For systems using = Design review
quality assurance standardized design ‘blocks’ = Visual inspection
» From concept & design review = Standardized design is certified = |nspection with infrared
to start of operation and on-site inspection is camera
» Sophisticated performance conducted = Safety testing of components
modelling = Cost effective for medium-sized and the installation
= More than 300 pass/fail testing systems =  Metrological surveys
points B Zaiia = Energy yield prediction
S | = Energy yield verification
Genisliondy = Expertise reports
= Diagnosis of malfunction
Target group:
= |nvestors, system providers Target group:
> For new utility scale power * System owner/operator
plants » First and secondary market
B 29 ~ VDE =+ 5k % T 2 PRIFE & 2
(11) VDE = Bk T 2b4R Bl 3£ & b "G5 %* ' IRTE AT i PRAR

i B LR R PSR R R R LT g ?E/P SR EEE PR
PR ERAP LY FR TR M L:@UT FNF OURE B e T
il A %TLIEE,%#,?’-‘I‘#_\% RACFE B A 17~ 20 Ok %% 0 A
e B B3 4SBT o ¢ 5 VDE ~ Fraunhofer ISE £ Allianz Climate
Solutions % Fr & 1T B 4 e g - = = T 4978 (7 6% 1§22 407 ehik ok m
F-x I %53;}7?*51;1%‘2“3)» iR AR e

(12) VDE ~ B £ 3 R 3@ R T L Ea 30 > 5 1300 R ESHXT T2
A Rl e MR E LR P A o ABRET (T EPC & 7 a7l jb
DL TR YR 230 5 R 2304 0 AR B % SR (7 LSRR (On-site
Testing) (F VAR 2L ) SRt A2 B AT L 5 ?’ H g 2
WHRE BT R (F EfLZRE) > 4o 30 #77F e

)
1
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Part 1:

Testing & certification of
standard PV power plant design concept

Part 2:

On-site testing of individual systems
(which follow standard design concept)

VDE certified
processes for
# planning
# designing
¢ implameniation
Standardized

V - Power Plant
nec. 1o VDE-PB-0016-1:2016-03
ABCDEFGH

VDE certified

system execution

+ Eloctrical safety

& enargy yield

# Instaliation quality
B/ Panning compliance

Standardized

PV - Power Plant

1D. 40090000

www.VDEinfo.com

& 30 ~ VDE =

‘weww. VDEinfe com

‘\Avﬂ—%ﬁ‘}g‘ it "‘ N g]

(13) VDE k # # 7 %% (Wind Park) 3~ —E\ﬁ we ﬁﬁ:’”‘
FhAFELADBEFE TG E O GCRPrE R I F ey EFF - 20 Sk
iz~ B A BB ﬁ\gﬁﬂéﬂm &ﬁﬁﬂﬁimﬁﬁﬂ PR E
RO RIeEAE A BREFRfe R EEEL S X o
if VDE :33# 82 b # B 7 ﬁi%éﬁiﬁ-}f@ DA R aiRE E l*frﬁﬁ
f:iw SRR 'fw o fFfe L F Db R feT R
SRR AR SRS E S f;i Eeh 2 gp B 1Y RAIRR R frBe
)i‘éf‘b’“r" ?J/‘#Bm@—*‘miﬁ ]‘»’K IR PTG Y REEP o
(15) VDE e Py i iThta s 5wy » VDE 23k & 43 BB ita g ir
Fo% F(LE31)H ¢ Prime Labs g pRi3> 1 & 3 v § B & 5-4f %] > Prime
MMﬁﬁ@ﬁ%ﬁi%ﬁﬁgﬁ’@ﬁxmﬁ%Ewﬁ%%#wm@uﬁ,
# ¢ VDE Renewables £_§ § $ A * 384 » 4o@] 32 #77 o

EE

‘\“ v b4 );? E Ft\.\y‘!ﬁ./‘l’

R F

(14) &

rﬂ‘, ,,‘L

= 7"% +’~l \“"‘3

Prime Lab Prime Lab

Prime Lab

Product Category

Singapore Europe Americas Asia
Small Batteries/ o
G ] L= AN
Accu Packs o — !_-
— L] X
Automotivel Prime lab cooperation partners Europe
E-Mobility -
VDE = R —
RENEWABLES v
Product Category - NANYANG 3
UNIVERSITY RETC
Energy Research Institute @ NTU - California 1‘ Americas
Energy S Z Fraunhofer a [ = RO
Systems (ESS) ISk =L N
o) [ |
B 31~ VDE »3pika i 4 ¥
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Field Expertise

Continuous optimization of operational parameters >

VDE |

[—— — — — —
= i— | | —
Basic Applie | l Commer-
researc researc | cialization
) |
The next Creating | Achieving
big things in solutions | « Bankability quality &
technology for emergency I « Investability | bankability
demands « Insurability | in the market
—> | = Risk <+
migration [ )
W NANANG I} -Quaity MLIeTlS
95 URNERSTY S ance | quality
| assurance
Z Fraunhofer I f » Refurbishing
" = Recycling
| Financing/ I
| C
| —
|
|
|

B 32 VDE >zkiEaac 4 ¥ ei & 11538

(16) o **4B4r+ FrenF T i f st R P EX 2 & RAOVDE % 459 > P
7 VDE © 4%t =10 GRFER S ML PR B 3‘;] a0 H e *"_:,7}]&_/,,\ 1=
"VDE-AR-E 2510-50 | 423 i (hH 258 T 9 géat & 3% > & & (Stationary
Battery Energy Storage Systems with Lithium Batteries—Safety Requirements ) 4
G E 4L g4 T 4 L ¥ - R4EE L TVDE-AR-E 2510-2 ) * % 45 R T 4P
T_3% 7 At B 15 % Su (Stationary Electrical Energy Storage Systems Intended for
Connection to the Low Voltage Grid) » & VDE & A%f # & 2 iR &N % > 4o

33 #5% o
VDE-AR-E 2510-50 VDE-AR-E 2510-2
Stationary electrical energy storage systems

Stationary battery energy storage systems with
lithium batteries — Safety requirements intended for connection to the low voltage grid

- Especially Lithium batteries

—~——

Objective:

- Safety requirements for the planning, erection,
operation, disassembly and disposal of stationary
electrical storage systems

v

Objective:

Safety enhancement for the operator/user in the

: : Safety enhancement for the connection to a grid for
environment of the stationary storage systems

installation functions

Bl 33 ~ VDE 428+ BlrenB 25 i 4 v 2 & R Y dpe LS L

(17) “,% TPV EFEAoh 2 BT RF A U E Rk B 7 2%t VDE Renewables
FrEs B aea £EATE 0 w £i8A3] (#3F  Energy Transition ;
#63% * Energiewende) £ ip A B fod & - & R 7aEA D7 #F F LA ] - &
PPRFAFFTLAGRFAEAREITE AN R -TL AN RIIER N~k
fo s SHa (RASET ) AN PRI E  cBET LA NIRRT AME
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WRLZ AN E SN T REA LR M B3M T 2T RANRE T

i T UM ARk T BE AL RIS TR LI NERAR LA
P AET D I FIRRABRE R N T PREE AR LN FR T
—«:fzkg,pémb T A pETAT R o AN T MR 0 AN B

E%Eiﬁ%?‘w

Network stability and grid conformity

VDE RENEWABLES EHV

VDE FNN DKE

vor bR

HV

EHV VIDE NSTITUT

= System stability Mv
= Protection requirement
= Remote access

= Contingency planning

= Operational planning &
maintenance

= Standardization
= Testing & certification Era of Renewables

HV
Lv

MV

Lv

Bl 34~ i & @A BT X B

2, B ZT—ART R R

(1) DKE (VDE "/ 8 =) #-& kit ih s nSds Fl2 H 28 5 =2 <300 > A4
AR 7 Ho - AR 352 ¢ ¢ 450 iR 2 f& % S(Energy Ecosystems )
(Power2X » EV ) > it a3 B e cnficdy it (IoE > i iR W Bdd) > 22 2 50 iR 3
BAEAMTEREfrE 2PEE TR T RSB RELE ?&M’ﬁé‘é f
AEREEE T LB AT Y AR 5 L R &
it & (Smart Energy) 22 2 % ¥ & (Demand Response) 3 & 4p }fﬁ?x bt
AREETIY O FEs FEER lpﬁﬁ‘é,fﬁw%f"f‘”“f—"”?ﬂ% 3’\’*’
* o @ d % (Vehicleto Gird» V2G) T % & F A st ihEFH 2 ~ o T
4o @) 36 #7oT o

_?*

(ﬁ

£

# ?7}-—' KR D https://zh. wikipedia.org/wiki/%E8%83 %BD%E9%87%8 F%E8 %BF %87%E6%B8 %A1 %E8%AE%A 1 %E5%88%92
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Politics Ancillary services

Deregulation

Decarburization

Cybersecurity Integration
Renewables
PV
Wind
Power to X
Microgrids ;
Technology Markets
Industry 4.0 Elektromobility
loT A
Smart Home and Building
Internet of Energy
Energy Systems
B 35~ A kit ik sLengeds FlE
PVs Industry 4.0 Smart Home

2 cordone_| | Pt | | Wastiog it

S
'!m,ﬁs‘" ’.
~EER..

553

EV2Grid

nekaring and
o e pand

s Integration of 5 B =
- = T oo @ Renewables
g

et | opportunites lof increased acononies

=
- il Long.e
ST L L a%
Qu

B 36 ~ A Kt iRk Suz R AR

Q) FHHFETLFHETLBACR 3T TT P HFIR AL A FENET
FoRRFEVFENRT S P SR AR DTS BRI A
TSR TR R RRIA L R AR RAFTI T R F o B R
SRT B g BEARY > & fusd b g



= CENELEC e

SEGCG/M490/G_Smart Grid Set of Standards; 4.1 draft vO; J\an 6th 2017

Markets
‘ Flexibility Market ‘ ‘ Grid Capacity Market ‘ ‘ Energy Market ‘
facilitates and
coordinates trade via A
trade in A
" . 3 s
Operations Energy Services
facilitates and
r coordinates trade by»
System Operations Energy Trade Flexibility Trade |
Balancing
‘ Metering Operations ‘ Grid Capacity Trade Responsibilities
Grid Operations Smart Grid
Connection Point
provides energy
‘ Transmission Grids ‘ ! servicesto ¥
‘ Distribution Grids ‘ - ' Giid Usars )
iy Production, storage and consumption
| -
‘ Bulk Generation ‘ C&lILoads ‘
s . - ‘ DER ‘ ‘ Domestic Loads ‘
kegends transports power 4
Conceptual Domain from and to >
‘ Storage ‘ ‘ Electric Vehicles ‘
Subdomain
[ otters ‘

Principal
System Actor . J

Figure 6: European Conceptual Model for the Smart Grid

Bl 37 ~ %o A A T e O AT

(3) & kiR RGO FHELEFEL N RE AR LA E R T
RATH TS B 3 5 Bohpfed B % 28R R R 1 e e
AT e B) % T ¢ F AR o 4 [EC 61850 152 & 5] (TC 57 WG10) -
T R S R LA

IEC TC 57 WG 15 Power Systems Management and Associated Information
Exchange (% 4 % St@ Avip B BL 3 ) D AR SR 2 1 > Do AT e 22
H e

IEC TC 57 WG 16 Power Systems Management and Associated Information
Exchange (¥ 4 kst Acip ML 4% ) 2 & £4] 24 B+ 3 (Energy
market ) & o

CIM % F F 3 7] ( Common Information Model> CIM )(IEC TC 57 WG 14)
Wl G = <8 i 5 @ (Basics) ~ fie € % (Distribution Grid) ~ #
3 (Market ) » 4c[B) 38 #7771 o
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CIM - Common Information Model (TC 57 WG 14)
/ Basics \ Markets \

Distribution Grid

profile

IEC 62325-450
Fra

IEC 61968-

Application integration at el

IEC 61970-455 2013
\gement system application progra
|erva.e|EMsAPn Part 45%; S ved pawer sys i
profiles

IEC 62325-451-4 2014

IEC 61970-501: 2005
progr:

IEC 62325-451-2:2014

Framework for energy tions -

k(CIM RDF) Part 451-2: Schedulin

IEC 61970-552:2013
Energy management system application progra
interface (EMS-API)- Part 552 CIM XML Model exchange
format

IEC 62325-451-3:2014
rartis '
bu

B 38~ CIM = F Fa -3 (IECTC57 WG 14)

B IEC 61850 Series (TC 57 WG10) » i & H 4§38 31 {2 T pt 5+ (Mapping to
Web Protocols ) 2z % A7 frfilmi® i ~ K ALE I > MR * AT 5 3
B ehfie B de w3 3 (Description Language ) °
3200 &2t 1 e g 9 1015 £k VDE- fipd 1 (v
P o VDE#G ¥ s chR EaRo a2 b - B o BRG] 2
s LB T R G o IEC 4] T 999 & W% it 1 1% -
FREFLA-A L UEY R iy Bl f DL 2REE
F22FELELEH o
B [EC TCS8 Systems aspects for electrical energy supply ( & it &R s 2> @ )
AR F AT R HNES S %258 % (Mode Transfer Isolated to
Non-Isolated ) ~ 7 /& 2B 41 (Voltage Response Characteristics ) ~ #7 ¢ 58
& 1+ (Frequency Response Characteristics ) % H g (7 &8 4] 2o
(4 p= VDE=» ez THEny 4
B 7 32k 3t (Market design ): #cdy A #3K *(IEC/ TC 57 )~ # H(IEC TC57 ) ~
B3 Ffo2t§ BT B[22 % (IEC SyC Smart Energy ) °
B wf S 4 & 5 2 (Cellular structures increase ﬂexibility) D Hed 4 (IEC
/TC8) ~ &5t 4 5L (IEC/TC120)~ b & ~® & iha e (IEC k3L §
¢ THELR ) EHLE R (IEC/TC8) -
B ki 2 (Systems Approach): it % st (IEC/TC 120)~ g% > (IEC
/TC 57) ~ i 302 *]f# (IEC/TC57)~EV #£ & (IEC/TC69 " 7 \&;_E..ﬁf'iﬁ‘q
ﬂ]fr' TH1 A+ B J)
3. @AMz

é_‘:_ i‘......
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(D) F2RBRfT A 2R Ariptp 3 (0% ERELT Y 8 2 Ersc LR ?

How does renewable energy and electricity regulations/policy interact? Did
any policies conflicts occur?

wE 12017 EAWR T E L TWh E% > % 77 f2EF 4 'ﬂ“"‘fﬁ
Brgrad o FEL LRk ALK R d B 39 ¥ 40 2017
ELERF T 333%0E 4 ko B 2R B o 2 A 2006 E BF o F BEAL
RE2aheebls A 6% izt 22 F o AR A+ FRELHAE 2

SR H Y U A FET A B R £k 16.3% H =R 4 %frﬁéﬁﬂ6.9%’
£ k4 PV 56.1%-1335 7 £ 2 it /2 % (Renewable Energy Sources Act >

Erneuerbare-Energien-Gesetz> EEG )» 4, Bl e p & # 3 3 2025 & chpF i >
£ 2wk * ot bla E 5] 40%~45% 0 A R 2 R B iE
REEFAREY o

Matural gas
Hard coal 13.2% Qi
141% 0.9 %

! Others
86 / “4.2% Hydropower**
6 3.1%
28 Biomass
6.9 %
Nuclear Energy 20 .
11.7 %
Renewables 107 40
333% 6 Photovoltaics/

geothermal energy
‘ 6.1%
Wind power

16.3% Municipal waste**
Lignite 0.9%
22.5%

The share of geothermal energy is very low and therefore included in the share of PV
*preliminary figures, **regenerative part

B 39 ~ 2017 & 48 & e * ok P

E ARz E mf‘ﬁ—#%’% EL A Rani i ( Mﬁ&'&’tj}ﬁ
%&?ﬁiﬁ%ﬁéﬁﬁm#4ﬂ@¢,mEmW§’UF%§m1ﬁ
FOOA R GRS A R B AR s SRR A SR T BT
g - R

mEANRZERDRDG AR EMBRLY R ;r,eF. e (B
R GEE R (Connection Requirement) SRR AR R RAIRT

d B 40 ¥ T 45 RFEF AL f%Jc‘*FITm%aLMF o F]
NUﬁWWmA@iPVWﬁyﬁ&J%ﬁé% W%mﬁ“%a*w
Cent/kWh 14T » #rluAf B4 3038 3 2 3 > F]pb 73 S i kp o A7

P OER kR

BMI -
41



B4 e fi4e ¥ % (Surcharge) #riz & F A (AP AR AR N L %
B R gt E 0 %

70

Cent/
kWh

60

50 -+

40 -

30 -

20 -

10

0 1 1 1 ! ! 1
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

year
———WIND initial =———WIND basic 6,19 PV roof =PV ground Surcharge

B 40 ~ 46 B § p] AT es AR Y

LOFIRE E 5 FIT (hl 4 5 kg % 274G BRUE_FIT a2 5 4248 4 4
( Tendering System ) » i 3 & i ¥ 2% :
WA 2014&117\’4%11‘“:1?3\?@@;3 S HETEA ¥
FRHEERB RS TR FREATFIT L F L -
W2 p 2017 & 00k > BERRR & RERTHT L 2 SR P
UNEEE R 35S S RN RIS
I F & FAFE R IRF e By (Technology Specific Deployment Corridors ) :
SR 25GWp (%) iR 4 7 25GW () 4 B e Ca. 100
MW (r:, s AR A R RaTHE 0 DI S IR s A s Ao F
41 #57 o

2 FH kiR D EEG -
O kR T 26 o
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Definition of technology specific
deployment corridors:

Technology

New capacity/vear

Solar energy 2.5 GWp (gross)
Onshore wind energy 2.5 GW (net)

Biomass Ca. 100 MW (gross)
Numbers for 2014

B 41 ~ FprE g3 % Be (Technology Specific Deployment Corridors ) & & 4

# W EEG et 2/5c R 2% ME A RR T T e p foib b et f & 4
A | S o] 42 % B 43 91

Renewable Energies Act (EEG)

»Verification of Electrical Properties of Energy Modules® (NELEV) h
(Nachweis von elektrotechnischen Eigenschaften von Energieanlagen) I
European
VDE AR N 4105 VDE AR 4110 VDE AR N 4120 VDE AR N 4130 Grid Eode
Low Voltage Medium Voltage High Voltage Highest Voltage RfG
P . i .

?

Technical Guidelines of FGW (TG3, TG4, TG8)

FGW - Development agency for wind and other renewable energies
Certification process for units and plants

Mandatory certification for units and plants (> 150kVA at Grid Connection Point)

B 42 ~ 46 B EEG 2 &/5c =% B

_ Standard
Voltage Level Grid Code Testing Certification

Low voltage VDE AR N 4100 VDE 0124-100 FGW TG8 (?)
VDE AR N 4105

Medium voltage VDE ARN 4110 FGW TG3 FGW TG8
(BDEW Guideline)

High voltage VDE AR N 4120 FGW TG3 FGW TG8

Highest voltage VDE AR N 4130 FGW TG3 FGW TG8

(TC 2007 Guideline)

VDE is accredited to perform the testing and certification
43~ MBI T Aot et A 4
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(2) VDEEE+ 22 Mt +R2 SOPYET »ai 3 f2f 2P SOP 2 »
& E 5§ FecliH (Check List) 7 & 4-%?
Does VDE have any knowledge regarding equipment and generation
verification SOP? If yes, please explain/elaborate about the SOP.
v F i p AR TRAL T T HE 2 (Power Generating Unit » PGU) v
A 4 7 i e 2k 3 (Power generating System ° PGS ) ~ PGU 5 ¥ B b
4 3% % 4% (Single Wind Generator ) ~ ¥ 1 %/t ® ( Single Inverter ) ~ H 7 %
T ¥l end i % (Single Generating Set of a Biomass Power ) % 3] >
4@ 44 #7157 o

B 44~ 2 4 T i chg § & (Power Generating Unit » PGU) B &%

Fa a% (PGS) THd - B 5B PGU &= » ¥ IF“’KQ#%-"J
% i 2 (Grid Connection Point » GCP ) » & 351 il (797 F envr
FRFKE AW AS T e

Grid
GCP

=
H
i
%
S
=H

; eh3F % % %o (Power Generating System » PGU) P& &%

T &= PGU & PGS 2. 1 » £ i Bam@infe ke 74 4 i ik
-:%i%ﬁ%ﬂ ’ ; Zypend PR % £ T DIN EN ISO/IEC 17065 | & 55 2 1
?-F.\_xéﬁ_ - &> %+ &% ISO/MEC 17065 14 2 ISO/IEC 17025 XL
R4 /Jir?»%fz‘i-w%& % 4t:> &2 VDEH&- % - @ VDE ® 7 LR {
A nhEF A2 B ir¥ 425 (Standard Operating Procedures » SOP )
A R e o] 46 “0m o

PR KR A9 o
POFH R A9
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Overview: Process of certification in Germany

Unit Certification System Certification

Hnit Park planing Efant
Manufacturer Inverter, Wind generator, Operator
Combustion engine
- Development of Replication & review of
TestLab Type tt?stlng ", simulation model the park using unit model
DIN EN ISO/IEC according to Platform (Matiab Platform (Matlab,
17025 Technical Guideline 3 \ e e Power Factory) Certification
DIN EN ISO/IEC
Model validation ==, Possible model . 17065
according to adaptation ngzotiﬁ::;i‘;?’te
e .- Technical Guideline 4 Platfi Matlab, . 2 Y
Certification \ piz\;’;nrpéc:,;) Technical Guideline 8
DIN EN ISO/IEC
17065 = = <
Unit certificate according to Declaration of Certification
= Z = conformi
FGW Technical Guideline 8 accordinq“tlo DIN EN ISO/IEC
Technical Guideline 8 H¥geo

CPNCEERTES S SRR ST § S

(3) VDE 2% 7 £ ¥ ML 4 L h R FF GO 7EHE 2w hEHFE P
v EEESHHRE VDE ¥ AFY F GO i A N RESFEGFAP
e VDE 43> T-REC 3+ 42z 2% = 2 1 (v p 22 R 846> A %

VDE ## % i $ 5 ¢ 824 » S T-REC % » B 45 2 B H #Teh%ss -
(=) %

i

W 47 - L3> VDE ¢ %% 7

OOFR AR Ry 19 e
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» %A TUVNORD (A TUOV * % & ®)
(F)HE=hmii

1. TUVNORD # ¢ % f :

o A
Britta Schacht Senior Vice President Certification Renewables
Eric Krupp Head Sustainability
Head of Electrical Systems & Grids ( VP)
Ralf Kotte . .
Certification Renewables
Malte Berghaus Expert Grids Certification Renewables

2. LEEE AR

ot B A

Biw EATRE e % b Bl ek

FRA f EAwhigE? w7 T B

LI AR A S EAE T ek
MR PAEEA SBEAFET RS X EE

T P MBI A SETFReHY v i

P iR o PABE A DBRFR%EY w3 AT
TS 3R PABE A LA T4 T Bk w1 R
Fl R MBIz A £ BRI EFTHFRY 1 ARfF

()HE=FA

TUVNORD = = ¢ 140 & » g R & 2 3 4 e=g@ts ¢ TUV-CERT 0= §
Z- > PR G R Ro A E L EEPM ST E R L %E 0 TUV
NORD CERT %40 4 3% » bl4ep #SONY ~ L 37~ 2 — - p A58 2 7 4nd
TUV NORD CERT %% ° 48 5 2 TUV NORD CERT B*% i* ~ & %t R+ 2 o
NI PEMEAL G o R SRR R RS o

TUV NORD £_j 8 B 327 e 3,2 @ 23 B ESSEN 3 o & 2 7 3 {7
Armt A BE RO @i L R4 2 2 £ TUV NORD ASIA PACIFIC LTD. » A &
EOBCFEBRT L CHREARERG AP G ORI
TUV NORD £ ®% 4 £ TUV CERT e & B 2 — » & & X B FA g2 §
- BB F R RBARAAE 22 e 1 T AZiE - S E R IERT D
AR 2 1A HE 2 REF ;E NETREEV i Sl el R :pri I

TUVNORD *£ 7 2 scfir® #F > i (eoh > RS Wig e~ F i A f 2 2%
BT  eha 424 B BT RbEA D 0T o

FAA NP RN 1988 E o Bl b T ABFRAPMIEFIRAAL <
ANSEE: 5B H4 307 2. Notified Body (No. 0044 ) -

“l\
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3
hina

India ‘)haxla;\d

Brazil

Quth Africa

B 49 - TUVNORD 27t i & ¥ @72 3 A4 G

TUVNORD 2 & ¥ 5545 # 42

1. & 58k 1 1SO 9000~ISO 14000~ISO/TS 16949~OHSAS 18000~ TOSHMS -~
SA 8000/BSCI ~ ISO 14064 ~ ISO 50001/EN 60001 ~ CSR #+ ¢ F iE3R 4 & o

2. F& 2% 1SO 27001 ~ISO 20000 ~ISO 22301 ~ISO 29100 ~ BS10012 -
ISO 15408 -~ Site Certification ~ FIPS 140-2 -

3. A &% GS/Baumuster Mark ~ CE Mark ~ E/e Mark ~ # @t % ~ 1 ¥R
P o

4, L AR RERFE L FPBFT B aRASER R R EA SR

TUV NORD # B 42§ 13,000 = f 1 o 3 Bd * PRt i f 2 - - 4
E}Wﬂm IRE - A ERFE D o FIA B iR g R R B AR L a0 Bk o #90

s s %] WE S R/ AR BIRY rRE S 27 BYER LAR

~ Rl Féfrﬁlijl»\ B APRIFAT R hy -1 ReRI A2 FEE
ff% S 4Ry 0 R B 1 AR %ﬁﬁrﬁfﬁi%‘f? FRBET R RBHENRLAET
EREOIR o JES L E o R AR AR KR BB ELTOV
NORD z f % TUVNORD & Bl %3 2 Rl b2 ~¢ = fo2 117 5 TUV NORD
1irz A+ A o TUVNORD 2 @ 2 i L £ = & 4 mﬁ4ﬁ%ﬁ5§ﬁﬁf§RWTUV >
TUV NORD 4= TUV Hannover / Sachson-Anhalt # & %4 £ £+ #.2 4F4k o

TUV NORD = 7 g4 :

1. TUVNORD 3 & $£em%ad o AL 32 I oo v, 2 51004

3R o
e

U4 %k : TUVNORD -
32 "‘f 1 3%k ¢ https://www. TUVnord.com.tw/index.aspx °
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. TUV NORD &4 ¥ TUV CERT Mﬂ/‘fﬁmiw% AT

3. TUVNORD # 8 & 2384 o f2 47 5 8 2 SapRAs - F13% ~ 1358 3
Wﬁmwv°

4. TUV NORD z #+; R R L B OIQA Az sz b F R EE TUV
NORD CERT 5+ R 3" 4 iv 34 (778 2 O 2P R g e s A
2 ERCHT AT R o

5. TUVNORD v R R T 40 ISO/TS 16949 ¢2 ISO 14001 »
e R SLEE B M2 PRARE o
TUV NORD it 53 % 7% 07 £ %] » #7127 Scope # jf iL o
REFE b A S & R (Product Oriented ) » % &_ Fpc

8. &R {s¥#+: (Surveillance Audit) g RAl+ G- £#- x> Ehok £

s BT R TR E - o

9. % =% & TUVNORDCERT ##2 + g * A& g ¥483% (Logo) e

10. #i% %% 9 TUVNORD 2 & SfEP f 2 4506 & = > &0 0 RH
PRk E AP GPRTE -

11. # Fe pFig 7 ISO 9000 ~ ISO14001 &2 OHSAS 18001 2 & & #£+% » 14 ﬂﬁfi%
# R pE R o

12. TUV NORD CERT # ¥ &_1IIOC (Independent International Organization
Certificate) ¢h— B » e 23 mv B3t » 2 3 Wamd o

T,

= IE e A SR IRAER

I ek SHasr a4 0 }_ B A & eT TUVNORD Z] 8Ll
Ly T A ) él ﬁ'——gfrg" PR

2. LHlBFpor Hicsa )ﬂ%r@#ftl~£m JR3% TUV NORD CERT 1245 EN
61730-1 » EN 61730-2 » EN 61215 4o prEN 62109-1 % 4p Bk @it 7 » 20 7
Tk B s SOEREFREIB LT EE o hER R oA R

3. TUVNORD CERT Rl thibtemifrt R H B F SRR § FREI A2
e R 2o - i T AR FEP frA S & Re §d ¢ 2B FC
AT ORGE o B IR F A S, ‘ihm?‘f B OFIE 0 TR 2R
HA S BRI HE R R RNES FHEMASTERGARDD
3 ﬂ:?r/]?c °

fé_
-4
v

B4 #F T EREIRAE

1. TUVNORD %% # » & Fp frB% + k4 M igfia » A kehfk 4l h 4
é%ﬁo

2. TUVNORD JRi#:B & 32k 4 3 T ks3> W {oid ¥4 oo
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‘i‘ﬁ E. o 33
(Z) % ek
1. TUVNORD 7 4= 1 & 137 % (Grid Code Compliance Assessment) ff 4

(1) ¥ =7 % (UNIT GRIDS) —JRitfria s :

B TUVNORD & ¥ = F ®Ipenl (Fp % 5 » FHF TR Aok & ot
T3 R ORI RE T % 0 85 (International Grid Codes) 2. & #&
Hefeind s A HFBERFE R LEF TP mEET
Wit hBgF ; BRI NE RenmE N A2 P E A 2 R
Bt 2 k7 (Renewable Energy Plants ) » 4o B 50 #777 -

~ e == . . i

® 50 ~ TUV NORD ¥ =3 % (UNIT GRIDS) —JR7+fci%$ 7 2. B>

B PRREARG RS EREEFTRRPE ST © 3BT # (High voltage
grid) ~ * & 7% % (Medium voltage grid) ~ MR 7 % (Low voltage grid) °

B TUV NORD -~ ¥ B #+4] 2 472 L= B 2 - : FGW -~ VDE|FNN -~
VDEDKE -

WM TUV NORD @ & ™ 8 i=enf 0% pl &4 4 (329 % %) (Measuring
institutes ) ~ & s # (Universities ) ~ #=3] £1 f’?—‘g ( Model creators ) °

B TUV NORD # & ¢ A Banu@Z Bk B 51977 > a § 2B LT HE

10 MVA =334 1% 4B 52 BB % 71 o

BOF AR AT 32
HOFER KR Ryl
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TUVNORD

TUV NORD CERT

Bl 51 ~ TUVNORD # & ¢ 4 i fg chn e 3 %°

B]52 ~ TUVNORD * H £ 7 7 s IH4 17 B8 5 50

() TR ET R

B 22V e 5 H 233% (Unit Certificate ) » % 3337 ( System Certificate )
E B AP (Statement Of Conformity ) » ¥ = 3u2F (4o 53 #771 )
ﬁ%ﬁr"\’ :

O 825 o SR AR ZRERE DT F L - B8 2 2 RH 4
E 0 EHCA  REBHEGRE SR RENL TR SR fo

BOF AR a3l
O FA KR Ryl e
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B 53~ 8 mm@s A mY

(3) SRS FAeT ¢ LR Y S ARl THE R kR
TR = (N S
PR LER B AT
BLRT AP ITEZERBPFTEE T ESREDARKRE #H Ao o
C T Wl ;sd— ¢ mF’ METEF - Rt
ﬁmﬁﬂ\wﬁwﬁxﬁ“
ﬁlé&%mxﬁl

&R TP 7 LRl - tRicBl 54 on

[juutjlg

TOFR &R g3l
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(6)

il

Grid

’ Lt 2 38
g] 54 > /J "L'F'QF%T B g]

TUV NORD #:B~2_j 2 {o 2R fl_s?{?‘ v A G — 4% 2 (Legal Ordinaries)
21 et & (Technical Standards ) & < %> — #5231 & q\ﬁ #& Commission
Regulation (EU) 2016/631 (NC-RfG)¥= NELEV ( Ordinance on the verification
of electrical properties of energy modules ) ( Bf »* 5 2& it B & F 1 anix
&) =3 %_» Commission Regulation (EU) 2016/631 (NC-RfG) % &' % 7 &
e il B TR M- R MR R g A& 2016-05-17 0 # BB
2019-04-27 r1 18 3 #1340 7 5 @ NELEV 5 48 R 7 3K %6 cngojir & oo alﬁ +
Ja 2o — AR AR > H g e Jf d 295 DIN EN ISO / IEC 17065 3%
LR ek 2 8L el (UL AR S

TUV NORD & ff2- $i#eihif 5 ¢ & @& % iR Beojdat g8 3 % Siengo + o
oo

B

VDE-AR-N 4105 (Power Generating Systems and Storage Systems at the Low

Voltage Grid) : MR 7 3¢ o3 T % SfeiEan & 5> 40 % PAmax <135 kW >
Pl #* gt B > VDE 4105 & 7 cnge 78 47 5 4o B 54 #777 o

VDE-AR-N 4110 (Power Generating Systems and Storage Systems at the

Medium Voltage Grid) @ ¢ BT ¢ a5 T % SifetEa & 3L 4% PAmax>

135 kW » R i@ #* gt Hpisih % o

VDE-AR-N 4120 (Power Generating Systems and Storage Systems at the High

Voltage Grid) @ % & % v T % Sufokda kit

VDE-AR-N 4130 (Power Generating Systems and Storage Systems at the Extra

High Voltage Grid) : 42 % B 7 3 7k Sfokdan ki o

TR KR

fe 1% 3] o
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TUV NORD

(®)

Test Lab

TUV NORD

Measurement
of the
specimen

Coordination Evaluation of
and choose of the measure-
specimen ments

Certification
process

Bl 55 ~ VDE 4105 32 42 & >’

1295 8] 55 7 5> 124k VDE 4105 i& (7 ehsk #4254 » 2 £z 4% DIN VDE V

0124-100 p* e (7ip| B> 2 ¢RI R I5 B F # ik pl __(Stath measurements )

2 fs i 7 4 32 (Dynamic grid support) & f&RIE > 3N 0 P 4o

S TRIR ﬂﬂ]fr'ji' PHFSTAFE S RREE-

i T L3 0 MFRF 4% (Low Voltage Ride Through » LVRT) ©

it 7 VDE 4105 ,55;?3_%5)3: % & 133 TUV NORD #2 B i (7 30 » ¥ © 4} R
[# (Prototype) 2% & > RAW R T & CH T Pio s SiFFEnzE -

B HAmd (b 5&ﬁ?1&m‘w&ﬁﬂ>

(

"&\ )

Measurement
of the
specimen

Coordination . Validation of Assessment
Evaluation of
of product or the of the
; the measure- . .
family/choose simulation product
; ments N
of specimen model family

Certification

process

Bl 56 ~ VDE-AR-N 4110/4120 ¥ ~ sz 4z 5 ¥

P OF A KR
OOF R kR

e 1% 3] o
fe 1% 3] o
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(9) 133 VDE-AR-N 4110/4120 i& 7 @Az i § ~3uiE - H & 42 /s 4o B 56 #7
¥

F o BB F19E FGWTG 8 > ¥ 45 FGW TG 3 & 7 Bl & » 3f 4r
-

B d %= i&yx DINENISO/IEC 17025 #5805 Pl F % %

B - 4 5 #F A RE (Static measurements) ¥ # it 7 4 4 # (Dynamic grid

support) & AR E > ;¢ ¢

#aplE o ’)% I4‘fc"_1'il bR I %"fﬂ SRR

AR e D KT R F 4% (Low Voltage Ride Through » LVRT) ~ i 7 &
7 A% (Overvoltage Ride Through > OVRT) »

OO0

Provision of the unit

Provision of the network e . . .
certificate incl. simulation

operator inquiry form model

Conformity assessment (evaluation) of the planning documents

Issuing of the System Certificate

Statement of conformity

_ Unit
TUV NORD Grid operator

B 57 ~ VDE-AR-N 4110/4120 /% suskzgdz it

(10) 7 F 257 ch % 56202 » 4o 57 577 o

B SRR A RE RN

B XA B oen kA ( g * 2t PAMax>135kW fr PAmax<950kW -
PEIRRT LB OFT )

[ IR OIS = 37 S ,L,m,, SLINE

O kSR A H v s A#HD Bks FrrairlEm mr
O &epsd i wam%m%u# G s (g A)
O ismpzm s s Trdsss (Grid connectlon guideline )

OFR KR g3l e



(11) SRR A B ML B Wﬂw#%l A w4

Feed in power
— Examining components
— Voltage fluctuation at grid coupling point
— Needed short circuit power of type-1-systems
— Power quality
— Quasi-steady-state operation
— Load angle and network oscillation
— Proof of islanding
— Power up after blackout

— Reactive power operating mode for static
voltage stability / provision of reactive power

— Dynamic grid support
— Active power feeding
— Grid protection management

Feed in active power depending on grid
frequency

Short circuit current of the power generating
system

Protection devices and parameterization
Switching-in conditions and synchronization

Interception on own use / fast
resynchronization

Requirements on control power supply
Internal and auxiliary power supply

— Volatile Voltage changes

Simulation model of the power generating
systems and accuracy

B 58 ~ & Bl

A"’T‘T"p#f’%]

— Feed in power

— Quasi-steady-state operation

— Load angle and network oscillation
— Proof of islanding

— Power up after blackout

— Reactive power operating mode for static
voltage stability / provision of reactive power

— Active power feeding
— Grid protection management

Protection devices and parameterization
Switching-in conditions and Synchronization

Interception on own use / fast
resynchronization

Requirements on control power supply

B 59 ~ i SLiiE

(12) ¥ # » TUV NORD 7
%0 HE4oR 60 o o

- R = LR
BOFR KR g3l e
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Certification Schemes
TUV NORD Standard P20
IEC WT 01

IEC 61400-22

IECRE

GL-Guideline 2003/04
GL-Guideline 2010

GL-Guideline Offshore 2005
and 2012

DNV OS-J101

Danish Energy authority's
Executive Order

TAPS 2000
DIBt Guideline 2004 and 2012

B 60~ TUVNORD b # # ¢ s> 2o 54"
2. BRI
(1) £ 0BT 4 2R 4omip s T MR LT E F 2 TR IFR?
How does renewable energy and electricity regulations/policy interact? Did any
policies conflicts occur?
¥ ¥ 1 TUV NORD # 77 £ 2 it e 4 2 R/ K7 A & § iF 918
( Climate Change ) ~ -x % £ (Sustainability) 2 % it /R (Energy) = %4 i&
TRzt B R e BHAE TR OERFEERFLP O ARL L R
2 (EEG)~ R it & v £ 2 #Lamiin (Okostrom) M2 Z & 4 & Foiv' it
Pedp £ & Feh DIN/EN 16247-1 i iR % 17 0 & 4o Bl 61 #77 ©
SERVICES C66

Climate Change Sustainability Energy

FSC CoC - Inspection for Biogas plants
PEFC COC & FIVI acc. to the Renewable
RAL Energy Legislation in
Blauer Engel Germany (EEG)
Assurance of non-financial Certification of the
reports renewable character of
Review of Life Cycle electrical energy supply
Analyses (Okobilanzierung) (Okostrom)
Certification of the Energy Audits as per
GreenTec Awards DIN/EN 16247-1 as
required by the European
Energy Efficiency Directive

EU-ETS

- Stationary Installations

- Auviation

- Maritime Transport

- F-Gases

Carbon Services

- Carbon Footprint / Neutrality
Organizations
Products / Services
Events
Bui

>chanisms

B 6L~ 14 ihicd 2k &R

R S kL I
POFR KR g3l e
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(2) TUVNORD 2% £ 2 aih%xFati41%2 SOP? %7 » i Ba@erwmp
SOP #t » & & 3 FrznijiH (Check List) # #%-% ?
Does TUV NORD have any knowledge regarding equipment and generation
verification SOP? If yes, please explain/elaborate about the SOP
v % tTUVNORD MFw Rie b Hf 3 b a3 T i
4 FER #4320 - 1% 2% % DIN EN ISO / IEC 17065 % B% #h i 2

i o
(3) TUVNORD 2.7 § £$HERE 4 it % h 5% GO e R L 2 & A 84
P 2

¥ E L EES 3% E o TUVNORD # A F¢ 3 GO i 2 it hdHien 4
+ > 2 TUV NORD #4** T-REC 3+ 42 2 #h% =2 A1 (v p 24 &
246 Ak TUV NORD % ¥ it f ¢4 » S TREC3 42 5= 3
P R IR o B R ATE IS

(z) &%

i

V=
(E TR £

H 62 ~ £33 TUV NORD ¢ % % ¥
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AN~ AIB B % #f#fw ¢ (Association of Issuing Bodies )
(F)ErhRiti

. AIB#g 4R :

¢ P

Dirk van Evercooren President

Phil Moody Secretary General

2. LREE LR

¢ e
W85 SR B e
FRA £ EA2aiRhia#E? wF TR
L ﬁ PAEE A SBERFT T REL
M PAEEA SBEAFET RS R EE
W g B2 A oL Ry vk
PR PARE A SRR F %Y o1 AR
[E 7] PABE A ST AT %Y w1 fREF
Fl7E E%Lﬁl:‘éuﬁﬁial?iﬂﬁ P 1 AR EE

()HE=FA

AIB ¢hp B B - @ % fede BRI % 5 g i 2k sa— TEECS |
EECS A miF-RM%EE S 37 .48 7 o0 *f#frﬁﬁ ° s@zﬁ?%J BEERE S
Ao B R ArR Ak F R L IRGEHE T R R 3 - AR Y 2
B 2 in > AIBE§ 1 — By %}ﬁ’f#lﬁ& RN

AIB h |k moiv eniv edd IR R o AT ip L RN BRI
S i il AL At S il

AIB ﬁl@;#ﬁiﬁﬁ’]‘#m—,—‘“ g"ﬁ' FIE AR € fofld i 2 1 AT
fFaded ja (Fldit 45 o

(Z) % ek

. GOEgmH=i2? Hh- 12 > vikekp v L 20 RmhE A4 » 57
A E A RERRRRI L - hAR FEMAKRELF BB
Bt e gy o

2. BFE4p4 200928/ EC P ¥k GO v Har &k vy W EHT
EARAL DT A KR o

3. - BERESERFF DGO BHEIEE SR Wavksue Ra o BELE
MPFET LA AR

4. BFEEHERE (AIB) L¥ th Ay REd el Lxi i kit
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10.
11.

12.

13.
14.

15.

16.

s (BECS) efliz % q&' PTGk R R AR R

AIB § - Fit J|pEzrp o ,ﬁ ﬂ_ W 3 th § P SR i % LR 2
ub/)izsfﬁ» 2009/28 /EU % 15 i 2% £ E 7 F = | W2 BFEH GO
s F A e

AIB+ 1B Fsxx- BEpaudj (%) U{F %GO 20k
AR R (Bdr oy # % 2 o HUB) BJL R 7E 30 el B ek
B(2#EGO) HidKd A2 FPtid g ¥ ¢ frl Flax 130
ai% o

15 AIB e f 388 5 W GO shi § {84 1 < ¥- L AIB + |+ L4
Bl g

AIB =4 %17}%@;“ ’7:}1&}4’%"%‘ ~ i%~ﬁiﬁT‘ WELHAE -

AIBY ¢ B2 Fa48F4  6R %060 ST AHERERBDT Y o
EECS J‘FLE‘JF@%\/”' iviREES ko ngf;‘ti;’f—ﬁ - BREEBMNEE FF
Aokt § 5 ek (EECS %2

EECS &3 b dlln 5 4p i mmr/zw i el Mr,. AATE -
EECS 2R ehp eng 7 & &g & e 42 Efcfa b 0 SR8 2 B T
ZE REECSEEP i MI Vi > X 27 T iFmo
EECS # 3 ¥ i & ip e S #3nf end i 97 F o

1995 BECS ¥ Hiif & K4 AR i i1 #El—*—”ﬁ MHEA Dol i 3
A ARE o @ AEAP M PTCT iR E

AREL b0 jeF FRAPE EECSHS - d 373+ R 4uh - &4 2
FpiE fp el BB HEREE T o

BECS #.P| # fFmit it A2 hi BT - BRLATWPE -7 -
%ﬁr/é‘@‘i’?—”rgaﬁ—(EECS %4 )2 4|-AIB T REFET - 2H L AIB
HUB & 5t gt ki 5id B3 AIBanif ¢ R FEHROU SN 0 T
iFA e ¢ RIS 0 7 FL AR T-REC FRT SR 40 M
FOAES Z B2 %3 o 4p M EECS 2 HUB & (T 4|7 % 4-F) 64
ATE o
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National Trading arrangements

Directives ——l

Swoondary | | Government Veluntary |
legisiation \\ i |
“a > /
‘\ commercial
LY
l Regulations framework

EECS

International Rules

i HUB
Participants
Agreement

B 65~ “T3+ AIB ¢ % §
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e JIpEE P R R E F 84 VREG (Flemish Regulator for the
Electricity and Gas Market )

(-)E =R N4

I. VREG# ¢ 4§ :

Bt F A
Dirk van Evercooren President
2. cxE¢ LR
ot i
e g SRR % B B e
FRA f £ 4RG3 ﬁmpmﬁ
Lk PAEE A SBEAFT T REL
M T H@%A;%+mpih%$ S
T e ERLIPE %* F BT w el
PR B PAME A ST F &Y O ARFF
M TS 2R SRCPER % ? TRk 1 AR
Fl & A EE A 1IEFTEREY O AREE
()HE=FA

VREG 3§ L% FfeE i %P 4 o A5 7 H-VREG /it R &7 3
ﬁ$ﬁ?i§ﬁ’ﬁﬁﬁﬁiﬁﬁﬁﬁgéimﬁ%ﬁo
VREG #fpe T 4 xif«r%lﬁ,’_’ VL EE T i f,ﬁ ﬂ{r *‘r‘;
WmGéF#%g A RfoRR %ﬁmeaJié
Fa A& b 1R QVREGJ,»);E’E»ﬁMo.b,FBg a’%z»/”\ﬁ PRIEY P
/E’El-‘?—f{r‘}i%i/z— f——f‘f'/f TERFE B P pF VREG”}]%]{IL%FIE g 2 L_’T”}EEF; ) JZ!%
LR BN RT Fene X {m\:?o

(2) %3k

. Wl Ep LRzl BETSE

(1) ~:&&%?%ﬁ(&@)m*ﬁ’%ﬁmﬂ&ﬁf3&?%&%%@&°
"E’@wmmjﬂff"—?”‘lgﬂ”b”’fﬂﬂfilL’Emﬂbl)ﬁ'f 7 7
EA SR I B S

(2) #BLA ERFERG EBE] - U ARTWAREE ¥
BEPEERELNGERET T i BT WENBERF R

“J
I
o
™

AROF AV ekl F ET PR B PR R AR BE R RE T
FAuihEE -
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