r
%

2T

A

L

EPRI Mg R R 4 4 R

(& #3737 R E B

PRAZSBE -
NEA R

4 o
R B E
AR B g
¥ 2 p P

cARA a7
fEEme T AT
BRE R

BRI~ VJIRESRE S F
94%67"4p394p6718¢p
94781 11 p



Frcke st & M RAR 2 R 8
W42t A EPRI TR 4 R LT, B2 %
(A 3TA T R B PR )

F#a Sl F (DL W7 2%2)

T

MR EAPHSM/ME A /TR SRR A o F /Mg Ia/ (02) 2366-7685
R A R GRS/ E /B R
RO S/S#RS oo /¥ /¥ 32%/ (02) 2366-6708
PR/ SBT A S ER ST A7/ (02) 2366-6704

D RAEs 1. R[22 3. Py ¥ [5.4#
DRHRE 94262 4p394p 67" 18P
:IIIWE'?F EW\D«?IJF}*,}‘?&W‘E%

FL P 94ET 3P

& KEEL P

Magkps T AACRIT R R A BT S EEMITEL I BB AR

PEFER(ZFIZEF)
AL PF o A REFLEIRT AL EPRI ALE R IR S R

B2 Emi e REes R

WER(ABARAFT)E  RT AARTES DFEMIFLIRLT MR

2R G Reg B o

e et o b /
TEIRER T FT AR A FTE AT

AFEHELIPRFEE TSR R A TR L LN R R TR
PRt 0 B R M AR T ORE ~ Rk SR AR M B R (T 2 gy
o R EFLBEHEER UJIRT AAE AN RE SR B2 0 ¥
BB S B TEARS 23 B

T

> AL B3 RIEL F e (http://report.gsn.gov.tw)



http://report.gsn.gov.tw

T JCfr %

Rl R R

3+ 4

DR LAL R E EPRITROY RS 4 # B & 17 ) & 34 % (A 403 R R & ke i)
R EAPHEM L BT 27 Eibe
DR A L/BH/ IR = BP R/ EEERE/CBT A AT £
NB A LB E AR A/ TR/ R 0P b
pl.®m I FEE2L
2.t x5
3. g 24
A [J4. 2% E 47§ &
(5. 288 %% &7 7%
[16.3% + = i%m 2%
LR (733w 3 ® » 7
@7 FhPErTh B3R
TR BIONERE AT R R S R A )
(TR 730k feg 7
[ @)K ix Frctest & M 0 REE 2 Ry
(YA FTARETHRE T2 BEIRFL T H
[18. 2 & a2 3 &
[P R4 M EHL L
Ko oo [Jzen [Jns (E£BFPL %)
[J@wars » k5 : (ZBFPLL%E)
e EREN 0 N
e
L = %ﬁ%%%ﬁbiJ

: %#ﬁf‘ﬁé"rmiﬁfﬁ%f'%%’“ﬁﬂp\ i
ORI RRRERERNL S

a

PR TR B 2 FHE

113’3]1\*1;\;0
H i 3 F e

RaEL F =

LhLrp FRT -




= e
4 /

\\?{r
4

m

I=q

fef EPRI TR BSR4 B &1F, 53 %

(A4 2 R B AR )

P &

C ERAKCATRSEER B AR
C OISR T R B R AR i
CRBARCA T RE B A B B
S ORARCHT RSB R B AR L
CEE AR RE RS R
ol B = 1
N



w1
& 2
® 3
W 4
® 5
® 6
w7
® 8
® 9

%Wiﬁmﬁm% B ..
......................... 4

UCTE meivdm PR § R et ...
RA00AE S L EREE >
EEF P ERTT A ;}5/,,\;;;%]‘2 ----------------------------- !
. 16
RRR 278 B ereve e ereeseeeseseesereeseeeeseeen 26
RIS MR o 32
BF1 B D oo 33
FET AAEA YRR T ] }&'; -------------------- 36
R
------------- 39

B 10 ~ TR
M;'ﬁﬂii%%ﬁwﬁ
........................ 45



© o0 ~N o o B~ w NP

N N RN N N R R R R R R R R R
A WO N PP O © 00 N oo 0T A W dDNdN — O

-,

BE 25K 2010 ER 4 L RTE AE S P AR et 3
B4 OAKEEABH 2020 £ R FREORT S KFE2 12% ... 6
1000 2 3 2004 EFE B 4 BT EE T BB E ter e, 7
2001 £ % 2010 E H B 15 BB + BT EE FETFR eereaaeenanans 8

BB R R R B R B AT oot 9
ﬁ%@ﬁ;@@w@ ........................................... 9

T ITRFEL(E* T8 <2000 KWH) 2 & Bt ... 10
EN 50160 # EN 61000 ?@%?%# (TR 2 11
IEC 61400 7 BE b 482 *Maa ..................................... 12
FRLANRRR (Fd) 2 ARFEES (2d) i 18
e [ N T B <ol N 19
o R e B 20
) I R ) B s T S ) S 23
WAIERL A Rz R (¢ ) 2 ARFRBES (¢ ) ... 27
s L 2= e R I & ot N 28
WIPER 2 R R R R .. 29
WIS AR R E T R AR L. 31
HEE 2 whzw (Fd ) 2 AKBEES (2d ) .ooo.... 34
N A R ) B = o N 36
VDEW 2+ B f2 s 7@ M ® 2 L@ T BRI H 5% . 37
R BE B2 S F ] i 38
R AR Rz (¢ ) 2 ARFRBES (¢ ) ... 41
FWE2 R MBRHSE RIELF- A o a1

Y e R I = N 42



25
26
27
28
29
30
31

FRAIATREBRZEZ BT RE R i 43

FRASAIRREMERE RTINS 43
BB R 2 M RE R F B e 46
BASE I R A BWIRESR il 46
RS E BT REETRSH U 47
BB AT R R E F] i, 48
RS E ? BEET IR R e 48



fi 1
1 —
Technical Guide To The Connexion Of Generation To The Distribution
Network
by

DTI

it =

Guidelines for the Parallel Operation of Ownenergy Generation Systems

With the Middle voltage Grid of the Utility Company

VDEW



%" N

T RE h

BB R U B AR E 2R
2

—_\N\
G
= »

eSS EBREC L2 A

AP HE AN ROEE SR

E BT A R RES R BT -

T
=
&

VR

=

EiFrookd 2R 4 SA > AR RETE A TR HRE EEP R

£ 2R RDFRER G &G DES > TR 2R B IRRo R kbl B AR

}‘s

Foo H R I HTRHREMTS R R R G ERT T A
ﬁ’ﬁiim”%ﬁbﬁma¥ﬁ%Emljkﬁﬂ’ﬁiﬁﬁﬁﬁﬁmo
AN REA P enitife s EPRI 2 oV iTRER 4 FES R THE
A RE AT A AT ALl MM E A SRF (A Ak 4
TG G sEg% RA AR 2 S RIRUR A FRT LA 0 X B LE
IR SRR R R B R 4R LA R R kR T T

%E’ r T%é EA ﬂ]}h’ B 4 ]}B’g—:;‘ ‘ﬂ 4 5‘5/)5713‘33?ﬁ°l,;“ ‘fuf‘ﬁ’}j’; °
AR PR B WG AARA S Z D N (F) SR
EE O Rd AR AP RGeS L F R H BN B2 TS
R oA AWHRY BRI 2010 LA GRFETETT T 5 R 21%

H

Pt AREBMITERZIcHIE A4RR P& - iR, Y mR2 (%2

fod  E8gin > ¢ 3 AFCA T IRAE BRI oG B f;-tﬁ}i?f.f;igf% ;@A
Bz T2 Pld AEE th g7 ° RE MR S4CA T B IR > L - B
Th2ZRTERER- HHBFEAES (F2R) 7 EEY ol 25 N2 » 473

TREGMT A ST EEF A5 IEC61400-21 2 HR2f > A @S- 2
Bk i R L -

L

ﬂys}

TR ST R R A AR T R B 2 PR R BB S
FRRF THEBRYT G (Nl RFEITLF DT f20# %a R e
BREASDATEL A W RhEB PR 2 o



B A
6/4-5 242 LA -G3T
6/6-7 &3 (ER)
5 ERT L Powergen
6/8 GE-7 & EECFIRF)
6/9 g EECFIEF)
SRR A€
Europe Wind Energy Association (EWEA)

6/10  # & % f (- 1)

\\?{r

B Eurlectric
6/12 FAEFE-FF (LRA)
6713  F#F (LK)
FHRET F EON
6/14  FF-rrarrEr (FF)

6/15-16 e 282 (i)

\\?{r

SRR LA KEMA

6/17-18 EA2 [P ETEE - LA

T



%\%%:Q?—g

- CHERARHRAFRAR

(=) ®ER 4 & T iuk

1.3 2 @i hw B
% § EUCeurope union) id 15 @ 1 & ¢ A W= > (8 kx 5 10 B R 7

bers P F 25 BE R R ARHE R R R Eeb
WA Pl AR AT 2 2% E £ R ¢ EC (europe

gERE -y S B awm P &R

§ E A5 T R a@ﬁs%’ﬁajwﬁﬁ%a;%@ﬁﬁzaﬂaﬁ%ﬁ
TREFUFFRIBZH > EHE LRSI RhETS REFEX
PRAFE TR RLEARAKSESD R W o PR G 219

TRO0I0 EFEEE AT L KRR LG 0% T KR EE KBS

#d » T KU ‘fr’
FREp 257

commission) f # FREZ BB o 43 FahARF

>

B3k %2010 # 2

=

R TS R PR LRGN A o

21 BmP 25 2010 &L 4 i AipTdpHRE

atiomal indicative IRES-E tanrgets 201600 for Mlecnnbher StatesT
FRES—-EFE %0 i B2 5SS %0 240k 14O
R =

“Muowas iz A 7=
Eelsoitnrnn I | “n
I rn wan zn v B =;_F 2
Fimn l=n encl 2 T 3 1.5
F oz oce 15 =2 1
Ly Rl e s I S T .= 1=
Crrecece ;oo e P |
el anacl 3o 1=
Htm I I 25
E_mewemwn I wn v 2.1 S5 .F
~Wetherinmnmnds 3.5 b=
Fortewszal RS S
Sgrzaidnm 1< < b= R B
Sowws el e B S | LS

[ B L= o | B
o e e L s Cr r= Lt
ek 3.8 =0
IR egppruii»lic

E=stormniza L S.1
[ & R TR R et [ s 3 e
E_amwiizn <= <R B b= e
B drknwnznonizn C e s
Mzl (SN e) = .0
> Lznencl T > i
Slow = Boizn 17 .<» = .
Slower iz = 53 0
EL 25 1= =21 .0




FE 25 W 2010 £ 2 % 4 iRk R R A i dok - o 3 1997 % 4
W Rzt 4 12,99 > @ 2010 PRI RS 219 H P B ik L 78
9% ~ = & 299% ~ R 31.59%F 5 7 39% ~ 317 29.49 ~ & 6095 H ik
¥aF v 2010 # 2 T 35

2. AT A 2

TNz iR E SRR A rpamt R RE &k IEC 2 T
% 135KV 4 b B R 1KV 3 35KV 2 R OB 5 AKV T MR > B & R 2
BT TR S BCI32KY 3 750KV A AR e o fE 2 BT ke T
PR R ER R R RR AT ARG P RRRT FEMS
it arei o A A A B0 R4 iRV LR M RERT AR wEMNT
i*ﬁ;f]ﬁ?i'l"ﬂﬁg S F'&a.’i’{ f”ﬁ@? PE'EE}%"‘%%TW?’!'#}%g
TR{HBEE? N AAEIRFERALFFENRE L S PR 2 FE

Bt a il e ml B ga S i et b 0w a ruda sl ol pem e = sl ez W smep sriefom i s

Bl 1: g2 @‘] %k ST R



ot ﬁ';]a_, griz. 383 & d UCTE (Union of Co-Ordination Tansmission

of Electricity) &ML Mp 1% P 2BRF A §R 5 BRARS
BER i{flﬁtﬁig,] Tk KLz i Tieyy UCTE it R 2 UCTE4 IFL P T35 2 € R
R ARE W25 UCTEZ ¢ A e iE - £ g R mi A 1es i e
Wiﬁ%ﬁﬁgﬁﬁﬂﬁ?j?aﬁgw’%w%%’ﬂﬂﬁ?}ﬁﬁga
Fhard ARl a2 BB ERETT A ﬁ%] ik d oo ipe S EA
THUREI S I ERER A TFEETRE @z”&ﬁ%?”“—ﬁ}lﬁ'gﬂ?fﬁ&

100 KV 12 b » 2 354 34 % o3 B (SCOLAND % #H) T 3 i & 132KV 12 i & e

-

T - A TR Sl RS A AL RS I

N

ﬂi%z%kaéﬁ%g’ww%*gﬁzéﬁy?%?ﬁ%i&?;i’ﬁ

3 2, 4 h A5 L A N - ) ) vy
€ FIHFT LT RBRIEFLIRL A A A2 R PZ R o
1-81 synchronous 2-nd synchronous Associated members
- UCTE region - UCTE region - of UCTE
Symchronous Operabon nchronous Operaton
= with 1-51 UCTE region - w{l‘:? ad UCTE region




3.FMT A ph2 Eu %R
TE KT R A BB R 2002 EEH R 4 R X F2 Gk 5 0.49%
2005 b+t % 0.89 % £ — 3% fz 2010 & b1t % 2.2696-2020 & ikt % 11.81
%> WE 25 Rk 4 £ % E & 2004 £ 34,205M0 > 5 ik 2004 & 2w AR 45
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Year Average annual Annual new cumulative new annual wind Prajactad world Wind power
grwth rate % capaclty MW capacity MW alactricity production  electricity demand penetration of world
TWh TWh electricity %
2002 26 7,227 32,037 645 16,233 0.40
2003 25 9,034 41,071 85,3 16,566 052
2004 25 11,292 52,363 110.1 17,110 R
205 25 14,115 55,478 139.8 17,567 0.80
2006 26 17 644 54,122 184.2 18,036 1.02
2007 26 22,085 108,177 232.6 18,156 1.26
2008 26 27,688 133,748 282.8 18,010 1.54
2008 20 33,083 165,829 365.4 18,517 1.87
2010 20 39,699 206,528 452.3 20,037 2.26
2011 20 47 B30 254,167 ERE.6 20,532 2.71
2012 20 57,187 311,333 T83.6 21,040 3.63
2013 20 68,600 478,833 951.9 21,6560 4.32
2014 20 B2,320 462,253 11338 22,083 5.13
2015 15 o] B58 558,922 1356.0 22,8309 6.03
2016 15 108 868 BE5, 790 1633.0 23,108 7.4
2017 15 125,183 790,968 1240.1 25,771 B.16
1R 10 137,718 OZ8, 70T 2277.9 24,350 9.35
2019 10 151 460 1,080,197 2649.5 24,951 10,61
2020 a 151 480 1,231,687 30211 25,678 11.81
2030 L] 151 480 2,582,424 E358.T 31,624 2017
2040 L] 151 480 3 082,187 BCa0.9 36,586 22.14

WE ARI 2004 #2 b AR FEAB 3o B4 RERE FE R

5 34,205MW > H P R R AR FE 16,620M0 F A K- mHERFEAS S
BREAAEFES- 20507 R R E 7 £ 8,263 2% - o 2 3 RR
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WIND POWER INSTALLED IN EURO. -
BY END OF 2004 (CUMULATIVE)--%
EU — 34.205 MW 2

ACCESSION COUNTRIES — 28 MW -
EFTA COUNTRIES — 169 MW

Source: EVW EA (waww . ewea. org)

Bl 3% R 72004 = b 4 8 5 By
£3:1990 # % 2004 #F PR 4 FTEEFER R
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24P 52001 #2200 #Ecp AR A BT HEE FEER R EL B 0
12004 &t 3L RREAEFE L ARBRARTZAFRE d 7 LFE
IR S L
2 4:2001 &% 2010 # % I5FMA 4 F 2 EE R R
Ireland: 2.2%
_ Finland: 0.7%
Portugal: 2.3% Austria: 0.7%
Gresce: 2.9% Eelgium: 0.4%
Luxembourg: 0.1%
MNetherlands: 3.3% Countries Projections
Gemany: 35.2% 2001-2010: MW
Sweden: 3.7%

Genmmany 21,887

Denmar: 4.6% Spain 12,765

France 5,934

United Kingdom 5,594

Italy 3,273

Denmark 2,583

Sweden 2,269

MNethedands 2,054

Greece 1,811

Portugal 1.400

Ireland 1,382

Finland 451

Austria 423

Belgium 237

I_ . Luxembourg 40

ez s European Union 62,113 MW
France: 9.6%
United Kingdom: 9%
— |taly: 5.3%
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2000 KWH r2 ™ > prge 2-5 % T £ 2000 KWH
T & 7000 KWH rs b 5 b8 2 THFE 4-5 %

TEO0LGWHM™ > i 5-2 % & 0LLGWH 2+ 1L GWH ™™ » Fpic 6-5 % ©
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Consumption Volumea Annl Damand Night/Off
Range Consumption In kWh Consumpti
1 X <= 2 000 kWh 600 lewh 3 kw 0
Residential 1 200 kWh 3-4 k'w L]
Consumers 2 2 000 kWh < X <= 7 000 kWh 3 500 kWh 4-9 k'w 1 300 kWh
7 500 kWh B-9 kW 2 500 kWh

3 X > 7 000 kWh

20 000 kWh 9 kW 15 000 kWh

30 MWh 30 kw 0 1000 hours

4 X <=0.1 GWh

50 MWh S50 kw [i] 1000 hours
Mon- N
5 0.1 GWh < X <= 1 GWh 160 MWh 100 kw 11-25 MWh 1600 hours Country
residential 800 MWh 500 kW H1-162 MWh 1600 hours Specific
Consumers & 1 EWh < X>= § GWh 1250 MWh S00 kw 197-375 MWh 2500 Hours
2000 MWh 500 kw 438-820 MWh 4000 Hours
7 9 GWh < X<= 50 GWh 10000 MWh 2500 kw | 2190-4100 Mwh | 4000 Hours

L6 BRI R T R

Residential prices {electricity + consumers

taxes + VAT) Non Residential prices {electricity + consumers taxes)

Prices /kWh in

Band 2 Band 5 Band & Band 7
EURQcents y _fj";h:wh 2<x<=7 | Ea;‘iqf“h < {Ean“‘i danl o owh x| 16wh<x | 9Gwh <x
MWh ) <= 1 GWh <=9 GWh <= 50 GWh
Austria 16.97 15.10 13.26 12.46 9.91 8.10
Belgium 17.78 13.79 11.07 13.17 10.95 7.05
Czech Republic 12.93 10.10 7.27 8.78 7.26 5.40
Denrrark 31.59 22.44 20.46 17.33 16.26 13.51
France 15.32 11.63 10.33 9.11 7.69 3.99

Germany -mﬁ-mm

IHﬂIIEEI
Greace ?.93 6.54 6.42 7.13

Hungary 10.14 8.12 7.20 .n? 8.23
Ireland 16.62 11.33 8.20 16.57 11.60

Ttaly 10.40 15.61 18.40 12.80 11.37 | EETEE
Luxembourg 18.24 11.85 9.58 12.87 11.13 8.38
Netherlands 25.12 18.45 16.04 11.39 g.66 IEEEE
Pol'tugal 14.21 12.86 8.84 10.27 8.03 7.12
Spain 14.39 10.94 8.39 10.37
Sweden | 1438 | 1050 | 767 | 668 | 4.89 4.04
Switzerland 25.20 14.90 11.82 14.96 12.44 10.33

UK

Due o the fact that in Italy 96%: of residential consumers falling in band 2 have subscribed a
3 kW contract, Italian price in this band has been calculated using a 3 kW contract tariff

The residential prices, in UK, do not take into account pre-payment customers

e

The average per band is calculated as follows :
tariff survey : arithmetic average of the prices
field survey : arithmetic average of all observations in the band | Field survey |

Prices include transport & distribution costs and other (fixed charges) | Mo survey |

Residential prices include consumers taxes and VAT Too few observations

Mon Residential prices include consumers taxes

BEOBMRT(17TH)2003 &2 TH 42470 7 0 fERH ERLT Y
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Volrtage Charcacteristics of Public Distribution Systernis

o Low woltage characteristics according to
Mo Parameter Supply voltage characteristics EMC standard EN &1000
according to EN 501 60
EN 61000-2-2 Other parts
1 Power frequency [V, MV: mean value of fundamental 2%
measured over 10 s
+1%4 (49.5 - 50.5 Hz) for 99.5% of weelk
-G5S 4496 (47 - 32 Hz) for 100% of weelk
2 Voltage magnitude [V, MV: £10% for 95% of week, +10% applied for
variations mean 10 minutes rms values (Figure 1) 15 minutes
3 Rapid voltage changes | [V: 59 normal A% normal A% normal
109% lnﬁcquenll\' 8% infrequently 4% maximurm
Pr = 1 for 95% of weelk Pg< 1.0 Py <1.0
Py < 0.8 Py < .65
MWV: 4% normal (EN 61000-3-3)
6% infrequently A% (IEC 61000-2-12)
Pre = 1 for 95% of week
El Supply voltage dips Majority: duration <1s, depth <=60%.. urban: up to 30% for 10 ms
Locally limited dips caused by load 1 - 4 months up to 60% for 100 ms
switching on: (EN 61000-65-1, 6-2
[M: 10 - 509, MW: 10 - 15% (Figure 1) up to 60% for 1000 ms
(EN 61000-5-2)
5 Short interruptions of | [V MV: (up to 3 minutes) 95% reduction for 5 s
supply voltage few tens - few hundreds/y (EN 61000-65-1, 6-2
Duration 70% of them = 1 s
(&1 Long interruption of [V, MV (longer than 2 minutes)
supply voltage =10 - 50/ year
7 Temporary, power [V: =1.5 kW rms
frequency
overvoltages MW: 1.7 U (solid or impedance earth)
2.0 U, Ill]]L‘(l][hLd or resonant earth)
a Transient overvoltages | [V generally < 6KV, +2 KV, line-to-earth
occasionally higher; rise time: ms - us. +1 kW, line-to-line
1.2/5008/20) Tr/Th us
MV: not defined (EN 61000-65-1, 6-2
9 Supply voltage [V, MV: up to 29 for 95% of week, mean | 2% 2%
unbalance 10 minutes rms values, (TEC 61000-2-12)
up to 3% in some locations
10 | Harmonic voltage [NV, MV see Table 2 B9 -5%, 59,7, .G
3.595-11", 5% » 1. g,
3n-13m, 359 11, 39, 13M,
THD =8%, 0.3% 15%, 2% 17"%
(EN G1000-3-2)
11 Interharmonic voltage | [V, MV: under consideration 0.29%

1

B — 453217 & i%

i 32t EN 50160
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(2) Engineering Recommendation G83/1, Relating To The Connection Of
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Fluctations Caused By Industral, Commercial Ans Domestic Equipment
In The United Kingdom.
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(1) EDF Energy networks (SPN) plc Basis and methodology of charges for
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(2) Convention d° exploitation pour un site de production raccordé au
Réseau Public de Distribution HTA Conditions geénérales. (The
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MHRE.ON T4 2 73R40 4 3 T HEM2L AT LR -
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(1) Wind Turbine Connected To The Grid With The Voltage Below 100
KV - Technical Regulation For The Properties and The Control Of Wind

Turbine. (ELTRA)
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(2) Connection of wind turbines to low and medium voltage metworks (defu)
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Figure 2.2: Main Tasks in the Connection Process_
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— .
E 4.0 % 1200.0 i-ﬁu.u .
3.6 =400.0 4
= E 1000.0 E 3500 4
2 = B800.0 =300.0
E £ £00.0 82500 -
5 E 1 S 200.0
B g" A00.0 1 S 150.0 4
S = 24000
% § 20004 T so0
o] 0.0 4 0.0 4
“ 2 > zp z o2 3 8w =z m m g D 9§ 9z A& 2 =
2 T = T 3 B s 2 & &5 8 B 5 B £E B £
BB EEEEEEE 2 T ¢ 2 2 2
iy = > = =
= 3 3 5 2 B 8 3 3 5 3 &2 g £ § 8
w o ar - 6wl = = — T
S 8 8 Eggt EFES 88 :7 3
& 5 2 2 ® 2 z E 3 =
T = m F o®
= = & =
= & i@
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(5) e ’f'ﬂﬂi«ﬂ 4R
1. wh 2 BB

»BEFAE - 7]?&12*1% @ f%;\ ﬁ%@v#ﬁ o

P ARk d LR %G e A Flanders ~ Wallon

R AU
PEES L ES B RO B

- FIRPEE AT SRR 0 - RIB R NI A n
B b g o

% Brussels &= %837 d 08T EFPF ~ 3

vk %I R ol —

:/ Al ‘J-—/l
ERE R T o

e BRECR AR R AR 2T G R AER S AE T
W E I €0.025/KWh st et dek b 4 BT A E kA BT H KR
AE 10 MW T > BT 2] €0.025/kWh s b 2 > @ S X T A

FZEZFE KW T @ ivh FF 7 73] 2R BS o L T4 BYAAS
3% % €0.15/kwh -
B JIEFE 2 W RFC R 236 R e 15 46T o £ 4530 2002 & B

W3 7 0 & 15 R st 1 pF flanders ~ wallon % brussels

e 4 R g
N
HFR LA whAE

=%

s

Y| m'ﬂl‘ T ‘r A

)avf’—m ’J’?\ A

/} K=

A R in;

g

o A J_FL 3
N OR = o
R FEETIN 5 foore
+ 15 . L 2 s 12 AR S o 2]
| VR 7 35
™ . ; Y oAe RITR 2R
Helgium 15 divided m three regions Flanders (F Wallome (W) & Brusscls (B). Federal suppons can be recognized by Fed
RES-type Wind Wind PV Hydro - | Hydre - | Wave & Biomass Geoth. Waste Incim. Biomass Solar Geoth. Bin-
onshore offshore small large Tidal electricity electr. heat thermal heat fuels
Do s wand F: Subsady A wind As wind Aswind A wand Fed: o L Sl
sl onshone Selwmwe onshore Lax
we
s
s lwme
Type of irstrumsent woerts, Tiscal mstrument and Investment A wind As wind As wind
il salens dion
sch
When implemented Sineo 1995 updates 1995, 2003 s ) {sew {see {soe wind) sz wand )
wind windd )
Magor issues Sew wind See wind Sew vwined
Elabarmtion of o | hmailicient a||11 o we | Little suppert ox we | Moderse support or aee | High support or sood - Wery high support or
support slrivitg h-uu sgmificant eonsiraints sooeplable market ket conditions wery good conditions
conditions
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2016 1 L FIPER 4 i R

Characteristic

Flemish Region (FR)

Walloon Region (WR)

Bussels Region

(BR)

Legal bnas

Deeree 1T Julby 20060
Heslait 28003001

Diecree 1 Apnl 2002

Eniry into force

Ll 2

larket competence level

70 kv, Flenvigh remitary

Vv, Walloon ermiory

kv, Hmsels

70 kY Be

termiory and m Belgian ternional
seil
Dl
= Henewnble energy All energy excluded that generated from fossil or ray excluded that genernted from fossil or
muclear, wh nuclear
Elecinaty pradu
= Cineen electnicaly Electricity produced  from EES, with msiulled
capaaity bellow 20 MW, excluding combussion of
A trudable mamatenal g the amoemt of | BSW nob certified EMAS
= Cineen cerbificate electniaty produced in o spee car. A trudable matenal goed issued 1o producers of
green elacinaiby.
Renewables Solar, wind, biomass, sewaoe sludge, ek Holar. wind, biomass, . CHi-ghorne 4l
Nl org; Nk organio wasle renewables a5 delined
by the
Support mechmnisms Cireen certifioate + Free transport of green electroity Oreen cerlt Bury-
an distnbabion gnd back svstem for exees | back syslem tor

eleotricity

Certiticate burden Supplvers and distribation svatem operstors Suppliers disirhution svstem operatons Supnliers Supplicrs
[sumg
= lssumg bady VEEDG (regaonal regulator) CWAPE {Commussion Walloose pour | Electnerte.
= Origin VREG issues  corhibicntes o L the n

pro<uced in the FR of in the Belga CWAP 1sues cerbificates for 1 electmenty

produced n the WR
(Inergy slmmistration) mo the fest phase,
= registered miorma fed trade oftices might be app
by o avnar
Cuota ohlig
- cl Licemsed suppliers and system operators Licensed suppliers syslem operbors
. CME,Eyyg-Ey) with: E-Electricity supplied o | 370 m 20801, ingrease ab' 1% fyear (o be coafimmed)
- 12% m il whach 4 o 5% conmsting of CHP
final users: Eypp= CHF gemernted electniciy; By for wh cquivalent o '-L'\'.'h 1
electnioity produced caloulated)
D5
growth facior 1. 2002: 2%
w 2003 2

= muiomatio upward adaplal 200d: 3%
= flexibillity 2010

= evaluation

mpward s
seltled by o
will be evall by Flemish gov. in 202
i increase the growth facter 200
proqese ohjective post-2010

Fanalies
= uuthanty

= bovel

Fixed by Decree
50 MWh
E74. 3T MWh
2 16 MW
123,95 MWh
£123.05 MWh

1
2
3
4

MWh
3 €100 MWh
- E100 M Wh

2004 1o be defined

Upen o losed

Cloaed

ot B rec prociky

Closed
reciprogity

oxeepl for

Urpem on & nasonal level

1000 KW

ot et delined

Alleved for lifetimse of certi Beate (3 vears)

ot vt delined

nd contral

Nl vel {oreseen

o yed Foresecn

Litetnee ol certilicale

Production year + sabsequent years

ot yed delimed

Addibonal principle

Cantnbutions
by by
legulion

trom  voluniory  purchase of @
clients conmed be acoounted For m

electms

Bedemplion procedune

Addinonality prmerple

Coalenls of green certilicates

= eammarked For state aid

= umigue number

- ongmaior Yes

= produchion pericd Tes
fes
Yes
Yes

- fes

= mstnlled capocity Tes

= e g hody Tes

- date ol issing

Internaticnal truds Flemish gov. con decide upon scceptance of loreizn | The Walloon gosemment can deline conditions to

cates; not fomeseen o1 the moment

il can be mel by foreien cerlificales

Renewable energy fund
- ongm of funds
- objective

extensd the systems for elecinaity produced outside
he WE

from  congessions, Eroen
e syshem

uble energy paliay -

and  penalives

ik vl detaled

Coexistenos  with

pred

subsidy

an

Antribued for depreciation pericd. maximam for
14} years
Mot cumula in gemenl, excepl lor promising

emerzng bechnologes

Subsidy on production 15
phasing out

bicy on prodsction is

tnued
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d % 16 ¥ & Flemish Region (FR)# % > H % ¢ si i % @HEF T 77
AES PRI 0 P RIFCE L HE LT SN H AT

1.2001 & A £ p &8 20 i% 2% © €50/MWh

2.2002 # A :Z p AR AR © €74.37/Mh

3.2003 & A :iF p & %% ¢ €99.16/MWh

4.2004 # A i p 5 A% €123.95/MWh

5.2010 # A :Z p &3 1R - €123.95/MWh

@ Wallon region (WR)# % 37 %2 | A4 !

2.2002 # & iE p AR A0t €75/Mh

3.2003 & A iF p &3 2 1R% ¢ €100/MWh

4.2004 & £ P &) AR % © €100/MWh

5.2010 # A :Z p &3 3 1%% © €100/MWh

Fl B end B A Als § 73 I 0 e PF & Brussels Region (BR) RBlw &
TERARE A MBI - TS N FR- R FIF TR R
FERFAVE CZVEFT PP E AZPRZNOH & FEI R REE R L
Flgm o BB a3 N T @ R A IS R KR T E 0 A R
FPEF AR B AR AR - BRPFERE (X 2004 E) Timk RPRETE % i
Rt Bt @ s B Y SR 3 MRS R L RS L
SRR ASE NRT ERE S NIRRT BEE ALY FREIR T T

ELE‘E”:‘J‘ 3‘3 sb/@i}ﬂ.ﬁ? f}”f

(z ) I A3 LRERT 4 SR
WAlpF2 R 4 S kiR EN 50160 (#F4r# 8 #75r ) - 1EC61000-3-7 2
Tl (rd 17) AZP FoRBF TR FRA BT - TRP% TR

3L Rz Z pEB R
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2017 0 IR KA TR E TR ST 4R
Voltage
Frequency Voltage Harmonics Outage dip
Belgium UCTE(1998) ENS0160 IECE1000-3-6 EMNE0160 ENS0160
EN 50160(MV | (MV (MY and HY | (MV MV
distribution distribution networks) | networks) distribution distribution
networks EN30160 networks) networks)
(NN distribution
networks)
Voltage flicker Voltage imbalance 3-phase shaort circuit current
Belgium ENS0160 (MY distribution | EN50610 (MV | 380kV: 50 kA {or B3kA)
networks) distribution networks) 220KV 40kA
IECB1000-3-7 (MV and CC02 'assessing 150kV: 40kA (or S0kA)
HW networks) voltage quality with TOKV: 20kA (some regions
relation to harmaonics, 231.5kA)
flicker and unbalance 20-36KV: 31.5kA
(1992)

Pt JIEA4gA R A E BT R 3G AP EE - R - &
Mo I A MURE BT & 200KVA 11T s IR A6 KV R E w2 % B
A 1.75MVA 2™ > 5B 11 5KV 7 B & &z % & "4/ & S5MVA 2™ » #5815 KV
TRE B2 FE U415 6.55 WA T .

B FS G E T ACE R #3396 Rl R TREF B HIPIELE
@?%ﬁﬁ%@é%"xa,wwﬂmﬁéwmvﬁ, R RIEEIUH &6
9604 AT A S TREBAAED A EA R BAKE 2 R
FAATHE

LERTF2 T RTF (59/27) -

2. HE 7 A% M4 T (81H/81L)

.iE i T AL Her o T A (50/51N)

CERRROPIE

5.dr % 3 TR G EH LT R AR RERE T v R PR T FE

S AN ERE AL Arek ; MU SR ER L ER P F 4
B A e ik E G A A TR LA PR 2.5 -
6. % Ap2 i RIEE* IEC 909 2z &2 -




I RRAICE RO R 2 Y H AR

(=) WHT 4 in
N TS50 Mergers in Germany 2000-2002

LW

Wallesnlal | Euroge

Bayamwar

Fl6 0 BT 2P A G

T 4 5id w wgi%]:;: SPZEPpRTOFEY AP ARIES

h
v oA

m

2002 # d Aﬁ@ﬁ?')f’@ﬁém%ﬁ??&%]d REW ~ EnBW ~ E.ON ~

Vattenfall Europe 3|4 %3 54 » 40K 6 + » 2002 & Szt 5% 2 8
5 100,400 MW > # ¢ & 4 ik %% % £ 17,500MW - & § £ 59 5,412 @&
BoR2awRiE450RAE AR KARL I FAEATAFT B R2A TR
4 % o
(=) AART 4 5 m

MDA A MBRTRL 400V, ¢ BRE 5% 10KV 2 20KV B R % &
% 110KV~ 4% % & B % 220KV 2 380KV :54c @] 7 #7771 > & IEC § /R % 53
AR IKV L L R S AKV 3 35KV 2 Z ¢ B 035KV 04 H E B R

BT A ARy R e o b X Fﬁfii%%-é_lOKV -20KV z_ ¢ R pe T
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Mt o b EATRAREHETRDEEIAETE -
) (=) o |
W IREEY ;o T EY ]
C wEw - .'_I:.;li_r.l hL_;n BT WSl el by masum wlinns Taras
X L 75 | R | VLIRS
:i.H-' :l":-‘: s & }I"“' i nedim wellog apalee
= T 110 kY 5 -
kigh voltage A, o Lpent of comman cesiing
Bior 20 KW | ey
er=diuEn : = .
vollace - L e
D4 kY ~ _
ko wodinge - b- e et ,.|
- . wind furbines : vid fam ;
I'.:—f PR, L I'E-...'R‘i‘- ol Wil Tarims b iy {~ "I

B 7B TR s

(Z) WMEE LML 3B 2 4%

WRIE 2 Rz 3 B L8 F4 a4 LT B et
é&%%ﬁ’ﬂﬁ%*é%ijﬁyﬁﬁﬁﬁﬂﬁ’jﬁi%@ﬁ%ﬁg
femMprend &> REMEPR 4 FT 1 ERFFE > KRadwh 42
@R FAO R BT kg AR F B R AE 0 R IR b Hrehd
B B AER H B s G iRFE AL RFIGEF S AF 2 BFHX

ERIEE 2B IFREHMIFIY FPR o

H

7

N

s A FROFERIB B mEREEIFEE S A FE I e
2 AMAET I DB A T BT g ATHR 2 R

b Ak o SRR AR
fe B eaniti s b EP p 510,000 Fens A KR D X H B
%?m%§$&%ﬁ¥§’#U2%¢31EQ#%Q t &N R
Bkaord Aengd o BB a kT HFE{ Sl o

i?{ﬁ—;b b4 &2 <K+ mw‘rv]zf%_ Foo P FA L2

WRER A FTAE LS BAF LT ABAAL A T4
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Electricity generation [TWhiyear]

a0
70
60
50
40
a0
20

10 1

SR AR AR (PN U SR s CEARIESR -3l I I ot 1 A=

RFCRT 2004 & A3 B 2% F ool e g e Foora s H ek B
FRUEMEEL R BT Y FREB A R FOIREY S RRERE AT
FRFEFRLE AR ROEBFER T NFEREEFY L 0 F
BB ¢ i RenB g o

FERIARE AR RT A 2pe (4% 35 A%) 42010 #

2 P HR% 12.5% %2020 £ 2 fevt PR 3 2090 c R £ A ARk
PSR AYEAR S RS AL TR T 2FRIFHRG
PR R 2R AR Aok 18 9T o R 18 HA MR 4 R G TR
tho R FAG ~B A R A 2 ARG P 2 R A AR
A2 B2 A o
18 HE Aihzmm (4 ) 2 ARFREEFS ()

W Achieved potential / Existing plant B Additicnal potential / New plant
12000

o T?UUU —
% 10000 gsnnn
o @
= L=}
= 8000 £ 5000
= = J
§ so00 1 E 4000
fd T 3000 -
E 4000 4 g
-4 EEUUU 8
g 2000+ < 1000
T i

0 0 -

Biocgas electricity
Photovolaics
Tide & Wave

‘Wind onshore
Wind offshore
Heat pumps
Solar collectors
Eiofuels

Biowaste eleciricty

=2
[
=
o
a
=
&n
&n
a
E
o
m

Geothermal eleciricity
Hydro large-scale
Hydro small-scale

Solarthamal electricity

Geothermnal heat (grid)

Solid Biomass electricity
Biomass heat (non-grid)

(2) RELLRALEBENNE I BA2 T RBHS

B HTLFFRRES AL E R B FREH [T

1.3 A R 4 42006 &£ 375 2 & 2 b H

2k

9‘&#&’1{5'3—;%%& -
cE/KWh (47 &RT 5 1 3.6 ~/R ) ffemE &> 1.5 cE/KWh (37
EATLR 0.6 /R ) U TR R B Bl RITAE R 5 16,17



CE/KWh (47 &FT oM 126 /R ) enk* L5 1k o

2B B4 EE BB S 9.1 CE/KIN (FFL AT % 3.6 2/
BR)e it mE ER"S15cE/NN (ITE£375% 0.6 2/ ) e ;1%
MRt 0 B OPE B e Fe 5 0 6.17 CE/KWh (45 & 375 % 1 2.5
~/R D) ARG .

3./ #6500 KW ] Al -k 4 ~ 2 ~ T~ BORARIER R TR
i 17.67 CE/KNh (37&RTSH 13~/ )

4. ] %500 KW 4 B i & R jcp i 5 0 10.10 cE€/KWh (47 & 37 5 %
4.4 7[R ); 500 KW-5 MW 2_ 2 Fic @ & Bjcpb £ 5 9.2 cE€/kWh (47
LATLMI3.6 A R ) SMN Y 24 Bt E BB e 4 8.6 CE/KIh
(Fré 7o 3.5~ /R )

5. ¥ 20 MW 3 £ T & BTRER #2 5 8.95cE€/KWh (47 & FT 5% 1 3.6
ASR ) 20MW o B R YRR 5 7.16 cE/KWh (474 1 2.8
VI DE

6. iR p 2004 & 10 AR BTG R 5 59c€/KWh (47 & A1 5 A
24 /R ) Fts i m EFD B0 SN MOt R R 0 B TR R JTPER
i 148 cE/KIh (4T &7 5% 1 19.2 /R ) ATL 2 o

WHEL 2 iR 23%5 £ 8402 199777 » L %w35h 2000 & (374

1999 #4=) B4ed (7 » A b 4 F BRI 5 KR A 4 AR o

MR 4 BT el B 958 B h66% (F4) =+ 0 & fehibf

Rieg > AT EPFAETH > - SUBEERRL TR RED T AR

ZRBHET FRE o FUE - FEST R 19.27 cE/KWh (47 & AT 5 % 1 8

/R detg F A K 12 c€/KIh (7 ) BIF R BT W 7.29c€/Kih 2 71

B (ITEATo R 129 A/R ).

CRPTZRBITHIAGIOR 2L AL (FAFF Y ) 2R 4
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2T RN S 2.5 A2 o R e A AT S RBHE Y o
AR A FREI P2 % E  AAARREREHR ST F o F 3
* A E R R

[ Idds 8

&
RS
=
e
B
[

by
~me
‘UI\
=

oo
RS
N
&=
=

Ve
o=
eﬂ
S
-4

)
i
e

T
=

Germany

3 imskgrste: jemy gt AT
e WA T

I mclunls bmres. bud a

Bard 1 Band 3 Band 3 g Banid 5 ] 8 Sared 7

i 1 iy prcas mhddd S Bagh A [ AT Sountise - sl gl Coumtng § E
Bl 8: W= &7
19 A RZ £ 2 st R 23205

RES-lype Wil Wil Py Hydro - Hydreo = large | Wave & Geoth, Bivimass Biomass heat | Solar thermal Geath. heat Binluels
wnshare Tshare sell Tidal elecir. electricity
Eenewable | Renewable Fenewable | Hemewable | Renewable . Remewable | Renewahle Markiet Market Market Tax
insrumsEnl Energy At | Energy Act Energy Act Energy At Emergy Act Energy Aci Energy At [neentive [centive [centive exenmplion
(New proposal Pragram Prigram Prigram
D €43
Typeof Feed-in Feed-in Fewd-in Feeed-in Food-in tanfls | na. Fewd-in Faood-in [nvestment [nvistment [nvistment Tan inoentives
JEETTE Lanfls Ll tanifls taniffs tanffs tanffs compensation | compensation | compensation
schemes schemes schemes
Tume af 0y i L 2o 20Hx 20 LER uilrh el L] (LU (L] (L] 1993
ienplemseniation
Kew fagtons Suturation Prive Saturation Returbishment | na. Price Seourity of Prive Inlrastrisiure
of potential | feasibility of potentinl | for plants up to feedstock
150 MW in supply 158 Frve
Long-erm new FIT problem High
Loww-term |_Lu;|m||.|“| . o
guarimtesd tanifl’ e High tax
-~ Lang-barmn soeeplance ineeniive
aanleed
tariff
Dregree and T ey e s na. (N e [Ty e s na nesnn
duration of
alpporl
Noteesmonie | seens e naeen " [ES 1. - e ”s o " nreen
Tstors

* Environment and Engrgy Efficiency Programme of “Deutsche Ansg)

Elaboration af support

. Irnsulficient support

s Larthe support

s Rensomably sufficwnt support
aann High support

asenn Wery lugh suppont
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() WARZh 4 EHHF A2 AT &FF 4]
L ez TRETRETBESUFI 2060 ™ - ik T REH L
£439611 T (P ) - LGB 4t ¢ (VDEW) 2 g
“Guidelines for the Parallel Operation of Ownenergy Generation
Systems With the Middle voltage Grid of the Utility Company” %
% ARt o
2.F EA B BREE 2 BERE A KT Fe £
(1) ERTFE T RTF (59/27) -
(2) 4 7 A2 M4 T A (81H/8IL)
(3) Ein® 2 &y Ein T & (50/5IN)
(4) &4 3§ ha\EFEFE -
pdfR AT S PRk o
S.ALF VDEW 3 X R R R FH 2 Pig T RFH D2 4ok 20 977 0 H ¥
T REE U A 20T o
% 200 VDEW 3 X RETREH 2 Ld T REHF o5

VDEW ({Germany)

~©

(5) &tz #ri: B & A3

T

A & EVDEW IEC al400-21]
{REEEE %_tﬁ el - e Load flow analysis
Valtage boast i A B I"“-’S[‘Wr +{‘“}|
i ER Y g
Switching AL/ =K, e " of =100 &, {w
operation Sy g

HFREUERay - SR BRI
Fl i 5% cﬂu: 1

JET] 3 8 A A R
T 4o WK -8

’Lb/ﬁ»?*ﬂ'g‘
ek g 4110 kv 2 20 kV 2 @ BRE sz g 4lE > % A/WA 2 Bicie ¢ 41282 &
T2 d Gk 25 T P SgcE E ] 0 Rhe & 21 VDEW iﬁ_,%: (AR
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2L ALE Y R e G A

Ordinal numbers Valid Harmonics
V. Iy, pozun 10 ATNWA
10 kV-grid 20 kV-grid

5 0.115 0.058

7 0.082 0.041

11 0.052 0.026

13 0.038 0.019

17 0.022 0.011

19 0.018 0.009

23 0.012 0.006

25 0.010 0.005

= 25 or even numbered 0.06/ v 0.03 /v

=40 006/ 0.03/1

=40 ") 018/ 0.09/1

*) Integer and non-integer within a bandwidth of 200H=z.
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R A fd A

FRERITIFRLE AR T A 2f0t 52010 #2945 9% > 2020 & £
A Rp 5109 FHFRR RS PR B eSS R
B IAT B 46 > B Y F T BT T Y 4 o B p 2000 E 7 0 B
T SR B D L > P 2004 £ S WP HE R SE 2408 2

f{&ﬁ@f‘:?,}&:}ﬁ—ijﬁ“ﬁ%jﬂi%@fiﬂ Be* o MIirf#ENE o RwIIRY G ¥R R L

z\ﬂ

B

RN R2ZFREFFCR A P EED FE X R o
e BRI A GRS R JF r R (7 MEP (£ 4 s ki %) 58 - = (2004
% 2005 #)amd et 2 oo p g 4 a eng B o B¢ 2005 £ et £ 3R
32004 & 0 3 & EF]SRE A AT 2004 £ ik o o MEP S Hp (2004
2005 & ) erjd pb 3 K i hoT o
REAN 2 Fi 2 BRAP#F R 2004 #4884 2.9 cE/KWh (37 & &7 5 % -
1.2 /R )~2005 £4 e+t 2. 9cE/KWh (FF& 7o 1 1.2 /R )~
2.1 h 4 12004 #5485 6.3 cE/KWh (#7& #7570 2.5 /& )~ 2005
EAEST.7T cE/KNN (F7& 3758 3.1 /R )o
3.4 AR 4 12004 £45 4 8.2 cE/KWh (F7& 375 % 3.3 /& )~ 2005
E485 9.7 cE/KWh (F7& 375 13.9 /R )~
4. A4 Frac g T (>50MW) 2004 # 4 e+ 5.5 c€/KWh (37 &

) W2l

"lv

2.7 A/ /B )~2005 E4#84 7 CE/KNN (FFL 3755 2.8 /R ) -
5. )4 Fa s T (<50MW): 2004 &t et 8.2cE /KN (37 & #7 5% : 3.3
A/R)~2005 E4 4 9.7 CE/KNN (452 375 % 1 3.9 /R ) -
6.5k T ~ 7 ~ hRE k4 FF 12004 #4585 8.2 cE/KWh (372 A7
LS¥13.3 A R )~2005 £ 8 9.7CE/KIN(FFL 37 5% 3.9 /R ).
H¢ 2004 & MEP 484 p 2004 £ 7 7 1 p 4 »c o
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B RRIEBHEAMP 2 RRFE ARG 0 T LR R
i s BB 2% W RPR*FIMEP AR S % o IR 2 L RA kP 25
BLHAZ YRS FRATRE 2 FTALEFE T FBRG B > Hirw
B2 aFddod 229757 o 2 2% R MR 2N RG TR B
S E I A F=h BRI AL DA A W 8. A
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2. A E S 58y #EA4T s (2004 2 2005 & ) o
= = 12 ) 1 s oy 24 2, =
TR E 2 A /&ﬁ%@v#ﬁ KRR FIS % drd 23 #ro7
. A= A L <
%23 R A @)‘ﬁ@v#%&ﬁxﬁj}ﬁuf T+
Technology-energy source MEP feed-in | Ecotax Total
tariff exemption support
Landfilll gas and digestion 0 29 29
Pure biomass 4.8 29 7.7
Mixed streams 29 i 2 ‘}
Onshore wind 49 29 7.8
Oftshore wind 6.8 29 0.7
Stand alone bio-energy mstallabons < | 6.8 29 0.7
50 Mwe
Solar photovoltme 0.5 29 9.7
Wave energy, tidal energgy 6.8 29 0.7
Hydropower 6.8 0 6.8

A g 2RI 2.3 1 Bdrdk 24 #757 o pﬁé#‘%i’lg 2003 & B 4
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1LEAp R % £/ 5.5KVA & - & #5520 230V e T % o

2.2 4p R 4 £ A0 5.5KVA I 60KVA 2 F ¥ » I &, & 5520 400V TR
EJCER A

3.5 % 2

€ /% 60KVA 1 300KVA z_ & 4L 7 & 400V Jﬂ“ PR OE R
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5.7 &~ 100 MVAJ);]z e & & BT 50KV bR e o

LI EFAKATREm R AT RE R

Connection capacity Mominal connection Remarks
voltage
=5.5 kKWVA 0.22kWV Singe phase, low wvaltags
=5.5kW to B0kW.A 0.3 kW Three phase, low VYoltage
=B0kKWVA to 0.3MNWA O kW Directly connected to low
valtage side of

distribution transformer

=B80kWVA to 0.ZNVA =TkW and = 25 kW
=3IMWVA to TODNWA 25kV to B0OkWY Far grid operators not
operating between 25kW
o B0V, will conneact to
the naarast higher of
lowwer woltage.
=T 00N WA =G0kW
P ” = R) S Te ~ . 2, > g = N .
FRARARAEEBERE T RTFEXRTE M T S FIRE

(1)

LW A3 R E iR 2 T RTAR Tk 26 9777 > AP LRI %
100 KV 12 F 2. s BER T 4-10% Mp 3 VPR AT FiE T
R 15 % B A 10 FH N B TR E s 100KV 1T 2 AT RS A
5% KN A F ER B AAE L K AE 0T > TR MY 15 Bl A& 10 f)p g

2260 R A SR MA SR © R AR RF

Nominal voltage Voltage drop Time
110kV and above Un=U=09Un Unlimited
0.9=U=0.85Un 15 min
0.85= U=0.7 Un 10 seconds
Below 110kY Un=Uz=0.95Un Unlimited
095 Unz=U =0.85Un 15 minutes
085 Unz=U=0.8Un 10 seconds
Mote: Un Mominal voltage L actual voltage
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2.7 F FHz kX TR R0.955F ST L2 o
B.oF EAs M B 2 R A A AT H
(1) ERTFE T RTF (59/27) -
(2) 45 T F2 0 7 2 (81H/81L)
(3) @Eim T 2 4 BT HF (50/5IN)
(4) 2RERZTHF  EFR 2 T2 HPr THFLF2 HpEEi 4 a
Tk PR T o
(5) T 413 k4 %% T (LOSSOF MAIN) % + £ 4p =4 (VECTOR JUMP
PHASE SHIFT) 1 ipl % & o
(6) B %2 % 4pik IEC 909 2 3 T y#2 o
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B A BEY 23 N eR 9 o i e
Lge AR R Ffepbg 3R> 2R g B# Al
I NFEIERMER L FHE RRIREER S ASS SR
THEEBEAIR
2.5 gl hper 2 B4 R EEEYARY 7 R
BmL frA A {IE e B P ERN R i B A
3.FEF BRI E AW FWEER RS SRR
RS R RESIR

! Certificate systems ]

b
e g o

Tax
Tenders incentive

TRE L%t
FE B R RICR N $ 2 F 51T 35

=
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76@
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3
ﬁ\dﬂ
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<

%Fl}’]k‘i?’ﬂ B A
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PR R Y B AR R RO bk 27 40 o A 27 T AR R & i
RO AE AR AR DR T GBI R ATR O BT AR 2

TERRERBFZL T AR F TR RBERFEE G U BT

Ls

RIE® > F 2 Japbff Rl o 8 @ e )T 35 ;;:« %% 7.8C€/KWh (47

Aok 131 A RS2 $ 2 EHOE 4.8CE/KIh (472375 % 1 1.9

AfB)NiERHE 3-8.3¢cE/KNh (#98375% 11.2-3.32/R) 1%

B9%6-8.8cE/kih (#F&375% 12.4-3.7~/R) %95 7-7.8
h

(3FTEATHMH 12831~/ )57 G5 4.3-8.3 c€/kWh

Pusstria (new plants) |
Denmark
France
Germany
Greece

Linembourng (enetmiurm)
Metheriands |
Portugal

Spain (fixed price)
Spain [premium] i

O 1 2 3 4 B 6 i - g 10

(Z) AH7RI T RE B E £ 2 HEBRE & @
BEARATREAHL R F 2 REBLRAN-L 28977 0 L L WL T
228 R BEIMEEE HAMER S

Woltage systerm Size of wind turbine or Transmittable power

wwind farm

Loww Woltage Swystem Small to mediurm wweinad LU to = 300 kKWW

tTurbimeas

Feedaer of thse mediuaom MMediurm to large wwind Up to — 2-5 MWW
voltage systarm turbhines amnd srmall wwind

farms

Ml iuarm woor ltag e Plediurm tTo large Uz to = T0-90 DWW
systerm, at transformer onshore wind farms
substation T g b

wvoltage

High wvoltage systaerm Clustaers of large Up to = T00 R

onshore wind farms

Exctra Fagh woltage Large offshore e im = 0.5 SV

Sy sterm farms
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RHREIAR > EF AR ZEBARR > P - AP L 28 7o Bt s
WAL L B2 R - B2 Bdod 280 fifdeT
1.0 & @ Ak $:300kv 2T BRI R A5 AR RI(IKY 12T ).
2.9 ~ X AR SR AR B 2-5M0 BRI R B AY BRE KT A
 (1KV-35KV ) o
3.7% ~ X AEY RS 10-40 MW RPI PR A AY REBHT T
(1KV-35KV fF ) -
A, #HE2 PR HE 100 MW LT BB PRAEBAERE D R
(35KV-110KV fF ) o
5. * A1 AR B 500MV T RBIF R REB AR RELRT R (>
110KV) o
() R BT RRETREE
BEARATRABT R RETRR T AL 20977 > B¢ 1R T
<LKV 2 TR % &0 ¢ By >1KV & <35 KV 2 R % 5 0 F B 4y
>35KV 2 T REE > MARFLAELE T RED I it doT

NS NS

2201 b SRR B EE T ERS L)

steady state volt- EMN B D[12) DK E GB ML [13]
age 50160
[9]

Max. Aug in LV +10% 3%
M Ay in MV +10% 2% 1% 5%

(5%; (2%)
Max. Al in HY - - 5%

(2%%)

Max Uy in LW 110% 106% 106% - 106%
Max Uy in MV 110% - - - 105%
Max. Uy in HY - - - - 110%
min. Uy in L\ S04 S0%: 0% - 0%
min. Ug in MY 90% - - - S5%
min. Ug in HY - - - - S0%

1468 ¢ 7 B % % (10KV/20KV) 2z &/ T B A4 2 29624 F -

2.% % ¢ ¢ B % (10KV/20KV) 2 4 T R H 5 & 1967 (4
AR ) FERTHTN Z AR @RI A5 T o

JLER P BESR (1IKV) T T2 EETREH L 2% 0T -
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(1) AHCHTRABHTE TR L 4]
FEAIATRETT e TR R E $l4ok 30 277 0 H ¢
2300 BB EIT TR R H

Flicker Planning Flanning Emission
Severity factar level level level

MY Hy MY and HY
Pst PE] 0.8 0.35
Pit 0.7 0.6 0.25

1. Pst MR L|EAH] A 0.9 2T » ¢ B2 L@ A 0.8 2T »
Mo ¥ R2 R R E L] 2 0.35 14T o
2. PIt MR @4 A 0.7 2™ » @ B2 R4 @44 0.6 27 >
Mo ¢ R2 R R E L] 2 0.25 11T o
(7)) A A3 TR B BT e R R AR
B AR R E T e P REET AR Lok 3L ArF 0 A
231 R PEEMT R REETHRT

protective relaying EN B D] Dk E GB ML [13]
in MY 50160
limitation of SCC Yes YES - YES Yes
over current - YES coordi- -

nated
over voltages [ % 0-15 6-10 10 10
under voltage [ % 0-30 10-30 15 10 70
over frequency f Hz 0-2 1-3 1 1 1
under frequency f Hz 0-2 253 1 2] 2

Other - - yEs

LR P BRERTFFFR LT RALE 0-15% 2 7 » © BT A
Bl T § R 0-15902. FF » B pF fF ) 12 Op 23 BF 5 B4R/ AR
KT 0-2 HZH 15> pewpr i PlIRAEF R m K o

2.2 % ¢ BRERT AR AT BAZE 6-10%2 F > T BT F X L

TR MY 10-309g 20 B 0 g pER R ik O B 5 AR K i 1-3 HZ

B (%0 MAF R Tt 2.5-3HZ # 17 peospir AV P iR AE R A T o

. EW Y RE/TRTFFFR LT RAZE 0% T o PR R
0GR AR Tl HZ # 1% > MOFR %A 6 HZ # 1% > pesipd

19

PRI e m TR o
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