e

AR A M AR A B IR

CAREED

100 & & S saes vt 4
TR A RNIRETHTENRT
2 R BEHRFAT
NEEE F

JRIZYSBE ¢ ST 4 O F

R4 BRI R

VIR A R
PR
J

IR E 100% 67 14p ~100# 6% 27 p

<4 p¥ 100& 8% 26 p



i~ Pl R BT ’E‘;‘EFEJL"E“%FI?EE'
L['r[ﬁs“lﬁyf[ FAE R H ﬁ.ﬁ Trﬁ[ﬁ%ﬁjf[ F EEpa; 4 FIJ_E&?AET_F:?F}IU

E‘§T51 F[BITH“ Di._l

i %PE%&*EJ%/%;?E, I

{ W] il ] 2366-7685
EH@“‘&%@ﬁﬂﬁﬁﬁ%ﬁVEﬁfﬁ%ﬁygﬁﬁ:

?ﬁﬁu@ﬁﬁqﬁ%?ﬁdjféFuﬁﬁéﬁﬁngﬁﬁﬁf§$ﬁ$ﬁﬁﬂzgf;wso78-2266

BT - (11 %5002 325013 P4 9 IS H P ()
CHBSIHAL ¢ 100.0614~100.06.27 S
ﬂéf’[E',ﬁEJ : 100.08.26
SYREIBEED -

Fﬁ%&%ﬁ]i T‘;f‘f‘if; F%%’Fﬁ(Smarthd) [’ F 18 (™ (Distribution Automation) ~ ?ﬁli:‘—f
EE %f ! (Intelligent Electrlcal Devices, IED)
PJ?}’%EI (I REZRA)

FUR=Tp s B8 a8 s > FIRIF 2 o R 2 0588 - kL = i
5B A A g E‘g o Ep[1 o 1l E'Iﬁ“ﬁ“rﬂfﬂf’f}ﬁ% E Hi?’ﬁﬁ fJL“TF”
F%?%ﬁ’Wﬁ%*“mHﬁ&ﬁp£%E®ﬁ% D
HB§$%:*+@%ﬁHEoﬁ Jgﬁﬂnﬁﬂ%ﬁw~
B R R PﬁTﬁW’EW£ﬁ¢ﬂ%R#{
LR 2P AREEE SRR HEE YRS
Y AR R G T S -

K P f' Efﬁ il T' Lf’i'f;ﬁig"( Intelligent Electrical
Device, IED)[&EJ_E? A Ti 1‘3“‘7‘ BB 5@2 T‘;fffrJ il 7 A kL
2 U R FrAY SRR SR Ay W
Rl el e F&h—ﬁ% EREE ﬁliﬁfﬁlaﬁ?' ¢RI
gmw%@%%ﬁ%ﬁpﬁ,(w%ﬁﬁ%w%#ﬁﬁ
PP R I B

H>

7~|?T1/ — R = H’:D«‘%@f,?}'?iﬂ[ﬁ (http://open. nat. gov. tw/reportwork )



B

L[r@ylﬂgfm '%Jifj:\]@éﬁhﬁj‘?ﬁiﬁﬁjﬁlr A PR

i g ?; ,%jjm Pt TG AR b
B F%v&«&;’gmﬁf £l il
CHEIEAR 2 100 5 6 F] 14 12100 % 6 £] 27 | ia’yf LI 100 # 9 F] 5 f!
o O, (g ﬂxmgylﬁgf[
. O A= R CR =iy TRV S DRl )~ Tt DRI )
i |:|3.PJ”’Fk,’31ﬁ§fﬁ’%’[’fFJ
- D4 =R
HE 105, Lﬁﬁ&@dﬁﬂvﬁ%
B (D62 Py
i O7& - R O Lﬂ}ﬂ%[aﬁ'%f%i O 9t ¥ SRy B pu & It &
. Eﬁvlt[ I OPIARRS DI o IMEEERE DA
\ FIERRRR W BOR B 1 fﬁds
7 los wyf e 0 L YRS R R R
i D%’fﬂﬁﬁkfﬁ%“'@&'ﬂyf[%?ﬁ (R FRICESHH -
bl Dﬁ%ﬁ‘*%ﬁi?% R |
9 # I%%%I#Lglbijf :
%t OLi# By Ep. 02 g OF) Cfi K A R RS
5 OI2. 8 pirk T U
%Ed O3 & PRI
¥
H
bl
H

~ HBERE %ﬁ%“ﬁ% 1 E*%‘Eﬁkrﬁﬁjj T QE’A;EJF'E ”&*ﬁﬁkfﬁﬁﬁ Bl
. f'ﬁkr’f“i ,ﬁaﬁfgﬂgi.ﬂgﬁugﬁﬂ} TEE JFk’ Llr@y%ﬁgmf ’Elj}%%gimlﬁiu .

= RS - PR B = B R VR




A

BHGANEE L TaE SR P AT A e AR
FIE2ama tHFEART hs wFaHlmy /Y 45
SR Y p AR 100 & 67 14 p g 160 27 pEFREM > H3

14 % > ek fE AR 0 FORFY PR B RATY P E F A

AR LR P PEEEE LGRS THRT LR e gk
R FRFHE AL 2 R R R BB T £ AR
FE T AT SRR RN AR AR kR
$oma TN MY FE LD B B PAHT

R IPEPR A FT LA R 242333 %% (Intelligent

Electronic Device, [ED)ipRiinti 3728 R 2 A KR ZIBRY o

AEEPNF O FHFY D DF A EARRE Y el B

RRE U P W PR R BRI T

7,
%
N

N

B A AR RS TR b SR R e



p =t

-

N

:\‘

|

. 26

By

N—

Id

A7

S R < B ==



SRR A4 S R o F R M T
RO FREFLANA? AR R AT EDER PR o
REIPN R 4T AAR PR e E Y LY ch S &
EEFESAG TR St AHBAFT ARP EHE AR AR F
AKRZEN SR 2 AT TWERETE ~ 5T ko

.
3

=
e
B
|

5}1‘{

EARBBFTEAIATHR (D6) ¥ B 408 » e k3L
MHP R A FTEIHEAF D N RREAT ARG BT
TP R AT FETI LS i T kg S BT T
FSRTHORGER AL o T R o 0T 4 S PP ICT B
B fag* Wi (A2 FEAT+EE(ED) ) P ERET

1 % f ¢ (International Electrotechnical Commission, [EC)3™ %

- ‘u\

A

BEABLAET iﬁ'l’ﬁ' B s EART iR m A Y LR P
E‘ﬁx’f’r_;}? ﬂ 4 5 /))7‘?!’7? ﬂ_.i"fﬁ ?_, % Lz fﬁ,—%ﬁ bt’ﬁ"‘/i‘}"fai ' 1 r‘]f@fi)’i]-;}g_

Z‘PU*% );‘E T/T:‘;—; ’%%fx‘ ;E ‘/‘E‘II:"J/’J:&‘ iil‘io é j’é?ﬁi@] é’—P\ ﬁ’]%‘\‘*}’]' )/ér Wi#iﬁﬁg ]}x]

\f“b
ke
ﬂgv_ﬁ\}.
—»q
=M
A
B
i3
&
=%
F.
’:}
A}
4>
o
=
F_&
=i
'T_\
4~
e
/\w
PN
prp !
L)

6



R TG FREAPa AT AEE 2R 5 17,0000 kAR T 4

z@%’ﬁﬂ~ﬁmmﬁﬁﬁzm0&%%ﬁﬁﬁ%g*ﬁﬁﬁ

7, A00MW = 46 FIFCRHif s> £ 2050 & £ 4 i s £ & & 25% 10 5 £
o H

ETAEPASESR IS HARFELRAELRL S -

—\
\

P LT VR R R W AR 2R P 4
Brlh i A% d iRo BT 4 i & 84 EONNetz VE-T -
RWE 22 EnBW w %34 2@ 5rled »w 334 292 h 4 453
Moy by w5 4238182 2% -

AFYIEPPEIEFNE AR R DHRT ks B
i %daivbﬁﬂﬁﬁﬁﬁ%ﬁﬁ AR A NRERES A
?Efw&%’uﬂﬁﬁwwﬁﬁ ARz o REET VAR X

(F)VBRERRL 2 SRFT AR RT AR o M AFET

FEBBNE PR LF RS 0 FE R BN RN AR s

(Z)AFE BB > 1 2R R AR E T 2 LEF B B R

THBEPN DD 5T 20PN EyHL Tl 8 2 FlEdk !

(Z) A= p PRz Ko BN AR REP RR B A% L2
FEZARBRERTREFEEE



o D REAR

- ~ T4

AR g ARI00# 6% 14 p 5 06 % 15 pARE i AR
367 2T PAEASEM £ R o dop B R Y ER @
FRAE 975 11 % o AP B AEREN T o Fiwirm s &
WY CE? EEM R AT E T AL E N R EY )
bod 2-1 #7F o

*2-1 FY 742 p %

?‘Jl"gﬁig ek iy 2 oy 2 201 4 2E 2 212
B | e | FORPRER B2 R FURES B s
2 P 18 % A
Vi :t' (L(;cation) (Institutions & Persons to he  ( Topics for
( ISitng visited) discussion
Time)
06/14
~ 1A% (TaipeiFrankfurt)
06/15
S R
FEAT®EE - F
SIEMENS B2, ¥ ga
i* R AR Energy Sector FEET ALy AR
06/15 Frankfurt Power Distribution | iz 2 £ 5 jig 1* 2% F°
Division AR o
Yuan Wang -Introduction 0
SEIMENS Smal
Grid and Portfolio
SIEMENS E 3 AYTRA MG
Energy Sector EAEE A R T kR
iE W RAE Power Distribution (IED)% ¢ 4 i s #
06/16 Frankfurt Division R
rankiur Thu Hang Pham
Energy Sector ~ [|EC61850 & & 2
Power Distribution Divisionf® & /& st & %2 &
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Cedric Harispuru

@‘ o

-Introduction 0
SEIMENS Smart Gri
and Portfolio

-Intelligent Grid
Access via
IEC61850

SIEMENS
Energy Sector
Power Distribution

LA RARET(R &
BREETDE N CEApHIC
TARILERLeA

b -

06/17 | # W s AR Division _
Frankfurt Sven Képpe -Solution to networ
Energy Sector [0y recycling energ)
Power Distribution Division/iké wind generatior
Arnold Kuhlmann solar energy
PEN A ot e
06/18 Frankfurt gt
PEN A ot e
06/19 Frankfurt St
3¢ ABB +
- P~ ABB P o &l
AR TR R B
2]
SHHAA R B A2
EREE L
ABB AG LR Y E RS A
Senior Director e e 2 B
AR Astrid Bottcher fj :“é_;‘ s B
06/20 | =M > Head of Marketing & e

Frankfurt

Technology
LBU Grid SYSTEMS
Gunter Strak

-Presentation &
Introduction of ABB
Wind Power
-Project visit of ABB
“BorWinl-HvDC”
project detail
-Distribution System
Analysis and
Optimization

-Efficient Grids for




utilities and
industrial companies
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ABB
Head of Marketing &
Technology
LBU Grid SYSTEMS

- ABB * fi e o
7%t 2009 # iE 7
MeRegin(Minimum
Emission Regio)yi* &
BFHw o AR
# 735 15030 & 33
T e 50 B R

Frankfurt _ G_unt_er Strak #£8 2 8005 * & o
Distribution Systems ‘Briefing of MeRegio
Power System Consulting Proi .
: ject Detall
Andreas Underbrink _Project visit of the
MeRegio (Minimum
Emission Region
Project
-22 ABB 2 RWE + R
BELBE A% ¢
S e
ABB i</# & STATCOM %
Senior Project Manager |« « ag &' p % 2 /%
Power Technology |-« 4 4w 5 .
powe e ‘
06/22 | = W A Stephan Kautsch -Training Seminar
Frankiurt RWE | “Wind Connection”
Power System Consulting :
Business Unit Grid System -Power quality
L controlled at the
Adam Slupinski point of connection
LV/IMV STATCOM
AC vs DC
connection of
off-shore
-4 ABB % &L H
B4 IIRE Y
ABB - FGHRWE)  (FGH)* f 3.5
06/23 | © W 5.4 | Department Director PowePn-shorex X %

Frankfurt

Equipment Technology
Christoph Kahlen

Off-shorer. 4 7 #-4p
PSRBT ~ SRFE I
A28 (7345 o
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-Certification of
Advanced Electrical
Characteristics based
on Measurements,
Validated WEC Mode
and Simulation of
Wind Farms
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F-BRHEREREL
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FBRATEART 45
Feald

Factory visiting—

Frankfurt |DistributionMedium Voltaggq Switchgear -
Boris Begovac Transformer
Protection Relay
factory tour-
2. Control Room of
Smart Distributed
System visit.
06/25 EWHLAR | [RETIBEAT R FFP T AT
Frankfurt A& -Data Compilation
06/26 | ., «. .-
~ /;rfn;k}zgrit i£ #2 (Frankfurt>Taipei)
06/27
e kN
Ay My - e o RGP e FERT %
2 RN SRR B T

1. Spectrum Power DNA overview :

a3 o
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* % %(Distribution Network Applications, DNA) » iz & & st

11



RO GRBER R LR AR R T
FRLFLTREHBET RN SRR P T FA ST Rl

SRR R/ RRT 4 HAIR B AT

— I3 ¢ 7 (Fault Management) : Ae¥® ¥ #x 3] #= It (Outage
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Faults)E 2 —4r X AR T 5lLF & ¥ PRSI LBy 2
2o e gd [EC61643 5 T zhB~17 Tt o %éﬂﬁgﬁiﬁ
T HRE RS TR ERBIERE RRE R
ﬂﬁ’%uﬁﬁiﬁaﬂ%@j%%%?ﬁfﬁ” AR
TR A2 A2 R RETEREF L R L p
HIRE - EFRB  FEFAREETREL WL BSE FHE

— Wk i Fp Rl #* sv (Status Estimate) % & fe @ & Svt min
(Busbars) & B ~iin > o E T F Y > NBEFT R
b omiEe iz F 7 BT (Voltage Limit Violation)z
Rl o 2 Hp f R AR R 0 Tl AR 4 %4k St(Advance
Metering Infrastructure, AMI) & # F#L > & ik* = i*uﬁxzir 7
PREfEp e e hMPERRFT 5 10 44
2. FEAfeT ¥4 ¢ < (Control Center Spectrum Power)
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Archive

SCADA: monitoring, alarming, measuring,
calculating, controlling, topology

Communication: secure bidirectional communication to the
field and other control centers (RTU protocols, ICCP, OPC, ...)

B 2-1 WEAT Eid kB

4

ST RRRBEE BT R R dak

RICTR3L - RRAFESE - TREd 2 Farfte A8 0 ¥

« 3

B~ R I E 2(SCADA) T & v 35 i e i #-h 35T sk

B AR S R S R b A TPEE ST o)

T

>y

2-2 #7T

* Integration with windmill
SCADA system

= Monitoring and control of
wind park and network

« Transfer of requested data to
utility / utilities

Bl 2-2 h FrEEipT o
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Yesterday

Today

Tomorrow

Future

SA conventional
MMI/ Control Board

SA with interbay bus

Direct Access for
Network Control

=
event recording »o
protection z 4
& zuEE

SCADA- distribution, metering

Router/
Switch

Gateway |
Protocol Conv.

Gateway /|
Protocol Conv.

.

A

@ |:||:| |:||: HHH <—serial communication -4 serial communication 4 serial communication
o to other bays to other bays to other bays
T 7
.y ra
Ewyﬁ‘ L g=i 1 =1
O 3] DGEE — / | Des [ — s LT
%@ ie) % | D i}
T a8 T258 D
s X = L — | Sensors & =
Bay cubicle actuators Bay cubicle

Bay cubicle

Bay cubicle

Bl 2-3 ST 9rp & it gieEa[Cl109 1 FE2 ]

GHp B LTS 2P Tl A FRE R L B
EAFAIR B RAE o SR 2P 1995 E s BAR Y B - B

it 557 9%(AE MK E:9,176) ¥ v o g FFE

ARAFGERRE T e BARY 0 JUES FE AR /G H

SFEFEEFEAE TR S SRR L

BB A PBMD B JE o p i BB R 2-4 -
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Optimization of Energy Supply T""“”"""“""""""”W SIEMENS
Paradigm shift in power grids: The new age of electricity

19th Century 20th Century Early 21st Century End of 21st Century

Electrification of society Extensive generation of Shift to new age of electricity
"Age of Coal' electrical energy i Challenges require rethinking:
*Age of fossil fuels' . '3) Climate change

Unsustainable energy system Unsustainable energy system _—

‘Generation and load closely ‘Generation follows load" ‘Energy system shifting' ‘Load follows generation’
coordinated' Integrated network, central Increasingly decentralized, Central + decentralized generation,
Supply island with generation, load stochastically fluctuating generation intelligence with ICT?,
stochastic load predictable, unidirectional energy flow ‘consumer’ becoming 'prosumer’ bi-directional energy flow
Fossil energy source, Fossil energy sources, Fossil energy sources, Renewable energy sources
hydro hydro, nuclear hydro, nuclear, biomass, T e
wind, solar clean’ coal, gas, nuclear

No environmental concerns B~ B B B B B> >

B 2-4: p & it B AR

5. TEC61850 *: 4 & 3| fle & 4 2 i ¥

(w

gy 2IRT A 2P RIS 5 [EC61850 + % fe &
FEULTFXREED) > w¥ it T - RBF -LFFIT I RAE
T BRI B Y 0 & B % 7T 7 %% (Protection) ~ £ i
(Measurement) ~ #-#4](Control) ~ % if 2t (Communication)# i °
[EC61850 i 3t 2 d BI*% T ¥+ ¢ (International Electrical

Community, IEC)# 42 » @™ 5|k Q)& 7 R84 2 ¢

— R TR T AT A JRA B E R - BT

PEEL G FREARA B FIL R A B &
B4 AP Eenfe R - 25 2 B RAEA g &k 5 1EC61850
R R P R R AT B VR
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B 2-6 A3 E T R R o

6. FGH-Certification of Advanced Electrical Characteristics
based on Measurements, Validated WEC Models and

Simulations of Wind Farms

Forschungsgemeinschaft fiir Elektrische Anlagen und
Stromwirtschaft e.V. (7™ @ # FGH) & % FGH Engineering &
%ﬁmﬂb%—%ii?%i’ﬁﬁgé%ﬁﬁﬁ‘ﬁiﬁﬁ‘
HREED A HRE 2000 #AACES] 2P Ak 25 - B
Y ANENT A BRI T 4 AP e A 2 (S FCH A e

FERIREIP S REL A€ R KA FEMT N AR E
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e X RERRIE L LR RSN S £ X RS 25
W 2-7 7 -

Organization chart

Organization chart of FGH Engineering & Test GmbH

Managing director
Occupational safety Quality management

| | |
Commercial management Testing laboratories “
Cables/Accessoires Te:mperatur_e- DKD calibration
risefclimatic

Bl 2-7 FGH ‘e 78 41

WA 22 F g S EEERERT A T R A HpE oo

BET g BRI AP E F TR AP MK K FRIIE 0 N B A

-3 4 4 B R 3] (Reliability-oriented network planning
accord1ng to deterministic or probabilistic criteria)

-F A F = (Asset management and development of appropriate
maintenance strategies)

-2k % ¥ £ % (Condition evaluation and estimation of the
residual life duration of technical equipment )

-2 4T R RE T K % B & (Integration of decentralised
power generation units into the network)
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- 2 pr Ak iz = # (Evaluation of protection and
control systems)

- b 1 %A B P MR #E (Certification of the power
generation characteristics of wind energy converters)

FGH F p¥» 22 4¢ B RWTH Aachen University ™ % # i 72 3 #54f
BERERAMERFLR S FTRECE RIS AR REETH)
% BT A%RIF(LVRT Testing) & 3R fRa% > b 3K & L & 5 3%
W2 WRFE ] R L EK P SR BERT » HF

LEFRRTR > T RAPMIRERS AR AL AR RF TR LS

BB

F_L
=N

ToARER A FTH(CALRFR IS FELE
2 AN GURALA S B E R L S F A FGH 2 P A

ERFL- W28 AL FHFGH L R L

B 2-8 &2 FGH * B & %
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*=t %3 FGH 2 ®:4#3%48 5”7 Certification of Advanced
Electrical Characteristics based on Measurements, Validated
WEC Models and Simulations of Wind Farms”™ > p % ¢ 452 h 8% %
HP(6rid Codes)—# 42 h A3 MKT BRE 3 MM E 3 F R G2 %
EARR SR FF L2 R ETHNE R MTRTARPRESSEZ

W AR(H - R/ ERGR ) -

ML R T AR S FGH IR0 A & JRARE P > RIEERE L & 4
fe 1EC61400-21 = R z_» BlFEpN % ¢ F*Un T #(Current Limiting
Reactance)# o &t Rk PR 2 AR E R R P 32 0 b
W d W o P ERRRRBEE T R FHRT A N Ap MR
WAL W a7 R RRIEFEIRGH o A BT LT

B4 3 & HplE(Conformity Test) » B % S5+ {6 >4 FGH 4

—,El\;;:’.xp%.g ¥ %’ ° ;::J.‘»;E.I” ﬁia ;:.Lp%.@ F %’ '&‘?@ 2_9 ’ 2_10 él‘i_ﬁ. °

AHHE [&]—(Q

[ LAY

WEC Fied test Testing | Conformity Test Certificate
by accredited Report applied to specific
Testing Institute | Grid Code I
T e s e e e e e e .

Certification Procedure

ﬂ 2 9 /PJ pé‘}i P:\LPE_IH %E—
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B 2-10 :FEEF %—
7. Project MeRegio

MeRegio % > Z 5 The Minimum Emission Region
Project » & G W rc s B A E 3 % % (E-Energy) £ B35 2

» 3% % % d ABB 2 @ Christof Weinhardt # L f % » %2 ¥

W

i & 35 ABB AG ~ EnBW ~ IBM ~ SAP AG 3+ ** 4L W o = R =

—
(S)]
o

T4
=

LA T 50 NREA EE 2 1000 B¢ (¥ 42T 4

GEI F SIEDER ¥ SIEE T RE D ET ) S 3 E2
Bk AN o AP EAE L EEFEUTI AR

(IED) % WK 0 ﬁﬁfb;;b/))?ll'f@rg A B‘b/);‘?l/ﬂ 2

‘m&

At REPQ

-

TR R R AR TR AR i R A il o A3
LIV AT FH A
MeRegio 3+ & “7 %2 FIpE# L B X F 4L P 4L > | pF

BEBFRARET ARRG FE AR REE T

!
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AL o PRI ] 0 3R et 2012 10 0 B0 2R

Billin market place /
i commercial
systems
of network
Billing operator
CORE network usage and
Plattform ancillary services
Middleware
technical
systems
ALBBEE Network Control EnEBul Interface to of network
nénfj,ﬁ_“gﬁﬁfgg;’m Smart Meters apEral
AL IR I Distribution Autom.
' RTU, communication
bay level
EnBW  smart Meters EnBW  smart Meters
z : i
Generation / Storages Consumption SRS
Internet / Internet /

Display / Control Box Display / Control Box

¢

® 2-11 MeRegio /i $7¢ 15 B
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74 293 % R E GR(HVDC Light)$ci » HVDC Light #tir2 4
e T ART R A K RATIOE T S S T TR
BT I RF 2147 E 3] 1200MW > £320 KV -

A BB S CHT Y R T R P EHR
B o R e s A andk ik o ABB o P ¥ APEE T A
o R gd SRR AR FT RSV R FFRS
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1115 ik

ERAE AL E 1L ERE - 0 LB - SR B
FAE LR T MR LB S EN IS EER 4 A HA
kA CEBELANRPBEDS B EE TR 218

2000 # AL BFC A TR TR 2010 E4* £ 2 iRt £ B2 P

F_&

o

=

1.1.2 rz ey i

MBHET LREER LS > THAP AMEhH PR TRIEX
2 B MR R B 2025 M PR 1T BPi R 5
IR R EE A B f%fé#iﬁvﬂ- A iR e

1.2 £ 4 & Rrc i
REEEL 2R £.5 7 i3 swikihg K@ 2(1)
MEBR A R BB R (DRiE: 28T R REDT A4 KL
Lol et (4)pE ¢ 8 @]r}w Eeorg b4 o d £ 3.2 T M AT
FREAL AN RAET A BRI 2000 £ 4 5%k 3 2010 & pF
112, 5% 2 2020 & pFern 20% o
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Goals in Primary Energy 2.1% 4.2% To be defined

Goals in Electric Power 4.5% 12.5% 20%

# 32 AL A iR
B 1A ATRGIOP R BT T S8
« 4 i f(ecological tax)izi

5 d 41 TATEAE 4 5 kit (new EEG, Renewable Energy Law)re X 4%
£ 2GRl g B e R

7 FEE R #3000 200 million ® ~

% biogenic #3735 £ i

1.3 % B jkiw
LARTA gk + #THA

HEBART A td s ire 57537 4 o @ (Transmission
System Operator)#=+#|% » 4 % & RWE Net -~ EnBW ~ E.ON Netz -

Vattenfall Europe Transmission @ 4] 3.1-

28



Vaﬂ:enfail

=~ — Europe
Trmsmlssm

F3LEEE L L4 27 FH

F3.2 5 AT 4 4R d MY 7 ool Wi 3 65
220/380kv (B % 161/340kv) > AR E * % B A3 H
PR TS T e L ET RIS - AT
- b g <A»@33ﬁ&%mm%§*i ST TR
. 5
g

PR SR L RS S A T
T o P BHE T AR < TSO %R 4 29 p Kb Fani ] 3|7
'l‘,( Z)\\I% o

29



L
Fd :
¥h

4

hign voRage power grid 220/ 380 kv

E] 3-2/1-1: ﬁ];ﬁ 4 /"E ﬁfb%‘%

380 kV interconnected system
S w0 .50 Gva

lmrge power plant supply

IFMCONMBCEON and Iong-tstance Tansmisson

—— -
—_—1-
—

S > 300 MVA

‘lJ- =04 | GVA 1’
= e

o mu_w grid groups | .
5 =10..25GVA
irsrconnectian and

T transmission taske —

e
qu 5,,-nuu3mwa.l ?

Large offshore Windpark

Ci 5,03 .08GVA

110 kV grid groups
S =2, .TAGVA
Regional transmisson and distibution tasks
{@.g. town o industry grds )

-

—
— 0 —1-
e et

Sy w0 00 WA

7 Wil parks
él_ S~ 10 50 MVA T wl' e
«| 20,10 kV (30, 6 kV) partlal grids
5; =200 .. 1500 MVA T
| Local ransmission and distribution tasks sl
Sqp= 3 7 5 MVL
- .1 - Single or group Plants
Ei S = 100530 kvA T [
% o
— Low-voltage grids s
Sy =30 M 4P (5
= Consumer supply LT |

Bl 3.3k 87 k& &hd 4

30

Singla or growp of
small Blants

KERET




2. AFCA N IRF THTEMR T b R E R

gL AR TR B AR T T R 2 R
HEFAIGCTRF T T LR T EART kA
718 AR B RAL

\\YB"

2.1 AT T HpeR L Ry R o F
AR R ZE D SRR R R A RIRERAAREL 2 N
BlE R B T o Bal A kAiRE s -gécrﬁ;,gix,éf-? Fx b oend 4ok
oAkt Ty MR F B (line recloser)frif'& 3k » B & %-DG
o AR SUR-R R RTR AL SR (TR A A o gt - S 1T A L
BB PR o Tk d 2 D6 e he AT
PR AR GRS R AR 0 m S e S amé%‘@ﬂ;‘:ﬁﬁ;
DGig Bped kb€ & ol % &
o B M frikrg SiiE %77 £ (breaking capacity)%’ B FlAFET
¥ Fla ok iiER T 4 (short circuit power )3 svm % iF 7 & o
é,T*zLIFLF KA IpH o
=i R B g F1 5t DG fod 2 B4 » fF(Bldr T B & %
£ THRE R A o B E T (variation) s
fvo § - 82 A A miEfr(explosive) i Si T 4 T 3R A &
éftl‘ﬁlii‘ 4 PEH-DG R o
B REE AN L IR R LR R
(settings)  ATenFHELAM  F P v & B Pl AFRIE { HF
o A
aity ﬂ“/r"’f‘—"&ﬁﬁ;{ F_EPF éiﬁﬂ“‘?lfﬂiﬁ:
eiod R B(inverter ) T 4 HF T WORAETAE S ABXT R
AP REFLE > HERIVETLEEFZFRTREAFTH -
ERBE T E ?f);%éﬂﬁé‘: A I S
P o

129
A
~—
3
S
p
3«\

3%;

F AL BT N e



{
b=
!
=
R
=3
=
@
-
H_
@
2
?i;

R4 OFETE - AGEBENL S AT T
TR B P AR P ﬁ%%m% E i 2 R

Fi R S DG B

’ﬁ Yo 7‘f\?'mrif.?-ﬁ,/)u-§:l“°

?;%E\} PEE R kR T E ATk ALfEE
.

iy AKA G é%%

F e o Wik AR e e R aE Al .
R REL L TG Mt
s 2%y - D6 HKET

B R AR
do IR R 2 A E R EOR R v FR L

'ﬁ o
&

32



2.2 TRAFE
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