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during utility outage
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RER R B SE NEFHECEEGHT Z &S &R/
(Power intensive NEEEH (Consumption) (Ratio consumption/
industries) (Exempted companies) (GWh) companies) (GWh)
4fk ¥ (Paper) 107 14,062 132
#5E(Aluminum) 40 10,699 267
% E (Steel) 37 11,945 323
7KJJE£(Cement) 25 3,738 150
RER AR SRS <~ HHAH
(Total: power intensive 209 40,464 194
industries)
RS R 2 RE
JEASE IS WA
(Total: ALL industries) 2,057 107,477 32

ERIFE © Poser et al., 2014

35

30

euroct/kKWh
= [x*]
w (=]
1 1

=
=]
I

(5}
|

=]
|

2007

2008 2009

M EEG levy

2010

2011 2012

B power costs, taxes and other charges

2013

E17 fEETF(F B E
ERIFRE © Poser et al., 2014
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4.3 #LEE|E X

LRSI AARIRA » H I B IR
AP RZE > BT ERE B ERRIER L
- HefT A RE TR B e SR EEUR - [
B LS EAS RN B AR RO IR 4
FE(E19) -

B 7T 5 Y BB R R 45 IE e bl 3 B B R R
AEHTE LR R B L OF - HESHERRFR(ERETL

AR T B R A B A0 T © (1)K JTE R
PRV % 23 S 1 R P R S e e B - [
KT BRI - N B EE R
HE— 2 BRGE K BRI - 50K T BB K
KB IR EE - AR EIR S - fRIEMSCI
(Morgan Stanley Capital International) » BNAET20
REGE T A EE2008F £20134F - HET{H
RS E—F » Q7T (BT (Weidner, 2013) -
(R E202 201 0FEBON £ 228 S\ SR EH R
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[E19 fEEi S ESE S,
ERlAE © Poser ef al., 2014
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&
<
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<€
<
<

g

STANDARD % Rating as per Jan 1. 2010
&POOR’S
® currentrating

Mooby’s

D Rating as perJan 1. 2010

® current rating

20 BN A AN S T S
ERIFE © Poser et al., 2014
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R o R Ry R A A ol Ry ARl
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JE G A S LR IS MR
HER A RE 2003 FEF2 TG £ 20124
121335+ HINFAEREFELHE > [RIERE
i~ R AR OD R - oA R
SRERERERAE - HOFT AR AR TR (L EE Rk D IS R
& - TEOLEE T Rt P R DRI B A P ik
0 E23FTR R R — R RS EE - NE
ARERBILHFEBCR > lBESN ~ H&EHEFEK
8L R EEIE D o KT E R
SRR S L R R AR S
SIEEEE - DIERF R AR P -
24P Ry — PHEKIE TEFR A BB > (AL ER
BLE T H AR Ry S B A - SRR
7 B N B 2008 E85% (K £2012410%

MW Pump
storage

Hard coal

Lignite coal

MNuclear

1] ]
17.06. 1E.06. 19.06,

HAERBE 1% R 8 100/ N[ R 2 EX
(EAEE1S/NRF > H RS S A o R e A
> HEERran ARl S kIR Bz 3 7R Bk A PR
R

BESR > K R A T A R ok
TR EEEE ST > TR DI SEGEE R

iMagatHYE EEPAEIAE - #a R A EUENE -

AEIAVER RIS > T BT A SH B B AR
KW IR YRR - TR KT Y A2
A AR - AR TR 4SS R 2 BRSb
A e

EMRRRKRE
RUNE % 5y B RO o IR

Do Fr S S

20,06, 2106 2006, .06,

[E23 2013F(EE]—HFELEE
ERFE - Weidner, 2013

1000

Peak load Intermediate load

—Base load —

Hours per Start

Stand by mode

Service Factor =

. 10% 85%
T T T T
= e 8 e = 8 2 ® = e ®
(-] o =] (=] o o (=] (=] =3 (-3 [~
- ~ - - w © ~ -] -3 ‘O_

operating hours

1oral possible operating howrs per year

624 {EIEIRIRAH B M 2008 - 22 201 24F 7 7 EsE ([
ERIAE © Weidner, 2013
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SR B4 S TR O AR RS > L BRI B A
WK B FEAEREROFEIT I IO > (PR TR
TERES20(EETT B R A
BARY  WRSATRZETTEEE - 18E12014
FEEEEEE29. 1B/ - Kb BT T
BRoy/1E - SR P B T R Y
MFE > S FRSEE -

£S5 2014FEEETE SN

A @
ZEEE K AN (Cost of power) 12.20
THEAFEE (Charges) 16.91
B4 2 (Grid fee) 7.00
e =2 (Concession fee) 1.80
AR RE I BN IIFR(EEG levy) 5.30
it e ) Preg U iR (Offshore
liability levy) 0.25
RS IIE(KWK levy) 0.13
ERHET AR I PR BIFE(§19 power levy)|  0.33
& JIF5(Electricity tax) 2.10
FEEEE (E (Total retail power price) 29.11

ERIACJE © Poser et al., 2014
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2014) - FEEIHE N ATTHI R A AE TR R B
IR RPEAN BAC s o R BT (R LRI
[FF4H > BUEZ B Efe e E RIS

FUUE PERBI105F 128

SR HATRIL - AR 20174458 © TfHEE
IR A IEET - I IR A RE TR R B
1 RS L5 -

4.8 BliEESMER
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B P AR AR R OF 4 AR T R 1 R e PR mRE - AT
Bt as BT R P RE A [RIIRE - ey B B 2 S R
S K BUE SRR - TR KGR
JEVI E S 2 SH e ISMAXTE] F20154F 4
BRORFS C S i ds de KA BLAE RE (THS, 2016)
Siemens /X =] F520 1 SEEBOMN B R EUE R (5
R —  WE2SHTR o B8 AL AR TRAYH i S
I o REIZWRKE ZHRET - QIE26FT
o

5. BERRHMERLRE
REMTE R Z25K

RN 2 AR EE - HELE
LR (RERE2011FE 2 45t » 30880 HiZ
BB B 8208 2K (Schiermeier, 2013) »
[H B L A S0 2R (S F Z AR 4EVDE-0126-1-1 » 2K
SR BB B/ E DGR ] K E RS
WFEUR/ VI IERE B RIGLEEINEAE
4 RAFKGESIHPTERERE BT - BERGE
EASEEKNIRISI > 5N ARG BB = SR
e RGPk K PR - SRS B R
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MEERSHAT > 2012471 5 1 H R EEER H F AR RE
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VDE-0126-1-1 » ZUROFE 2 FRARE IR E0f 25
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[E25 2015 Sk ER& 5 E
ERIRJE © Ho et al., 2015

Wind energy

Biomass

Solar energy
25.100

Hydro 12:900
Geothermal 16.400

Publicly funded 8.300
research/administration 3‘?556%0

)
137.800

49.300

121.800
85.700
63.900
119.900
126.400
127.500
119.500
6.800
68.500
113.900

49.200

m2014: approx. 355,400 jobs *
2013: approx. 371,400 jobs *

©2012: approx. 399,800 jobs

m2007: approx. 277,300 jobs

M 2004: approx. 160,600 jobs

* Update based on 2012

[E26 200444220 1 44-18 B FE AE RE IR £ 2 3 A8
LRlAE : BMWI, 2015

T ETERGAVES > (FREEAGRE
MR R RAFAVE i E o W 0%
AR - REfR MU DU S BRI IE
WHEE ERVRE ST o AENIE T BISPEE ERRE
Z AR IR O E S E(Singhvi er al., 2014)
(Ellis et al., 2013) » DAL EEERAAEE TR
HregEE R 2% -

5.1 (i8R &
& BB A A (RS TR A TR S A

EEAI B AR B A — BRI A FTA R - H AR
EH RV ARG SR AR EOK > £ H
ATLASTRR 1. BRRR/RETHTZERIRE ST + 2. SRR FEHIRE
733 3. R BB 2 BB KA R EEE ST 4.
FH B ECRIR ] -

5.1.1 EEAZEHIEEN

B S IR SR TR (AR E R
#HEN > s RIS - FrEEE - #goK -
KA B RE TR ENRE S - A] A BhARE £ 4k
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RERCEREZ BB - RfE A RE a4~
FEI RS LS HATH R 2 R D)
61 J B BRI AE T E Rl Ry DA 2 BE AR EORIA H
(1) B = 827 Ry WO A [5] 28 40 3 L i > A
# oo BR T E AN o 18 B AR Bl K
F]{#h € (Bundesverband der Energie- und
Wasserwirtschaft, BDEW) 5 g1 3% K [51 2 %
Ko HEHFEENEREERI0 KVEL10 kV
B TR0 950 R RE 1T -
P25 JJ & th s (Electric Reliability
Council of Texas, ERCOT) : F& Kjr20
MVAZ [ESG AT G4 EE 7R B A D3R #+0.95
AR BT o (HEREE TR LN R
HUEDIER10%%E » S RREELASED) 5 555h
JE\ 555 < Dy IR E 7R RIZ ERCOTHE it 2
EREAFJERE (Voltage Schedule) > H AR E KL
IR R R AN - IR E DA -
(3) EEAE IR A F e 4k /i % /B H Sy (Bonneville
Power Administration, BPA) : #R#&iIE[E 25
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Issues in the Development of Renewable Energy

Zhen-Jun Ye'" Zong-Ying Yang' Bo-Cheng Shen' Chuan-Hsin Kuo' Po-Yuan Huang'
Yan-Jun Lin®  Chia-An Chang>* Kai-Xiang Zhang' Bin-Kwie Chen’

ABSTRACT

Growing environmental awareness has led to increased attention toward energy sources in recent years,
and governments worldwide are developing renewable energy. Renewable energy are characterized by their
intermittent and unpredictable nature; with increasing penetration of renewable energy, these characteristics
increasingly undermine the reliability and quality of the electricity supply from these sources. If adequate
countermeasures are not developed, the number of unexpected outages and brownouts will increase in the
future, which is a threat to the economy of any country. Taiwan’s primary renewable energy policy currently
focuses on the development of photovoltaic and wind energy. Before deciding major energy policies, the
government should consider the effect of interconnection of renewable energy power system and the power
industry. For example, shares of traditional European electrical utilities have plunged 50% in five years
because of the increasing penetration of renewable energy. This paper examines foreign experiences with
interconnection of renewable energy and discusses the technical support needed for developing renewable
energy. Such as, performance requirements of equipment for renewable energy, and when the power system
is incurred disturbance, they must have voltage and frequency ride-through capacities to ensure power
quality and power reliability. The experience of interconnection of renewable energy in countries with
advanced renewable energy systems can be a reference for future policy decisions in Taiwan. This paper is
expected to serve as reference for policy makers when planning energy policy for Taiwan. That can shorten
the learning time and reduce waste caused by blind investment.

Keywords: Renewable energy, Power quality, Photovoltaic, Wind power

' MS student, Electrical Engineering Department, Tatung University. Received Date: September 21, 2016
*System Planning Engineer, Taiwan Power Company. Revised Date: October 11, 2016
*Doctoral candidate, Electrical Engineering Department, Tatung University. Accepted Date: October 27, 2016

*R&D Assistant, Institute of Nuclear Energy Research.
* Professor, Electrical Engineering Department, Tatung University.
*Corresponding Author, Phone: +886-2-2182-2928 #3470 #672, E-mail: awsz254871@gmail.com



