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Network for the 21st Century) (2018)¥ 581~
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JE > F] DA R R AR SRR I 2 Z5R, »

> oL Ry B TR = (201 8) FR I BB e e e LR b B e

RO By & B4 http://www.taipower.com. tw/tc/page.aspx ?mid=101

CAHHZET B R DL A A S T R R B B S A RS R B T T S SCER A A E LSRR AR
AR IR AL MBS R R Ry T SRR - A B RIEGUE L SUB (B Dantzig (1976) ~ Leung and Hsu
(1984) ~ Chen and Wu (1994) ~ Wang and Miller (1995) ~ Vogestad (2009)% A\)HIHHFSE 734 e
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BINAEEBEEAN O ZZE » HERGER ]
TERLEEUR L E R SR T BT S -

2. X EOIEE

2.1 ENHFERERE

BISNEA A DR ERA BT RG AT
# 2 W58 - MRS F AR BE R EC#H H (renewable
portfolio standard)¥fgEJRFACELAR B 2 2% - EIA
(U.S. Energy Information Administration) (2007)
I FH & PR AR 81 2 B 2R e TR AR 3 £ 4t (National
Energy Modeling System, NEMS) - 5f{k 35
20204F FF A4 BE R BC #H i (renewable portfolio
standard) 15%.2 HE » S EEZEZ A AIEBEFHA
RER 2% B B E AR RETRUBEE A K, - Logan
et al. (2009)4F Fl % & i H G & 4 MR B 5 2

Mz BEIRAE RS S0 - BT SREI202 1 B2
FIFEREIRACEHTI20% 2 R ESRES © Geem and
Kim (2016) £ FI 4R AR SRS £ A e R
FCEARIIRG T > BRFREIRACOKST ~ BT ~ K
P DR A E eV B A e R BE IRCEE Z &2
B o SPfEGE R EURE2030EAE AL EE B R AR
1526.9% ~ PAREAE21.1% ~ #XRE(E39% DL K F A4
RETR 1L 13% °
FEBIAEER 7> T (1997) S22 L F B &
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HEHE (2010)F BRI ETT R SHEE bk
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% » FEIRHFBUARBOR R F TR - EERRZK
IZREEH R > 2018-2025 - FERR A HURF AN
1 o 1F75 B AT IR T 1% - SRR
IR RE2 1IN E3.315T » EiES6% - jt4d
SEERSRIUTL(2016) B IR EEE ¥ 2 BE
RUEE A B AR PR A R A Bl
PEPERI RS - 0B M 2 B ) R B E L
FERETT - R (2017)E & S 4H & aPE iR
A 520254 s8R BC L B AR RN 4
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G SR EN W R IR A A B E i MR 14 S
FEHST19%IBAR, ~ 20.17%HIEAREEL21.59%
AREIRAHEY - AHEL 201 538 B R AR 3G &Y
33% » BRHEBURFE D E13% -
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B AEH AT W B EZ B
AL o WAV EERRAE DK
{di BRI B EE T (A S ) - ST R 4R A 7 2 P
YIBE/KAE 2 B8 - PRER H.(1999) %8 F PR B R 4
FESERRI R B I B RE A SR RR A » (5 ER
B & 2 2 F B T R OR (B A o
SRE B2 B R S B R AN E 1 By i B e
F(-2.02) » HICZHEIRIEE(-0.934) R 2 ikifasy
JE(-0.88) © LEFRAEN2009)F I FL A ZE H 34T -
A FUHR RS LR 10% » S EY(E KL -
HAGEEEE - GDPLUKFE A 2 #E - 45
RHUR © SERYIEKAER 15R0.43% ; EERE
HBEIE0.20% ; GDPEFE/V0.29% 5 DL FE
FEANCREE0.14% - 157285 (2012) R 12006
1663 T EE AL 5 % Ry ERHEREE - 15166
HFTE O E£4TEFT - PREHEE BRE R
LB E - SRS BEBINERE20124F5
ZAEFR10.7%05% - REEE20124E & EY)(EE
#(Consumer Price Index, CPI)# fj110.522{F & 47
B o HEEINEEE20124E6 H 10 H L 7y =P
R (DA T 251829, 5% 1T 55 - RFEE2012
FECPIEf10.2691E 55 73 » CPIsZ 2 B K2 7
ERIIT &G - EEYHEEE(Wholesale Price

Bparc st
’ Eﬁﬂém

Index, WPz s B iy K 7 EE SE Ry R T /LfF -

BT ER (S AEREZE ST 5E » Lee er al. (1977)
FIFFERR TN S 1R PIAY# A R - BZ2/)
&I FUMM R RIARESEINEEY
G IR EOR 2 4 - SEREUR Rl A (R s
BN EREINAE R EEE L L T -
Han er al. (2004)iH F#% A H 43 Hriest1985-
19984 SIERFI /KT ~ ALA AR ~ =ZBELLR
FEE AR AT R B AR Frin E  At » EEH
TEAT B IR EHE R 2 2 R ~ B ALiE
FERRSUR DL B B R HAt A AR (ARG 2
s = R -

FRPOTL(2008) % FI884F ~ 904F K 934F-#E A
R EMER G E T ES LR EE
PR TS - SR TUNE BV EEE kR
0.34-0.40% > GDP%£3E0.36-0.44% - B J1{E%
S8 I Y 1l R i 2 6 SE RO B CPI R I P
ME @ HEERHARERER] « b > B Bk
FTE 22 GDPR &2 TR /NS - REUR
(2008)F T AFE A » S-ALHE F3R25.6%
gL RNEE > SREFMELR &
R AR PR A E (L 5E3R0.44% - Hh ¥ KEBREE
B R (FEIR3.05%) » HAURBIESE(-0.43%)
BEZE(-0.42%) ~ EHOAEEE(-0.40%) ~ HimZE
(-0.36%) ~ EEEH(-0.16%) K IR (-0.09%) -
IZBERFFE AT (2014) FI| FHRE Tscreen$ fiif &€ 75 LK.
OSHEFG A HFR - STAAZ U Pl FH R AR
TEER A (LB B (AR O 5o & - BB
REETAEAZVUEIFIN BAZ 1376 T BER L
RT~14%7E 4 AERZIUEHTE I B -3 40 AR 1%
T BEER EAR28~46% 4 © R AL
LRI EE [)ES% » GDPHF N Ek0.291% » 3)
EEYEIS S F7E0.391% - & B EHEIUE T
n_EAZ1-3408ARR T - BEE R ETF39% » GDPRf
TER-1.315% ° fEESERIHTE 73 LA L E &M
{REM L ~ BB ELS ~ o O B ) R
AREREIVIEL - #REIDQR017)E R AEH
SEST2025FFE A - HAERFEREREEME L
H12.04% - H o EE TR R E 8 AL EE
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(-15.68) ~ FeAR 8 T (-1.75%) LUK EIAR
2£(.1.48%) °
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HRIER o e A E L - RS2
B F P — i 5 i 155 Y 2K S B (8 S R G &

o - ST (2005)F =& R — T

frfE R (Dynamic General Equilibrium Model of
Taiwan, DGEMT) & {f 8 {H 2 B ¥ SRS 4875 ~
YIE ~ EER _RAEHR 2 - SRR
& E LIR3% I - BEYIE R £5R0.192% -
GDPJE/10.039% ; E&EE k6% » BEEYIE
Bt _F7%0.382% » GDPE K /1)0.081% ; & &EE
ETR10% - BEESY)E R £)R0.637% » GDPRRE
00.136% ° SRR (2008) A ] —fi e iR Al
DGEMTEFh BB B ¥ 1B ~ &Y
B - BRSO RFRIRFT K%
B GERBUREME LIR1% 0 FE I EAA R
0.065% » JHEEY)EIEHIEN00.04% » FEAGLL
T D0.01% © E R EAR12.6% - EHER
HFHENN0.79% » JHEEYETREIENN0.47% » B
AR R 00.165%

FEtl f8(2013) 4 F 5 48t SE— g fir i Al
(i AL LAY 11 P e BB B DA R 5 2 1B 8 -
&R BN e A AR i 0 BEE A LR
0.33~0.59% » HAREHEANEREMEL %
BEEE - He NE#E - HedEm TS
FESE © SRITHET(2016)4E F =2 VE BLATRE TR S e
f5 7 (Taiwan Sustainable Energy Development,
TaiSEND) » P& EREEE IR BRI E SRAS 48 2
s o GEREEBIAE201 64 I TERBAE TR - &8
DB EEGRENEN0.337T » £2030FE T
BE(ERAE2014F3E111.74% » BEIEEHER2014
FEENN11.22% ° 2016 22030 FEEEHGDP 2 g2 48
FILIR 2948 7T(0.13%) © MRiEIEELGIE
(2016)Fl| HEE & 3 M A (Integrated System of
Strategic Energy Policy, ISOSEP)# {14k B EEH
BH 2 R BURETHE - $SRETIE S BRI H
{bbRE HEE N > BEERH2015F2. 170/ -

EFFZE20505E0718.47T/1% » 2016-20504F 2 4F
HIRARAREEG.41% © SIMEMRIGERE S -
{20304 & -5 & B GDPE R /14.58% > 2050
H'E GDPE/)24.58% » ZYTIRIT-ETTHT &=
e o
AR B ESIR - AR S2 B PR AE
R I 2 SR &S GBI BRI R4S
RETRE IR AR Z % > i SR 2 B
REVEESE Rofi] ? A ELRE BB A4S AR B 254
MEFE% R R ETAER DT i DU (K
{8 LSRR A TS -

3. MR DAEESEETE

AT £ B R B T AR B A LR T A
FE AR SERARIZNAE > SHAS ERE R A AL AR
FCECHIER(E ~ BIRBERERE - EIIHEH
U255 g e RS K B B R AR F T - BAER
NEGREA T METE R HER RS - R AEH
ST A B i AR R A S S P A A
R 28 HRABESEUFEEEE - Bk
FZFE > MBS

3.1 8RERE

3.1.1 BIRRE

BRI AR B AY Ry A RS B AR PE AR S A
IVE-DAENES DN N A SEERESE @By
(DA » FR4ERA By Sl AR BA ~ PR
FHERA ~ SEEELESRA ~ A HHREE
HRAERA ~ BT Rl A A R 7R SR I T
B ARERCAHYRER] - BEATIRATT ¢

Minimize TRANS_COST,+ FUEL_COST,
+VOM_COST, + FOM_COST,
+ CAP_COST, + EPP_COST, (1)

Sift » TRANS_COST, /545 (0 AL T A

(U/#F)  FUEL_COST, [ FATRIAR AT/
F) 1 VOM_COST, BRI EBNE R AT
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/5E) ; FOM_COST, AyAFFM4RIE T 4E R AR T
/4F) 5 CAP_COST, fyEF 5 R R e ARy
BRI (T/AE) 5 EPP_COST, g EiER
flir#s ARJEERACT/AE)
BB E MR A

T fic BB AR R AR S TR B R i S R e
R E R BATRAC B A Z 48R - =
Q)Ff7R

TRANS_COST, = 3> >« GENy, * TS *

ijt

TRANS,, )

Hrr » TRANS_COST, Fy t F48EaEL B AT/
) 3 GENyy, Ry BT kA t 5 1 22 j IF B 2 o
HEEEEMW) 5 TS, K t 71 2 j I B
& (hr) ; TRANS,, Ry#F BEHlr k it t 4 2 BAir
R AR (NTS/MWh) -
AR R A

PRI AE R A R SRR 2 38 BE R ik (k €
F)2 Fi3% 8 & o L B R R HE (G B B AR
A 2 480 > A=) »

FUEL_COST,=3; Zj Dker GENijkt * TSijt *
FU CON, *FU_CT,, 3)

Frt - FUEL_COST, Jy t SEARPARIBAGT/AF) 5
GEN,, By FR AR S SRS k 7Y 48 1 38 j BF B
ZHEEEEMW) ¢ TS Ry 41 j BB
HEfE] R & (hr) © FU_CT,, RyfR ORI S
i k 7> ¢ = Z AR R RE A E(kg/MWh, L/MWh or
CUM/MWh) : FU_CT,, &5 BOARI S T k
A AR 2 BT RRIE AR (NTS/kg, NTS$/L or NT$/
CUM) : FEFRZELRRICH ~ B ~ AL RE) 2 %
Bt -
SENEHERRA

BN E T YA S B BRI EE R
R SEEELE A Z N > AHAFTR -

VOM_COST, =%, >« GEN, * TS;;, *
VOM_CT,, “)

Hrf > VOM_COST, By t FE4L BB 4R AT/

F) + GENy, Ry Bzl k 0 t 52 1 3 j IpER Z P
HEEEBMW) | TS By t 51 3 j e B ]
fE (hr) : VOM_CT,, Ry8&8lo k Y t 258
(7 EBEAERANTS/MWh) -
B EEHER LA

[65] X 2 4 - SR B AS FHFR A (k € E)SF BE LT
PRAH 25 8 e I B ] 8 B e A Z R > 4=
(S)FT7IR 3R 7 P AH ] 1 488 4 i AS oy B 4 8 O
EHNESEEUAE - NitA 2R R (LR
Fr o B E T AREEA -

FOM _COST,=Y,Y,: CAP, *FOM CT,, (5)

Hri - FOM_COST, % t 488 2 B 4 A T/
) 5 CAPy, RIA# BRI KA i F2EE
ZE(MW) ; FOM_CT,, By BT k 1A t 4.2
B [E B AR A (NTS/MW) 3 ERIRA S8R
i -
R T R AR AL A

TR AFEGRRR R F R (k € N) B BB
it A R L SRR I B R A |
SR 288 - (O -

CAP _COST,=[Y, Y, cn(CAP,, *CAP _CT,,
+N,, *FNCAP,, * CAP_CT,,)]
/YRS _DEPREC (6)

Hrfr > CAP_COST, iy t 3 M E T
HHRAER AR OT/AE) o CAP,, B 8 R k A t
FIF IR EEEEHMW) | CAP_CT, &
SEERRMT kY B BB E A (NTS/
MW) 5 Ny, Fofrad Bk (PRREELIASR)BY t 47 i
ARG RT IR R Y FNCAP,, B etk
SHk (PABLELAROIN t - Z B EHHE HEMW)
YRS_DEPREC Ry s i B Rl A HEFR 5 0 N
o B S B RMG -
T oKim BN BRE AL A

5 2K ity 677 2 S AR R AN FH S FR B FE Rl (k €
EPP)fiEE &3k F BRI BER A Z 4B > 40=0(7)
AR
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EPP_COST,=}; Zj 2k (k € EPP) EPPijkt * TSij *
EPP_CT,, @)

Hrp > EPP_COST, & t FEIESMIRAFTE Z
SR CT/EE) ¢ EPPy, RENERFIMT k Rt A2 1R
j B Z ENEEEEHMW) TS, Ky t 51 % j I
FRiiRe % (hr) : EPP_CT,, B8R lrk (k €
EPP)A t - BRI BB A A (NTS/MWh) ; EPP 5y
B EERL -

3.1.2 BRI

R B AR E H IR R T T R bR
fig > EfE ¢ BEIIALEE - FRAHALE L TR - fREE
(R ML E) - A RSEE L0 - BEE(S
HHE 7K )RRl i IR - i 2 fm 8

RELFR ~ ARMILIE IR ~ A ERER - &
R/ NEOKE ~ EIPEER - BURIRGIR
oK e RV RE_EFRZFIRF - BIAMRBIGRITER
BT

EHHFRS

BN ARREBEMET R ERAT RN
FNEIFT R E M HEHEZEN > FR
HEERT 2 B - BAEPAR - &
FIEL G tH 2 B 7 B IE TR 0 i e % & I Y B
oKk K i B A B E AR RERE S
BHEASE IR K - KB ZEHF P
HO®FTR

¥, GEN, * TS, * (1-LOSS) > DEM,,
+PSH_STO, * TS, +STO_STO, * TS,
—2k EPPijkt* TSijt \v/ijt )
it~ PR EHZ B FE E =)
FiTos o
2« GENy * TS;;, * (1-LOSS) = DEM;, Vi (9)
Hrr > GENy, R38Rl k S t 41 2= j R 2
T EEEEE(MW) 5 TS, fy t 4128 j B A

[ & (hr) 5 LOSS Ry &S5 (550  DEM, fy t
i1 RERZENIFRK(MWh) : PSH_STO;, &

EZKIIN 11 | R Z (R BB (MW) |
STO_STOy, RyFARERMITS t 1 2 j BF B Z (7R
EEHMW) @ EPPy BETERM kR tHF 15
RpEz 2 BT B H(MW)
A ERS

A ZFEREC S EEREEE) ki
Fj BB Z PR EFTR /NN F R S A
BAEST > WA0FTR - S FZEBETF /N
REFERIRA S ERAE N SR ERFE ' E) k
P 1 R E R E IR EHAH A A IR 818,760/
i - AAADATR ©

GENijkt <CAP,, * MAXSF,, V ijk (kdWind & PV)t (10)

Zi Zj GENijkt * Tsijt <CAPy, * AFy,
* 8:760Vk(kqwmd&1>vn (11)

Hrr > GENy, RIS BRI (R & B R
JEEE) kA A1 2R j I B 2 S B EEEE(MW)
TS, By t 5 1 2 j AU R (hr) : CAP,, B
AR ERMCN & BB R E) kSt i
FZEREREMW) s MAXSF,, I H#ER
(R & B JJBLIRFSEE) kit t 5 2 i R BEEE AR
JI&8 s AR R A S ERATFRE T TBIRS 5
) k> AR 2 AR AT PR -

B RS (k € IPP)AKEEOIA R ES BEA%AH ~
BEEBTRNENZREIEE S ER LT IRE
fEEEAREAS, 760/ NFF - AI=X(12)FTT

2. 2 GENy, * TS, > CAP,, * IPPMINAF,,
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The Impacts of Energy Transition on Domestic Electricity
Price and County/Industrial Sectors in Taiwan

Chin-Ho Cho'" Hao-Yen Yang" Jong-Shun Chen’
Yao-Jen Chang*  Shau-Pin Hung’

ABSTRACT

To reduce carbon dioxide emission, the government set a goal that energy production from renewables
shall reach 20% in 2025. Therefore, this paper applies a power planning model to examine the effects of
Energy Transition policy on generation mix, costs of power supply, carbon emission factor and reserve
margin in 2025. In addition, to investigate the impacts of the said policy on the production value of city/
county, GDP and employment, we construct inter-county input-output table aiming at 38 industrial sectors
by applying Taiwan input-output table. Model results indicates that the appropriate level of electricity
reserve capacity and electricity carbon emission factor will be met. Nevertheless, generation cost may
increase by 39% by 2025. Empirical results of inter-county input-output model also indicates that the
impacts on county/city in order are as follows: Kaohsiung (Chemical Industry), Taipei (Wholesale and
Retail Trade), Taoyuan (Electronic Components), Taichung (Wholesale and Retail Trade), New Taipei
(Wholesale and Retail Trade), Tainan (Electricity and Gas Supply). Due to geography industrial structure
difference, the impacts between the north and the south Taiwan are also different.

Keywords: Renewable energy, Inter-counties input-output analysis, Power planning model, Electricity
act, Power portfolio.
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