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Short-term Unit Commitment of Steam-turbine
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Abstract

How to reduce generating costs and improve operational performance are among the key
factors for effective management of the electrical sector and fuel cost is a main item in overall
operation costs. Therefore, how to effectively prepare the day-ahead unit scheduling to satisfy
the load requirements and system operation safety and how to make the most economic
unit-dispatching are therefore selected to be our research goals for this paper.

This paper presents a short-term unit commitment model of Steam-Turbine by using
mixed integer programming. However, numerous unit characteristics and complicated system
characteristics involved in steam-turbines for the short-term unit commitment make it much
difficult to solve the problem. So this paper proposes a fast algorithm to accelerate the overall
process in solving problems and uses Taipower's units to do practical simulations and make

comparisons.
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The Special Cases of Shield Tunneling Project Built by Dept.
of Transmission & Substation Projects, TPC

EXF* FE > TRk R BRB m**
Chu, Wen-Yen Lee, Tzeon-Kung Sun, Han-Hao Su, Pai-Chia
m OE

G B TR T P RE TRE - R S B B — I A
AR o BT A R 89 AE M FELUBE TE G M A F BRI » AT 52 BB 20
FEHEE TR - BB  2.6-6.0 4R » BB B/ 7 250-2,594 /3 K -
KT L ERERE 40 2R [T iR N 20 AR © AL E T A T A 8
EREES > AR 2% - JOREAKE « AUIE RIS HE - 1R N TR
SR S% -

Abstract

The shield tunneling method have been widely used in MRT tunnel projects in Taiwan,
and most of the tunnels using this method are of single-diameter and large-curvature radius.
Since the year of 2000 when Department of Transmission & Substation projects of TPC first
built a tunnel that straddles Yen-Shui River by using this construction method, more than 20
tunnels of this kind have been completed, with tunnel calibers ranging from 2.6 to 6 meters,
tunnel lengths ranging from 250 to 2,594 meters, the maximum overburden depth of more than
40 meters, and the minimum curvature radius of 20 meters. This essay introduces some typical
projects completed by Department of Transmission & Substation of our company using the
shield tunneling method, which can serve as reference of other tunnel construction projects in
the future.

R $8ER (Key Words) © J%J& T.£(Shield Tunneling Method) ~ £ fE#(Long Distance) ~ 243 (Small
Radius Of Curvature) ~ K% K 7KJEE(Deep Depth, High Hydraulic Pressure) ~ A )4~ (Cobble) ~ #& &t =
(Complex Layer) -
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ANl SR By 82l  Foilr SR Rl
B - RIE - B RATEEE SR TR
LRGBS TREEEFaRFERERE - £ ZBEREEEX -
SERGEEHE 20 FRIBIEIRE - HATRIRIG SRR K i T A48 S T2 DL IR A R 7

FLBEANAMEEELERME T IR EERTR
xR TAZ AR XAy A TR A
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Precision Analysis for Laser Scanner to Structure Monitoring
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Abstract

An island located at the junction of tectonic plates, Taiwan frequently suffers from
typhoons and earthquakes. Those external forces tend to pose invisible threats to the building
structure. As time goes by, these forces will result in damages to the structure. The structures
affected include such ones as: factories, buildings, bridges, towers and other metal-material
buildings. In Taiwan, many structures are susceptible to natural disasters, leading to damages
to the building and causing losses of property. Thus, monitoring the stability of the building
structure is considered very important to protect property. In general, structural monitoring is
made through structure analysis based on the original structure design. The places suitable for
installation of the monitoring sensors should be evaluated according to the engineer’s
professional judgment. After that, it will be evaluated whether the structure remains stable or
not with the monitoring data. However, the process could not be able to monitor the soundness
of the entire structure. In this research, the laser scanner is adopted to take into account the
building structure as a whole with high measuring accuracy. This kind of analysis can achieve
distance measurement of high accuracy, scan the entire target, and record the three dimensional
coordinates.
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Abstract

This study aims to develop energy loss and operation evaluation analysis techniques
applied in a campus distribution system. According to the characteristics of the energy
management system to be stablished in a campus, the distribution systems of our research are
digitized for the purpose of analysis. Accordingly, the system structures and parameters of
distribution systems, and the measurements of charging station and load demand are analyzed
and organized. For distribution system analysis, the mathematical models of system
components are established and verified, in which the continuous three phase power flow is
used to evaluate the whole system energy losses, voltage variations, three-phase voltage
unbalances, and feeder currents. As a result, the proper installed capacity of charging station
can be determined, aiming to ensure the stability and quality of the power services. In this
study, some specific distribution systems are adopted as benchmarks for evaluating and solving
energy loss problems. Besides, a cost and benefit evaluation technique is developed in order to
upgrade the lighting systems in campus buildings. After evaluation of the projected cost and
benefit, the optimal action plans and their economic payback periods of upgrading the light
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systems can be determined. The outcome of this research would contribute to a suitable

planning and design for power distribution systems in a campus, and improve the power

quality, system security and economic benefits.
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Research on High Voltage AMI Data Applying Data Classification Technology
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Wu, Chen-Han Liu, Da-Ming Lin, Chien-Hung
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Chang, Cheng-Yen Lu, I-Yun Pu, Guan-Chih
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Abstract

Building an island-wide Advanced Metering Infrastructure (AMI) is an important task for
Taiwan Power Company. By now, all of our high voltage customers have been installed with
AMI. All these AMI data have been transferred to and stored in a data base system. By using
AMI data properly, there is a good chance of bringing about many benefits such as
classification of customers loads patterns, identification of industry loads characteristic and
establishment of demand response strategies.

This project aims to study high voltage customers load pattern and compare customers
load patterns with the power system characteristics based on the twenty-four-hour peak load
pattern during the year 2015. The main purpose is to find out the difference between customers
and the system, then make classification, proceed to discuss the load pattern standardization
method, and finally, present the study result using the R statistic language and visualization

software.
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Monthly Billing and Temperature Data to Review the Effectiveness
of Taipower’s Demand Response
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Abstract

Taipower has established a massive customer accounting database. How to effectively use
the big data to make it more value-added is increasingly a public concern. This article utilizes
the customer' monthly billing data to review their existing demand response measures, to help
identify among various types of users, system power ratios, distinctions of monthly power
consumption, monthly correlation between temperature and load, and to help derive inference
about users’ air conditioning load behavior. This could assist Taipower to make a proper

demand response decision.

BR s e (Key Words) : 2 & < JiE(Demand Response) ~ A#{%(Big Data) - 52512 .45 (New Billing
System) ~ 455T43 4T (Statistical Analysis) °
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DUARES ~ b3 KRl 2 & A i - & A

HHIE REBCRIR rsq) » Ry DU ZE R -
F SRR AR Bl CDH {E53AfT -

% 3 & H HEEFRMERN - s R
TORRA B ) 2RI BB E RN R - HRR
P EMNEEERNHERER  FE A EIRGH
INFFIRIE R E(MW) - Bl H i R0 I E (4
= 095 MEIRER > FHRRHALME
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FERUHERTE Ry 0.69 : BhEBER F & H A e i
FomtERATER K » HFH 0.48

FtiE R ~ RERIRE H P 2tk &
H(EENFE)VERBE - =4 BBl LINBS #Y
AR EE B (kwh) BB HET TERHEAE(L - EE#g
PAEIENSREL IS (@R SIEVIEE AT e Eehintia) e
102 SFHVERIITEER - B ARSRIE SR
RUHET~9 A > A 6 fz 10 H 5 TR Sk
MHEAREETEER > /N R EREAREEH =

S

A= > Ky o

= - XEER TOU KA FREFEANERS

SEELL_E I F S EERE T FER
%EGH~ LREy 78 K5 H » (REEEFRIIE
LCHEIL 100kw DL - —EHE FHRG R E » P
B T ER s B = Bt TOU » R & i il — F%
7k TOUM - 102 fEmEELL A = B i R
FIE » FIEBREHL 245000 47.4% » SRR ES
SVHg o FHERSE6 H - W8 5~ k781
A - BB FIRA RS EERE > HEER
(5247 13.8% > HEADMETEER > &5 b

6785 FA3(ES) -

# 3 S HAHEERRMEENE
PRy RS JER P — po—b 2L o, B
1024F | ZERMW) | Z8RGERE) | R E) FEEH =S TOU SHEMA FEE > 18
18 26,342 1,615,493 | 1,054,438 THEREEE S > 2ENEHRS > HEEHEH
2H 26,665 1,308,466 784,722 RoRFHRRE(RGRE RSQ £ 0.38) » HFEMIRE
3H 27,461 1,545,745 980,330 BFEE TR - SUE L E S 8iE
4H 28,175 1,569,086 | 1,022,637 aE o B TINRE S Sk Emk  EhEE ﬁ
5H 31698 | 1695163 | 1089790 | gty — By B E S (IR RSQ 5 0.65) -
6H 32,998 1,793,303 1,144,511 H7e e T 7 22 (AC DR)HYELE B A2
7H 33,444 1,874,159 1,093,604 e
8 33,957 1,914,065 1,101,353 . S N
92 32,217 1,874,733 | 1,042,256 BEAF2EREO ARG 11.2% ﬂ%}ﬁ
’ — — 2 %=X TOU FH& (Fr T 455 224 100~499kw) » 24
10H 29,812 1,794,144 1,056,214 % ; ﬁ 1 ﬁﬁ ﬁﬁ EI’] 5%
118 27770 | 1672920 | 989,310 ﬁﬁ}‘ﬂ% BRI I& =HIR=S
, G N
N Eﬁi g o
B cdh 0.95 0.69 0.48 AC DR Hy 12 Eifmﬁ
#5 EfHEERNHESH SRR T
F4 EHESASEERCRHERME &% (ERHE &%)
1024F £ =1 R I BR = & {EBE
! 8.0% 8.5% 6.6% 7.4% R =B | 210U BTOU | {KEE | 2TOU *
27 6.5% | 6.4% 7.3% 6.4% - . . . ATTTRIT BTSO/“
3 7 7% = 9% 7 2% 7 2% B ao? 8.5f 8.0:: 8.7f ] au ] oo ) oo
e = 3% 830 829, 529 2R 6.5% | 64%| 5.6%| 6.6%|7.3% |73% |73%

. 570 470 470 3F 77%| 79%| 77%| 80%|7.2% |7.1% |7.3%
5H 8.4% 8.8% 8.5% 7.4% 45 7.8%| 83%| 7.9%| 84%|84% |84% |84%
6H 8.9% 9.3% 10.0% 7.6% 5 84%| 88%| 9.0%| 88%|85% |85% |B85%
7H 9.3% 8.9% 9.7% 10.0% 6 H 89% | 93%| 98%| 91% | 10.0% | 10.0% | 10.0%
8H 9.5% 8.9% 9.8% 10.6% 78 93% | [89%| 9.4%| 87%|97% |97% |9.8%
gﬁ 9.3% 8.4% 8.9% 11.3% 8 H 9.5% 8.9% 9.3% 88% (9.8% |9.8% |9.8%
07 e [aee [aee [om | 30 | g e o i I
117 8'3;%) 8'02% 7'4;% 9'22/0 1A 8.3%| 80%| 80%| 80%|7.4% |75% |7.4%
127 7.6% 8.0% 7.5% 6.9% 128 7.6%| 80%| 7.8%| 80%|7.5% |75% |7.6%

(EEN 100% 61.1% 11.2% 27.71% 247 () | 100.0% | 61.1% | 13.8% | 47.4% | 11.2% | 5.3% |5.8%
AR RSQ 0.69 0.48 0.89 0.40 0B rsq 069| |048 065| 038|089 |088 |0.89
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M~ SEREESG/ NP RE AT

BEFERETENRGT stEERVHE
(580 B MR R D P B (R ) 77 2 78 P P I » 1k
DA F24y75 & 500kw fiIE i - A =R DL R P
DA#2475 5 500kw &57 » A EE AR (>500)H7 A
J547 9,018 =({5 0.068%) » =4F BRI 4 %
4iHY 55.8% > I L6 H > RKAu8-7 K5H >
#/ N (<500) FH R HI FH BRI 4022 6 -

= EEEILY 258 500kw DL TRHYF E4Y 15,602
(1 0.118%) » 44 FHEE 8 A5 2478 HY 5.4% >
7 HARUEFE E(NBS)IN4E (k= BALL | 15.2%-3%6
AEHETEEREN &6 H- Ry 7-8 -
K58 Dttisms B ERIHE - NREE E
Hy2E 38 S AR K S LR P AR = %

®6 BN ABERTRHMILCD%

10248 | 2% | = | = EE>500] &= EE<500
14 8.0% | 8.5% 8.5% 8.5%
2H 6.5% | 6.4% 6.4% 6.1%
3H 77% | 7.9% 8.0% 7.7%
4K 78% | 8.3% 8.3% 8.1%
5H 8.4% | 8.8% 8.8% 9.0%
64 8.9% | 9.3% 9.2% 9.7%
7H 93% | 8.9% 8.8% 9.3%
8H 95% | 8.9% 8.9% 9.2%
9H 9.3% | 8.4% 8.4% 8.5%
10 | 8.9% | 8.6% 8.6% 8.5%
117 8.3% | 8.0% 8.0% 7.8%
12 | 76% | 8.0% 8.0% 7.7%
(524 | 100.0% | 61.1% | 55.8% 5.4%
SiHrsq| 069 | 048 0.46 0.63

A~ REENERFZEREER

SEREFENETESGTHVEMMME > R T2
LB & S00kw 5t 0 @R T A
FEVE o> BIAET IR — R b — > RIRA MRS -
BT PR ZE e i IR AYAR - fiiE 86 A4
HRAZAEMEETHY | o o2 R 24 S A B 2 R

AF A BERRAAS RS BH B RE AT

BB = HERE o LT SEEHP L B
HE - RTEERCHSGSHPHFABIRHE
AL IR EN PR SrEa P S o -

GESHEEEMEE LA EHESHT
BB RE - BARIFRE - FYEERARE
EFME = - HESHY MMET - ZENES
Fit ~ RIFEFEMEST -

EBRLL B AN (SR P %Y 65.48%
AEH LY 76.4% - TR 82.8% 0 7 FRIERR
E(NBS)I4REAY 75.8% - M EER M ifkE
fE6 H  HIAES 87 ) 1 HER ) - BURPR
T A ESTRIENR R - A MY 2R Sk
FRAIIRFAE

TIRARENE SR B8 30.86% » £XHE
214 21.5% - =L 15.9% » 2 HEEESY
e 6 - HIAET -8 5 &9 H - 1 T {E
THAL, AFEREGH - EREER S ki 7oK

e

%‘o

F 7 EEAERH R EE R (E)%

1024 | =B | AEN | JREEN | FTHAM
1H | 85% | 87% 7.7% 7.6%
2H | 64% | 6.4% 6.0% 5.9%
3H | 79% | 81% 7.4% 7.3%
4H | 83% | 84% 7.7% 7.7%
5H | 88% | 88% 9.2% 9.0%
6H | 93% | 91% | 10.3% 10.2%
7TH | 89% | 87% 9.5% 9.9%
8H | 8.9% | 88% 9.5% 9.9%
9H | 84% | 83% 9.0% 9.0%
10H | 86% | 85% 8.6% 8.6%
11H | 80% | 81% 7.7% 7.7%
12H | 80% | 81% 7.3% 7.2%

544 | 61.1% | 50.6% | 9.7% 0.8%

o rsq | 048 | 033 0.83 0.87

2 ~ IEAFBEEFREFHE DR

RHEG®E N 102 FEE - KBS
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EETIEAT

3% 820 #A 105.12

orifidi 8 K2k 9 o JLEEE ST AISER & (North
American Electric Relibility Council, NAERC)¥f
FERNEDRI I » HE SR AL ) 241
[ - B[] BB (TOU) & A mI s 4R & (E DR

B(E DR ZHEM P OFEE—DETEES  FH
DR & F PR B Al e & 7 =UEE S A Ay

(5% » £EER DR HER—~VUE e
N DR > H2ELAF - FREGRIUS MG AE TR
g FH—~1 ~ 222 R - e
s A BV (5 e A AT R

AEHILL NBS g Hat &R » offrtbiss
PRI 7 2= S TEAE R B 102 SE 5T -

*8 (B EEMF2 102
e | REE - E - =) {EER /B 3.3~22.8kv =B 69kv~
MRS - 1~99 1~99 | 100~499 | 100~499 500~2000 | 500~1000 | 1000~
P 97.2% 0.4% 2.1% 0.08% 0.12% 0.06% 0.004%
SEEH 27.7% 11.2% 5% 25% 30%
® 9 THENIEDR)IHEM T
{Ef% DR
JE TOU * 257,728 * * * * *
—TouU * 5212 66801 9900 13535 4523 12 102
=Tou * * * * 1913 3376 5 424
a8 TOU* * * * * * ? ? ?
a5~ DR
st —(AT 1) 199 0 41
s () 8 0 50
SR =( =) 69 0 14
LR gjﬁ%l(mé) > ° 19
& — (M=) 20 0 3
ke AU (75 ) 0 0 1
B —* =Ty | x 0
B = () | 0 .
B (it 2 ZE R EfEIEE FH 28 6 T 282 &
? = R AT R C R E 1 E H 7)168 &
] 14 0
FHE =T 4 0
FREEN FHRPUETN 0 0 11
i ] 2 0
BRI & 0 0
e k= 3 0
SR AN e
B EE) 1463 ig& 6(7) .

—  #HAD RITREF AR HSHERE
=B DL EH B 20 AR B ERY
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P #8857 23,185 = 5= BELL I P HY 94.18% »
SEH L = BR DL Ry 81.0% - S FHEE R EG
R 49.4% - £ 8~ K9 AIEH DR




B 2 R 3 5724 500Kw )L
R 102 4E 8 i R 1 R TR
PP 485 1,365 5 > (LsBELL L 5.54% -
25 B 2 S/ BE WS 16 (FL1%: AC DR)1080
[ o B 4.4% o G/ G 5 5 B 500Kw
BL_FA 9018 5 Eor 5% DR #5715 883 5 -

SR 9.8% ; /NI - S8 R
HETHE 670 15 » S2B 7.4% - FI B SEUR(E - ()

BEHERET] -
— ~ KAFFHEED RYFTHEE

a7 N2 DR R A Y H AR EE ) %
TN E R E2 S D NN E 3= BRSNS AV
UERFEEA ¢ =mERLL 2 8EEN DR AV F A& S
ZERHY 11.7% - R EEBO - FER
ZHIRENEEIIZSRIEN L AR 6 H > L
AERRESE > 2B PH I EEREBERR
e EAERE - 2 H SRR AR IR - HESR
HITEAIA DR BT B 4F - 413% 10 -

FBIRAA dr JTZREIEL#E LB AR 2 5HY
FIEEEE - AfE 1> ZIHEEEAA DR fEjifE 102
F5 A REEES e (GER 11) - STEERCD
ME—~ = =~ URYERAERRETRIEIN - 5
HEZHIEA - M =IHZEFHARIHID R » 417
BT ENETRH RIS - 2T EHFAE 15
TR 8 SrEHTE R > HERRE A SEHE -
BN THIRRE > TSR BN AL
HfERBEF At T AR -

(—) 5= BEFEHE-9)FAMK8 H > &H
{7 /NERF(10~-17) B I — = 2 T IR P
FEoMAEFIEE ARET  FHEAZIMA
REHRE - SR E T ROSRE -

(=) B — > PRAIFHEEAT 2 /INEF ~ 4 /NEFEGAT—
KT 4 BFETEA > BRI AR 4
/NEF o 2R > H RO K
MHBATER - 1 2 E B ERBI TR BT I
DRI YRR - A TR R e
TR -

AFASTEZRAEHE S EF EREMRMTHT

S Et— FE4HELH SHIMK4H -
EEANE 1 H - FHANE 7 /NRF(10~17 ~ 38
—~HT) > A HEREERR A s HEE
& - JEE A HEEEENE AR HEE -

() 5P £S5 H 1L HE 9 H > FHIMK 6
/NEF(10~12 ~ 13~17 > 3H—~iE 1) - ZEARYH]
o A HEES R SRR - JRE
H R EREEEE H AR -

7 10 5K DR H A BB RURMHRATE

; ] i
1024 | % Bl L
DR JE DR DR JFE DR
18 8.0% - 8.4% 5.8% 6.6%
2 B 6.5% 6.6% 6.3% 6.3% 7.3%
3B 7.7% 8.3% 7.8% 6.6% 7.2%
4K 7.8% 8.6% 8.2% 7.9% 8.4%
5 H 8.4% 8.7% 8.9% 8.9% 8.5%

A | sow | BB 0.4%
7H 9.3% 8.1% -
LS 9.5% 8.5% -

b8
s

9 H 9.3% 8.3% 8.5% 8.9%
10 B 8.9% 8.7% 8.5% 8.6% 8.6%
11 5 8.3% 8.1% 8.0% 7.0% 7.4%
12 7.6% 8.3% 7.9% 6.4% 7.5%
{E&5 | 100.0% 11.7% 49.4% 0.02% 11.1%
B rsq 0.69 0.06 0.56 0.95 0.89

1E 28 3E 48 B e6F 7H 8F 9F 10F u1f 1E

1 102 4Er5EEFAA DR % F 2L
=~ {EEEFERD RITED HBITRRFSE

[T 102 FRERLE I F4Y 35 &5 - &4
S EEE RS 11.2%(5% 8 K3k 9) - 5T =
FeatEaT % » FARREA L ERY T E2AT )
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Rl 422 kI B 6 HriEsE (48 ) - 32 12 (K
BRIP4 ENE - JREN: - SEEEME > B
285N DR A PR RRAEE RS EA S
DIHBER R et W25V B H R B
R (RBR (L EE R FR EN E TT ZE R e TG

Fi - EBE NBS J4A BRI LR A o 2 0l
DR - fEE R HUS SIS R T RFIA
T3 -

4 T BB AR BE(E L 22 38 75 2 K JE(AC DR)
LIS SZETERTEEREEs F)E .

# 11 SR L E2HEFERNE DR EHY%
102 4 it = = =tpy - ACcycling | AC A AC B
1H 9.8% 9.8% 9.4% 8.6% 9.0% 7.2% 6.1% 8.3%
2 H 7.0% 6.7% 6.7% 6.5% 7.6% 5.5% 5.1% 6.6%
3H 8.7% 8.9% 8.6% 8.0% 8.4% 7.1% 6.5% 7.7%
4 H 8.7% 9.1% 8.6% 8.4% 8.5% 7.6% 6.8% 8.3%
5H 8.6% 8.8% 8.5% 8.4% 8.9% 9.4% 9.5% 8.9%
6 H 8.1% 8.1% 8.4% 9.1% 8.7% 10.8% 11.8% 9.6%
7H 7.5% 7.3% 8.3% 8.2% 7.4% 10.1% 11.8% 9.2%
8 A 8.2% 8.0% 8.3% 8.6% 8.7% 10.0% 11.8% 9.1%
9 H 7.9% 7.7% 8.1% 8.8% 8.4% 9.4% 10.1% 8.6%
10 A 8.6% 8.5% 8.9% 8.9% 8.9% 8.7% 8.4% 8.5%
11 H 8.3% 8.3% 8.3% 8.0% 8.8% 7.5% 6.9% 7.8%
12 A 8.6% 8.6% 8.0% 8.5% 6.6% 6.8% 5.2% 7.6%
HR%%(E) | 3.63% 4.12% 1.06% 3.37% 0.24% 0.07% 0.05% 2.64%
S 242 145 97 697 27 72 27 206
FUE rsq 0.15 0.17 0.001 0.22 0.01 0.89 0.97 0.71

it + R ZE TR ¢ AC_ARRF) ~ AC_B(%) ~ AC_F(F) » Hft AC_F 1 BHIAZF 3T

*12 (REE TR B TIREEN ) HHERES

Bavar)is
102 £ F2N05EHE bR FF Z10EEH DR A F
) e | JRERENE | (EEHEAM | SRl | JREENE | (EEHM
1H 6.9% 6.3% 7.0% 6.0% 6.0% 4.7%
2 H 7.2% 7.2% 7.7% 6.2% 6.6% 5.3%
3H 7.4% 7.0% 7.3% 6.8% 6.9% 5.7%
4H 8.5% 8.3% 8.5% 8.3% 8.0% 7.3%
5 H 8.4% 8.7% 8.3% 9.0% 8.9% 9.1%
6 H 9.7% 10.4% 9.6% 11.9% | 10.6% 12.3%
7H 9.5% 10.1% 9.4% 11.3% | 10.5% 12.1%
s H 9.5% 10.1% 9.5% 11.0% | 10.7% 11.8%
9 H 8.7% 9.2% 8.8% 9.8% 9.4% 10.7%
10 B 8.6% 8.5% 8.5% 7.8% 8.6% 8.9%
11 H 7.7% 7.2% 7.6% 5.9% 7.1% 6.8%
12 B 7.9% 7.0% 7.9% 6.0% 6.7% 5.4%
L) | 4.4% 4.9% 1.9% | 0.001% | 0.013% | 0.003%
F8 | 191,104 | 101,225 | 47,179 6 106 a1
FiHrsq| 083 0.92 0.82 0.94 0.93 0.97

o~ R - JREEMERF DREIK

it

N
~

/

oy

o

%{:

NBS & H bRt By AU R E
AN D R &SR > fAZER S HEITHR

(—) BEAFHIFR K EHE AR MEZEHRE
# o LB EEIE A EN - B
TOU ~ &% 5 #2407/ \Jf* 500kw HIFH = - {KEEF
Forf > eERERE HZEl ad#kE - TH/N
M ~ JRAEEVERIREER = (3 13) -

# 13

KB R 22 Ed35 A DR

RELEEE TOU EtEE
1024 | ARy | /DY g | @ 4 | HEE FE | B
100kw | 100kw Hit
1H |65% |65% |66% [67% |69% |63% |7.0% |58%
2H |70% | 70%  |73% [73% |7.2% |72% |7.7% |6.4%
3H |71% |69% |71% |73% |74% |7.0% |73% |7.5%
4H |84% |82% |84% |84% |85% |83% |85% |9.2%
5H |85% [87% |85% [85% |84% |87% |83% |10.0%
64 |10.0% |104% |10.0% |10.0% |9.7% |104% |9.6% |10.4%
7H |97% |102% |9.7% |9.8% |95% |101% |9.4% |7.1%
8H |98% |102% |9.8% |9.8% |95% |10.1% |9.5% |8.1%
9H |9.0% |92% |9.0% |89% [87% [9.2% |8.8% |10.2%
10H |87% |84% |86% |85% |86% |85% |85% |9.3%
11H |76% |71% |75% |74% |7.7% |72% |76% |7.9%
12H |76% |71% |75% |7.6% |79% |7.0% |7.9% |8.1%
RAE [25% | 0.9% [53% |58% |44% [49% |19% [0.1%
1= 9,946 329,562 | 81,839 257,669 | 191104 | 101225 | 47179 | 618
b=
q 087 |094 (088 089 [0.83 0.92 082 | 023




HABJEE A HERRKER - 54
BHLFABLE R A EE &N - WA
o B E R ER R -
SRR THBMEDEY - S B/ NEB A 2
M~ EEBAREEEHAM - B ARAREEIE
AN - =B R T H A ZE T K
i (R 14)

% 14 SEEEEAZER DR FBEHBEL AR EN R

HUREHETAR 500kw S FEY/NY 500kw

102 e | et | Rt | At | Rt | R
1H 8.5% 7.8% 7.7% 9.1% 7.4% 7.8%
2 H 6.4% 6.1% 6.0% 6.3% 5.8% 5.8%
3R 8.0% 7.4% 7.4% 7.9% 7.2% 7.2%
4K 8.3% 7.7% 7.7% 2.4% 7.6% 7.7%
5E 8.8% 9.1% 9.0% 8.8% 9.2% 8.8%
6 H 9.2% 10.1% 10.1% 9.3% 10.6% 10.2%
7H 3.9% 9.6% 9.8% 9.0% 10.0% 9.8%
8 H 8.9% 9.5% 9.8% 8.9% 9.9% 9.9%
9K 8.4% 9.0% 8.9% 2.1% 9.2% 9.0%
10E 8.5% 8.6% 8.6% 8.4% 8.6% 8.6%
1A 8.1% 7.7% 7.7% 7.9% 7.5% 7.8%
12K 8.1% 7.3% 7.2% 8.0% 6.9% 7.4%
5% | 36.9% 6.7% 0.6% 3.5% 1.5% 0.2%
= 5577 2280 278 10056 4475 520
Fofirsg | 045 0.84 0.87 0.35 0.89 0.84

REEF P ARSELFN DR i A
FEMEE RO SRR SRR M 2= R A R
% BEAMEZENIEEH - MHEEEBEIREENE -
AU INE H RS T (3 15) -

#* 15 (KBRS BLAN DR F AR 7 M A

. WEFLTARS 100kw S FEVINF 100kw

O AAEN RN |RERM | AEE | EEEE | EEHE
1H 6.7% 6.3% 6.5% 6.9% 6.3% 7.1%
2A 6.9% 7.3% 7.2% 7.3% 7.2% 7.8%
3H 7.4% 7.0% 7.0% 7.4% 7.0% 7.4%
4H 8.6% 8.4% 8.3% 8.5% 8.3% 8.5%
5 H 8.4% 8.7% 8.4% 8.3% 8.7% 8.2%
6 A 9.6% 10.3% 10.0% | 9.8% 10.4% 9.5%
7H 0.4% 9,9% 0.0% 9.6% 10.1% 9.2%
8 H 9.6% 10.0% 9.9% 9.5% 10.1% 9.4%
9H 8.7% 9.2% 9.1% 8.7% 9.2% 8.7%
10 A 8.8% 8.6% 8.6% 8.5% 8.5% 8.5%
11 A 7.9% 7.2% 7.5% 7.6% 7.1% 7.6%
125 8.1% 7.1% 7.7% 7.9% 7.0% 8.0%
E&H | 11% 1.0% 0.4% 33% 3.8% 1.4%
= 3827 3995 2124 187277 97230 45035
Filirsg | 074 0.90 0.89 0.85 0.92 0.78

AFASTEZRAEHE S EF EREMRMTHT

(Z) BT ERR PR LE A 3 EisRisEE &
R F =B ISR E A F ~ MR PR
HAE P& B - FaFE R 16) -

(=) KBRS H 3247 100kW DL B DL R i
FEIEE(E (2 Be= TOU) » RS EBLEHN DR F = -
PR RV ER (A B AR EE PR RS oAy » =R
BEF 2 B TOU ~ {REREEFTIE TOU HIE4E
WEHFHF > ERHEREPER1T) -

# 16 @ERSNEER DRAFE  FE#H%

100 5 2 FETou 3 By TOU

CEREYE | FEAFENE | (EEEAML | RN | FEEAEN | FTEEM
1H 8.3% 7.5% 7.5% 8.7% 8.0% 8.0%
2H 5.5% 5.8% 5.7% 6.6% 6.3% 6.4%
ER=| 8.0% 7.2% 7.2% 7.9% 7.5% 7.6%
4 H 8.1% 7.5% 7.4% 8.4% 7.9% 8.0%
58 8.9% 9.1% 9.0% 8.8% 9.1% 8.9%
6 H 9.4% 10.5% 10.3% 9.1% 10.0% 9.8%
7H 9.3% 9.9% 10.1% 8.8% 9.4% 9.5%
8 H 9.1% 9.9% 10.1% 8.8% 9.4% 9.5%
9H 8.4% 9.2% 9.1% 8.4% 8.8% 8.8%
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A Study of the Application of an Open Mapping Platform in Distribution Mapping Information
for Providing Geospatial Data Network Services
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Abstract

Taiwan Power Company has been developing the computer graphics system for over a
decade. In the early days, the management system was establish, adopting a structure of
Client-Server, commercial computer-aided-designed-software (CAD) platform, and commercial
database system, while the system hardware was deployed at each of Taipower's district
branches using DMMS CAD platform to develop sequential distribution map software. In
recent years, open standards of geographic information systems (GIS) applications have been
flourishing. Open sources of GIS and database are increasingly becoming popular and mature.
Different geographic information platforms (such as National Geographic Information System)
are also required to meet the open standard format for exchanging data, making it necessary to
consider the scalability and extensibility of DMMS.

The objective of this research is to analyze and evaluate the compatibility and
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Studies on Demand Bidding Optimization
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Abstract

Due to the deregulation of the electricity industry, the concept of “negative energy” such
as demand exchange gains popularity in the energy market. This research focuses on a demand
bidding mechanism introduced in a regulated electricity market and the associated approach to
determining the optimal demand bid purchase prices. Particularly, a monopoly utility company
is able to collect all bidding information submitted by the customers via its demand bidding
system and utilize the optimal bid purchase strategy to determine the amount of load
curtailment to be purchased from each customer. The problem with demand bidding lies in how
to find the optimal set of customers to participate in the load curtailment when considering the
total bidding cost and the constraint in satisfying the minimal amount of load curtailment at
each bidding period. In this research, an optimal bid purchase strategy is formulated using an
improved genetic algorithm, aiming to determine the optimal load curtailment strategy for each
participating customer. The near-optimal solution obtained is expected to minimize the total
bidding cost, while ensuring that the actual load curtailment produced at each bidding slot will

satisfy the associated target value.
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FE R =i (E /5 25 (Capacity Bidding Program, CBP)
K AEEHHE 772 (Demand Bidding Program, DBP)
W R EUE R (Incentive-based) 75 & f7 FEFE ™ H
T EBHE T ECBP R FERE - 28
N FEITHEARE S AERR R - R 2%
Z A SEEFRE A AT SERL T - REEIE T E
(DBP) A& » B8 IAFHEMLERA MBS
EFTEAVAOE AT - PG&E 11 2013 F i
N DBP {4 AT MBI~ Horf
S AT A F P ST = (8 25 (R S 55 /N
T 36 T-if - SCE {F 2013 F- & i 112X DBP {4 »
BT &Ny ~ Hrp gt pTA P T
A =B 9 N HIE T 99.5 TAE -

PRERIZ SN - HATERE S — B LA
YRR - JRFRIETR AR T & S e i - DA
S PR A P I R I B3 - 7 ] R e (R B A%
& W ARGCREE AR R nT e - W RE TN
~ FH P s e A B T e e 2 AR L 25 B IR
o Hrp» HAEFRLEE UEBEEFTRENIE

T

S

ot



KR AE-OpenADR 2.0 Jy i A il 7€ #7 R Hi A
-Demand Response Interface 1.0, gt K&ETEE
LB g o6 ) T2 P 8 A%F & Demand
Response Interface 1.0 7 ZESZEEEJRE H 248
(Building Energy Management System, BEMS),
DAt e 100 F 3 B RERE S

[ 2 BIOM 75 & ST 135 4% J fH BT 1Y
FR » REENFENESRTETIERKE N
FORGEEIMT « SEREUTY 2011 A7 HY SIS AU g
Fit#dHi)(Strategic Reserve) DL fi# 1 KAk FEHARYEE 7
iR o AR E TR BN
BB LA HR - U B AR A — E AR S
& WEREEANEBEMA SET T HAE -
P E S & S T IR B R saE Tt - fIaE
T - TENELEHEL - £ AREnE
A Y R (AR 2 (B A% (Dispatch Price)is - 2
SLSRIE A 7S & (SR - 5% P O B AT DAL (E A TR
B EET] -

BEEIIAEN 2015 F YRS
& BN R EHE T F - A T Bl
Fy 2 Bl e AR R B TR E T - ek D ARAR Y
R AT - GENFHEH VR ERE
FHEANERU LEFEAE - R EE34Y
BEAFHER 50 K - AP EEETIE TR
FES Ry 2 /NI E 4 /NI - —H BB - BH AR
MEHE—XK » FHIMEAEFECNEA 28 /)
I o BEEA ] SIS L R RS R T 2R
B R8O B e mI e - SO A 252 DUR D 5 8
PR Ry B Y AZ M PR ER R 2 EEOR
B (1R » LIS -1 A S8 T R DA At
ZAMASERE HHEY  BRIH P ER AR E
BN A BEEELREEIR) - BESE

&

2 - BEXGRBHHENACEE

FEESEBEHS T HaaEEE (RS
fEsEs - - o~ BESRET EE > DURTHOR

FEXZIRELZIFAR

R~ L A SEAVEE A 0 M DR ERBRAYER
A k&5 8 ) B ER T AH A AR 5 DURG e B ) 2 ST
T o MFRERXGHN S E LB EE AR
At - BOIMES - fEEE A S (E R4
Frig A B e EBI A S - R TRE KB
B W~ LA AR R S EE IS
PRI - DART 4 ialc EHVEEZERN - I
S - M EEEEHNFREBE A
5 LB & (E & (Spot Price) i = 85 7311 DA & &
$2(Fixed Tariff)yEEGH = - RILE HEEEETHR
BRI NSRS - & T EZEI FER
by BEEE T EEERANET T  EATE
B g4 T A PR EN RSBt TR E
IR B PN B R PR T Y - DU R B R A A
SRR

HIA TR &3 5 5 LB 5 AT iR
6] B Y R oK R MR A 6 > BT DASTRR R IR
FR A TESE A YRR © R T L PR AR RE R eI AR
REH5H > Parvania B Fotuhi-Firuzabad™4g H—I5 1L
HIE R AR B SR N EE A A
HA4R o PEAC ST ] — B AR & R BRI
#((Mixed Integer Linear Programming, MILP){y i
475 (Market Clearing) SRESTRIZI A HIFR B1E
H AR E EEHEE - JR DAY LA [E] EE =0
Fo A BETR B X 5 2 # # Parvania .
Fotuhi-Firuzabad Ei Shadidehpour™@#2 i - &
MILP ZR5E & ] = B (Aggregaton) fEEE 4tE
SIS FTER R ALY FE & - Nguyen™ 2 H g —1
FEXGOR)MGHEE M EHER
(B ~ ic ~ B HER(H PR R ETS)
YRR ftrsinm - R DRX mis5 kY - Nguyen,
Negnevitsky B Groot'37¢ DRX /% R &
— B DU A 7 2 1y FERRE N 717 85 HH U M il DA 22 21
AT DRX MG w2 HEY © 778
7 DRX 5 H A e I B A i 2 B
Ry B H A ZRHVERS - Hp o SE 28]
SETGREBEEBNVERE > WHEB
Walrasian 5558 Sl S5 Hosse AR 5 S AN B e T T 5T
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DLz g misEa M HAY - Gkatzikis. Koutsopoulos
B Salonidis™ 2 H i1y 26 & 228 IR F — 4L
FERFERENAE L AFEEEHAFZHE
I RERIFRER S BN - B ERFEEL HEE
BTS2 0 S 5 15 R H A= a9 E
B B PERREUFEE A B EAEE
MmEE S s RIS CA G IMEA B S -

DL EMRBE T H B TSR BFEER
Zy % B ] 7 e I R 7 YA A R R R DR
JE 75 B RGEREHYHIE » 5 P EAR AT R
R Tras LR (RRY AR L RR & » IHECRTR &
RER AR AR R P - H4IE B LB SRR AY
BHAE B—E TGRS - SR
AR HETT R AL S AR 8 DA SRR Y
TR EFIRERLCERESE < 2800 - EFEEERT
A EE 78 B E T e 5 & S N AT A 7 B & T
FEALEE AR R HVER - TR RIS BRI iR
Wi PR RN > DU R R R -
BfE PRI A i 1 DU P U R AR 5 LB R
& il & Fy R U (E RS - S LB =CUE A ]
seat—EEE NG » A HEE TR ESTE
B H LB SIS EAE A -

BHNE - GEESIAEIERE 104 FH#aH
T BN ERE T DA S AR B RN B TR - (F
BEHE i - PR AR (SIS B e R 3 Y
2 LUSAR BRI ERS - 5590 T T AR EI
MERCA BN G - A EINEEE —(E R UL
T EAS R P T, - H A5 A S/ E S
T B ETE T PSR R LAYEHZE - DARA
SEn] By IR T R I R R A 2 @

I Rt — s R LR
W& > — 5 Tl A B Bh_E I 7 S (B i 5 P A
RECHRINE » 55— J7 HIt AT DAFR (i EoAt A S50
N EEE TSN Z AR R IFN2% - A0
TR ERE LSRR EE N AT TEEREE
5o 1 HE B R — R R P % B L S A 1 (g
ECPR AR 2 FHY HIRHIEE - 5540 AR EL
RS A= [ S SR FH P BV EN BRI B
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TRPT AR AT T A (REERA IR B - ST DA _ERIRE > A
S Y5 (8 A R L R S n] 28 A e R A AR A
AT B P R B R IR - B R
RUEL A AR HHY AT R (R AR PR T BE &/ IMER
FIA R ETREHRALLIN > [F]F DUMECR2(ElHF
L IR A i e AR H AR SR -

5 BEEREHEMT

% B 9% 15 % 7 1 DA T T 5 07 o
17 - BIAEIE F TR & E @R AREY - b
SPA B A TR A - FEREE
G S0 T 7R S8 L TR B R R AR
MERT SR B ATIRHRIE T E 24 /)
IREAHETRRIR £ E AR - e LB 36
HEEAR B N ER PR 26
IS, - PR (DB RS
YERRERE] - (EFIDAC B F0T ~ QST s
FIERS > LA oy, T~ (3)F P IFERLIEBFR > B
t T o By T T ER R R R » A
S 5, B IR B D NI 5 LA (% MRy
P AR S S PRI M =t —° +1

7 R o 7 B L B T € 6 T 25 1%
nERE > KSR TEEINE > R AT EES
B TS - 5 RS S OB E B
5 FI T AR S BB - 4 n (B P
PR HRACHIE B BIE © (L)FTRE S BLEI T
o (EFILL 2 8165 227 > n=1,.., N ~ ()75 m {8
I EL > EI#E & - DIP, F 0 m=1..,M EQ)F
m (S B OIS - DG, T - B n (8
FHIF R 2 LRI Y0 R [ 5, 2° | (PRI
SN EI T R R A SRR R [ .t | e
Py - Bl

(&, <[t ], n=1.,N (1)

550 & n {EH FER m (EElER R E
FEBIIEE 6, MR E L F Ll Z =l



HE(ERE 0y > Bl

G <O N=L..,N, m=1..,M (2)

BT H S R SRR B A WA R
n {8 o S B S YR [ 7 (EIRE 70
78 et o B EHE PR — E AR AT B s
FRER B FEF P n )RS B SIS H P,
R 6 5 Ry ZE(E » HI

P_=0,6=0, Vme([l,lvl]\[ﬁ”:,ﬁ:]) 3)

PRICZAN - & n (B FEEMEEF- G TR
R > A &I EHR AT EIE R P, JRR SR
i e EIEE Py, 0 B

A

P.<Pr.,n=L.,N m=1.,M (4)

nm —

N

&P _EoE S i g 1% -
U3t PEEE P A 2 B2 JOB B VG B FH 7 2 HI
HEIRF B ~ ST E r H BE  ER  A R B 2
AR - MRATRE Z S EEEFR K E - (iR
SRS R R R = AR AR A HEVER
FEVTEARAR/IME [FiFme & m 52 B
FREIEET, « EFh, €{0,1} R55 n (HHFRE
m {EEIER B 2 AR » Horrh,, =105 n
{E PSS m R ESs AR S22 h,, = 0 IR
N PRI st P B 0, (E T Ry ST 2 F]
B n (& I FHYEE m (B AU S 8 8 DU
GEBUEER - AR S — BN ERED
Hedl > SRH S P R ESEIREE - Blh,
n=1..,N,m=1...M » DUEz/ME R4 2 AT 48Rk
H ={h,

\

Eﬁ’%

RFTARF REGISIREZES |

FEXZIRELZIFAR

H = argmin iihmmam P, (5)

homon=L...N,m=1,...M =1 m=1

N
subjectto» h P >I' ., m=1..,M (6)
n=1

h_ =0, Vmeqlm]{ﬁ;gﬂ) (7)

Fo T4 PR - BT F]1H F P AU Sk
B BRI ER TR Pt 2 a] #E
FENNEEME Al

an = an' O-nm = O—nm !

n=L..,N,m=1..,M (8)

BES - & n {8 F R 2 Bl AR R B R
AR D E A REIEET L 6, - b o, (2B~
EIFRE S = T RfiliE - AL

M
> hn=6, n=1..N 9)
m=1

A S B AR B A2 B E B B — A T
G TR EE AR BRI DR A - KRB A EI&
AP EEREREBHEE D L ET—RE
o T U ERE B Ry AR B, © ILB R Ry TN
R P R B B Ik > R 22 B9 3 - R B(-) 2
1() &R rEET > SRR 18> HOE
{5 True o ;22 2 EH0R O 0% » B(-)E21(-)
[b] & False - 2% ® fy A fFMMER T H FHESE
RGBS E L AE (T — A R s B
FI PR 1= ] e 2

D 1(B(N) @ BNy )) <2 (10)

4B =((5) 2 (10) A E F=hY 7R E e E R IR 1
ez E(EME(Non-convex Binary Optimization
Problem) - 7S fff 5% % 7% i B: R % All (Genetic
Algorithm) iy B DL S AR SIS = 58 F = 2 B
EEEIECTE
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i~ BRERISELER

B TR B e R N (ERSHE A = 5
M (5] 1 SR P Y 7 B30 (B A FE A B R i =%
VY (g - A P#E N —RIEE % TITE
SRR EREIR T RER - LS o EIE
BEEBRIER E0A BT » AR B E R R
A 5 > SR RFEE - INIEAYTTERE
th—E N RAERERIE B A BRI =TT
> DOKISH B (E R R e -

— - ot

FEHET TR AR dmEHT - S ELBUT U RE n
& FAER m {EEIER B TSR, &
O Fo—8HAAIE MR N HAENEES R—
RERFE R N x M HYZLEORG - LE4mHS 5 =UREZRRA &y
HE - NBEANFERREAR > AERER
B s R R [ KR - 991 > IS ms
73 MR DRt 2 A T 78 A Y A e e PR 1
F(9)H(10) - ARfTEiEt—EE AR T2
LLve A (e 4wt 05 ZUIRIBRHI RIS - B SEafdligas
AWFeEE RS T2 - B 1 VI FTE P E M
118 S R HRF i PAJ T i 5 ) 7 88 EE B SR o LA
RS | HP BB LG B HHE
13 : 00 #2117 : 00 » jEF L Ky M {ElE1akikr Bz AT
ARSI R - Al

LZM(I\;I +1)

+1 (12)

B 1 AR IR SR RIS (B T g e Q
For 0 B Q={lflel,0<I<(L-1)} -

0 ([ PR FTRE S B R
B[ B B B E] e A EC D SRR B S 4 B R
Fa= BB+l e EH O, B IES n (H
FHETE 7, B B PR L, (B4 e s R
B

AR
2

+1 (12)
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| B 1 B 2 KB 3 KB 4 B 5

(13:00) (14:00) (15:00) (16:00) (17:00)
0 hi1=0 hiz=0 hi3=0 hi4=0 hi5=0
1 hi1=1 hi2:O hi3=O hi4=O hi5=0
2 hi1=0 hi2=1 hi3=0 hi4=0 hi5=0
3 hi1:0 hi2:O hi3=1 hi4=O hi5=0
4 hi1=0 hiz=0 hi3=0 hi4=1 hi5=0
5 hiy=0 h;=0 hiz=0 hiy =0 hi5=1
6 hi1:1 hi2=1 hi3=O hi4=O hi5=0
7 hi1=0 hiz=1 hi3=1 hi4=0 hi5=0
8 hi1:0 hi2:O hi3:l hi4:l hi5=0
9 hi4 =1 hi5 =1

11 hi1 =0

12 hi1 =0

13 hi1 =1 hiz =1 hi3 =1 hi4 =1 hi5 =0
14 hi1 =0 i hia =1 hi4 =1 hi5 =1

15 {RENHG BUN AT A7 RO SR S S AR EACHS

ERBIe a9 B (BARE By 14 < 00
B 16 : 00 » ] 1 BE (T I EIekk s i N 2
T SRR SRS (L5 - B, ={0,2,3,4,7,811} -
E19 n {EF PR RIS BN - O
kMM S EIR R & ©, o W EETE R
o By T RS n (5 B A SRS A
% S Rt — S P g, 4HY - oo
g, e®, > n=1..,N o 53 BIEPERIES k
MEE AR | et HI

r=glugl.ugf (13)

Hrps gled, » n=1...,N -

B TR E BT » A a2k —
FEMEIE IR RS [ | DASERRIERTZER
5T k 21 - T n (EERE g, FrAERE A =
n GRLETECRIS ST iEE 3 MEE - EE
Dec( g, ) 7 RUENEL SRS (i 2 fil i E 1 > o]
RFEERE 9, BB R E n IEFTA IR NS
EEiRREZ &5 » Bl
H, ={h,|h, €{0.1},n=1L..N,m=1...M}  FE{[5
£t 0 8 1 BRI RIS ©,={0,2,34,7,811}
PEERE AR A A R E RIS A 9, = 7 Al wfigeE
5 H,={0110,0} -



=~ EERR

AFE R YA RE AR EZ(5) £ (10 R
Y —&H A 28 Y SBEAE FH P DA R A R A 7 0 e ik
TRl (EEE TN B A S AR A R M o Il
DB SIS B T U B 0 A B 1 e E AR E]
Hi 8 o e F R A RUA RINE JE ery B (Fitness
Function) DL iz A Fyi&ET{4%5(Penalty Factor) » F ]

N M M
F= ZZ hnmanm an + ﬂ’z Bm (14)
n=1l m=1L m=1
N
0,if Y hPm =T,
where B = " (15)
I',—> h,.P,., otherwise

e F i/ ME s AR AR =
Rk o TTIEETH AR EL A A T ET) 2 i e PR A =X (6)
e o E e e (14) Ty 55— TR
RUHEFR EFTIE S (FHFEEA - s —H=T Al
FoNEIRB HIREEENER o L A5
H— B RE IR A e -

EFEC HATASURERGHFEZEESR
PR E R o ]

PP

5. n=lm=l (16)
NM

AIERE (1) FaE—THA TR AR

N M N M
Zzhﬂmo_ P = nmzzhnm an (17)
m=L =

n=1 n=1l m=1

fRIBZAS) » BRLET, > D P HOHE S
Ak

N

= KZ hnm an (18)
n=1

FEXZIRELZIFAR

Hep e >1HE R R (EF B BIHREA TR
I IE e B (14) Y SR — B ESE —aaEA A LIEE
5 - if20(15) ~ (17)E2(18)7 AZ((14) » FI3KES

Gnm iihnm an = ﬂ’(’(_l)ii_hnm an (19)

n=1 m=1 n=1 m=1

It > SBEHAREUE A T %
o}
A== (20)

» RECEZEsE

REXA)FR - & | (EFERAES K (E2%
RAVEAE o) e @, (RFEE n [l FATAE]
RIS AU o FLfs AR AR RME AT A Al
(Crossover) il T I EREHU < 281 » 7
TR 2 175 288 S T A ) A HH AR s BE R 00 2
tRES O, NKE Y — - FTARRENNIE
AE AT ARE HE e N B T TR - BEP iR
732 q VAL G RF A SRR R R SC AR ISR AR 7
NEAUEEE o SECHEHIE S UGB A BT PR 3E R
(BRI TR - DU TR - ek
TS KBRS 26 J, BLEE j, SOREERHE Bk EE ]
HETERE o B g #EFTASHD o FyhECRACHLAS
F RS o, NHF—8 » AgemEEERE g
Bl g A ES O, THEN ST - B
S(9,) FoRHHERIE g, INES ©, PHIEF RN

HET - BAR® O BMBMUNES

={0,2,3,4,7,8,11} (VAR E Fy 9, =7 » HAHIE
Fraf 55 S(9,) =5 « FEF Round ( x) Fs U 7 A
B o DASK Bl xeR 1 JE A 2 8 - Rl
Round (x)e | = 7E4F (k +1) 2R HiBkiEED
A {18 S¢S PRI T 75 28 DA T A2 e A ol s A i -
RER - Bl

[ll

S(gn k*l) Round(bS(grfik)+(l—b)S(g,j2k)) (21)
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S(gf}ju)(kﬂ)) — Round ((1_ b)S(g*)+bs(g.* )) (22)

Hrrb e [0,1] It g A oy i EAE A - IR
EHECBCAE R ISR S(0,) » HAHMEATE
RIE A7 S(9, ) Bl o, HEEH -

IS 1 HORITERFTT 45 n {8 F FHVAR
EV R R IE RS ©, 19 8k 9, =0 IR
5 » FT PR B RN - P PR
FY T R RS LRI R - BL R
RIS o DO REIR IR - AT
DA (20) B (22) 1 s Hmgy e J7 B 2 A 3
FyS(g2"Y) =1 » BIEARRER 9) =0 f95ThL4E
SRHEEREIEES - ERBREAE o ARETHHI
8 B PR 3 PR P TR B R R L B

S,
o= (23)

N M
2.2 P

PRIL » 5% E % s S( 9, ) =1 (BIA fR(EAeT )
IR AT AR B AR o IREERT - &
S TS B T R R - o (B - Ry
Ty Z TIPSR LR o S( 9, ) =1 ZHE% > T Vi
B v, B A Ry B HEE B R (B R oty St/ IME
IR ot AL EIER R > J

Voo ifa<a,,,
V... —V.. .
— max min
V=9V — 22— (g — g ), i, S @ S oy,
Cnax ~ i
Voins ifa>a,,
(24)

RIE > SCECHE I ] T UE R Ry L v IR Bz
B REEER R S(9,) =1 - A A1) #1(22)

100

BECEHTIOREINIE - BIS( g, ) gs( gl Y ) -
DA (1-v ) BT - AIFEATSEIRARIR A &7
BLECR(Elitism) - w%mﬁmm@m@m*@w
IREE PR e T-RBREIR AR TTE
BT e -

5341 G5 (Mutation) il o] FI AR e i e A
S SR A v HOMESRHE TR S -
|0, | B ©, WA/ SEBEHHI ] A B
S(9a“) s — (RS y w1, € [L|0, [] OB -
BEEORILRIE R TR0, - FIE - A5
JE R LLT (8R4 (Cycling Operation) 2% 2
5y S( gl ) EHEFTE R > B

(gn (ksd) )+,un if S(gn (ke1) )+,un S|(Dn|

S gr{(kﬂ) —
( ) (gn (k) )+/Jn —|®,|, otherwise
(25)
M~ BERRE
EERNEADET =S TR - SCUER

7= MRS - DA AE A SR+
IR LR A RFEEA R o« (THFAEIRE
%%%x@&mﬁﬁ’(lwﬂ—nm%ﬁ?a
FfEE - EENEN A S OISR SR IR
{EHE A 75 e s U@ (Premature Convergence) fif
R I E B E S TS 8L A & 1L (Local
Optimum) iy fi# o A FEHE  — IHE Ko f% B
(Extinction and Immigration)f#%1] - H AVER B
EF RS IRE N AR A - e G AE A
Wt s E ARt

B BITE 75 Py B P, Ry RS RE PO B R
KSR N IR - BRI (Rl — i ) <2
PN G, R I > Fom R A A (1
O A (S BB o (FE > 5 B
RN - AR (o BB 7 4 Gy, 25



A - FoT R RN S BT (R
FERR - TEAHISEPY Bl (F, — Fid) < &, 5O
091 G, MR ATHE 2B FED A I A -

P - R

— -~ BEREEECE

Ry TR BEES IRA R R 7 0t (R A RE Y B
R KU LRIET EX HEFETERE S
T - BIAFRE G EIF P m (R BBy
HEFEEENR L For « B BE—fadts
M = 5 {EEIHEkEFEL > B N = 500 (EFHF2HL ;i
EEZATA 1000 {EHFSE 10 (5 EsE b
e

AR TR HI R R EL A (IGA) R #5
G ANI(RGA)ETTHE = AEELHL - Al RGA
FEHETT 2Oy )2 PR A 2(23) B2.(24) LU FE 1 U7 20
BEFEAN HIHRES AU - EEAAMER EXX 5 HF
— B P TR AR IR SRy 500 Ed
1000 - HE2BuE Aldl FArR

x =1.1,=10%, &,,,, =0.05,,,, =0.05,v, , =0.4,
Viin =0.0Lv,,, =0.05,¢, = 2x10%,G,,, = 200,
82 :1X104aGstp :100

F1 WHETERSRFSER R HEHESE

R IEIRE B HEEEIHE T, (kW)
m g — Hif—
1 1500 3700
2 2200 4200
3 3500 4600
4 2900 4900
5 2500 5500
6 5400
[ 4700
8 4300
9 3900
10 3200

FEXZIRELZIFAR

539 > AT A R TR FE AR L R
FEFH A 7 B0t (E A R B FTRE SR - TR — ]
FRaFl PR EIE R DU B AR IS E H P
EIEEREA - B

M

~_ 1

A_ﬁm:l(Qm—rm) (26)
R AT PG TR H B dERARIRHAY A P
A HI RIS AT AR T E BT BRIy -

=~ EERELERT

% 2 UK RGA B IGA fERIIHTR B 5B
o i 7 AR P I S SR (E A BARR R U AR
AKn o BEEIHAERSREURAIT 7T Y IGA 1E/H
HFE B 5 B EFCE RO SR n /NFY
RGA - B HLALH 4w - 5981 3 2 Bl 2 B IGA
FELER I (H/NFY RGA - S RFRELH IGA #
=5 LH 2 I P i ) i TR B A 1 7 B A e ke
HHE: RGA HEREAEHT (s By H AR HIEE
A o 8 B IR S A DURGREE A FE 57
RSB RS: -

IGA Hyi=EE NEH EA FIFRE R
PR MECE P ERRE - R 1 WEURHIE
(s HARHIEKE T, Frsa TIVEEHEAR
a o {RIERQI)FR - LFEEFEARGEET, B
[EIBRAY BRI - 22 3 R BEE BT IGA fEA
FEFREERRNER T > EaldEtitt RCGA B
/NEYA B {H - [ 3 LB RAE R F] 7 AR
TEIL T > € IGA Fridas 2Ry B R eIk 4R A
I RGAFE AR 53 HRp s B Ry A AT H AT ek 45 -

F2 P RAE A SR RS 7

RGA IGA
qHpt A 7 A 7
(KW) | (NTD’000) | (kW) | (NTD’000)
— | 18145 520 163.0 330
— | 9067.9 3294 810.8 1253
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[~ Elf - RGA — IGA

3
IR EL
(@

10000

8000

]
& g 6000

4000—— e

2000

6
IR
(b)

2 RGA I IGA A A (@) FF— LR (b) F
J P T R R B AR Y LA

7 3 HifE 3 IBEHE BT EREFEAR
FYE(EI1.3e ~ 1.6ar DL J 2.00 A5 T - IGA §il
RGA = aE JIAHEN B - FEE R T H
FRTRE R EIEE R E s N S E - 8
FoNAE S I FERE A SR R o DU G
HB A R - A RGA AR B HE(23)
EL(24) FT 7Y 288 1 3 TR SR (A
({0 =X (20) B2.(21) B A AS BC A il 28 26 A
5 I S (O (BT S( 9. ) =13 9)Y = 0)
AR - K2 0 IGA E R B FAREIIEN
T HEER(24) K ISR HE R Y - EfE
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