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Cost Estimation and Interface Division of Power Transmission

Chang, Chung-Liang
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Abstract

For the smooth implementation of Power Wheeling operation, the System Planning
Department of Taiwan Power Company consults both domestic and foreign scholars on the
subject and, in the meantime, is engaged in the calculation of transmissin cost. In order to
calculate wheeling rates closer to the actual operating mode, the Department also reviews the
interface between generation, transmission and distribution so as to reduce and control the
transmission cost and meet the operation requirement of reorganized business units.
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Congestion Management and Corresponding Pricing Mechanism in Typical Electricity Markets
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Abstract

As the power system is deregulated, transmission congestion management is a new
challenge to transmission operators. In the traditional vertically integrated system, the central
operators had full knowledge of operation and fuel cost curves of each unit. They dispatched
and re-dispatched the system by using security constrained OPF(Optimal Power Flow), which
was based on the minimizing overall generation cost. However, in the deregulated electricity
markets, the main feature for congestion management schemes has changed to the
bidding-price-based optimization with the security-constrained dispatch and re-dispatch.
When congestion occurs in the system, the operators will select some voluntary adjustment
bids from generators and load-ends in the optimization procedure to minimize the cost of
adjustments. This study reviews the congestion management (CM) schemes and the
associated pricing mechanisms utilized by three main electricity markets: the old UK Pool,
Nordic Pool and North American markets (PIM, 1SO-NE, 1SO-NY). A test example of
eight-bus system is provided to help illustrate the operations of CM and the corresponding
pricing mechanism in the three transmission market structures. Finally, a comparative
analysis of the four representative CM schemes has been conducted to compare the various
CM approaches so as to assess their efficiency, and the effectiveness of the market pricing
signals.
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s o} —E'Os’
& O

& T AL

Ga1 Gaz Gz

1 8-bus %#ft

F 1 8-bus RIfHIKEESZH

&R | From bus| To bus| ZE#i(pu) | ZEREI(MW)
1 1 2 0.02 300
2 1 3 0.0065 380
3 1 8 0.03 150
4 2 3 0.02 300
5 3 4 0.03 282
6 3 8 0.03 140
7 4 5 0.01 120
8 5 6 0.018 240
9 5 8 0.03 230
10 6 7 0.022 340
11 7 8 0.015 250

2 8-bus Kt #HEMAVEIEEEE  BIRHER - nPREEEE - DU TR E R

PEHE | HEK | BIEAEMW) | EEEREMWh) , IR HIRRE | A%
Min(MW)| Max (MW) | (¥MWh) | (MW)

1 G1 600 10 0 600 10
2 G2 200 20 0 200 20 300

G31 100 35 0 100 35

3 G32 100 50 0 100 50
4 300
5 G5 200 30 0 200 30 300
6 250

7 G7 200 20 0 200 20
8 G8 200 40 0 400 40 300
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— ~ BITMEHEE (B —E&(Uniform Pricing)
=)

TE—RE IR TS TGS BE 0
AT —H AR TS5 - B A SR F B A TEM
T—HEE - B GE A &
& P B : 55 — P& BX T8 K v 45 3 [ (Market
Dispatch) ~ 17155 P& i Ry ZEZE (R AV BT -

— & EU&F?E@ 25 {8 40 B o SR B Y
EATEE DL - 2R E AR A (Fuel Cost)
b SRR RIGHAR Y (E $8(Bid Price) » /55 —[EEL
HITH SR > S EARAH AR % B S EARFE
H SR T RIIERY - S (E A Y S5 EE AR AR
RHES BT R A > B2 e BETRNIFT RS
HIZE R & - 1T 5 4L A S (Market Clearing Price)
TEFE R B AR KAV TR A TR R T
AHERSAIUE » B T TR AWSE R
SEEMERIT—EER - TN —(ERE B EE
TR BRI AR © 1255 —PRESTRaE H %
IR E R R R A R 18 S o AR A
TSR B SREETE - 75 A T RN
¥ > Rl — P& e avaE R EEAVEHE - [H
BF ARG S ERS - R R SRS > R L4
TEE R TEEZE R HVE S -

iz bt 8-bus FEFIFTHEALHYSH > WA
H 5% BB ERETTHE - E 2 Fow - [E
o B B P B A AR S BRI R SR A A E
F& o M By 2 S0 B ERS (System Marginal Price,
SMP) - [ {E#& B4 L LR G - RFEE R
AR AV IRAIGREE - DIBER ARG

min > Cq, (Pq ) 1
PR A=

SR =R, @)

i=1 =1

0<PR, <P™ ©)

10

Hof1Cq (P )= g Py TEFE Ry B4 M | HORRIE(ERS
g -

Bid price (£)
4

SO fr——————

Load = 1450
1

4O frre—————————————————————————
ET I

g [

I

10

600 1000 1200 1300 1500  pqw

2 HpnEERA % E AR

fo +Zakl ( d_

R <t @

IR BB B 2 By 2 4 T AT — R 4R
B SOBEHTERENERE o 0N R
TREAIPRG] - Hrr £ RedRES k-1 Z B JHLR 146
-~ f7 RARES K 2R KBS E - RS ¥
BT YIEEHThR - P R | ks
BT ~ Ng Rysd ERRIE R PRAVEE - Hod aw;
FoUPREHA IO T-(de-PTDF {H) » HEEAE
AR | DR A (SR ) DI - B 4RES K-

DRI B BEAT) -
ERGEITERTR - R R R R
DUREAT

Min  10P, +20P, +35P, +50P, +30P;

+20P, +40F, ©)
PRAFIRAATT -
Ps, + P, + P, +Ps, + P, + P, + P, =1450
(6)

(331 )

f18=f108+a182( PO)+3183(
+a g3 ((332 P£32)+a185 ( Gs 5)

vag, (P, — P2 )+ayge- (R, — P2 )< £
(7)



0<P, <600, O0<PR; <200, O0<P, <100,
0<PR, <600, O0<P, <200, O<R, <100,
0< P, <400 (8)

Soob £ TR © G 18 FRRAL
IV - (DRTTRA do-PTDF BIETIHEIO)
Et °

192.42-0.0503( P -200)-0.1007( P;_ -100)
-0.1007( Py -0)-0.3424( P, -200)
-0.4277( Py, -200)-0.4597( P;, -150) <150 (9)

Horh £, 8t R IR 1-8 FAETEHAE
VTR EEOIR > Py R B | AT 1)
ISR TR o ARl S a A RS S HYARER
ZEZE > J(H AR R E e 51 H A2 LR ZE TR AR B H PR 1
2 MEEIRFE RIS LR A AOR A - FEE TR
REFP - Sk FE AR IR SR R B 55
ARt - B B U EN ER R g A EE
HERE T AR ARSI M HHTRA - B ARy
PR > SRS S A HE SR S R RAS
AE (S 2 ) AT RS ~ DS R DR
FEEN - AL L BARARRYEOE > UPREE—1Y
ERFEE - AN BEREENEI SRR T LA
APRHBIAS - B S EAAIRRFI - Planfasss
BHITATFREAR G - B E T T
(Ramp-Up)RHI ~ fe/NFATELEIRAVETE - &
BREAS S FE PR

73 8-bus RKift B 7 ith 7 L AUAE A
(FRE BRI R )

i MBS | T A IR | B IR AE IR
($MWh) (MW) (MW)
Gl 10 600 600
G2 20 200 184.1
G31 35 100 0
G32 50 0 0
G5 30 200 200
G7 20 200 200
G8 40 150 265.9
Total cost $29500/hr $30318/hr

A E TG E E T IR A R A B E AR

F 4 EHTHERTR ARV

| From | 1o | FIGHE | BieHE | WG
2t | bus | oup| PRI (WL R

(MW) (MW) | (Mw)
1 1 2 99.98 112.75 300
2 1 3 307.60 337.24 380
3 1 8 192.42 150 150
4| 2 3 -0.02 -3.15 300
5 3 4 281.74 257.1 282
6| 3 8 125.85 76.99 140
7 4 5 -18.27 -42.9 120
8| 5 6 3179 23.09 240
9] 5 8 -150.06 -165.99 230
10| 6 7 -218.21 -296.91 340
1| 7 8 -18.21 -26.91 250

FEH KR AR R R RV RIRE - 1S5
AL 1% X S BT I IR EAIFR 3RV U T
o AR BRI SRR LAY EEOR B
SHEEEHENR 4 o ATLAEER A IFE IR D G2
Bl G31 Y& EER(HIY i1 G8 Y E R 12 1T LUK 78
FERTERRH - fE4E It 8-bus Z41HY PTDF » G5
G7 DLK G8 $ 4% 1-8 2 5 8 Ry > {HiH
> G5 Fil G7 Lz F#%4H F IR AT 2 ALAEIM Y
H7 > WIELRA G2 F1 G8 Hre JIFRELHA - #
B2 G2 Bl G8 Fy R AR HVIBME A » IR AR
EHTTRE ARG AR E R At ffTm] DL
RSN EE - S EEN PSR T
YA EAIRAE P DA e 7 - RILA T EoAth 28
FEEHAITAGTA B HEEE) -

ELie 3 s — (il B B —fBELHY 24 A F
BEA - AT E R ERIE R 0 RS HIR%
29500 JTH4 % 30318 Tt - FLR4RISZEFEE L
SR PSS AR AH N EE SR © PR SOmT A 2B
FERNAR o 12 LR FE B A /B 7 BH 3 73 e 2
LIRS EE R EEETNER Y — - DUBLIER
#4508 S (UK Pool) A HE T ZUKRE @ 45 8%
i 1% PIT &5 Y U 2 77 5 BB 70t i B {E 4% (Pool
Purchasing Price, PPP) » HEHEIARLUIT ¢

PPP = SMIP + LOLP x (VOLL — SMP) (10)
Hrf LOLP  fy & 88 #3% (Loss of Load

Probability) - ifii 85771 & B4 B m ey B 8 N =]
ZAER& T Ry B M B B (48 (Pool Selling Price,

11



3% 81188 105.3

& BTILA T
PSP) » HETHEMAAATT -

PSP = PPP-+Uplift (11)

o Uplift RysE IS > B RS
AREFTRR BRI MVEEZE A ~ RS ~ DURCHEA
TEIRASE -

DL A B R B - (FRECRHS ARk ~ BB
IR ~ DU REIRR R A B E S
RSV E R EEER B F

PPP=SMP+ LOL Px( VOLL-SMP )=40($/MWh)
PSP = PPP +Uplift

= PPP + (security cost/total |oad)

= 40 +(818/1450)

= 40.564($/MWh)

FHIN RSB ZE M R Ba i G2 VR AR ST
Z57E 200MW [##kZ 184.1IMW - H G31 pAEEH
38 100MW [E#E 2 OMW o K EE J7ot0n
JHHE G2 RIFFE#EmMAELRIEL - MEZ > B
MVERE G2 HYIES Fy ¢ (200-184.1)%(40-20)
=318($/MWh) - ffif& G31 HyIEZE & : (100-0)x
(40-35)=500 ($yMWh) - [fij 2 L fE 1R & ki
it o EILEFIH LA EE T AR EE 5
1450x40.563 = $ 58818 - &}t & —{EHIE=FIHY
INIEWRE - 5 HEEUIBIEER T2
(fEsEEMRAH - R E RV S0 [A] (Cash Flow) 5ERK
T I - 3R S AR R HATA S R A4
SN Ky 58818 TT S Ll st FHEE M)
AHEUEEENS -

RS BEIAMERE TS E B E IR SR

25?,% éx)%?é*% é,%gé 75’?%%?% %;—% 2@?}%%
2| W &zlz (Generation & 1;‘—/\ t&l\
| D | gy | revewe) [ Ngn®l g
(MW) ()
24000

Gl 600 | 6000 (600 40) 0 | 24000
G2 | 184.1 | 3682 7364 318 7682
G31 0 0 0 500 500
G32 0 0 0 0 0
G5 200 | 6000 8000 0 8000
G7 200 | 4000 8000 0 8000
G8 | 265.9 {10636 10636 0 | 10636
415

‘Wz‘g)ﬂ 1450 |30318 58000 818 | 58818

12

— -~ EIREE(Zonal Pricing) > sHEE,

EILERE ST - BRI G TSR E
W57 A EIHY RS S IR S i B ZEZE fRE - dC
EREE S TG T 52 B 1 I E T
B/ NFER(E - LB SR G AR R RS
{Etg - EEIAMER 2% > TS REE SR
KBS E A ERE] - WFIH R ZE
FEWS: » HIR{EILERE TG A —(Es%—E
1o BERSRE N R B ER - $5E A%
TEH A TGRS S BTN —H TR
HIEFTREAVAREE B TE » R MIR B IR B ZE AR
AR 53 R B 28 (R R 3, - G 25 1 T 43 TR Y
TGS - RIS —{E 57 &R A R [E Y& E
F& o

TEMEE TS KB EREEE 3%
AEAEEE R E LR Lo R E TR i 4R
paliEsRas RIS EIVEA R OIS AR
B E TG EIE - 7% HET S &R TS
PSS EE R EA TR ER S &/ N H R
KAEE 7S & DA ZESE R

DL 8-bus 2478 Ky fl] - ¥Iaa#ET TG %
BN ARGEE R ZGEBEEK 40
(MWh) » AATAEFa TGS T » GREE
1-8 ~ 4Pk 3-4 ~ DU 4RIEE 3-8 1Y {Hilm E 4RI 2
S57T0MW B[R » PRI AT 2450 70 i
i - Hrp—(EE s EsE G1- G2~ G31 -~ DI
G32 s B > S—(EEENZ EREAEE
G5 G7 ¥ G8 - [iE] 3 Bl 77 E1& AT Wi & la i
L Z A

Zonel Jone 2
| e .
s e
. _ELO
Gz )

3 r—q_l.r_ < el
(5 Ls Le

G Gj, g

1 %

& 3 {RTTE5 70 TR R0 s e L fk



80y B (B I % - R I E
IS B IE I By 48AMW(H] 2 I8[E 4 HRa
Line1-8 ~ Line 3-4 ~ DL Line 3-8 7 43 E&H i 44
FOFEAORIFSE] 484AMW - FHLERE4RES Line 1-8
HRLR R 150MW - [ 1E4REEZESE) - BRI
GREE 1-8 (Hi s SR R es 2 A K Em R A
= .

Total interface limit=

484MW

Line 1-8 = 150MW _
Ll

fone 1 fone 2

Line 3-4=77MW
Ll

Ling 3-8 = 257MW _
Ll

B 4 RIS RHEE R

TRIE T3 305 280 (s - 1E

Eik— > & #k B 784MW

(300, +150 + 77 + 257

Line; g Line; 4 Line; g ) ’

EE—-—2EBBEERTSEHAER
20($/MWh) » Tl — ik B 666MW

(300, g, + 300, g, + 250, o, +300 o0, —150
-77 257

Liney , Line; g )

» L IR RIS T 5 R [ 1R 2 IR Fy
A0($MWh) - i iok 8 8 1735 AT 8 F A~ [F] R R S E
i ftiig2 BB A HREN > flhS2 s
A DUE BRI R R S R DU S S m AU 54 B
A - A H R i R E > AT
R — (i 2 BRI A BT M &
SRFEIHARER ZEZE

= - HiREEZEHERR

TEIESEMIE - KERTHVEE S TG PR H 6 R
&£ (Nodal Price) - {541 PIM ~ 1SO-NE ~ ISO-NY -
California 1SO ~ DL K, ERCOT =8 i - g%k
B E Y B AR 2 & 8% R 51 {8 (Locational

Line,_

A E TG E E T IR A R A B E AR

Marginal Price) - JRE[I{E 5 g 5% B AT EE IR A DL
RS RGBT R RENE
(Increment) AYIEFRpA - BiEEER EHYEHER/E
F—PEEL L LAl EE SRR L > TRE RSt
TEE LRI B & 2 BB A AL I T T T
SIS E RS TR IR R SR AR PR ZE
& > QI —(EETRHIETHEMEE - R 2B
AMEFE(SMP) = 22 > R Z e IF & T R (R
TR A B TERE - MRS BT SRR P/
(&5 B R =Rt DR > B
i EREH AT T R D e (Inc/Dec Bid){ERS R
BLREERAR - —RAFHFE G T ESPE
HIE BB E BB EN ST - MRS
AR I 18 20 [ R 2 B 28 FE i PR AR U AR 4 1A
EF& A E TR HIIRAE - FEFLLE IS - (il
41 PIM L ISO-NY - FERARAI N E N Eiad
HHEHIS L BIAIRIRECA ~ SEEREA ~ DU
IINER BRI RIS £ EATHYERpT o SEEH
G5~ G7 ~ GB A HEFELRES 1-8 HiEHIEBE
R+ 2RI G5 Bl G7 Y E & A ES| BIR
R EF NI E R - fFItEpIfEA G8 i
G2 Sy iR THELERIRRIRE ST © BRI (E S (T
TR EERE > HeEMk 28It 25 H iR E
8- B T EREREREMNEERKEHR - &
HRe=4an T

Ng
min > C. (AR ) (12)
i=1
PR A -
Ng Np
D> AP, =) AR, (13)
i=1 ' j=1 :
ARI™ < AP, < ART™ (14
Ng Np
Day AP+ ay -AP, <0 (15)
i=1 j=1

Het AR, Rysd a1 fyimtisE (b AR, B&

13
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i j BRI - N BB it - Ny 5
EPERPEEE - ART B ER | BT
B2~ AR BB | R N AT A
Ay BTN | TR kel AYRURLA
oo ay, BAH | EEEIHRES kel AR T -
(LB NS B B 3 B AT 4 e
R RE R ERARE kel B8R

IR S B i R A HY B b R e B
ARES kel HYEDRIEIN - #EHK A (12)-(15)= > AT 2A
K3 G2 £ G8 iyt B LAV AL A (E - 2B =
HHERHE 1 AVEEIE I IMW - RER (b M
BT REERE G2 FRZE I 1.12290MW - i
G8 T kL 0.1220MW - 3% 6 H] LL T il i 5
STHE AT RE ER BRI T AR E -

7 6 8-bus RifEEIEEEZEFERT LMP 515

e | R PIREAT(Senditvity fecton LMP 2151 LMP {&($/MWh)
1 1.1229 -0.1229 1.1229.(20) — 0.1229-(40) 17,5420
2 1 0 1.(20)+0-(40) 20.0000
3 0.8769 0.1231 0.8769-(20)+0.1231.(40) 22.4620
4 0.4340 0.5660 0.434-(20)+0.566-(40) 31.3190
5 0.2865 0.7135 0.2865-(20)+0.7135-(40) 34.2697
6 0.1927 0.8073 0.1927-(20)+0.8073-(40) 36.1456
7 0.0782 0.9218 0.0782-(20)+0.9218-(40) 38.4367
8 0 1 0-(20)+1-(40) 40.0000

FH_EFRTTAD - FrA ERBsE T E AR 2B SRR R
1-8 Fr 2 > HEMNHENRATEZEE LMP
1B o A DASEELEE T 3 S Rif {2 25 6 RG EE (H A 2= B ik
Ko EGHERE QARG HE R A4S
PEREAS20/MWh » 28T & B e A AR £ iR
[EIRYEHE iR 1 AYETERE 2 $17.542/MWh
FNIMETEL 8 FVETETE A 2 $40/MWh » [FEEAIEES 8
T FEIELR Y T I (Downstream) Rl &I, -

LMP {5 0T DASZ B 58 i B4 & 2 ZE 3 Y R
A NILE ]t —(E EER B EERGE o Fla
LMP {8 /5 H & 2 & 3t o] BE IR 4R B 2 3E [T 45
R A B B A A E i - R AR
G B 1 AN Y P& o [FR R W 5 B 5% BB g P 1
LMP (B SHYMIE R E &R - ZA0 LMP {EZEF
MGG AR A AT LUSA] - HIELENEET RIS
BN TGS ETT KA HEENRZE - HIL - &
feEZEZE L ARE (Congestion Revenue Rights, CRRS)
G ] 5 2 el 2B BE RO U JE\ B o 25 Rk 7
A FEE A HIRE 7 (Flow-based right) DA G
¥ (point-to-point) £ S - B4 PIM 5 R
FH B [ %€ {5 # #E /7 (Fixed Transmission Right,
FTR) ~ ISO-NE £% H #Y [& % {2 §a #& 77 (Firm
Transmission Right, FTR) ~ DLk 1SO-NY FY{Eii

14

7E 3E & 4 (Transmission Congestion Contract,
TCC)

o~ HE A H I LB T

B AR HIE ey 5t~ SORRE
PURGE IR 28080 5T - 2B > AR
AL 5 B L BRI IR IR A IR S, > 28T
EARRIETIAE > A R SR B B R
JEETRE T REFEE AR T S50 A S R RV RCA - L
Hh > iEtEE - EAY R FI A R (A AR
Hi AR IENSR S e s R e
IE A BT HERARES - M EERIRE E A S
Hilrp o T BRI R AR S & A L iR s
AL By B R EEZE PR THIMRH] > — B 24
IY R R IR R - I E e B I IR A 5L
5y o B E S BRI HIARES S35 A ZEZEAVIET -
AITRFER TSR DU IR R RA - BAE R
SN B8 20 T 855k FH B e Sk B (B A ] 2 2 g ]
LUEH - HATESSBORER 73 HY 8 T S8R R G
BERS G - I S ] IR BUFERI(E
Bt TG ERE S BRI AR R A - 28
ifi > TR R s AN > NI H E A
=B AE o NI A A B H AR




(Financial Transmission Market) iy SiLiE - Ah5E
1A 8-bus Z &I BIIESE - RFLLE S TEAS ik
HIEE R S PAd DR P s AR g - 41 Pl
(—) &AL

7 HAF 8 oy RGBT =TS L ST
SRS DL R B E AT S Y o i3 BB R A
[E]HYAEES (8-bus G Z:47) ~ (HEmaRISZETE ~ LUK
TGS BIEHTBHEER o HESREIE T LISA] -
TE =ML G M HEVBIE R - FlaFE
FIEREN LB E AL ZHIE T - S EA
A PUES s VAR A o A » TR A S
& NEETRA N m B o 2RISR &
IR E R AR R AV S Al R EsEE
EOPRINEEDINGS BN == v VR PN S o
FEEAVEE -

KT ENBERZGHE T B BRI

@ MU ($/hr)
X S
HesE WEE A | JEERE A k&
(EE—EE(H) (i EE) | (EiREE)
Gl 24000 12000 10525.2
G2 7682 3682 3682
G31 500 0 0
G32 0 0 0
G5 8000 8000 6853.94
G7 8000 8000 7687.34
G8 10636 10636 10636
A4S 58818 42318 39384.48

* 8 HENBEAZGHE THAEIH

B ($/h)

& GEEEE S | JEBRE | JE3E
(F—EE) | (E5REH) | (EiREE)

L2 | 300MW | 12169.24 6000 6000
L4 | 300MW | 12169.24 12000 9395.7
L5 | 300MW | 12169.24 12000 10280.91
L6 | 250MW | 10141.04 10000 9036.4
G8 | 300MW | 12169.24 12000 12000
Ha 58818 52000 46713.01

(=) B=EFER(Merchandising Surplus)
TETSZ T » ZHHRFEFTESA A

A E TG E E T IR A R A B E AR

(Net Income) T £ 75 % % &8 (Merchandising
Surplus) o FEBE[E & St - S kY SZ H B Ry
SIS - R A ERIEVREERIER - TAE
BN/ GEwAb A (SR U7 i M S N N e 2
% AIRESERERERE - 52 » —EIEZERY
PESERIER RN A ST ZEE - 2 Lo EIaRTY
R FIRBA RS A P 2 - GIEILER
PR R L 48 B 7y B R R 2SR & AN
IR ECA FE TR EZE SR TGS B - 1
HroLA& i (1SO-NE) 55 - RIS e SERIER 7y Br4a 18
150 75 {5 gy BE F] (Financial Transmission Right,
FTR) HIEE - {EEIRGEESC S TS - i
FIEREIN AT N HETREAFH -

S=Y (b2 - p2) (16)

Hrt NRLERTREE ~ p, BETRE n Y LMPH
P Bl EER - py BE TIPS

B °

e RG-S EEIEE R
KRBT R AET M - I A SR
BRI R 2 BE —(E IR B R B E
LS EORENST » AL E AL 57 B 2R 3207
BT SR E B DL R AT B R Y BR (E A 1
18T - MG EN S AU S E B EIVE
T BRI E A DR AR R E B - (H
fF—feht - HArk B SR S EHA K
Re&E BT BRI EBL IR X Ty o R TR G FUHYAC
ZynisHuRs » RMEAEILEHEAE T - SR
KoL FIt EACRET & - ISR &3(HY
B G T  EFREREEH R G EEEH
UK BB AR - ARE A BB — 5 - b
Hh > REER —EBEMH T IERERARIET
45 « B—(\E DTSRRI A S ERER T
S G % TS E SR AR (e T 5 5 - A
— REHE SR A R —(H S B

15



t£®TiEAF % 8l1#A 1053

HYEEBHEIRE - Al R BB DL B L BB AR E Y 2
% HILfEEn] DS S SR T 52 L T
Ll—rErypa el - M h R ZEZE R B R T L—

TEAZERYEERE) -
B - 3

AWFORERHE "Il A4 ) mE i
FHEL T 2 S8 e R AR E(2/3) | BIRALAE
JRFHTEE (104-3113-E-194 -003 ) f2 ff5s - 38
RS -

{h ~ 2538
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Planning and Research to Promote the Implementation of Environmental Education Program
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Abstract

Since the release of the documentary film “Beyond Beauty - TAIWAN FROM ABOVE,”
all the spectators including the government agencies have paid more attention to the
environmental impact of enterprise operation. — Being faced with the environmental issues,
Taiwan Power Company (TPC) plans to set the “Green Enterprise” as the main scheme of the
environmental education curriculum for the years 2014~ 2016, and meanwhile intends to
take advantage of environmental education resources and experiences of all the relevant
experts to promote TPC environmental education program. With the result of this research,
TPC hopes to compile the teaching materials of environmental education specially for the
company and improve the employees basic knowledge of energy saving and carbon
reduction. Furthermore, by means of the project research and the environmental education
resources widely utilized in the company, it is expected that both TPC colleagues and the
public will further understand the efforts of the company in environmental protection and
promoting “green enterprise.”
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The Prevalence of Household Appliances of Taiwan in 2013

P AR TR PR AL 45 R FA**
Lu, Tai-Ken Huang, Han-Feng Chen, Kuan-Ming Lin, Hsin-Yin
i%ég%*** F?E;L,%*** ﬁ'\ésgé?j**** iirﬂ****

Hung, Shao-Pin Chen, Fung-Fei Lin,Shao-Juan Wang, Li-Kang
(104 4F 57 % 3 # X)
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Abstract

In recent years, due to the socio-economic and climate change and the increase of public
consciousness in energy-saving, apart from the rapid development of newly invented electric
appliances, how the consumption pattern of electricity will likely change has been an issue
worth attention and concerns.

The research aims to review the trend of the changes with the aid of investigation
conducted over the past years. The quantitative research has incorporated in-depth interviews
with the experts on household appliances and electricity, and the analysis of research
conducted domestically and abroad, hoping to accurately comprehend the electricity
consumption patterns in domestic residential sectors, which may serve as a reference for the
energy policy planning in the future.

This survey of household electrical appliances use in 2013 employs a sample survey of
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** g BT 5B R A PR A
*x% L HE )N ) k2 A 0F R AT
SAARF L B PN 1)
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electrical meter users in 24 service districts of Taipower and includes surveying visits to a

total of 6,336 households. The study analyzes the prevalence patterns of household

appliances among meter users in business/non-business sectors, residence/non-residence

sectors, different service districts, cities, towns,and the patterns of varied users classified by

their total amounts of used power. According to the quantitative investigation of “2013

Household Appliances Availability Survey,” refrigerators(97.6%) and electric fans (97.1%)

ranked as the highest in the prevalence rates, followed by rice cookers/electric cookers
(92.0%), washers(90.9%), air conditioners(90.7%), range hoods(88.7%), mobile phone

chargers(85.1%) and computers(79.9%).
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A Study on Climate Change Adaptation Strategies for Taichung Power Plant
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Abstract

As global climate change is becoming more and more serious, energy infrastructures are
facing the risks of being damaged by its impacts, and the damages to those electrical
infrastructures are expected to have a far-reaching influence on the power supply and living
guality. Since Taichung Power Plant , the largest coal-fired power plant in Taiwan, is one of
the most important base load power sources in Taiwan, this paper aims to conduct a case
study on climate change adaptation strategies for this power plant. First, the study identifies
18 potential climate impact—related items, and chooses 11 items out of them. The next step is
to select 4 major items for the assessment of its vulnerability and risks and proceed to
propose suitable adaptation strategies. These study results can also serves as a reference for
the planning of Taipower’s new or repowering power plant projects in the future.

BRI EE (Key Words) : 4 f##%8 (Climate Change) - 85 /5% ifi (Electrical Facilities ) ~ &2 & (Hazard) -
HE59 1 (Vulnerability) ~ (L (Risk Assessment) ~ 24 Tl (Adaptation Strategy) °
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A Study of Key Factors of the Adoption Willingness of Electricity Green Button APP and
Electricity Information Management System

Y 2 B3,
FERY w KR

Hsu, Jyh-Yih Huang, Yung-Hao
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Abstract

The aim of this study isto identify the key factors of the consumers’ willingness to adopt
electricity information management system (EIMS) and green energy APP. With EIMS
installed, the indicators being considered include cost indicator, information indicator and
function indicator. However, because green energy APP is a free service, only information
indicator and function indicator should be considered when the APP is installed. This study
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uses analytic hierarchy process (AHP) to rank the weights of these factors to achieve this
target. In accordance with the literatures, based on 3 influence indicators, 9 sub-criteria and
22 factors are established as evaluating standards for EIMS. In contrast, based on 2 influence
indicators, 5 sub-criteria and 10 factors are established as evaluating standards for green
energy APP.

This study is comprised of four work items as follows: (1) To identify the key factors of
the consumers’ willingness to adopt electricity tariff program decision-making APP with
electricity information management system; (2) To establish design concept and structure for
green energy APP, and to probe into the implications of information management; (3) To
conduct market survey to select the key factors through AHP, and investigate the sub-criteria
of energy information management systems; (4) To calculate the weights of these key factors
and sub-criteria of the consumers’ willingness to adopt electricity tariff program decision
-making APP with electricity information management system for smart building, and to rank
the priority of factors and sub-criteria, derived from AHP.

The results show that consumers rank information indicators higher than cost indicators
and function indicators. The most important factors to influence adoption of for electricity
information management system are electricity information privacy (0.25), followed by
interface stability (0.13), consultative charges (0.07) and electric power consumption
simulation (0.05). And the most important factors to influence adoption of green energy APP
are electricity bills simulation (0.52), followed by total number of electric home appliances
switched (0.13), persona data privacy (0.08) and electric power consumption simulation
(0.07).

BRdEzE (Key Words) @ %% 5% (Smart Building) - 25 £E % 3155 1 Z.4% (Electricity Information
Management Systems) - gEJH & W ENFHE (Energy Information Communication Technology) - 4%t 2
(Green Button) ~ E4F 55 #7)2(Analytic Hierarchy Process) ~ i a2 (Market Survey) ~ &£ % (Energy
Saving, Carbon Reduction) ~ 75 & fZ [ (Demand Response) -
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(National Institute of Standards and Technology,
NIST) &R~ BEBEAEEH 24 - HEEEN
HiaEMEEZ /NH(The Smart Grid Interoperability
Panel, SGIP)&FEHEFE I —4REEH - A7 2011
F 9 HHEETERFEREHF(Chief Technology
Officer of the United States, CTO)ZZ=:F(Aneesh
Chopra) £ 55 —1I& 5 [ 1 [ — &k 0 86 SHAY IR
VE LA E](Pacific Gas & Electric, PG& E) [F =35
g s SO 5 ERRA AR B —(E
TR AT AR - AR R R SR B
il & NP $152 - Witkin (2012) M2 s] » 7
—{EAFE B ZsEn ARG - BRI R B RS
CoREE SR EAEEN - YRS EER
FHRRRR PSS 7 BE S B < &

LRt R 2 22 FHEE (%4t (Blue Button)
P2 » Kim (2010) 42 K, » BE frdiesht > 48
TEHFEEAEGET Y 2010 4 8 HAE R
H A # (Disabled Veterans of America
Conference)FT & 171 » =R (AL H A\ %55 (The US
Department of Veterans Affairs, VA)E[I7A[E4F 10 A
HEHEE it - (AR KBS A EERRM
BB E 4 S T 8 5 & (Health
Information) - 1 =] DLEEE R a2 & sl E4a i B
s e (it (Health Care Provider) ~ frb@ 2 =IRI(E (T
HIEE=T7 » (GRS PRER G R 4 2 (r B it
HUESHE | - B3 B 200 APPBRES  (HE S A B
ShEPEE H B BRI - Aneesh (2011)M
Rk BARE R AT - BSOS OR
EREFEE - 3 —(EHEs AT SR U BA S =
(Machine-Readable Open Format) > 4% ZE$ - 1
(EREE B B B8 I (E A B a B A AR

(Smart Disclosure) -

Holdren & Sutley (2012)" 42 K7 - #ERHARTS K
FH% APP iYBHES  REFERE R (E A& FI S FHLE
SHEEM - B 2012 F 1 HBfsA - 17 {EIH 5
EEIERFE S 35 (EERSEE I BRI AL B & 1E1E
o > B 2012 4F 10 H - AE(—FAYIFHE - EE
AT AE® 1,600 SH{EREMNFRE - 55
Bk B SR AV DI RE N ERRE UM B B Z AR
HEl 0 M2 20144 7 H - £F 67 (EREFieft &
NIA&RCEEHEZME - WA 4,300 ERYREEH
PR AR ERESEE R T AH R B E 48 i A 488 /0
[~ HEASEE APP- BEERTE - KHEYLAE
TRRCRARREARTS ~ EBEREIRIEIZINAE S -

LR EE IR MR AR TROM B B 1L B A E 4 h
THESHEERIVEE  HEE A BTEER
Ay 48 & {5 F & R (Summary of Usage Information)zk;
FrEd K @EHIEER  —RiI = fElHEE
ZHAGEHERERE " HEER T EEER
DR THEFHEEE | o B 4 /DL LN RIERT > &
RHAMRE R 1 K2 Fie B &R fE -

TR (2013) i Y - AR LB
JEFHEEN ke ) 5TEE 0 R 20124 12 H - Bk
%ok €0 B B (5 R & 0 T 788 R 5 i 5 2 (Green
Button Standards) -~ iff £ 15 i B Bh &Rk {2
(Open Automatic Data Entry system, ADE)#E{ 75T
Zm - Open ADE #Z£/)\2H(Open ADE Task Force)
FAfGH#ET T Open ADE &kt e it igaeat=E | (Open
ADE Green Button Test Plan) » & &&= T &
(Download) F1 & 5 4% (Connect) & - MHER5&EES
st BRSBTS E B ESE BT ~ e
MR T ERRA RN TEE - SEEHE) T 4k
L EESHEAE Y E ] (Green Button Connect My
Data) i 7% - 5% Ak 1in B FH = B 40 E Bl 22 e il
AR B A ARG RENYEE =7 - (HREJREE
BB =TT R iR i Bt g - =
FILUHF Fyea(User Centric).Z AFETERREARTS
HRsEEHRDR "E =77 ) HReEEE:
(Consumers-Specific Energy Use Data, CEUD)
A R B G W NE WA e NN =
RER AR E F{EHE - OB SR -
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Data for period starting: 2013-06-01 00:00 for 1 day
Energy consumption time period (Real energyl::alﬂﬁ)waﬂ—hours} [USC[(;:ﬁar] Events occurred
2013-06-01 00:00 to 2013-06-01 01:00 0.852 0.03
2013-06-01 01:00 to 2013-06-01 02:00 0.274 Q.01
2013-06-01 02:00 to 2013-06-01 03:00 0.277 0.01
2013-06-01 03:00 to 2013-06-01 04:00 0.261 0.01
2013-06-01 04:00 t0 2013-06-01 05:00 0.262 Q.01
2013-06-01 05:00 to 2013-06-01 06:00 0.288 0.01
2013-06-01 06:00 to 2013-06-01 07:00 0.739 0.02
2013-06-01 07:00 to 2013-06-01 08:00 1.436 0.09
2013-06-01 08:00 to 2013-06-01 09:00 1.450 0.09
2013-06-01 09:00 to 2013-06-01 10:00 1.422 0.09
2013-06-01 10:00 to 2013-06-01 11:00 1.240 0.07
2013-06-01 11:00 to 2013-06-01 12:00 1.341 0.08
2013-06-01 12:00 to 2013-06-01 13:00 1.463 0.09
2013-06-01 13:00 t0 2013-06-01 14:00 1.444 0.09
2013-06-01 14:00 to 2013-06-01 15:00 1.330 0.08
2013-06-01 15:00 to 2013-06-01 16:00 1.491 0.13
2013-06-01 16:00 to 2013-06-01 17:00 1.466 0.13
2013-06-01 17:00 to 2013-06-01 18:00 1.243 0.19
2013-06-01 18:00 to 2013-06-01 19:00 1.487 0.22
2013-06-01 19:00 to 2013-06-01 20:00 1.327 0.20
2013-06-01 20:00 to 2013-06-01 21:00 1.371 0.16
2013-06-01 21:00 to 2013-06-01 22:00 1.437 0.13
2013-06-01 22:00 to 2013-06-01 23:00 1.243 0.07
2013-06-01 23:00 to 2013-06-02 00:00 1.300 0.04

BRI - http://greenbuttondata.org/
4 EE OB E FE(EH DA/ N R B ) B R R B ]

SR RETERER B & - 1B J5(Third Party)f# e - 20 5 Ao » [FIE =&
R HTTP H@mE - £ EHF F Retal Al WEGOEHR S EHIIRENT
Customer) « Zi# L& % (Data Custodian) Ll F2 55 =

HRECE F=Ji
(Data Custodian) ¥ =Foa (Third Party)
(Third Party Regisiration)
WebflR B L+ & Bt WebfIR 15 I i

(Web Service Automated Transfer (Web Service
Provider) Concumer)

— ki

PNmE) A (One-Time Auihorizaiion) PN
(Web Portal) \/ (Web Portal)

RERMTR

BEiRlASE © http://www.greenbuttondata.org/
B 5 #kEEMAERRAENRZAEEMTE
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MMEEM APP R EAEERETERRIRAERZEREFH R

(—) ZEERF (B R btk ps S pE R A%
ZAEAE A R AR

(Z) BERGEER - FrA RS TEEXR
Pz BREE R ietR it ae R AR BHY
AERE P EUSREIRE & 2 AERE &R - 2
AR B PR R O T R 8 te k) B
B=JiH=E -

(2) =07 - KBER I > AIREREER
s it B RE IR E A 3 2 RER(E &R
et bR AR S A (E A B2 -

M EHK OB APP > GEE JAE
(Taiwan Power Company, TPC)EL A 2013 4F 3 Hi?
Android iR iOS {E3# 241 F22—3k T BB BT
APP Il 2 TR A » A 2014 4 7 HJE R 1EE
FHrE 151 A - HEFY it E5aEE
A0 Z BB S RO Rl ~ 5% APP (HE FH & T EJE i8
A SIS EE A 0 W H AR SaR B EE
MERNREGESESEEREIERSE - 3% APP
LSS E 4R TR ST APP 2 EEE R By EEAHOE
#t APP gESuyd s B = R0 HEE B S R &R
&l > UERIHFEEMTEEZ HEY > MEE

"EIHET ) EEDEAEE AT EE 0 M

A A P R SR AIThRE © BAh - T B

HWET Har NaEEH A= AZEE] 5,000 A -

B B4kt EE §1E APP {5 F N B FE R » ] B ATY

HiE—HERERYZER - FIE - HEEisk i APP

BT ER AR BT - HERANE N TESE

AL EER G Z &G EE(GE AT EEL

2 NEN R R E TS E L N R Z%E S

NERE AR ZEN > B AFE R EE

#t APP fRELE TP ER - DUInsai s

g o HHSEE R S P HEER

Z APP - EIe A TR ERES APP 255

BERZEFRF A - EIL > AR HWRZER T

PR OHEE TR FaUE (. APP IS FT{E EHYRH

HERZE » DURSTERZE Z (BSHr BfEE -

2 ~ WIS ITAR GRS

— ~ BIFRITA

AugE BT AAHP) RG4S - A
R AL A B B =X IR BB
PRH T 4Rt EE ST APP+EIMS | RASERZZERZ -
Ak ekt APP+EIMS | HNAER
BHANER L P e

AHP TEHE ER] 75 Fs R {EIFE B » 77 Al s 24k
MY B SRS - AR BRI A Y
B R R AR T HA A - W05 RE RS HY P
HAI AT EERRAY T %8 - MRS58 5T AHP Jg
RAERE - MAEELEHEE Y - AR S EE E (A
— AR R AT R B 2 s - BEE T
FeE bR T R R A &5 SRR R [E] g 4R R T
HIFEEFEEE YD > B 9T B o REE S B R 45
S T REEEOHT - DURR SRR AE SN R R

TR T ST TS {5 A )N
BRI RE T MR AR B - (HE R E R
HUASRRIRE T » LB RMEE R SAEA 2
FEME - RRS(E A B —Fe AU R R SRR R B ik
G - EHENT - AR E % AR
(Multiple Criteria Decision Making, MCDM) #77
SFAE o AR SRAE 5 2 AR SR (5] )7
FHETEE - [RARGER T IR -

B (2003) 5 - (K% B EE % R
RZEEA ZEhE - Wik ks EEZM
HIB S s REBY - BB oy B2 2 1 SRR
(Delphi) ~ %91 K J& 5% (Multidimensional Scaling)
K J@ak o2 (Analytic Hierarchy Process, AHP) -

EEL(2007) 5 HY - SRR ] 4y By
471 (Continuous) B Kz i (Discrete) i fH - 748
T2 A QISR 2 DL B U7 12 =X 2 3 R RE TG e
AR - MR 2 ARSI R IR 2 T =
BRI AR Z @4k i ARE
JE BRI 2 2 RIR SR AT -

J&g &% o3 B 75 2 B 55 B N UL 24 68 K22 HY
Satty 74 1971 FEFTHEH - T ZEE AN 2 A QRS
HYRER L AR R R R R R rh e e (AR
% EEEPRREVIE] ~ 08 EEET—
BRI IRAVAE I 4R - #ELLER T REERTEAE
5 R Eah » L RERE SR T IR -
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F 1 AWSE " ktaEE APPHEIMS ) ERT

AR N B
G eEdg) aaaenil = EFEL TEE D) gE=y s
APP+EIMS | épzﬁ& E‘iﬁbi = 00:00 to 01:00 0.263 0.3 .
B H A 6 B ol 00t 0200 0.268 03 !
EIMS) » 3% = 01: o 02 2 : =
(At‘ v f%ﬁ b 020010 0300 0.282 03 1
ﬁb@:’l@@ﬁbﬁ = = o < i = =
MEHE L4 H : 03-00 to 04-00 0.283 0.3 :
E NSRS R = 0400 to 05:00 0.246 03 .
SEgra 9 SRS
i ;%;E;fﬂ }Eg = 05:00 to 06:00 0.294 0.3 .
AEBRGERE B ot 00D 0.876 09 1
[=} O, 3 Y = 2 to 9 . ¥ X -
ﬁggﬁi :iz ~H E b o6 w0800 1428 i !
BEREENE i 7-00 to 08: A2 2.7 :
M A Bl R E = 08:00 to 09:00 1.356 2.4 -
HEGS - T i 09-00 to 10-00 1243 53 i
L ERE \] o
i 2 2 H ) = 1000 to 1100 1.253 2.4 -
E 11-00 to 12:00 0.742 1.2 E
E 12:00 to 13:00 0.855 1.5 E
E 13:00 to 14-00 0.743 12 E
E 14:00 to 15:00 0.755 13 E
i 15-00 to 16:00 0.783 27 i
: 16:00 to 17:00 0.784 42 :
E 1700 to 18:00 0.846 6 E
E 18:00 to 19:00 1.091 9.9 E
E 19:00 to 20-00 1375 123 E
= 20:00 to 21:00 1375 9.9 -
E 21:00 to 22-00 1261 6.9 E
E 2200 to 23:00 1.443 51 E
= 23:00 to 00:00 09 15 -
i i
& | EFHE |
| T E R R R RN R R R RRRE RERRRERERRSRREEE REREERREERERE
APP R A & A E B 2 =A%
REROCODOSFOOC TAGIOE e B LB RA DGO T 00 B L TS el
Enmm — Qs
ERERE 0.6 R
2 0.1 Y
bailkl : Eop AR AT
it € 0.1 6o &
a Bl
TAFIRE AR
i 0.0 70.1 s
&R
s £ F e Fre—
et & 00 00 =
= a iR
= - TEHER " TEFoE P
] 0.0 28.8 Py

e FLEER EIMS .2 Al & iFamily 6 H)
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Saaty(1980)1"° &% f'2 AHP 5 3% 1y B A

s FEAEFE NYIRIE ¢

(—) —EE AR S o0 i i A [F] o (Classes) 5
[kt (Components) - SIf: A R [P g 4R 4t
1 - SR gk EREEEE A B
14 (Independence) -

(&) B—EHAIAT » [T E—E AN —(E
BB R F1F Rys PR BT TRV © 1 EEis S
B o AT R4 B R R R R B RS
(Ratio Scale) -

(2) BESATFETHEELETL - AEHIEEE
#EpE (Positive Reciprocal Matrix) 53t °

(M) fRiFRafAIR e IR (Transitivity) 5 NE(F
Feafzm e EE (A (B B (&2 Co Al A
B C) » [EINF5&E [ RE A th 7 R e IR RS 14 (A
B B &% BB C =& Al A (Bt C N
) BIRBIEARE S - I AHP S5 FF
HIEMB M FEL - (HF -2
(Consistency)iy2 % -

(F) ZZ B 252 18 &8 i hn#E % BRIl (Weighting
Principle) i >K15 °

= - HERRGET

AR g SR HTA (AHP) AT g2
A - Bt BT HEMGRETT > BUERRELE
EOHMEEBRA T 4 EEEE APPHEIMS ) HYNE
ASE B SRR TR MERE SR R FE » BRI
FIRHE B AGR - B R EEAVIERE « ZERIDLR A
T R 2FFIR > e E TERERE T E
AFERE ) DAR T IHRESEAE - ARGEEHY 9 TH
AR 55 = HY 22 IHA T > A0 6 AR - BEE
DIREZR TR B H Zakat - &8 ={z AHP
FIGE ST TRTHL 2 A E R E RE RN
BNBE A EGERE G TSR & T =N
ER - HBIEEDEEE R R RN E -

AWFERT T EIMSHek e APP 2 #8JE4k
NEEHEU = (EE > SHRNRSIEZ SRR 2
B > ST AEREAAn T
(—) =51 : T EIMS+HRmE T APP, HYE

T B A T EREE ) T EREE

DUK, T THRESERR , = RIEHE -

(Z) Bl - EEE—JE TR MRS

B—IEIR M R E R A -

% & T4aAPP+EIMS i B & 3R A Z M s B %

#
H
% % =) 5
# # g %=
b 2 £ 3 A %
A #* & #
# % % Rl
A A &
AL TR EHE
BBk R P AKD ¥ 2
mEHENE AR #HE P51
BEREERRRTBANY FR 3% 3y
AAMA ARAA EXEH %R
BEER X EE

g h

#H &

[& I~ £33 i) £
# @ o T =
®r = & ® 3
Bl E B =
18 A B E
A E gg #R gs %=
'TF 5 7% % 3% i‘fi #% 44
#* Al % 3% ﬁﬁ B
L nHE m we
Fb A ' ] B

6 "EIMSHktEH APP, 2 AHP 224

2 RHI R TR RSN AR R
sEE N ~ B - BRSO TR

WA - HSHEOID TR > SEAPAME -

63



& BTILA T

3% 81188 105.3

(2) B=ERT : 2FEPIMARSIREERHE BHVEHE M > DR EGSEARRE R #
FEEMMEH AR N EERAEHER A MYEES L -

R HUPAREZ RSB EER () TR BaRERRZS - SR
%2 RS RERIIELS: -
TEIMSHEEIRIR APP S SAHRIE  (S) THEEHIT RS AUEN AR Pt

(—) BEEE - BE AR EASEE B YEERTTRAT

YRR RALL R AR I 2 R MR RAR E T -

fE > BE R - HEFBIHE -

®2 RBIUIEHGRRES B SHRRR(EEER - 81 K1) K EAMHBE SR

Eicli #H| RF SER
Sahay & Gupta (2003)!*” + Adebanjo(2003) 18 - &i&#(2012)
2 TR 2R ay [5 (2003) j0(2003) EHEm(2012)™ ~ K
A 5 (2012)
e R A 2 Sahay & Gupta (2003) 7 + Adebanjo(2003) ™ + #kE (5 (2012)!!
) EGIE 4| Everdingen,Hillegersber™ & Waarts(2000) + Sahay & Gupta (2003)™*”
Everdingen,Hillegersber™ & Waarts(2000) -~ Sshay & Gupta
EX Yl o @
e e (2003)"*" ~ kR [ (2012)
e %E s Seidmann & Arbel (1985) « Min (199214
Bl ) e Negash, Ryan & Igbaria (2003)!% - % [j4%i(2005)"* - j 1 (2009) !
T %115 B (2000)™ - 2= 55.(2005) ™+ 7 4 i (2009)*Y ~ B3
b ) (2012)" « Hhig (1(2012)
F&E T Hsiao(1990)® - Yang(1992)"*" - &% £(2001)1% « 2= 5(2005)1% ~
S R FEIE15(2008)% - 7t (2000) - Hhpz 1(2012)°
B RBLIETEK FH85(2008)"* - jf# i (2009)*
—— Ballou & Pazar(1985)!* « Wang & Strong(1996)"” + Naumann &
SRR Rolker(2000)"
oo N Wang & Strong(1996)°? + Naumann & Rolker(2000)%Y - & %2
: TR .
AR (2003)
e Seddon & Kiew(1996)F - B % ¥5 (2003)®2? . Naumann &
Hill{E a4 - (34
- Rolker(2000)Y « 4x#7411(2011)
ﬁﬁ e Seddon & Kiew(1996)" - Shanks & Corbitt(1999)!* + Sedera &
A A e Gable(2004)™ - i ((2012)” - BExEEREF L £(2013)
#EH] —— Seddon & Kiew(1996)™ + Wang & Strong(1996)2% - Shanks &
o Corbitt(1999)* - #2428 £ 5420131
Naumann & Rolker(2000)°Y « Xu et al.(2002) - Lee et al.(2002)* -
T E JrTEI 5 i " " -
e Sedera& Gable(2004)!* + Sabherwal et al.(2006)"*" ~ K (5 (2012)
\ ArEEE N Delone & McLean(1992)!*" + Wang & Strong(1996)!*"
i EIHE I[P FL.(2002)1*) - 544 5(2003) 2 - 71 (2009) > - B {82 4(2011)1*Y
e iR i ££.(2001) ) 52} 85 (2009)!* - 7 e ff6(2000) ™) - A, (2011) ™
s 1; FE Fl B Rt B B (2001)*  EH£E5(2003)*
El |7TS e L b L = K,
| M BB SEEEF(200)" - 5E#%85(2003) 2
Ees | ESSEHREUEEER | B EL(2001)P7 - FiEHE (2000)* 7 (2011) Y SR EE(2012) )
iz BHRGEHNE | 2P E(2001)™  HEE(2009)* 7 ErE(2010) ) S (2012)

BRI © 22008 5(2012) i g 7o s




MMEEM APP R EAEERETERRIRAERZEREFH R

= HgREER

AHFE(E A Google Forms B4 » W LL4Y
BRSBTS Bk EE(1996) S
o RERRIIOA 2 (BB Ry - PHEIRRERA - (iR
PR~ (EZFFET5E ME S B R R EA L -

Roscoe(1975)* 45 - 78 & B 58 B A 85
H DL 30 % 500 fil kA& &aE -
Comrey(1973)*157 B » ke AE UL 100 > HIR
HAETHRZES N > H8E&TF KRR 300 -
Gorsuch(1983) V% » B ZekE A S/ )75 FyRETH
19 5% > HELKR 100 » A REHETTRIZE 5317 -

"4k APPHEIMS | RG4S Fy 29
BE > VR HHE By 2014/3/5 & 2014/4/4» [ T 311
G - fra LtEsg 2 s - WA —EUER
EREGE 249 HERMSE > RBEEIEN
80.06% - %17 3 Fi s °

3 MBEULENR

"RGUEAEA ) (0.14) R S R Hep TR
FAZER ) ZREEE AN HAMER] - B ENEE
FREORHEREENEE AT E BN
FLHIRTRE -

x5 ikt APP+EIMS | BEESR B HENI 2 fE

4wl L B
RALAER 031 1
1 e 0.19 2
ESRE NG 0.14 3
Ll 0.08 4
FH e 0.07 5
ES ks ] 0.07 6
R 0.03 7
TR 0.03 8
gy B 0.03 9

LS AR AR

HEHE s rs bk
TGEE
APP+EIMS | 311 249 80.06%
e

PSS — TR IRAYEHE & o - BB K
i akta T APPHEIMS ) Z fSIEREEIRE Ry
" EERAERR ) (0.59) T ERFITEAE ) (0.24) LUK T
REfEIRE ) (0.15) » AR 4 A »

#* 4 TEIMS+Hgk i APP, 55— & BHEIE L

fERHl R R = BN T JHEER
" CkEEE ST APPHEIMS | [R7- 2 EESRMERT T AR
Fr By " AR, (0.25) ~ T frmEfEE: |
(0.13) ~ " FAPHE FHl (REEA) 4 (0.07) ~ T B (R
fit ) (0.05)LLk: "#RAG#E ], (0.04) - HISTiTHE
SRR TR B AR EAY 50%LL > A1k
6 Frr - BURNE LA BN T HNEE RN EH
FRZHE R ETT -

#*6 ik APP+EIMS | SR E A T 2

TEE
B HEE B
Hef et 0.59 1
EHtERE 0.24 2
TRETEIE 0.15 3

SRR T M AP I RE H BB I SR A 50
R E AR AN E E L4 > EERE
a2 g s fRRLAY RS -

FERCHEHY SR R ARG b - JHEERR

"Gk APPHEIMS ) ARl B EERT = 4K
Ry T RERLER ) (0.31) ~ T AR | (0.19)LAR:

FERT e BEF
FEERERL 0.25 1
IrHEBENE 0.13 2
REERHGHREAN) 0.07 3
B (EEEE 0.05 4
RS EH 0.04 5
B (RS 4E) 0.04 6
{E AN ERIBEFA 0.06 7
FrHE S AN 0.06 8
EHERSE 0.04 9
hHRe 0.01 10
i) 0.01 11
il E 0.01 12
FHEE = 0.01 13
B B BN U= R 0.01 14
B E 0.01 15
PR RSL A & 0.01 16
“eeEH 0.01 17
g A 0.01 18
B EBEIETRK 0.01 19
LeERE 0.01 20
Gl 2 0.01 21
[ TR 0.00 22
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& BTILA T

FRIBAT T 2 ERGAE R SN BB T
BRI EEENEH AR > ST ERANITH
HIERE - R R B TSR - HERIER A ]
RERy > INEREENVEEE St Ra e (L Ry EHLE4ey
P BRI - WAREFE K TG FEAR T LA
ZENER EEEEREAENRL - (FEES
F P HEE B AIEEE - TSR 2N
P - R ERE S RS 7 2 T HAYSERE ©
& FfERBLThRErE IR T - JHEE A R E TS
TAHBIE R > FIREIR RN Ry - DR B A Z P LA
BLREEENEHEASNER TH TENY
A - LR TR EREIR 2 1% TN
HEETEE MG -

=

i BT AR B8 BRI TR A AR B B B B R
BEBEEMEFIERIE R - HRERITIIE
TEREmE ) S B EREREE AR
(EIMS) » NMERETS & 5 775 KB < BRE i
B HA DMLk CESE Z ERHE -

SREEESH 2 HERE - (CREIRIR BB A RE
FEHEEBERRINFIZ AEIREH & - sESkE
BB AER (T B 2 BT EHEEIE - RIELhHEE
BB RS TR 2 BETE > FIEEE
TP Z & WR D&)A B R R A
BT R R A TR o AR EE A
& » W %A M P (Empowerment) 2 E &
BRI - ARG ERHIR SE  BIHE &
AR EREBEHNESTE P AEREH 2B > 6E
BN EI st 2 SIS R E TR 0
B e B B 2 TR R e - st " 58=77
FEIEARER » RESE AR ROME & Z 1 - B
Fatdl HEER  ErikiH P2 HEEER
SITE RGBS fE o e EeaHE
FPH - FEH=T7 BT EIZ T - FREEAIRAVE
NEFEFRELIENR - 2% " =5
(Tripartite Wins) 7 5[] °

Ry e B AICEHSE H Y » AR SOARISAH RESORRER
W EAERE ~ ERIDURA T - BEEHER T

ol
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E(AHPEEIL AR Z 53 28R - AR IB A
&Ry T U L E UL - bt 2EaE R e
F1 o TaktaEEE APPHEIMS ) 55— JEEIEZ HRP
ficFr Ry TR ) (0.59) ~ T EFHIEHE ) (0.29)
Ko TDgERERE ) (0.15) -

AR T AR ISR R T RRRLE
Al (0.31) ~ T/ rHER] 5 (019 LUK " ZSTE AR
A, (0.14) -

ERBIE =G BN T MR A
ARy T FHEEEERRAL 5 (0.25) ~ T /rHEfEEM: |
(0.13) ~ " FEREE (R &EA) 4 (0.07) ~ T EE(H
fE, (0.05) 2K "HRESE M L (0.04) -

AWTFeEE - EH R AR B E B
Z&ils o ONEEAEEERALITEAIEE > 5
AIZERAENSE R MR EGRE THESH
BEEE Z EEMERRE - BIRGERY) & T HEHE
B4k (0 B SN RH <2 PR OVFB RAMERT R - RIItL - 5%
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Practice of Common Information Model in Magong Secondary Substation

LS ES ¥ A PR
Lee, Ming-Feng Li, Chia-Wei Chen, Ling-Jyh
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Kan, Kai-Wen Huang, Tsung-Huang Chang, Chi-Juin Chiang, Chen-Jen
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$h[F B (Common Information Model, CIM)E 2828 7] 28ty BRI K i 7
HEEAL - HEEAFRBREATEENVEREE RS M EEHEAREUT E M ARG S -
EERMMEIA S B ARG S BN > thERAYEERES - BE RSN
FRER T LT - 0 H A e S A 4K ~ BRI DR S HIRE (5 > LUK S S 6
P o B G BB T — (85 &I S R AR A ERHEE NS RV RIS ) Ry 2
B - MR ERE T ERAFEESF A Z M SR - AL T ae e Uy 5.3E
M o AWFE S [ CIM B R ERISCHARYIEAE » M0 {H F S s K E&EHT 2 SCADA &
AFE R Baadisisl > DUBgeE Rty A& M - &4 CIM Adaptor 8w CIM/XML f52E
WHEEZEEHEEES > BETeEBLeM#E N2 CIM BE RG081H -

Abstract

Common Information Model (CIM), which define the components of a power system
and standardize the connectivity interfaces between each component, is capable of integrating
the operation of different systems. Using the objected-oriented concept in the programming
language, this model is of language-independent system, which transforms the components of
the power system into varied categories. This model involves the inheritance, relationship,
and aggregation between varied categories as well as the parameters of each category. It
provides a fundamental platform of whole power system and is fully independent of
proprietary standards and formats in the data exchange. When using CIM, it is not necessary
to change the formats between two application systems, simplifying the interoperability of
those applications. This study introduces CIM as a standardized operation platform of data
exchange, implements a pilot system at Magong Secondary Substation, and confirms its
interoperability. CIM Adaptor transforms data readings from |CCP Server and CIM/XML ina
bi-directional way, and also integrates with secured data transfer mechanism to comply with
the requirement of information security.

BE S zE (Key Words) © 2L #5178 (Common Information Model) ~ B537¢ | ZRHEEHL(SCADA) ~ ]
AER IR EE S (XML) ~ 27 2 & R E i 1% i (Secured Data Transfer Mechanism) ~ < & & 3 (Key
Management) -
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£ CIM v15 kiAo > Transformer .5 #4 (i
class : Power Transformer ~ Power Trans- former
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2 - BRESAGEE
— RERE

Snsg i a2 T ERHEEUE T, AL 1ICCP
(Inter-Control Center Communication Protocol){g
il 2% SCADA HIHEZk K IED(Intelligent
Electronic Device)s & ERHENEA 2 4eaH - iz
f#5 % T CIM Adaptor ; DUfE CIM i - 1%
HRBGE B FEDZ CIM 3
FREERETY OWB(One-way Box) 2 FTP Server
b WA ESEREMEREAN 2 S —aFEReES -
1Rz fEk=s £ T CIM Adaptor | & CIM S AE##
MR 2 BRI RE - FiF R Ekas 2 BERE

SERIRPAY - LUBHEE AR - Z 40 E 11 -

SRR DDCS
FDCS SCADA %4

|

JeHEEHR
DA | "5

—] R |
£ 1 AR

~——|  CIM Adaptor

11 Epassuflamisets

| FTP Server

RN BRI R - s @ikes LA =5
4 > o3 AlELS OWB ~ ICCP Server K IED 5%
BRHSEL) T - EIEZ SR AR AnE 12 -

CIME
E 192.168.139.2 ?E{; 10.222.213.76
= 192.168.139.1 |sswsw

192.168.137.2

SELF %

== i IED
192.168.137.1 [y L R

- F13 HEeR
10.94.4.196

12 fa] s (87 10 1 e #fE B B
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= BRRL s

EHME B Measurement iE([E package » H
H175 Meas::Analog ;. Meas::Discrete i {[EHE 7] 2k
For Al & DI HYEHHE < DL AL BRI TR 1
it CIM o Al S HIHE BRI -

#1 Meas::Analog & 45133

name type deseription

max\alue Float Mormal value range maximum for any of the
MeasurementValue. values. Used for scaling, e.g.
in bar graphs or of telemeterad raw values.

minValue Float MNormal value range minimum for any of the
MeasurementValue values. Used for scaling, e.g.
in bar graphs or of telemeterad raw values.

narmalValue Flaat Normal measurement value, e.g.. used for
percentage calculations

positiveFlowln Boolean If true then this measurement is an active power,
reactive power of current with the convention
that a positive value measured at the Terminal
means power is flowing into the related
PowerSystemResource.

measurement Type String inherited from: Measuremant

phases PhaseCode inherited from: Measurement

unitMultiplier UnitMultiplier inherited from: Measurement

unitSymbol UnitSymbol inherited from: Measurement

aliasName String inherited from: IdentifiedObject

mRID String inherited from: IdentifiedObjoct

name String inherited from: IdentifiedObject

mRID 1Y Ea% &HME 2 HE— R0 - iEH0
R4 REREH - Name BYED /> 15l 248 h M
A2 & % SCADA fEAERIfr %471 -
Measurement Type(F 2)-2 i B £ HIHY8E R
phases(¥ 3) RAHfL ~ unit Multiplie(3 4) Ryf&5 ~
unit Symbol (& 5) & EAL - i3 4 {EEL 773 iR 240
R AERH - 25 max Value ~ min Value ~ normal
Value J; positive Flowln 2 4 {#E&EEIEE OV 12
BRI ZFFAIAREA  REEE IMREESRT
T LARHES » DA ECA 2470 &% EHI(E A S ar4
R -

2 measurementType %1%
measurementType 61850 Name description
Currant Amp Gurrent (r.m s.) of a non-thrae phase circuit
Threel urrent AvAmps
Phase A
Frequ Hz
PowerFactor PwrFact
ThreePhasePowerFactor TotPF
ThreaPhas TotvA
ThreePhas: TotVAr
ThreePhas: TotW
ApparentPowar VoltAmp
ReactivePower VoltAmpr
Voltage Vol
ActivePower Watt
Pressure Pres
Temperature Tmp
Angle Ang nd n
ApparentEnergy TotVAh
ReactiveEnergy TotVArh
ActiveEnargy TotWh Real anergy
Automatic Auto
LocalOperation Loc
SwitchPosition Pos
X re]
TapPosition TapPos Tap position of power transformer or phasashifter
Operation Count OperCnt ‘Operation count — typically for switches
LineToNeutralVoltage Line to neutral voltage
LineToGroundVoltage Line to ground voltage.




i Meas:Analog {5 /& 1T & 25 - EEG i B
AKER > MEBENEME > Al EEE
Meas::AnalogValue 13% & HI{E AHRA R

3= 3 Core::PhaseCode %152

literal description
ABCN Phases A, B, C, and N.
ABC Phases A, B, and C.
ABN Phases A, B, and neutral.
ACN Phases A, C and neutral.
BCN Phases B, C, and neutral.
AB Phases A and B.
AC Phases A and C.
BC Phases B and C.
AN Phases A and neutral.
BN Phases B and neutral.
CN Phases C and neutral.
A Phase A_
B Phase B
Cc Phase C.
N Neutral phase.
SN Secondary phase 1 and neutral.
s2N Secondary phase 2 and neutral.
s12N Secondary phases 1, 2, and neutral.
s1 Secondary phase 1
52 Secondary phase 2.
s12 Secondary phase 1 and 2

% 4 Domain::unitMultiplier %132

CIMABEE AR BN = REERMZERIERA

JFARIB L ARBRT Vo BELE S WERY
IRFFEIRCER IS TimeStamp &1 ~ S (E HIF 07 value
J& 1 -

= - mRID # UUID

£ CIM HYRHEEA - f5(E class B A = (/@M

KT 1dentified Object 551 » 15 =&/ A1 Ky
dias Name » mRID F; name - name &; alias Name
B R N Al ~ DU &5 - mRID &—45
i85 > LA& Sy CIM X EIFTAYIE(ER 6) - Hik
CIM Z B Fs 250 & s scHa » R mRID 755
EERME—HYERTE - REELILHAY - CIM AR#E N
5 FH @ B M — 3% Bl 85 (Universally Unique
Identifier, UUID) -

7 6 Core:ldentifiedObject & 4

literal description name type description
P Pice 10"*-12. aliasName String The aliasName is free lext human readable
n Nano 10++-9 ol }r"i.""‘f.ff.:.'.‘.-".r."’ ve ‘° > non-uniquo and
micro Micro 10°-8. may not correlate to a nami ng h era cny
m Milli 10**-3. The attribute aliasName is retained because of
: B e e e
d Deci 107*-1 li d fo
k Kilo 10**3. =
" Miega 1076, mRie e n e D 0 ghobay Uriue WA 80
) Giga 1078 exchal
:nr\e ;:rfn:'\)hp:i:; or aquivalently multiply by 1
For CIMXML data files in RDF syntax, the mRID
s mapped to rdf: |o Dr rd aDouI attril D |es that
identify GIM objec
£ 5 Domain::UnitSymbol %17 T
literal description
VA Apparent power in volts amperes. N o N
Y P — S — TR R R B »
VAr Reactive power in volls amperes reactive.
T Tres ey i FyBR IR RS B < AH AR AT o B G T R IR IR G
oy
Varh Reactiv volt ctive hours. e
v H—8 > FEAVR LR B E 7 Gt RFC
ohm Resistance in ohms.
: g::::ta:;n::z;s 4122 - UUID By ERY » i R4 HE
H Inductance in henrys — y E ‘ﬁq* == ‘% ‘]E‘
TLE 0 HREAME— Aﬁ¥i¥uﬁk afl o A R A
R e s, o SPE AR O R AR E - A0t 2 &
symbol used \’u:fe-UML is degC. Reason for not using °C is the special character ® is difficult to
T NHRE LA T AN BT AR UUID - fEishE
min Time in minutas_
P [T HIEDLT » B TR 5 &R T R Y A4 T EE A
T R - HAlEZEARY UUID » ZREA S
oo domes %A1 TTL(GUID) » A E B EIFER - A
none Dimension less quantity, . g. count, per unit, etc.
TR 7 Linux ext2/ext3 152 2.4 - LUKS H1%5 53 11
9 ass In grams.
T e GNOME - KDE - Mac OS X %55 « 3413/t ]
2 A - ~ ,
Vo e e LIt e2fsprogs £y UUID sl = EH & 1E -

fEEBETLLEE] mRID K name - JFHI
PR Meas::Analog B AH[E] » £y 1 AR gR i - FFE

—4FUUID » FUUI D 8 7 = f1 2 321
16T 8 » IEFESHE T RAE > Bk
8-4-4-4-12 ] 32 ([l =% T - &5 5] © 550e8400-

77
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€29b-41d4-a716-446655440000 - 2 UUI DHE 5y
L HEBUR 1632=21=3.4x10% - Ffg5FhEE 4L
{EUUID - ZZFE100(5 47 &K A UUID 52
Rt 2R - S EAE10(EZEUUID » 1004F1% H
7 AR — X E R AR TR 50% o 21 R ER b AR {E
ANEBBAGEZEUUID » #4E —REENERE
50% - Hh 7% 2 A= B R UUI DAL 3 il BE 5R A 1 00 I F
FAK » BECRAIA L ERLRE - HE - R
B gl e AR B B A R o o R B AR
Hiem - WHEEHEE RIS BV EELE
BEASRAEREATT

FEUUIDHY R #a T » A i 1 A A [F Rl
FEETE
(—) Version 1 (MAC+H%fH])

A ERS 8y MAC firhl BiE— -
PRIt & 55— Ay UUID fE{EF MAC
Ardkhn L 100ns B f] BE iy A B3 R 2%
i BEANEE TP AEEE -
e UUID HHE0R T MAC {izhkDLR
& A5 B A B FET 28 W SHAL A & A LA - BB
FREIGHYHESD - HATRELE 100ns A 72 A W
EER LRI T

(=) Version 2 (DCE Security)

R Version 1 AH[H] - {HIZAE R BECHY
Al 4 {5 byte - £¢ FH s # {lE POSIX uid B¢
gid HUf o 2E7E Unix Z %48 g A, -

(=) Version 3 (MD5 hash & namespace)

3=t E URL ~ domain name &4
Bl ay %425 [H] Y MD5 #t7Z{E (Hash Code) A
HitS UUID - =5 {75 F0hEpR 1 HH[E 4422
PR E 54 UUID fymE—M: ~ R[E]
A ZE R Ty UUID ZifE—1 - DR AHTE
Ap 44 28 [ F A E 44 7 g A HHIERY UUID -

(') Version 4 (Random)

EERAE =R B ESE - HEMH

[E] 4 F 01T W2 USSR [E] #Y UUID -
(#) Version 5 (SHA-1 hash & namespace)

I Version 3 H[H] - H 2R EVETE
J7 =R SHA-1 - 71 RFCA4122 - 3 R#R
H Version 51y 755 - & 160-bit (y SHA

78

B AR A 128-bit - £ RFC4122 [ff#f B

HerEAEg -

AR EE mRID FI{K{E UUID 2 45k 7= -
soE BT EmITFEAI - 5 EPRA UUID - JilzE
=P A Version 5 -

o~ Beh B A 2

FEEEAEfE » 7 ConnectivityNode
Terminal J; Measurement J& 145 & RHI A & 48
e - RIthiE = (EE o BIL R EEIEIIIEZE » AR
SRS P o 1 EREAVE S > R R E)
PRI T HE AR AR 2 (e - SRRV ATaR - A LU
o B A [E Y EDR » DUB D BB — AR
Him e

13 BB R &R - CIM E£H(ER)
FZEEESX > & 1575EE ICCP 14 5 SEL
T BB EHER - iR CIMXML #85(
% » F{#Z% OWB 2 FTP Server - #5 OWB 2~
fEi%EMH - CIM Li(&JE) 2 FTP Server F3EHL
CIM/XML 128 » Al HAC sk ERERITAE -

ICCPEM  iMC-11 CIMEB(BEL) OWB  CIME#(EID
1 ICCP ¥ {fData .
ChangeS§LLRMC-11E 2. BRFHEEIR =URnI00
IFHGHCCP ML A BModbus!
1 2] 7 2]
3. EE
Lindl ESN 7 210 1k
L iilog
4. CIM Adaptor i 8
v ndled T
CIMEFE
75, CIM AdapioriCIM
MEEEOWE
s
6. CIM Adaprori% &
FTPI R

7. CIM Adaptor¥HiE %
WERCSVIT - HCSY
RCIMIEMHE - LR
HIR BRI A R
it

13 EpadafRmE ki

TIE 14 &85 5 CIM LUt 2% -

‘ode ABC"/ >

14 CIM/IXML 42 (&%)



A~ RERCHREER

IEC 61968-100 (Application Integration at
Electric Utilities - System Interfaces for Distribution
Management - Part 100: Implementation Profiles)
st AR T — e R G AR E
TiAFER - BHERR FAAE (S ] Web Service~ IMS 52
ESB FFEfl/E NEHIREE - [E 15 2 IEC 61968-100
HHENE -

WS - Direct Interaction w/o Integration
Web Service Layer

Client Provider

K=

Web Service

ESB
Integration
Layer

JMS JMS

Source or Source or
Target Target

15 |EC 61968-100 #in=

15 5> CIM FE AT LAE By Web Service 5
IMS HEHE N - ESB &R A DLE (EHE H /Y
At (EEE T ] DASE R [EIAYEER 7 = HEA -
ESB AT DL publish/subscribe fiy#s &= »
A H R HEEH S B (Rag 0 S A

HEAYAKER » IEC 61968-100 %% T DAT 2%/
HIH
(—) CIM &R EE S5
(7)) {sEH Web Service Hy7 HiRE
(=) R MS 7 S
(TU) & AT Latat SAH R RV RN

7% ESB ARiEfT CIM & IVE & - RSt
S WAfE use case : request/reply message i event
message - Request/reply J&H Client it » 7534
ESB Kiaf/SHE4E Server i » Server iipa i 50 #4% -
PGS SO {E4S Client I ; Event S&H1 Server #5tE
75 ESB 254 Client Iy » fimUjf—7eE use case »
VAT FEsE Y header B payload (& 16) -

CIMIZEE AR BN = REEAZEBIEEA

Client ESB Server

T T T
1 1 I
I I I
I ! I

1 1

Regquest)

Processing()
- Replyl)
=
[

: i
1
loop : : Delayed processing()
I |
! L Event()
i
1

16  ZZHAaETE Use Case!®

B2 - BEMEEAERESG ESB 502
A AR U > B A S L ABCHESS (adapter) iE
fEfAE - 68 A RUERL - HRERE
N > SCADA EEENLHEF H A HREHAET]
fE4ERS b NIRRT - (g T 58
B AR RN ) R T A
i ARG PREE R ) > MBS R AT Z OWB -

FEE 17 v Adapter F2UKH ESB HoAthfE A
2T EERY Request EHUE. » &% A B AY B
& > > Server thiE{ TR R - FFERIEHECEK
FIER Adapter ZE{TERHE % - DUXH] Response #fl
B o R Client 5 > BEEEER I 2R4ERF R
i > FUE Server FEH Adapter SERKEE RFEAHYH
fy o

Client ESB Adapter Sarver

T T T T
| ! ! |
| Request{verb=get/oeale/change/delete/dose/cancel/execute) |

|

L |
| |
Request{verb=get’create/change/deleta/cose/cance /execute)
ol |

|
Request{non-standard) :

Processing()
Response(non-standard)

Response{verb=reply)

|7

Response{verb=reply)

17 iFd Adapter ifTE 41

|

|

Rl |
| |
| |
| |
| |
| |
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HREeEAEME » Afra TaB8ENL
HE B SEREAR 2 " EREnERin
) NZFEK - Server(SCADA %:.47) H RE ¥
SMEE - R - 1 ¥R 2 Request/Responsef
1% » SCADA & fi A B TR » W H 7 HAth
Z A RequestzfLUE. » R E HAgent[s] SCADA
s o AL o 2AH HH SCADA %47 & H -1 Agent
(O 2 40 Rtk R (SORIE R 5 ) > Hi Agentfs
s B s ARRE A 8% - B HA A B &R
tHiRequestiis; - F FHAgent{E SCADA Z & i 1T
[Ol7E o K > % SCADA L4 ST 24 B0 -
FR/EH4ESDTMAL > JRE 5517 17 Agentfig = B
B S o0 2 ESBEE S - 1[E]18 -

AW FE ARG TR L 2 7 oK S AT
LT HE RN RS LN WREE
ZEE 2 KR $1% SCADA 241514 CIM Z
PRIBIRSCLA R SCADA 28 Al AT TAR
B R AT TR

R EEES| FHCIMBERS > BE FIAE
B LAFZHERE R RSB & - REESHH
CIMPA ZmRID(UUID) ~ BEiHRA (i 47 ~ B4R ]
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CIM TREEARGCHYEE - H o Ao BB i &t
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FCEE 451 - TR ABLEE R4 ~ B R4
HAERBARGE  DIERTHE CIM ZHAMY)
381 - BEAh - Y B ATE S A K S
Z SCADA Z&H[F{HEn 25L& MG - E#
"G HETT I E DL . SCADA % 4ifii 2 CIM
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A Study of Formulating the Building Information Modeling(BIM)
Standard Specification and Contract in Taipower

FR g PR * HaER*
Chen, Shen-Ming Lin, Yi-Min
5‘4-_&‘*,%** 9"%7‘%%&** Fﬁ%‘ﬁﬂ**
Hsu, Kun-Jung Wu, Choung-Houng Chen, Hui-Ju
m =

ALK R B SN S PR EE Y A BIM 2 88 B 4047 R ELSh TS5 45 41 ~ BRIP40
FHBARMT ~ oA S A 2 BRI il B i S5 B EAEEA BIM Z A a5
BRI 2 PREY » 07 BIM fE G BEAEIETZHE 7y THUEEMRIZ - WAR S A
BEAFENAEZEEEKT 2 BIM TIEHE K BIM AL « K% » HFRETEEAE@®E
SEYE A BIM JAREEA: dn B HH S P BT 2 M 5 7217 BIM f[ESFE & - B FEMER
JEEZ R - LIZ G BEA WS HTEEENFEMNIEERE AL e R ENE S
| BIM #E KB E 2 RERL

Abstract

This research reviews the international experience of BIM use and focuses on a strategy
of maximizing the value of implementing BIM both at the project-level and company-level in
Taipower. The BIM procedures are formulated to develop strategic, organizational,
execution, and procurement plans. The mechanism of execution strategies to include BIM in
each phase of the building life-cycles is explored. The strategies of establishing the BIM
implementation platform, component library, database are developed to satisfy the
institutional and practice needs for BIM use in Taipower. Finally, the Taipower BIM Guide
and BIM Standard Contracts are established to meet the requirements of building projects in
Taipower.

BE#EER (K ey Words) © 5523 &5 (Building Information Modeling) ~ BIM $5F5(BIM Guide) ~ BIM
#Z(BIM Contract) ~ BIM 4H4Z45f%(BIM Organization Structure) ~ BIM fZ%£(BIM Standard) -

BIM)FEFE et BG4 SR < st AR A s v

= HIE Foime ST ABEHIFRR > MAHLLE - 2818

ViR AL ~ AT AR AR N

SR AN (Building Information Modeling, Bt Uil IR ERAL - DLE ISP

G BN NASER
o F A A F)
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& BTILA T

H K ohae BRI R - 2 (Modeling)
TR B A e i - 28BS E 2 rT & SR AY
BE -~ EBERNATATT R - BESUEIERTEL
FAARER LR SEY) <~ S [ EIR fm BE T L&k, - 7
RFE AN ERY (Building Information Model) -

BEE IR ARAF (LT RS EAF)
FEFEZ TR2RE AR TS - BB
RERZET - GEAFGFEAHEBEAHE
SRR - WISEERAT - ERURE ~ ITEORE 2
EERE - KELREFOE -  GBEAFERERE
SETREAIARE AR B T HY - (R iRl A - Bl
S 2 B R BV E E R, - n[{BSREA
AETT B 25 S S iy & TR Rl B T R
2 -

B~ BIASE BIM ST oRES B BT

+AEAR > RS EE BIM FilrnyHEEia R
FEIHIEAANFR 1) - H3S e E R AT A
5] SRR et S BB R R 2 o3
Vi BRI MA B TR BN ZE BRI ANET - L%
BIM HySRIERZ " T b 0w HA -
A% BIM HysRIEMALE " b,
SRR ~ BT ~ TPECRRE - FiEE (N L) 24
o B (SN A e SR 5T S THEA BIM 541iait
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