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me fi
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HTAX, BENCENOBARREE, ZHNBICEUZBSGERS, 2588 2R
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CSE, = Z Z Z days,,, - EUP,,. ... PO, e
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- IR A EIZET B M
YCMIN,,, -8,, <YCSUM,, <YCMAX,, -5, ,
(me f,) (2-5)
LI RLE BRI BT B I
2T A VT A =D DERTRNVF—EARKW or Mcal/hlIZZHES FEIS 20 E 0D &
T3, ‘
Zc,e ">' PQc,ptn,hr,e (2'6 )
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EWIFOEANT RN —(BR, BVNIANTZILF—(BR. T AW EERELHENEL R
71::%)0)& ]./’C/riiﬂ%‘ﬁ—éo :
XCc,ptn,hr,m,aut = TRm ) EEn ) XCc,pm,hr,m,in (2'7)
< AT R E
BATRXNLF—L CGSHZ X NLF—T7 o —0EEGEBHRE2 ER(LT S,
PQ(;,ptn,hr,e = Z CFe,p’,out ’ PIPEc,pm,hr,e,p‘ (2‘8)

P' .
- BWBHS L= RN —T v — D%
CGS N RNF—7 r— L FHBB~D AN = RVX—DHEHEGEE TR 3,
ch,ptn,hr,m,in = Z CFp,m,in 'PIPEc,ptn,hr,p,m (2'9)
P
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X ¢,ptnhr mout ~ ZC m,p',out PIPE
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EEER L CGSHZRALX—T7 o —DRE ERLT 3,

ZUDML ptn,hrd,sc TFSC,SC
> LOD, -UDM

d#"ER' sc
+Y EAM, -YSUM,,, ZC o PIPE
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TFS

¢, ptn,hr d,sc ¢,s¢

- B\FHE N T A (d+# electricity’):
RE(F) & CCS N R VF—T n—DBFREERT 2,

ZUDMcptnhza’vc TFSC,. ZC p.d,in PIPE
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- HEBS T L R
COS TR /L¥—7 m—& OGS A b DR OS2 TR 5,

Zc ' spin ‘PIPE

c ,pin hr ¢, ptn,hr,p,sp

- CGS iZBE¥ Bl

PIPE = PIPE

¢, ptn,hr,p,cgst ¢, ptn,hr,pcgse

- KRR T EE, ARSI RS 2 A AU STHIA:

ZWEL pinhrinte = ZWEL ptn,hrout te

€S

- MUK EE Sk, Bt & CGS N RL¥—7 o —DM%:
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WE c,ptn,hrout te = ZC te,p'.out P[PEc,ptn,hr,te,p’ (2-17)
BREI R B
FCc,e = ZZUFC - PIPE c,ptn,hr e (2-18)
hr  ptn
CO: PR &
hZZCDU PIPE,ptnhie (2‘19).
r  pin

® 271 T, EREOES

Subscripts etc.:
am by : Cost coefficients of energy supply facility m (€/3)  (a,, [yen/’kW], b,, [yen])

c : District (apartment, medical, accommodation, business)

d : Kind of energy demand (electricity, heating, cooling, hot water)

e : Kind of energy purchase (pe :electricity, pg :gas)

hr : Time (1~24)

io : Energy input-output status (input: in ,output: out )

m : Energy supply facility (cgst : CGS(heat), cgse : CGS(ele), boil : boiler, htp : heat pump,

arf :absorption refrigerator, 4td : radiator, red : device for receiving electricity)
boil, htd, red €f;, cgse, hip, arf Ef;

)4 : Energy flow( pe : purchased electricity, pg : purchased gas, de :electricity demand, dw :
heating demand, dc : cooling demand, dh : hot water demand, ce : electricity transmission,
ch : steam transmission, cgse, cgst, boil, hip, afr, htd, red )

pin : Seasonal segmentation (summer,mid season,winter)
sc : Kind of customer (office, hospital, shop, hotel, residence)
S : Partial coalition of the districts
(8 €N, N: grand coalition)
te : Kind of energy transmission (ce : electricity transmission, ¢/ : steam transmission)

Endogenous variables (continuous variables) :

CSE, : Annual variable cost in district ¢ [yen]

CSM,  : Annual facility cost in district ¢ [yen]

PIPE, 1 rpp- : Energy flow from node p to p’in district ¢, season
ptn time Ar [kWh/h,Mcal/h]

PO, pm e Purchased energy quantity in district ¢, season ptn, time hr, purchased energy e
[kWh/h,Mcal/h]

SPepmn : Heat discharge quantity in district ¢, season ptn, time hr [Mcal/h]

XC. pin b, o : Input or output energy in district ¢, season ptn, time hr, energy supply facility
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m, input-output status io  [kWh/h,Mcal/h]

YCSUM,.,, : Capacity of energy supply facility m in district ¢
[(kW,Mcal/h]

WE. pi.hriose: Quantity of energy transmission in district ¢, season ptn, time Ar, input-output status /o,
transmission energy te

[kWh/h,Mcal/h]
Zee : Energy contract quantity in district ¢, purchased energy e [kW,Mcal/h]
Endogenous variables (integer variables) :
Oem : Integer variable for the modeling of economies of scale in district c, energy supply facility
m(Ef2)

Exogenous variables :
BSpme @ Energy demand charge in season pm, purchased energy e [yen/(kW - month),
yen/(Mcal/h* month)]

CDU, : CO, emission unit in purchased energy e (pe :181.1[g-C/(kWh/h)],
pg :53.1[g-C/(Mcal/h)])
CFppio : Linkage coefficient between p and p’ (connected: 1 ,unconnected:0)

daysy,  : Number of days in seasonal segmentation pn

EAM,,  :Auxiliary power rate in energy supply facility m

EF,, : Energy conversion efficiency of energy supply facility m

EUPpnpe: Energy charges in seasonal segmentation pin, time hr, purchased energy e
[yen/(kWh/h),yen/(Mcal/h)]

EXP,  :Annual expenditure rate of energy supply facility m

FBSym. :Energy customer charge in seasonal segmentation ptn,
purchased energy e [yen/month]

LOD,  :Ratio of pump driving power over energy demand d

MONTHS,;» : Number of month in seasonal segmentation ptn

MUP,, :Unit capital cost of facility m [yen/kW,yen/(Mcal/h)]

TFS., :Floor space in district ¢, customer sc [ni]

TR, - :Conversion factor of energy supply facility m [kWh/Mcal,Mcal/kWh]

UDM.,.pina,s: Energy demand per floor space in district ¢, season ptn,
time Ar, energy demand d, customer sc
[(KWh/h)/rd ,(Mcal/h)/nf]

UFC,  :Unit energy consumption in purchased energy e (pe :2.45[Mcal/kWh], pg : 1)

YCMAX.,,,, YCMIN.,., : Upper and lower construction limit in district ¢, energy supply
facility (m €/3) [Mcal/h]

WEUP,. :Energy transmission rate in energy transmission e [yen/(kWh/h),yen/(Mcal/h)]

EBOFEICEL T, YREFASHHROEELEE Y 7 7 =7 XPRESS-MP (=i
L, SR L sFE 2 £7 L=[ 23],
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Objective function:

- Discounted system total cost:

nr R m '
TC = z O'{ Z Z (Fixr,r,plt + Fuelt,r,plt ) ( 3-1 )
t=1 r=1 plt=1 v
(t-1) __ n
1 z 7-1 1
g = .
! (1+disc} ,,};;(l-kdiscj
- Fixed cost:
R ¢
let,r,plt = aplt Z Z yplt ’ YSUMr,plt,T (3-2)
r=1 =1
- Fuel cost:
7 R 24
Fuel t,r,plt = bplt,t Z days ptn Z Z Xt,r,plt,ptn Jhr ( 3-3 )
pin=] r=l  hr=l

Description of constraints:

- Hourly power supply-demand balance:

Z Xt,r,plt,ptn,hr - Xt,r,pump,ptn,hr + INEXr ) E t,r,ptn, hr = D

t,r,ptn,hr

plt# pump .

(3-4)
- Newly-construction and retirement concerning power plant capacity:
YSUMt,r,plt = YSUMt-l,r,plt + YNr,plt,t + YPLANr,plt,t - )Wr,plt,t——TLp,,

(385)
- Spinning reserve margin requirement:

R m R

Z Z FA Cplt,ptn ) (1 - aplt ) YSUMt,r,pb‘ = (1 + 5)2 Dt,r,ptn,hr ( 3-6 )
r=l plt=1 r=1
- Power generation limit:
Xt,r,plt,ptn,hr S FACpIt,ptn ) (1 - aplt ) YSUMt,r,pltk ( 3'7)
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- Load following constraints:

Xt r,plt, ptn r+1 — (1 + fupplt ) t,r,plt, ptn hr (3-8)

Xt r,plt,ptn hr+1 = ( fdownplt )Xf,r,plt,ptn,hr ( 3-9)

-Annual LNG consumption upper limit:

7 R 24
Z daysptn Z Z (ﬂLNG ) Xf,r,ln g, pin,hr + ﬂLNGCC ) Xi,r,gcc,pm,lzr) < LNGMX;

pin=1 r=1 hr=1

(3-10)
- Electric power availability for pumped storage:
S t,r,ptnhr < ZXtr,plt,ptn hr (8-11)
plt# pump
- Input-output balance for pumped storage:
ZXt,r,pump,ptn,hr = ﬂpzzmp Z ST;,r,ptn,hr | (3-12)
hr hr
- Interchanged electric power flow constraint:
ZINEX EX,, sy =0 (3-13)
r=l .
- Upper limit of interchanged electric power flow:
EXt,r,pm,hr = EU r,pin (3-14)
- Construction upper limit for oil-fired power plant:
ZYSU LI = ZYSUM'1990' Joir' (3-15)
r=l
- Construction upper limit for nuclear power plant:
Z YSUM,, yw < NUCUP | (3-16)

r=I



Variables for a power generation best mix model

Dimensions:

hr : Time in a day (1~24)

m : Total number of power plants (=7)

nr : Total number of planning terms (=13)

pit : Power plant type

ptn : Seasonal segmentation (summer peak, summer, winter, mid season, summer

holiday, winter holiday ,mid season holiday)

r . Electricity supply regions (Hokkaido, Tohoku, Tokyo, Chubu, Hokuriku, Kansai,
Chugoku, Shikoku, Kyushu)

R : Total number of electricity supply regions (=9)

t : Year in planning horizon

TLo . Lifetime of power plant pit

Endogenous variables:

EXirpt,nr * Interchanged power in year ¢, region r, season ptn, time hifkW]

ST, Storage power in year t, region r, season ptn, time hr [kW]

Xirpit ptn, br : Power generation in year , plant pit, season ptn, time hr [kW]

YN, ot~ : Newly-built capacity of power plant pit in year ¢ [kW]

YSUM;,.pr: Cumulative capacity of power plant plt in year t, region r (kW]

Exogenous variables:

apit : Construction cost of power plant pit [yén/kW]

bpitt : Fuel unit cost of power plant pit in year t [yen/kWh]

daysp,, : Number of days in seasonal segmentation ptn

disc . Discount rate (=5%)

Dirptnpr - Transmission-end power demand in year t, region r, seasonal segmentation ptn,
time hr [kWh]

EUrpmnr: Import-export limit of interchanged power in year t, region r, seasonal
segmentation ptn, time hr [kW]

fdown,; : Lower limit of load following factor of power plant pit

fuppi : Upper limit of load following factor of power plant pit

FACgupm : Utilization factor of power plant plt in seasonal segmentation ptn

INEX, : Identification of import or export of interchanged power flow in region r (import
region = 1, export region = -1)

LNGMAX;: Upper limit of LNG consumption in year ¢ [t]

NUCUP : Nuclear construction upper limit (=70GW)
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YPLAN; o : Planning capacity of power plant pit in year ¢, officially announced by utilities

[KW]
it : Internal power consumption rate in power plant p/t

Ainainaee: LNG consumption per power generation of LNG,LNGCC [t/kWh]
o : Spinning reserve margin (=5%)

7 pit : Annual expenditure rate of power plant pit

7ump - Storage efficiency

r : Number of years per one planning term (=5 years)

X 3-2 ICEHEBEERETIINOBMER 2 KFRT 5,

HEOBAREL T

A& R SO BT SF 1A
ERFI - SR
-RRRER LR
v (RFH. BHkH,
BAREMRETL Y BARKH)
FRRRERLB/ TR
B4R MR MR A A H OB L] ERRREE
BT
B ER R R < LNGEMEERR LR
(BRERETL)
g NF—4:
R R
RFH. EHRKA.LNGAH, LNGHA. IGCC HGEHRA
CERA, KRS, — KA, B E) (B i)
BNt
WRHI:
RISFIAELR
\ AFERELR- TR
fER:
SRR
SRR, IR
- §L48 B il (YEN/KWh)
CBEHESWA
ERAFEOHR
—RTANLE—HRE. COFHES

X 3-2 EHEBEERTTIOBE
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3-2-2. CGSEFIL

AHITD CGS EFIIENFRE, AFEZHEIBORIZ MOB/MeE BHEREL
T, \MEFEIEICK D RERZRDODETINTH B[3-4], ERBEERETI EFEEIZ.
CGS ZRETHIFEXNIIRWZEFEZOHUVZEML TIA BN ARD LD
CGS ICHT2RIBEHZITD LEZ B EREL T, WEEEEIC LV FSRHEIANO CGS
IX SDEMEETTS,

CGS ZEATHFERDOEAMKE L L TI1L. £#BEMOBSRIATAI>Y >, E—F
R T HARA T, BINAKHEEZEELE 3-328). EEHBADBEESIT. BREE
E—bhR>T, AR T2BET BN 343 %)~£1x»¥—tbr@ﬂﬁ&%:
WMHTHZ, REBEHETD. CGS BALIENL, EBTFNCOVWTIRENIRFHEN S, &
FBEIIRT I, E— MR, BNKBHETHES . FBHAICDOWTITEHIZRED
5, BREEIARAT, E—FMRCTTHIDBDOERET S, BEZIIRHELRBES
AT MR/ B X ERBORBEEBLIERAZRELT 5. /5L
FHRETIIHEFRCHOEICBEL TIIEEL TWal,

Electricity Electricity

purchased " demand
Absorption
refrigerator

Radiator

Gas engine r
1 Cooling
T Heat pump s >
Natural gas L. 3 pump demand
purchased : .
.................... ] . Heating
! demand
1
' Hot water
r demand
;
1

mmerci .
Commercial sector + Heat discharge

K 3-3 RERHEHRBLOTRIF—T7O0—CGEBFIEM)

Electricity : Electricity
purchased demand
- Cooling
Fuel cell demand
.................... Heating
Natural gas demand

purchased Hot water
demand

Residential sector - Heat discharge

M 3-4 BREERS I RIF—To—(FEHM)
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UTFICETLOESRILEFRT,

Objective function:

- Discounted system total cost:

R SE

TC = Z c,>> (csm,,, +CSE,, )

t=1 r=1 ¢=l

1 {t-1) -1 1 n
o= —— . -
' (l+a’isc) ;,[I-I—disc)

- Fixed cost:

M
CSM,,,=> MUP, - EXP, - YCSUM

trcm
m=1

- Operational cost:

724

CSEI,)’,(; = Z szayspm ) EU}Dptn,hr,e ) PQt,r,c,ptn,hr,e

pin=1 hr=1e=1

+ 'S MoNTHS,, {FBS,, +BS, -7}

ptn pin.e pine trc.e
ptn=le=]

Description of constraints:

- Energy generation constraint:

YCSUM = XC

t,r,c.m t,r,c,ptm,hr,m,out

- Newly-construction and retirement about energy-related facility:

YCSUM =YCSUM +YCN, YCN

t,r,plt t=1,r, plt ol ropltt=TL,

- Energy contract constraint:

Zt,r,c,e 2 PQt,r,c,pm,hr,e
- Input-output balance of CGS facility:
XC =TR, -EF, -XC

t,r.c,ptn,hr ,m,out t,r.c,ptn hr.m,in
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- Energy purchase balance:

PQz,r,c,pm,hr,e = Z CF;,p',()ut 'P[PEr,r,c,pm,hr,e,p' (3-24)
P

- Input-output relationship of facility with internal energy flow:

XCt,r,c,ptn,hr,m,in = ZCFp,m,in 'PIPEI,r,c,pm,lzr,p,m (3-25)
P

XC oGy P mout Z CF;n,p',uut 'PIPEt,r,c,ptn,hr,m,p' (3-26)
P

- Hourly energy supply-demand balance:

UDM,, . pwjra TFS,, .= > CF, 4, -PIPE,, .. (3-27)

p
- Exhaust heat balance:
SPrrcopinir = Do CF popin PIPE, oo (3-28)
p
- CGS constraint:
PIPEt,r,.c,pln,hr,p,cgst = P]PEl,r,c,pm,hr,p,cgse (3'29)

Variables for end-use CGS model

Dimension:

: Cogenerators (office, shop, hotel, hospital, residence)

* Each kind of demand (electricity, heating, cooling, hot water)

: Each kind of energy (1:electricity, 2:gas)

Time in a day (1~24)

: Energy input-output state ( in, out)

* Energy supply facility (cgs [cgst'heat, cgseielectricityl, boiler, heat pump,
absorption refrigerator)

: Total number of planning horizon (=13)

: Energy flow (purchased elec., purchased gas, elec. demand, heating demand,
cooling demand, hot water demand, CGSlelec.], CGS[heatl, boiler, heat pump,
absorption refrigerator, heat discharge)

: Seasonal segmentation (summer peak, summer, winter, mid season, summer
holiday, winter holiday ,mid season holiday)

: Electricity supply region (each of 46 administrative divisions)
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R : Total number of electricity supply region (=46)
SE * Number of kinds of cogenerators (=4)

t *Year in planning horizon

TLm - Lifetime of CGS facility m

Endogenous variables:

P@:repinire Energy purchase quantity in year ¢ region z, cogenerator ¢, seasonal
segmentation ptn, time Ar, energy e [kWh,Mcal]

SPirepmb Exhaust heat from CGS in year #, region r, cogenerator c, seasonal
segmentation ptn, time Ar [Mcall

XCireptnsmio Input or output energy in year ¢ ,region r, .cogenerator ¢, seasonal
segmentation ptn, time Ar, facilitiy m, state 7o [kWh,Mcal]

YCN;1cm* Newly constructed capacity of facility m in year £ region z, cogenerator ¢
[kW,Mcal/hl ‘

YOSUM e Cumulative capacity of facility m in year # region r ,cogenerator c¢
[kW,Mcal/h]

Zirce Energy contract quantity in year ¢ region r, cogenerator c, energy e
[kW,Mcal/h]

Exogenous variables:

BSpine ‘Energy demand charge in seasonal segmentation ptn, energy e [yen/kW/month,
yen/Mcal/month]

CFypiio ‘Linkage coefficient between p and p’(connected:1,unconnected:0)

dayspn : Number of days in seasonal segmentation ptn

disc : Discount rate (=5%)

EF, : Energy conversion efficiency of facility m

EUPptn hre : Energy charges in seasonal segmentation pin, time Az, energy e
[yen/kWh,yen/Mecall

EXPr,  :Annual expenditure rate of facility m

FBSpine : Energy customer charge in seasonal segmentation ptn, energy e [yen/month]
MONTHSptn : Number of month in seasonal segmentation m

MUPy : Unit capital cost of facility m [yen/kW,yen/(Mcal/h)]

PIPErcptnbrpp * Enegy flow from p to p’in year £ region z, cogenerator ¢, seasonal

segmentation ptn, time Ar [kWh,Mecal]
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TFSire *Flooring space in year ¢ region z, cogenerator ¢ [ni]
TRm : Conversion factor of facility m [kWh/Mcal Mcal/kWh]
UDMzzepmbrd - Energy demand per flooring space in year £ region z, cogenerator c,

seasonal segmentation pin, time Ar, demand d [kWh/ni,Mcal/nf]
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2HbDET B,

%m%%‘é%m%ﬁt BAREEERTEINCL, COS EAKE LA DEEEN, ks
AT LX) =RV F B 21T 5 L CHBIC R BEAE SHEREENTCWDE LD ETB,

vV EAFE AT RICHE T Bl

> X(ptn, hr, plt) — ST(ptn, hr) + BASE(hr, ptn)

plt

= LOAD(hr, ptn) —TPLOSS - {CONV (hr, ptn) — CGS(hr, ptn)}
(3-30)

ZIT pinhrplt WIEFE, FHH, BERBERTIRAF. PASE Z—2BRREE
[kWhh]., LOAD 138&HEEKWh/h], CONV. CGSi: CGS BART, #pELE DEEE,
RFHBIOMAE I EKWh/A] TH 5, CGS IEEROF 7Y a o ThH-HBELELEE
MOEER 2 5% % B/ L, TPLOSS=1.053 (= 1/0.95) L& E L 7=,
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Calculation of purchased electricity by
traditional energy supply model and CGS model

* Purchased electricity from utility

Identify the end-use reduction of
purchased electricity by installing CGS
(ETRA,, ., — ECGS,

-, pinhir t,r,ptnhr )

Correcting daily load curve of utility

Dl,r,pln.hr - (ETRAI,r.pm,hr - ECGSr,r,prn‘hr)
CGS pre-installation case . CGS installation case
Long-term generation Long-term generation
best mix model best mix model
replacing equ.(4) with equ.(30)
* Primary energy consumption * Primary energy consumption
* CO, emission y CO, emission

Evaluation of primary energy conservation
and CO, emission abatement in power sector

D, , pin+ Transmission-end power demand [kWh]

ETRA,, 4y, 1+ Purchased electricity from utility calculated with traditional energy supply model [kWh]
ECGS,MM' 1~ Purchased electricity from utility calculated with end-use CGS model [kWh)]

X 3-5 BREBHFEMEET ). CGS EF ML BiHET O—
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3-24. HT—IDEKRTE

3-2-4-1. REERBRETILORT—4

ERICANDEREZER 3-1ITRY, —MkS) - MBUISERE LCE2 -, SEIZ—85
EZH TS,

® 31 EREHRETVORHRE

MR 1990~2050 4= (18154, 13D

<t SR EIR B/, B, IGCC, LNG, LNG 4. ", 8k
—iRAKTS) - HiEA, B E

GRS 5%

fkfs TR 5%

BADENREOMUFIZEL X, Tk 1l EFERAENNHEZBELHERGE 94
ED[ 8-5 NZEES< AR 20 FEE TOBHBEEMELBEIZ LT, 2010 £E Tl 1.9%.
2010 FELUEIE 0.6% TR T2 b D &5, 2010 FFLAEDO—AEK S OBMERIT 0.5%. H
BOWMEIZ 0% THDHLOLRE LG 3-2 28),

R 32 BATBERECIZETRE (AX)

BENFE —HxAK T HhZA

~1995 £ 2.42% 0.48% 0%
~2000 %£ 2.42% 2.64% 0%
~2005 E 1.90% - 0.46% 0%
~2010 ¢ 1.90% 0.87% 0%
LARE 0.5% 0.5% 0%

RERECET BB EILE 33~F 36 10T TEY TH B,
CO: EUNERHIZ T B EL R 3-6 IR T, BINGREIIHROF B, IGCC. LNG, LNG
%’Eéc:@a—fﬁm& LT3, B 3-6 10138 L7 A AREHRERRT 5,
UEDTF—ZREDG EICEERET DL, SEOEFAOHEBEIIHNEEN50F
K, EH15F@ERD,
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& 33 RERMICHETIHET—Y(HAE)

BFHhH Ak IGCC LNG |LNG#E&| A U
B ER B [ H /W] 338 308 308 208 208 287 196
ERER[%] 9.09 9.05 9.05 9.05 9.05 9.05 5.14
B AR [4E] 15 15 15 15 15 15 40
iiit FE A [4E] 40 40 40 40 40 60 50
R BB R[%] 100 37.8 48 38.6 46.5 39 100
REICA] 4.5 7.0 7.0 45 3.0 5.0 0.5
EERHERF R [ /kWh] 1.9 1.5 1.5 1.1 1.1 1.5 2.0
FE¥h | AK | IGCC | LNG |[LNGH#EA] @AM | #kK
19904 F |1.7M/kWh| 5.0A/kg | 5.0M/kg | 18.9F/kg| 18.9M/kg| 10.6M/N
20054F % |1.7M/kWh 5.0M/kg | 5.0M/kg | 18.9F/kg| 18.9F/kg| 14.0M/N
20104Ff |1.7M/kWh| 6.1A/kg | 6.1F/kg | 29.5M/kg| 29.5M/kg| 17.4M/
BHHENEZE LB [%/h] 100 120 110 oo ) ) o
BB E TEE[%/M] 100 80 90 0 0 0 0
= 6,200 6,200 13,000 | 13,000 | 9,800
mEFERE kcal/kg | kcallkg | keal’kg | keak/kg | keall
e 0.61752 | 0.61752 | 0.7462 | 0.7462 | 0.78792
| COBHHIREAL ke-Clkg | kg-Clkg | kg-Clkg | kg-Clkg | kg-Ofl
TR EEAECERFRIBEN) [TEW]
~19904 | 6,959 3,012 0 5,007 2,560 2,553 1,800
~1985% | 9,569 3,625 0 2,600 1,090 7,500 4,435
~19804 | 9,674 1,175 0 7,975 0 6,233 2,114
~1975%E | 4,415 850 0 7,706 0 23,791 2,300
~1970% 697 | 2,327.50 0 7,085 0 6,847 2,869
~19654F 0 843 0 5,073 0 3,828 466.5
~ 19604 0 581 0 331 0 1,290 12.2
gt 31,314 [12,413.50 0 35,777 3,650 52,042 |13,996.70
TR m et E AR TEW]
~19954F | 9,711 6,712 0 5,463.40 | 1,570 393 5930
~20004F | 3,892 4,805 0 1,068 8,928 350 1,934.34
~ 20054 0 600 0 0 707 0 1,800
~2010% 0 0 0 0 0 0 0
~ 22004 0 0 - 0 0 0 0 0
&t 13,603 | 12,117 0 6,531.40 | 11,205 743 9,664.34
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& 34 BHEFEOKER AR

[T 2w A R [%] '
JHEFh AR I1IGCC LNG |LNG#ES& fFAil Bk

BHImRA 1 0.857 0.931 0.916 0.931 0.901 0.951
EHEH 0.937 0.79 0.872 0.891 0.872 0.871 0.871
A H 0.932 0.845 0.809 0.803 0.809 0.782 0.782
H 0.833 0.633 0.811 0.713 0.811 0.715 0.715
EHKkH 0.949 0.8 0.884 0.893 0.884 0.876 0.876
ZHIRH 0.916 0.857 0.796 0.813 0.796 0.791 0.791
'H 0.825 0.619 0.817 0.704 0.817 0.714 0.714

& 36 RFHRMLEES IO LNG HEHFICET 251K (HE)

T RREAE LRIT kW] 70,000 (2010 £ LAKE)
LNG EfEEE LFR7 t]

1990 4 2,716

1995, 2000 4 3,085

2005 4 3,085

2010 FLAKE 0

% 36 BinBREICETsET—s

k| IGCC | LNG |LNGES

iR B R R &
[ F/(t-C/h)] 4.92 4.92 5.80 5.80
B RiERE R [%] | 12.88 | 12.88 12.88 | 12.88

(BT B B 2 Bl
[FH/-Cl 8,007 | 3,007 | 3,027 | 3,027

i Z R [%] 90 90 90 90
o 2% PR B R BT -

[g-C/kWh] 864 864 735.6 | 1735.6
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3-2-5. BAROREXMICHITHHFEEEICEHTIHTE
BARDEBHMICBIT 2RO RN —FELHIHT 572010, LEEAEMOEEE
Wy F VA2 5. CGS BAXSR L2 ¥ ARYIT. FHEI. 58, "7 - ik
i, P04 XE, EEO 1M TH D, FEBRYOAL LT, SEBRDE COS EAKE
ELTREZIT), TROLBEMNPLESND L ZOEPIC CGS NEA SRS LIREL
oo FE~NRERICE L TiX, £BNSEOHBRKERNICERE LT,
JEROEFARERITGBEOEAMNSEOND R by ZIKEEORME L HERIZLY
HETD036], K 3-7[32ITRT Loz, BEDOR My ZVRERHOBMEL Y, ko
z%yﬁ%ﬁ%%M$%$ML%%Lto$%ﬁi;gﬁ$ﬁ@@ﬁ;%5tb\%ﬁw)
%m&%ﬁﬁb\ﬁﬁuga9&98¢®$ﬁﬁ%mw\$%»;E%K%L1m9&%ﬁi
OFEMEZEHRMA Li=(E 37, FEBICEL TR 7]12 FicHeE L,

* 37 HMELEEEOR by 7 HEINER, BEER (BX)

HHEHET [E&E KT L ke
R b w7 R 2.56% 3.43% 1.34% 3.33%
IR 0.35%

LI TR OUEITHEE T H R 20 FFB L-EYNETHENSR LD LBEL
T35, FEBEWIT, BYOPERIZ CGS A, HEEMITEYOKIERIC CGS 2
AT B, 72720, FERFIZ CGS 2 EA L TV D EMITRANT 5,

U EOFBFEICEE-SNT 2000 ELIEOFERTRE, WEREROEIHFERELE 3-8~K
L0 IR HEFEILIRA by 7 OFEFIBIZL Y ZHIE EEEF RIS 72023, 2030
E2 D 2050 FEIXNTTETOEMIPLIE SN S, u@ﬁﬁﬁ%f; BONCHEFEN CGS
BAGR L7225, £, EHEHAOFEEOHEMBIIF EMEILE T, RPN T 0.5%/
FEBRE LT,

BEMOEBER., BFE, 5. ABETFEICHEL G, EHRBAETHFSOHEMERTEH -
VOBREFET —F 2RV, TI TR IFE2EH, L8, TRHO 3H. — B % 24 B
CAEIL, KiE, EHE0EN. MR, BHFE. B TENFLX b TS, FHAT.
JEE, Wb, =T, FEOFEICE LTI, FLTKEOHEEE, WEEEICHEME
BHIz) OBEROFE[STIZRLAZ LIZLY  EEEOEBRMAOES . BE. HE.
REBELEETS, £i- COS HAMBOEMT20FL L, ‘
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f 3 AT B SERE(R ) OFEEE(RbyY) A <t AT BSEEE(A Ny 7)) OFEEE (R )

g 600 p----------c-----moooemme oo T 40
R 2 5
i1 400 g
& &
& 300 E 20
# 200 s
N X 10
N 100 N
< ‘.
X 0 X 0

1990 2000 2010 2020 2030 2040 2050 1990

2000 2010 2020 2030 2040 2050

3-8 HBHA(E). JEMCE)A by 7 RERER#EST—4%

[ @ R B S EE(ANy7) OFRBE(AN)
~ 140
,E 120 &
i 100 %
E 80 1
60 &
EP) 3
2020 X
X 0
1990 2000 2010 2020 2030 2040 2050 1990 2000 2010 2020 2030 2040 2050
B 3-9 k(). R™FINEA by 7 KEES ks T —4
(BN BEERER ) OFEBERNY) | B AN BREEERNY) OFEEERN)
5000 1400 [~=—- === emmem—— e
N Iy
& 4000 £ 1200
1000
}E 3000 }E‘
g % 800
600
® 2000 ®
X 1000 Y 0o
.r% —rz 200
0 . : 0 M
1990 2000 2010 2020 2030 2040 2050 1990 2000 2010 2020 2030 2040

3-10 FRESBE. £EEEE)R by I RERERAERT—5
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% 38 | & 39, K 310 ITHERERT—F., £BEM2 s NEEBMICBITSES -
HARET—F%2RT. BRESICHL TEBHIIASHSHOLBAZE RS, &F
HAIZ—RELT B, H XS/ NBIZERmEZw 2R L. '

R 3-8 WREET—5

HEER B RS
HRALD > 250[FM/kW] EX 0.32,5 0.43
et Em(PEM) 500[FMH/kW] EX 0.35,5 0.45
R T— 10[FM/(Mcal/h)] 0.88
bE—hrRT 61[FFH/(Mcal/h)]  COP:EE 4.00,/F 3.00
WA B 16[F M/(Mcal/h)] COP:0.73

& 39 EHEMIES - ARSI 27— A BHEHENOEFAZIE & E25H)

nERS HAxp e EHEEEES
&S] e [M/kWh] [Mxw/A]
BX =i 18~15 22.50
=i 8~12 20.65
16~21 1560
R, & 8~15 19.60
L1 0~17 6.90
R, &8 22~23
HA =520 [MF/Meall [mAr/A]
2. PR 5.58 2000
5 7.22 2000
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® 310 (EFEHMER

AR

CAAREITEY 57— 2 (—REREIT B, FE/NHERARNES

B

EARES 780 [M/A]
B EEE(BE) 22.05 [1/kWh]
) ERE () 6.15 [F/kWh]
H A

EAE 4 2500 [F/A]
EER4(12~3 A) 70.33 [M/m3]
wEEREE(A~11 A) 94.48 [M/m3]
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3-2-6. EREROHREICEHT HRTE

WEIZ CGS NEAINIERYEEZ DB, BEYOHEDSE THITKET S AR
EZO5N%, TITENRKABOBEIZLD CGSBARRERD S 2BEMERTET S,
BEERFHER(E L EEREBERREB ORE T —4[3-9 1& 0. EBEM. RO
ENREEZHENICHEREL, ZOBRE2X 3-11~K 3-15 ITKRT 5,

EFERFIEEY (EBAT, ke, JEH. ST DWTIE, #%E8Ea> 70— b, 8B
FORKRBIEREEZRL . FEHMIIREEE, EAEFEOREREEHEEZRT, =
EURKRIEERFRKREET — Y DEELREN S DT, FHFIcB W TR—O R
DHINFET DD EREL .

100% re-m-m- W ‘uE-m
90% ' ‘
s 80% B 10,000FE A A—FLELE |
w 70% B7,000~9,999F H A—hkJL
B 60% B 5,000~ 6,999 F A—FJL
50w ff [13,000~4,999F 5 A—F )L
B 40% 02,000~2,9995F F A—FJL
® 30w B700~1999F K A—k /L
B o | B699F A A—FILLLF
10% |
0%
3-11 EHFTRERDOHER IR
100% -~ W mm
90% H - Fl- -0 -0-0-
80% Rol-fl-0L B ¢4 & O -0 -1 - |m10,000FFHA—MILELE
B 0% HI-0- - -0-1- | E7,000~9,999F A A—k L
% 60% B -0-10-1 1 - - |m5,000~6999F FA—RL
o o50% -1 -1 -E -0 | 03000~4999FHF AL
E 40% u =i"|| I - —- 02,000~2,999 5 A—F L
E 30% [ B W Ul | ®700~1,999F H A—RL
20% E699FEHA—FILELT
10%
0% L&

B 3-12 YRR D HERIRER
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& 10,0005F 5 A—rJLELE
B 7,000~9,999 5 A—kIL
H 5,000~6,9995F 75 A—FJL
33,000~4,999F H A—h L
02,000~2,999F F A—h L
B 700~1,999F K A~k L
699 A—MILELT
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X 3-14
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N 151 ~180FHA—KFIL
121~150F F A—~MJL
B 101 ~120FHFA—M)L
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W51 ~70FHFA—F)L
0141 ~50FH A—kJL
031 ~40FHA—RIL
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EHTTIE 699 FHA—MIVELFO/NEEBEYNKE L, EHOSES, BEOAZN
BEYVERINTVWD, FTIVOKAEREDOZOMOTEANEENTNE T —E I%L
FOKRHEREIGE AW, REZBEZENISICEZONS., FEFMTIE 101 T4
A=V ETERENH 506 EERo TS, 7L, BEFSHERICBVWTEHERE
FIFRERIREEERICET 27— Y REERT., 2OMOXHIZd UY%T— I NEELE
Mmol/z, ARETIIEALE & S EFRIZBT 2 REFIREEERIF—TH 5 &
REL 7.
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UTICREEREZ ZEEBIZANT-EENESEETNICRIT HE, WEBREYOXER, £
ERKREBOEEEEZXRT 5,

B A (75 1)
€& 3500

XK 3-16 ¥BEAKREBEEEEEGEE., 700 i~. 2010 %)

BAMF A

517 EEFEEREEREGE, 700 ri~, 2030 %)
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BAGhE A1)

75,000
15,000

3-18 ¥BAKEBEEEREGE. 700 mM~. 2050 )

B A& (s A 31
& 72000
36,000

7,200

3-19 ¥FAKRmEEEREGE, 2000 ni~. 2010 £F)
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X 3-20 ¥FAKREEEEEEGE, 2000 ni~, 2030 )

AAGHER) |

1}

|

K 3-21 ¥BEFAKEEEZEMEEETE. 2000 ni~, 2050 F)
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B &G 75 51

BARGB)
e 67.000
33500

6,700

& 3-23 ¥EBHAKEMEEEMEEGEE, 5000 ni~, 2030 )
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3-25

EEAKREETE
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[1000F A A—}JL]

l ~+1,200,000

WiEE
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[1000F 5 A—kJL]

1,200,000

BiE=x

[10003F 5 A—bJL]

1,200,000

| REE

3-27 FEAKREEEEREGEE, 100 oi~, 2050 )
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] [1000FE A A—FJL] |
.- 860,000

] Wi ,’

3-28 FEAKREEFERTEE, 120 ni~. 2010 )

‘ [10004%‘%—#»?
. 880,000

|
] BiEE

3-29 (FERAKRmEEEEEEE. 120 of~, 2030 4)

120




(10005 A—FIL]
V B 880,000
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397, HESAEEORE

SEHALEEIMERRICT 2D TEEH, BAFSEIREILICHOsRERBRE R
LTW3, T0EDILEETRIRNF—BENY— 2R RS5 I EMBEEIND M
SHANBEIIT, TN E—BEIHBENELTNE I ENEL NS, ZCTEE
DHBEMEZ BT 200, “BREYOE LI ¥ — LR L SEOFE & (- BE 2
IRIVF—ERE) DIEET 7)) —F —(EDD)i%EIC & % PAL(Perimeter Annual Load:4Ff&#kt
BT RROEE £ B IR 2 BT B,

3-2-7-1. FHEBAFRHF(PAL)

EEMOINEE, BEZBLTOBROBIEICEL Tk, E£ERE MR PALPerimeter
Annual Load) TE LRI F—EEZEXHL TW3S, PALZKXTEILTAELUTOLDITAR
5,

PAL= R X—&J =2 OEMBATIMIE] - RYU A= — > OFEEMEm]

R A== E VRN AR A ST 5 b0 TH D, B, EEFEL THAROS
SREGEOEELZITIREYOREEROZETHB[38-101,

By Bk bk Zifs MR REE J—VEH
g | |0 || 20
& K

i [Esgrmy | [mRmsv| |[#s@v| | ®REc |
s
g [V—emmmEy; | | $WEE6,,
BARFL 0
WEFN
o | | ]
HIET T —F—
EHD, ECD
EMESEAN
Qi Qc
J—PAL
Qu Qe
EMRATFEL
(PAL)

E 3-31 PALEE 70—
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o FHIBEAR CIEMARI LICRESN R E2BYER(ERER) OEER Yo
—VEED, ZOMICEL PBEEERENEANOEMBEEEZALEZbDOTHS., T
nhb, ERFAMBHEEOHEDOEGAT Do — )V 3R RELS, ELOBREICBITBER
A= —UICEUZEWEFET DI LIRS,
ZOHEDOEERTREHRELTI, BERE. BRE, XU A5V -2 0RNHRERD
FUOBMANKDOBRANEBZEREOREEIIL > THREELZIERTIAD 4 DTHD. F
BATBREDOHRAL XN F—RHETITIRASNKOERTIITME I NTOEN, Fk 5 FEHR
BIFRNF—HENSITTXRTOEDAEE %ﬁ;‘%@%ﬁﬁ?ﬁ&:c}:lﬂiﬁwﬁ&f;éi56:‘
FNTNOBMAANKRIIGUEAWMEZEE TS LIXR> TN,

2B, BRBAZEE TS ICH> T, EAREREZBEFAWIIOWTIE 20CEZI
22°C. WEAMIZDWTIE26CEREL TNAN, ZHIH ETHHAEBHREHET DL
DREFKHFETHD. TORETENERLTDDHOTIERN,

3-2-7-2. ¥LRERT YY) —TF—(EDD)i%EIZ&D PALHED K%

YA U S BATTRIL, BYOARNREDEESEATH S5, KO 7 HEIKKD
EED. '

OkaEr=IR 0 dICl. QSKIRE 00[ClL @B E LIWnll. @EHHHE HIWm]. OW
HsaEmE GIWmil, @MANSKE Vni/nd - hl. QBUEAZX T 22—

O~@HEEHEZEBIANLEFEOBREAN qHWIEEX 5. SEOHMN—FHADHDZE
fzdRIcT 2 &9,

0 = (U; +0.33VA4,)(6, —6,) ~ 11,1, +— UI ~G4, (3-31)
(04

0

S E DR R R [W/K]
Ap- PRI E[m]

A HSHERARmM]
ao: SNRMEMEERIW/M - K]
e R R

FREBHETBENTOLS KRB,

qy =Ur (6, —6,— pl,+0.040l,) (3-32)
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=2l
U, =U; +0.33V4,
6, =0,~A8
A8=GA, U,

p=1n.1U;
&la=09/23=0.04
o=U,/U,

@QROEID( )AL, IREDOLXTEZFEDOERT. HYNINEEZEITRZ> TS, ZOFD I
0. AO. Iss ICHFHEEFERAL. TORER( )NNERZANBEONERRHEE X,

ZOEED( )NDEER 1 FIZh > THENT 2, CE—ROFI/ U —F—2EHTZF
JEERICTHD, ZHNIZEVIREET /Y —F57—EHDK - day) NEE 2. TRb5, Is
BEONIDNESH jITEEFETDHZEBERL.

EHD(ere H p’ o, .]) = Z {aref - 60 - pls(.]) + 0040“]1 (.])} ( 3-33 )

22T, SO OHENEIRRDAFIFIZONT, FEOBHETAZEEZ2EBRLTVWS, [
BOZEEBBAR gdWHIZDWTEZ 2 &,

gc =Up (6, =6, + pl, —0.040)) (3-34)
ECD(8,,,p,0, ) = ) {8, =6, + plL,(j) ~0.040,(/)} (3-35)

E5IT0#F1 DEED, 0=1 DEELFAKRKEZADBOEARETIE. UTOXIKR
%

EHD = EHD(6,;, . J) = ) {6, — 6, — pL,(j) +0.040T,(/)} (3-36)
ECD = ECD(8,;,p, /)= 2.6, — 0., + pI,(j)—0.0401,(/)} (3-37)
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43. VS3VIFATVARTL

7777 AT Y AT h(Classifier System) & i3, A— > TEBT A= — x> k
DITBERT BEODOTATY XATEOERARA—L 2 ELMAHF L THRIEL T &
WHIERTHRILFEDO—BTHB[47], 753754 TV AT AIBETLITY X LOFF
ROWNDOHTHEL TELBIETHD, I TV T 74T VAT LATUAT LOREL &
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PITADL—LVDEASTH D,
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a—-NMELT, BEL¥EE L BET AT RADEREZMHTIMAZLOTHSE, £ TET
TRET L a VAT AIOWTCHAT S, TuF s a VAT AL TS s a
= I B ITAHDN—VESIL Lo TRBRENIEERO T2 /S LD—HFETH A,
Tag s —uiE TRER~D L& « - T35 LWHIFEREITAET»HERD
=& LTEREND, =— Yz MIZO X 57 Tif<fff>then<fTEI>] LW 95 FER
TRALZEFL— NV EHELSFo T D, ZOEFML—ILOEELNH-ENEZ LT,
W=NADREEN S, =— V= MIEDITRIBDOT 7 v a vy 2ETT5, LTz~
Y MNOITAFITORRL L To—V 2 NORENRET S, 2hoBhz—Vz h0E
BREDOE DDEEN YA I VL7205, ROV A 7 NV TIIER LTREBIZIE Ulzr—u i
BERRINS,

ZORBEEIZEAS L-FEHL— L ORBIRO DT, UV— %xa%%)~&ﬁﬁh5”ﬁ
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BET2EEMEFON—ANERFETDREERH Y. ZOHE— 2D/ — /L HRR
SNETENDLEND D, ZOXIREROBEHFNV—NAPO—DOFTTRENL— V%
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BRALIEZA—VIZEOEA LW RE0L OO LORHbNT WS, 7733 T 74T
AT L TIEE 2 DV—VIZERREZHNTEY, EOERIZE->TAL—L v MEIRTR
DLERIR L REETA— A RRIR SN2 FEREA SN TN 5, EEAHICES L
o= VTR T HBIRATRETH 5,

ER7aZ s a v AT AO—EOETHA T MIKRD LI RV AT A BEREN
. QU—F 7 AEY —DREBEN—LVOEFEORESIZL VEAFRERL—L 24 TR
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N5, QBRRENTEREOLN—NLVEFHEESL LT, BAEAOTH LEAREL—IL
Lo TEITTREN—NAEZERT D, QBRENFAL—AEZETFTTE. ALY T—
XU T AEY —DET B,

431 VSV IFATLATLOERKE

IV T7AT VAT LEFBEBETNTY XL LBIEFEEDA =X LA ERIAALE T 0
Froal VAT LThHD, J7VT7A T VAT LTI TV T 74T LEENE T
F7vab—ABEy MITa—MEEnTWE. 7527747 LN S [if<4fE
>then <{TEI>] LW TOEBN—/MIEBEDORSITEETAVANL R — REETEH
FEBLRETa— MEEN TR, &£HHI130, 1805, TEEIZ0, 1105 TEENS
[471[4-8],

BE2L BN NVEFEL DFHICHEEGT B —RHURAL—ALTH SR, FOHEM DR
BICHLTE R, 753 T 74T VAT ATIEEE LR EDIC SN TR L IZL—L
BEERLT 2 Z L RS TWS

REPO/IFERNREERE B L EIT T T 74 TITRKL, FOTHTICRE
STITEL, BRELTRENET S, BALEI TV T 74 THEEH D L 21213,
INTENDT T T AT RROMEL NI T T 74 T OHNEE KT 25
FIL7-HeECRIRT 2, EFRI TV 77 ATIEERKLBRENBERLEL, 0K
EbREli5,

TV T AT VAT LR T aF 7 ary VAT LAR#FELE Y Mllcz— F{EL
VAT LE LCOMEmE, Bb%EE, BT A3 XL LToRE RS S, /-, 7
TVT7 AT VAT LR LU TERT VT ALAWFEZRAOCTELIEE-007 7o

—FIIHRLBAHEA—HE, By NRN—77a—FL ) Z20L003Hm56 T
Do VAT T —FE IV FNOFO—D—DDON— L EREKLERRLINE
REIVEVRRERIEEVT AT o—FThHY., oI =T 7 7o —FlFL—1
DEAEEEEOEDORERE L THRTT /2 —FTh D,

432 VS5V IFATLVARATLERIELFEE
7707 7ATIE, RE, 1TH, BEREWSTuE s a A—VWIEREDIT R
2o TG, ZHITEREBIZET 2RETAEHIC Q EE VI BT, BalEHILTOHE

M/ TERT T LT MEERD Q FE L bREICBWTIAELI L TWD Z L2355,
Q EDBERITINEFEET AL TCEINOFICREERERH LN, 7537747
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YATFLADHEEFIN =Ly FEBIRTIL— I E2ROH LU ETTE-DICBERERANTVS,
EAt/4 Z¥7 74T AT LATIEREMZ EDHNNZFMED S > RAT — TOERITEBREL
THRIZEEZHIOND L, TV 0 METOIL -V OZER)— I EOREK., %=
REZDLIBETHL VIV —IVDERDPARERZ EBRERBETH . ZHIETD
ZHI TV T AT AT LATIEHAWSNSZN—ILOBNRHSOBREICHTE2H5DD
FREMELTBST, ZNEIDRBNDICNESWAEERSZE-DTH D, ZOL—ILO
DREEHT AN RA— R)EFEHICEDIN—IRIN—ILORR, BRERRE O
BARTHOTNEDTHD, ZHIHSEENT—2 2> MOEBOTEHICHELLT
B, DNONDOREESEEZHEUICER L TWSREDLEZXS, LENST, 75377
1T VAT LIENEVERGIREEEZHFICLTOHERICEATE S,

— ¥ : Information (electricity price etc.)
=== : Action (bidding price etc.)
——--® : Reward (revenue by selling electricity)

Environment
( corresponding to power market )

/
’
'
7
4
’
4
’
/
7
/
»

Agent

<_.._--__...._,_____

Agent
‘[— Agent ( corresponding to gencos or discos )

Rule set

IF <condition1> THEN <actionl> : strength S,
IF <condition2> THEN <action2> : strength S,
IF <cc7dition3> THEN <actionT> : strength S,

binary code {0,1,#} binary code {0,1}

M 431 253 T7ATATLDEE

175



4-4. BIREFRE

ENBWEIHHRICB I D REFEEL T INA—I 2 a AR VP NF—ras
FRERELEZ[49],

FINA—22a v HRE 44)TIE REI Vx> R T U MNEHREE
H)NEHE, BAEKREALL., BALBROLENHECORIENE. RFEMEEA
B, VI INA =0 a FRTRERBTI VY hOFNEHE. EAEREARLL,
FE L DOENTRFEMIG & 725K 4-4-9),

MATSE TR TNA—r > a b HREREL. EANERICHEISNBHAETICE
BERET -Vl b BRI—Vz) FRABALEZTD, BAREIE. BEIHHENER
FEh5 ERELE,

HETFBICBNTEY TNA =2 a VARERELTVAH, MAHRICB TS
WELEE ) A Ay DT HEDIEREINTVEOT, ML— x> MIKBWTHRE
%, WEIGHIES X OmEIE 72 BEG DMEE SN EKELZ.

—F. UTNEA LS TS V7N A—r v a v FREREL, BIETHES. Ats
DEEHE T, e ELENREE N ES 1SO NBE L. SO NAEREEREETT 5.,
ZLTRUL<HE, MR TR ShAN - BEEREI -T2 FARL, 20
AL & FRBER O AN b REMBIRET 5 S E L.

%o, REI—Ux> b, BRT—Ix> FOWHTOMIIHEL. REEAHL I
BHREZEE a% THHETE. & 1-a% THANTHBICMEE EBICAFLL, 20 2T
I THENICRE S NN = EBHE U TNTA LATBEAALT B b0 EREL .

Bilateral contract

Power delivery
Congestion management

I
J TR, A

tin,}e

3

e Day-aheadmarket !

Bilateral market

1
B
Real-time market

e

M 441 |BAWBIATZa—)b

176



AEBENE

ity
4 AfLehiR
[yen/kWh] / ({#E‘%g) /

=
B
\
AHLEsE e
(B

>
>

AFLEBAHKW]

4-42 FTNF =T a3

BEENE
i 4 BFREEEZHE
[yekWh]| 1 —r> kASARL)

W

N
AR

AfLeE#R
(RE)

»
>

AFLEAKW]

443 INF—U a3z

177



4-5. BRERBRRETIN

AFRETERBEL -2 b I MEIZBWTEEIENZBHEHECFD
WHEAEEZBRNICER T 5720, K 451 KRTEBRENRFHETINEL NZ, 28 7
Z>F. XEEE 500kV. 275kV. BT S ML 113 ) EEEBICAND, £72£528 7

FUFIDNWTEBFEGEVENHRLEBENEDSNTED(E 4-1). BEFEZHBX

HBERERARNIZ G S (BHENFAE). ISO MR E(LEEICH EDERETI - >
MU THRERARZERL. REEEENZRK2 b DE L,

KEEERELT, /—F1, 18, 19EBNWTEFAH. /—R2IZBWTKIT, /-
—F11, 17, 21LIBVWTLNG k1. /—F8, 20 B TAMKAANZEEL T,
BAOTER. /—K1, 2, 18, 19, 2140/ —RIZEREL .

I—J 2 MNEOBATVO—ZEREICEDETIVEL., BERT > E—F 2 A3HEHR
DNEEBLIT VY D ARDOATHERINDEIDBDERET S, UT 75 ADMEITEYE
&7 1000MVA &L T 1 [E# 100km %720, 500kV EELHFIZHBWT 0.10p.u.. 275kV T
BT O04pu.tT5, FEREKFT I VFIIBITI2EERELRERET 5.

AHFFTOERIECLDHRAETRADENFROAERB T HILIIARZDT, EE

HHEZ2EHMICLUZABEOZD OESEHFRIIZS AT, BNENOREMEICEELEY
V3T —H—E R DNWTOEEIIRANT S,

178



19

I
1
:+
' 10
1
: V|1
L .Lli]l
v
2 9
+ .
(3] [20]
vl iv
Thre 6]
26
27

ol

! : Load@ : Nuclear @ : Coal @ : LNG @ : 01l @ : Water

X 4-5-1 EBEBERHKETIN

179

:500kV TTT T :275kV



® 41 EXEFE—E
TJS5UFE EEREIMW] BELAILKV]
branch(1,2) 14110.0 500
branch(2,3) 7193.5 500
branch(2,4) 6701.9 500
branch(2,9) 1448.5 500
branch(9,12) 1622.2 500
branch(12,13) 6951.9 500
branch(10,13) 9226.8 500
branch(13,14) 8299.9 500
branch(13,19) 8420.8 500
branch(13,18) 17000.0 275
branch(14,19) 9822.5 500
branch(14,20) 7616.8 500
branch(14,15) 8555.5 500
branch(5,14) 10630.2 500
branch(5,10) 5056.5 500
branch(5,7) 4159.9 275
branch(5,6) - 9501.6 500
branch(4,5) 5278.5 500
branch(3,6) 2054.5 500
branch(6,8) 2454.7 275
branch(6,11) 2209.2 275
branch(6,7) 940.1 275
branch(11,16) 9903.4 275
branch(15,16) 5007.4 500
branch(16,17) 72191 500
branch(16,20) 14260.8 500
branch(20,21) 15810.0 500
branch(4,10) 1519.1 500
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46. T—2x > hPOEFIE

46'1. REI-ZzY b OEFIE

REL—TC2 MDY T2 T 7oA 7 SRR H TS OB dbit). FE T 855 D i3
fli(dbit). U FIVE A AT DR (bit), AR AR (1bi) A & B X #1. TEnER
i B BN DAMAMHE Y — 2 7w TR (bit), S TR AT — 2 7 v TRUbit).
UTNT A LTBNDAUMRE Y — 2 7 v THR4bit), HHAENDEH OAFLENE 2bit)
MEBREINB(X 4-6-1),

FRIRBI-C > P40 50002527 7 TERETHHLDEREL =,

Condition part:

I 2 3 4
: clearing price in day-ahead market 2 clearing price in bilateral market
3: clearing price in real-time market  4: identifier of the term of bilateral market

Action part:

S - M A

5 6 7 8
5: bidding price into day-ahead market  6: bidding price into bilateral market
(markup rate) (markup rate)

7: bidding price into real-time market 8: rate of bidding generated power into
(markup rate) bilateral market

K 461 ZREL—Ix>bDIS537 v TR

BB, THRCRBENTNEY—2 7 v TREAEE ORI TRIZETS 5 DL
%)o

181



B, ~C

1,m,t
= ai,m,t - P
i

»M,t

177> M, m B DRt Ci TS5 | DRFES, GimeT—2F w TE,
Py e AFLAT#E

FFIITELRFBENMEXAFLBN RN S REEARBBEX ALENB) E2 L3 W
BOIMEL, ENEEI ST 71 7 ORENET B[ 410 ], REL— x> MMl
LT ABNEHERORET S D M EBEL. ThoD 75> M REFT B o3
DERE LIz, MBRITBUIBE 461752 hO—EBZE2RT, ‘

182




4-6-2. HEI—-Cx2 bDEFIE

TV =Y —HiT A BHSHENICKENIZ 100 7L —Y—28BET 5, Harfig
KRLTIE 1 H 24 BFRFRID A BENEHERO AAFNEBEEETIELLIK 46-3). =0
H#RZ ERRDOT L —V—$ 100 TEH LZiiEN 1 R T —S 2> NOSEMETH D &
RELZ (TROEETOMEI—J > ME—HEOBREMREA T2 EREL. K
O, AORBETBRMIAETIZZE LN, |
BRI —C 2 hDI ST A TORBI—C o POBREFAREE TS, #RT—
= MIOFIFI, T -2 x> FOFARK(—ERD 5B EAZ G S H R X
BABNBZZLEWEDDEL., THUDPAILICHNT 2-0REAMEINDZHDEL
oo ZOXIEHMT—I 2> MEMIBE TENEBALLS ETB1 222 T4 THE
SCEZAMELTHIBI -2z > FOFIBEEDZ. RBMEEHICL2EET -
YhrOBEENEIRINF—IZDNTIZEE LW

=Util-P,

t,market

* Ele

t,market t,market

Strength

Strengths markes' & B (I H, IS, U T I 1 ANISH Y THEB L ERFL 175073 B,
Uti]-ﬁ/%ﬁ%ﬁ (—FME), Primarket FEZ t, B TTBIZBIF S B, Elet marker” FFZY ¢, &7
BIZHBITEAHEHE

Condition part:
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- ~ o ~ Sna
1 2 3

1: clearing price in day-ahead market  2: clearing price in bilateral market
3: identifier of the term of bilateral market

Action part:

4: bidding price into day-ahead market  5: bidding price into bilateral market
(markup rate) (markup rate)

6: rate of bidding generated power into
bilateral market
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4-8-6. HEI—2xrbOFR. REE

FA 2000 HARIZBT 2 RBEE 4-4). FI(E 455 FFT 2. BABADEVWET .
KNPRER, MBZ2BETIHEALD D, -, FEFEHENNI S THEL DR
BREFTH T ST L —V—(CCGT2,CCOTI)IIFIREZHETHEAITH V. ZHITERDOFR
BRICEBOANMBE T -2 2 a > 2175720, THEBVWTHET BRENE < 2o
NI THHEEZOND., £t P41 NEREZZEEICANSES., BENRTE
BH 41 FkW. BHEREETEE 7.9 HAW &5o7%,

K44 REI-CCFORERSIE

On-peak Off-peak Total
[GWH] % [GWh] (% [GWh] %
CCGT | 906.1 3% 85.1 1% 1,011 3%
OIL 1 558.6 2% 17.4 0% 593 2%
ING1 537.5 2% 103.1 1% 655 2%
CCGT 2 1992.3 7% 458.2 5% 2,516 6%
ING2 1001.9 3% 165.2 2% 1,192 3%
ILNG3 1652.4 6% 444.6 5% 2,143 5%
LNG4 639.3 2% 162 2% 821 2%
OIL2 1687.3 6%, 49.8 1% 1,779 5%
OIL3 420.8 1% 0 0% 435 1%
ING5 30.2 0% 4.3 0%, 36 0%
ING6 2240.4 7% 414.8 5% 2,712 7%
OIL4 1407.1 5% 164 2% 1,609 4%
CCGT 3 1832.2 6% 423 5% 2,255 6%
LNG7 1077 4% 180 2% 1,280 3%
WATER 1 1960.6 % 1066.8 12% 3,077 8%
NUCLEAR 1 2222.6 7% 767.4 9% 3,047 8%
NUCLEAR 2 2670.3 9% 1076.3 12% 3,809 10%
NUCLEAR 3 7200.4 24% 3126.4 36% 10,540 27%

*® 45 BREI—I > hOFR

Profit
Company [million yen} [yen/kW]
CCGT 1 9757 34
OIL 1 6085 2.2
LNG 1 6233 5.9
CCGT 2 29079 7.2
LNG2 ) 9686 5.1
LNG 3 19304 54
LNG 4 8058 7.0
OIL 2 18353 4.2
OIL 3 5989 5.1
LNG 5 324 3.9
LNG 6 20287 5.4
OIL 4 15107 4.7
CCGT 3 18440 8.0
LNG7 12382 6.2
WATER 1 14288 7.8
NUCLEAR 1 24217 5.2
NUCLEAR 2 31662 7.2
NUCLEAR 3 98724 12.0
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K46 FEI-—TVx>bh—K

Plant Owner firm Plant Operational Plant
Number | (Plant Location) Type Capacity[MW] Location
1 CCGT 360.0 17
2 FE= CCGT 360.0 17
3 FE CCGT 360.0 17
4 FE CCGT 360.0 17
5 F= CCGT 360.0 17
6 FE CCGT 360.0 17
7 FE GCGT 360.0 17
8 FE CCGT 360.0 17
9 BRE Ol 265.0 8
10 B Oil 265.0 8
11 BB Oil 350.0 8
12 AR Oil 350.0 8
13 ? Oil 350.0 8
14 A Oil 350.0 8
15 AE Oil 350.0 8
16 AR Oil 350.0 8
17 BB Oil 30.0 8
18 BAE LNG 144.0 8
19 1% LNG 175.0 11
20 & LNG 175.0 11
21 JI I LNG 175.0 11
22 1] % LNG 175.0 11
23 g LNG 175.0 11
24 JIIE LNG 175.0 11
25 i3 LNG 175.0 8
26 R LNG 175.0 8
27 BE LNG 175.0 8
28 K LNG 175.0 8
29 K LNG 175.0 8
30 15K LNG 350.0 8
31 R CCGT 350.0 )
32 1BE CCGT 350.0 )
33 K CCGT 350.0 8
34 &K CCGT 350.0 8
35 1R CCGT 350.0 8
36 R CCGT 350.0 8
37 o CCGT 350.0 8
38 BE CCGT 350.0 8
39 EE; 3 LNG 265.0 17
40 EE;3 LNG 265.0 17
41 EE; 3 LNG 265.0 17
42 R LNG 265.0 17
43 HI LNG 350.0 17
44 EE; CCGT 476.0 17
45 T iy LNG 600.0 21
46 Il LNG 600.0 21
47 i LNG 600.0 21
48 T I LNG 600.0 21
49 1§ LNG 600.0 21
50 T I LNG 600.0 21
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51 R, LNG 350.0 8

52 Egi 3 LNG 350.0 8

53 B E LNG 450.0 8

54 BEE Oil 600.0 20
55 BB Oil 600.0 20
56 BEE Oil 600.0 20
57 ES il 600.0 20
58 BB Oil 1000.0 20
59 BB Oil 1000.0 20
60 KHF 0il 350.0 11
61 A Qil 350.0 11
62 A3t Oil 350.0 11
63 X FF Oil 127.0 11
64 =5 LNG 417 11
65 2 LNG 1.7 11
66 73R LNG 600.0 8

67 4 H LNG 1000.0 8

68 4 H LNG 1000.0 8

69 #riE LNG 1000.0 8

70 4y E LNG 127.0 8

71 L5 Oil 600.0 20
72 L8 Oil 600.0 20
73 ILEF Oil 1000.0 20
74 LBy Oil 1000.0 20
75 453 CCGT 165.0 21
76 gt CCGT 165.0 21
77 353 CCGT 165.0 21
78 =2 CCGT 165.0 21
79 == CCGT 165.0 21
80 B CCGT 165.0 21
81 = CCGT 165.0 21
82 33 CCGT 165.0 21
83 Ex CCGT 165.0 21
84 53 CCGT 165.0 21
85 353 CCGT 165.0 21
86 35 3 CCGT 165.0 21
87 =53 CCGT 165.0 21
88 3 CCGT 165.0 21
89 E3T LNG 1000.0 11
90 EVT LNG 1000.0 11
91 KA Hydro 455.2 2

92 KA Hydro 196.0 2

93 KB Hydro 345.3 2

94 KA Hydro 328.9 2

95 KA Hydro 214.2 2

96 KT Hydro 294.9 2
97 18 — Nuclear 460.0 18
98 BEE— Nuclear 784.0 18
99 1%—— Nuclear 784.0 18
100 ERE— Nuclear 784.0 18
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101 BeE— Nuclear 784.0 18
102 BaE— Nuclear 1100.0 - 18
103 EEE_ Nuclear 1100.0 19
104 fREE_— Nuclear 1100.0 19
105 BEFE_ Nuclear 1100.0 19
106 1BEE_— Nuclear 1100.0 19
107 AR - XI5 Nuclear 1100.0 1
108 FH 1 - X1 3 Nuclear 1100.0 1
109 FE B - X135 Nuclear 1100.0 1
110 1R - XI5 Nuclear 1100.0 1
111 FRIE - X3 Nuclear 1100.0 1
112 FRIE - X Nuclear 1356.0 1
113 F15 - X °T) Nuclear 1356.0 1
Totals / 534349
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% 0-12 FHERAME. MEHREAIED R O LS R

M1 M1* M2 M3 M4
UK 0.87 0.84 0.97 0.95 0.99
Czech Republic 0.80 0.92 0.96 0.93
Poland 0.68 0.87 0.74 0.98 0.80
Ireland 0.75 0.83 0.77
Netherlands ~ 0.63 0.61 0.69 0.75
Austria 0.86 0.95 0.94 0.89 0.95
Belgium 0.49 0.58 0.86 0.97
Turkey 1.00 0.86 0.96 1.00
Russia 0.99
USA 0.66 0.76 0.69 0.83
Germany 0.76 0.74
Australia 0.96 0.95
France 0.71 0.52 0.81
Canada . 0.96 0.95
Ataly 0.97 0.96 0.96
Mexico 0.86
- Taiwan 0.76 0.76 095
Hungary 0.30 0.60
Japan 0.96 0.96 0.99
Korea 1.00
Finland 0.32 0.79 0.93 1.00
Slovakia republic0.96
Thailand 0.88
China 0.9¢
Brazil
Luxembourg
Spain 0.98
Romania
Chile
South Africa 0.66
New Zealand
Kazakhstan

Note: Shadow area indicates the highest value in R? of each country
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3. FRSHEAME. MEEAMD—ABHEY GDP 12k B HESF
3.1 XRAHNAMIBORMEIZE 25

EFRER TR F— I BT D HEEM OB DR T, SHEINE 2PN ic KRN
AT BT 2 B B AN Z B RN B 5, LTINS DHTHHEE DELAM iR 3 7
e, PIEHIICHBERIEL S WY BB, 2 TAHTIZE OHENE iz &
TREERMBLTVBD, THDE, ZORBEENEEDTEOMEE RS,

Share of qas in TPE
60 ~ 1998

Mature RUS
50 + NL’
40 . UK
. IT
30 + THAI AUS N
DEN JRL CzZH BEE‘ GER
all ' TUR(}ﬂL:.LUX
Emerging . . +
10 + KC'R IND FIN ¢ AST FR
POR GRE_ . _CHINA
O | | SW‘l I | ! | | ]
0 5 10 15 20 25 30 35 40 45

Years passed since introduction of natural gas

B 0-1 RABAZXTHEDORBEICL 2558

246



~

AT BICHIZDEED—RIFIF 1T 5D D RAHT ZOEE, 26NN &EIT
BNTERK, GHESAT—RIFNF—HEBIEE U TRRAH 2R EBHAL THSEE
ETORBERD 2 DEDEDEELT B[], RAHZAD L 2 7IZZF0EICBIT B KRH
ADEEMEZRET S, FIZIE AFURURKET AU HUSAIKBNTHBLOBEEBE
BT DRBAA L = 7IFENTN 22.9%(1986 4E), 23.2%(1985 ) TH D, 2D EM
SRBHAL 2 TN 20~25%ICETZ EHBENRIDS BEER 5N5. —7%. Rl
BRERRAZATBORBEEET EMRTED, M 0-1 1T INSOBEIC L 2/ MEiER%E

BRY 5,

B 0-1IZRTKDIT, KRBT AEIABAMAR 25 FERB L =TEERA L ZHE & B2,
10 FUTODDEHAERELDDOHBHIHETH D EAHRT, FBERD 25 4£LL FT, K
RAXL 27N 20% U LOEIZEEMICERIENEZ DS B EE2, Tz, M
J(TUR), FU(CHIL), 7« >35> R(FIN), 74 )5 > RARL) /s E1ZEED S B IT 5
BEICAZEEZ NS,

50

40

30

20

10

0

Share of gas in TPE [%]

[
. RUS
r NL
I UK
¢ T CND
* AUS
IRL . . DEN LUX
- LR . BELGER USA + .
N sPoAST L.
~IND CHIL . JP + FIN
'CHlNéBRZ PO‘R’GRE ’TWN SW
0o A 5 10 15 20 25 30 35 40
GDP per capita in 1998 [1000US$]
M 02 KAHAL T E—AHi=D GDP OB
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BT, —ABD GDP IZKDREXINBMBFREN, KEHZL 2712V HEI5H
DAATGDREREE EDL S ICBIET BHFET 5, SVHEINE E2REICBNT
RBAZATGEDROBEBAL TOBNEI D, K0 HBEIGET 0 E S NHEEF S,

0-2 17 1998 FREITBITH—AbD GDP EXKRA AL 27 ERT, —Ri7ER
ELT, —ABZD GDP OEVEIRBWTRATZ L = 7 BB WEAINMRA X, el
BOTRBAZADB—=RIF)F—faiRE L CTEERGHZHE-> TV ENDNS, 7T
IZAFYUZ—A&H720 GDP 7' 20,000US$L EDOEIZHBNTHELICEL TRD WA S,
CNLD—ABKD GDP BEEOT HilEEHoREXH LB ENZ S,

32 —AH=YU GDP LFrBEAMOMFR

BNTEERO—ADHD GDP EFEHAEOREBRICONTEL S, RERLE,. &
EEMICBNTHBHEIEOERENIRSNBTHAIMN?

income elasticity

25 | g B 13
’ 2
1.5

1
0.5

GDP per capita in 1998 [1000US$]

1.China 2.Romania 3.Poland 4.Hungary 5.Slovakia 6.Chile 7.Thailand 8.Mexico
9.Brazil 10.South Africa 11.Czech Republic 12.Turkey 13.Korea 14.Taiwan 15.New
Zealand 16.Spain 17.UK 18.Italy 19.Australia 20.Canada 21.Austria 22.Belgium
23.Germany 24.France 25.Ireland 26.Netherlands 27.Japan 28.USA 29.Finland
30.Luxemburg '

B 0-3 —A®7=V GDP LFrE3E 14 ORE%
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0-3IZETFIIMILIZCKDEHEINAFAEAEE—A% D GDP DOEFRZERRT 5,
BTN M2 M3 M4 TR, 5 —F ORREOEDIE, AT DN TEY 7 R
PRESNBD oI/, EF) MLICEDERERBE LAV,

B 03 oM BLIIc, MEREERICIDTFHIEING, BERERE—AHFD
GDP DBERICEALIL Tnad, —AH7Z0 GDP MMENKER FETIZFTE A HAE L,
INEDEDIFXNF—FHGRINA AT ZADL S I E TN E—IKEL. O Tx
IPF—IRIZEIR L TH LW, KRHZ DR > T 52 NS OFaTREBEINTHARN
ERENERELTEZBNS,

TUTRERENMICBNT—ABHZD GDP MHUNBIZDN(0~5000US$), e
NEBBIRITHNBHEANEEND, ZHISRRNEEREE 1 > 7 S EROERENTES
LTITONTNEZENRERTHZEEZ NS, LIZL7Bins, —AH7=0 GDP 2
5000US$Z#RZ 2IZDNT, FIBHENMENRLIET T2 2 &89 M5, ZHITSEERIC
BIFBT AN F—WUBIRL BRI RN F R ECL VKRR ININSTH S, B
BAEDTONIcA FUR, 7RV HOFEEAMENENT E0n 5, HELNEET5ET
DFREAEIMENZ ENEEI NG, 2D LS AR CIRFFER AT — A S 7= 0 GDP
DEACITHKTE L 72 W EE R EERICB W TR SN EZAWTER T2 2 &0k 0.,
—AB720 GDP DB E LT, SROFEHAMEE FRE)ICL D FRTE S,

A-GDP,, e, (5)

e (GDP, )=—7>rH——+C
i o) GDP*.p, + B

A=21.46 B=30.00 (=4.46*102 R2=0.56

UL LAM S &EICHBIT 5 L)L P — SR BIEN R 5 O T—Ec(6)R OE RN =
BLFNARV, R3N5AT U FITBIT oI ERAMER, SEQERDS BB
E<, BEOHSIIHBIIE, ThEES > ¥ ORRH ZEIZIARL D IFESTER
EEICLVFEDNTBOH 70%). EA > TSbNRDEFEINTRY, 97% DREHN
KRAZBEREREN TS, ZOXDITFS I TIRENEEIC L 2 TR 223
BEICHBTED VAT AN T CIBREINTND 2 &0, FABARMENEES 5
N3, TIN5 RTHIZEFRBOEED STERNMEMENEEZ 515, —F, A&
DHEILBHE Y, BEOKRAA ZAWBIZT O 10 ERITHICELBMIC BT 3 MR E
PO L EH—ETHDEELEND, EARRIKREELSEDLTHBEM5, I§
KD IFIF—BREEE UTRAT AN K —FBE Ui 7 O EE A I < 2o 7
EEZBND,
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3.3 —A®HY GDP &LE&HEAMDOBEF

AL —Ad7 D GDP OBMEEE 04 1Z5RT, 72721 ¢ &4 25% DEBKIEIZ
BUTEAINTWBEIRL TN, B 0-4 5 5 5 EEIC s U TRER FEOHK
HIERENMERARR 5015, — AH7= 0 GDP MEWES, KAH ANNE, & LCiHE
SNDHIENS, MRBAENENEEZZ 5ND, F/MBICETENEHLERE L
TEALND, TTIHBEMTODNTNBIFU R, 7 AU HICEET S EfHEHT
PEASERE EEICEARTEN, BREICED, BERAPSED IR FEORBE BN T
D7D, MAEHEAMINE < RokEEZENS, EN Ol DAL 2T A et

ZRY
s
GDP per capita in 1998 [1000US$]
0 5 10 16 20 25 30
0.00 — : ' : x :
2, g
~4—5—~» * 10
8
4
.0.40 Lprice elasticity
Y 1.Turkey 2.Russia 3.Romania 4.Poland 5.Czech 6.Mexico 7.Brazil 8.Hungary 9.Taiwan

: 10.Australia 11.Canada 12.Germany 13.UK 14.Ireland 15.Netherlands 16.Austria
17.Belgium 18.USA (excluding wrong sign)

K 04 — A0 GDP &fHHA 1O

e,(GDP, )= A+B*GDP?%,, ***== e (6)

cap

A="7.7%102 B=-2.0*10¢ B2=0.51
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4. FEH

RBAZTH T HERMRBFENEE > TNBIENS, KEH AT HiE
ZRCHELEHEBRORECKAN AWFEZE2TS LT, Prfe e o ik, 312 4T
THIELREETHD., ZTITEBMTEAMEHNNE, HHRENEEEETIVLIOERL,
TORER, B AEIC DN T, BERERDLIIC—AH=D GDP A#EMT 512D
N, BCOHERLE5ICHMTNEITRT 2EANR SN, MSEIEOEE— s
D GDP DEINIHEY, BAMERNRE 5ND,  LHLENSVE— NoHY— T4
TR, W=RIETIRBWTET ML OREBRE R2ANS N EMNS, 205 OERA
ERDPMICHUEDITE, RERKERETEIORELZZISICEEL, EEOEF))
LT I2RLENDHD, SHICAHRK, AHICELTOEBEROFETSITETH S,

S 3
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