F—F%kv b

HHOIH T A — & 1) i

sigmal=0.18 #CO- M5l N7 7 1 U T «

rf=0.014 #UR7 7Y —L— |

my=0.014  #REEHFFE(LE

a=1000 # CO 5 | fi ks 41351 [ /ton]

RPS=5 #RPS 24 B H 5 | fiffi i

Tkw=400000 # /LAfi& [ /kw]

kp=100000 #EA TH%[[M/kw]

pp=25 #1458 ks [F/kwh]

sonota=0.1 #Z Oftn R

tochiritu=0.2 #+Hi# %

kahosyuritu=0.07 #:Xk /7% 7%E OM 2=

n=21 T T (4]

nt=16 #A T L a AT

mOM=0.03  #XJJ%E%E OM & MR 22 s
mm=0.000754 #HEH CO» & (k7)) [ton- coz/kwhl]
comp=0.000038 #PEH CO. ECKIEEFEE) [ton- coz/kwhl]
man=1000000  #E i M

mi=0.02 #3152 =R A fiE
sigma2=0.32 HEEBEERNT T4 VT4

HRBOLREBERO AN T —4 (IMW~20MW,0.5MW f) ##
elep=c(868620,1302930,1737240,2171549,2605859,3040169,3474479,3908789,4343099,4777
409,5211719,5646029,6080338,6514648,6948958,7383268,7817578,8251888,8686198,91205
08,9554817,9989127,10423437,10857747,11292057,11726367,12160677,12594987,13029297
,13463606,13897916,14332226,14766536,15200846,15635156,16069466,16503776,1693808
6,17372395)

HFE R & ) ORI

hatuden=matrix(nrow=39,ncol=2)

for(i in 1:39)1

hatudenl[i, 1]=eleplil

hatudenli,2]=1000+500*(-1)

}



48T Fa—FIZ K5 ROA #¥il

HHZZ KT function(K ) FEEREE [F/kw] JREHE AR T 7 ¢ JIREHE RIS JRBHE IR AR =R, #
HEHY CO2 (K T)), KEELFE FEOR ST 3R, KV L, WU B 1 5| 3, 8 E B WM, A H ) )

kaitei=function(IFkw,sigma, Fpo,mf,com,hosyuritu,np,rr,syoki,youX

HHIER (L5 - TR (REu

#CO - 15 il #
u=exp(sigmal)
d=1/u

#HIE T EH
uu=exp(sigma2)

dd=1/uu

#Y 27 PNLHEROE H#H
riskP1=(1+rf-d)/(u-d)
riskP2=1-riskP1
riskP3=(1+rf-dd)/(uu-dd)
riskP4=1-riskP3

HERIG G BT NE RIIME, k1588 OM B A1) fE#
kouzi=kp*you

Ipo=Ikw*you*(1+sonota+tochiritu)
OMo=IFkw*you*kahosyuritu

HHRFRH

rate=1-rr

HHETAN 0035 i
Vx=Vy=Lx=LLx=Ip=Fp=PLx=PLLx=0P=0PA=0M=0MS=Sp=SpO=MLx=Mx=0PO=0PAO
=pm=pmn=pmt=PO=DOU=matrix(nrow=n"2 ncol=n)

#4 T 70— F EOWRBIRES 554

for@ in seq(to=n,from=1)){

for(m in seq(from=0,to=G-1))1

for(k in seq(from=1,to=i)){

j=i*m+k



Vxlj,il=a*urG-m-1)*d*(m)

H

H

H

for(i in seq(to=n,from=1)){
for(m in seq(from=0,to=G-1)))1
for(k in seq(from=1,to=)){
j=i*m+k

Vylj,il=syoki*uu”G-k)*dd~ (k-1)

f

f

}

HHIFRIZEAGIZ K D /3T A — 2 OHEB#H#

for(i in seq(to=n,from=1){

for(j in seq(from=1,to=n"2)){

Iplj,il=Ipo*rate*exp(-mi*@G-1))+kouzi HRB R EREHA
Fplj,il=Fpo*exp((mf+0.5*(sigma)*2)*(G-1))  #EREME#S [ /kwh]
PO[j,il=hosyuritu*Iplj,il HABGEFE IR ST
OMIj,il=OMo*exp(mOM*(i-1)) #kJ)%E OM &
OMSIj,il=sum(OMj, 1:il) #HRRK T3 E OM #
¥

¥

HHR 507 RN B A #H#

for( in seq(to=n,from=1)){

for(j in seq(from=1,to=n"2)){
Lx[j,i]=Fplj,il*Vy[j,i]+(com-comp)*Vx[j,il*Vy [j,il+pp*Vy [j,il-PO[j, il +RPS*Vy [}, i] #AHF7¢
LLx[j,il=(mm-comp)*Vx[j,i*Vy [j il +pp*Vy [j,il-PO[j,il+RPS*Vy [j il #4it KE AT

}

}

Lx=round(Lx,1)

Lx

LLx=round(LLx,1)

LLx



HHK 556 FES NS AT A
PLx=Lx

PLLx=LLx

for( in seq(to=0,from=n-1))
for(m in seq(from=0,to=G-1)))1
for(k in seq(from=1,to=i)){

j=i*m+k

HAMIIE

PLx[j,i]=((PLx[m+j,i+1]*risk P1*risk P3+PLx[m+j+1,i+1]*risk P1*risk P4+ PLx[m+j+i+1,i+1]*r
iskP2*riskP3+PLx[m+j+i+2,i+1]*riskP2*riskP4)/(1+rf)+Lxlj,il

HIEARRTAh

PLLx[j,i]=((PLLx[m+j,i+1]*riskP1*riskP3+PLLx[m+j+1,i+1]*risk P1*risk P4+PLLx[m+j+i+1,
i+1]*riskP2*risk P3+PLLx[m+j+i+2,i+1]*risk P2*riskP4)/(1+rf)+LLx[j,i]

}

}

}

PLx=round(PLx,1)

PLx

PLLx=round(PLLx,1)

PLLx

NP e e NG T

for(i in seq(to=n,from=2)){

for(j in seq(from=1,to=n"2)){
DOU(1,1]=PLx[1,1]+OMS[1,nt]-Ip[1,1]
DOUIj,i]=PLx[j,i]-Ip[j,i]l+OMSI[jnt]-OMS][j,i-1]
¥

¥

DOU=round(DOU, 1)

DOU

HHK T 38 FE kA (0 A

for@ in seq(to=n,from=1)){

for(j in seq(from=1,to=n"2)){
Mx[j,il=pp*Vy[j,il-OMIj,il-Fplj,il*Vylj,il



H

H
Mx=round(Mx,1)
Mx

K ) 56 FE KoL (o8 2k ffh e

MLx=Mx

for( in seq(to=0,from=n-1))1

for(m in seq(from=0,to=G- 1)1

for(k in seq(from=1,to=i)){

j=i*m+k
MLx[j,il=((MLx[m+j,i+1]*riskP1*riskP3+MLx[m+j+1,i+1]*riskP1*risk P4+MLx[m+j+i+1,i+1
I*riskP2*riskP3+MLx[m+j+i+2,i+1]*risk P2*risk P4)/(1+rf))+Mx|j,i]
¥

¥

¥

MLx=round(MLx,1)

MLx

HHROA (T L % fili il o> At

#A 7 3

for(i in seq(to=nt,from=1)){

for(j in seq(from=1,to=i"2)){
OP[j,il=max(PLx[j,il-Ip[j,il, MLx[j,il) #A#fF5t
OPAl[j,il=max(PLLx[j,il-Ip[j,il,0) HOE SRR
OPO[j,il=MLx[j,i]

OPAO[j,il=0

¥

}

#H ) #

for(i in seq(to=0,from=nt-1)){
for(m in seq(from=0,to=G-1))1
for(k in seq(from=1,to=i)){

j=i*m+k



OP[j,il=max((OP[m+j,i+1]*riskP1*riskP3+OP[m+j+1,i+1]*riskP1*risk P4+OP[m+j+i+1,i+1]
*riskP2*riskP3+OP[m+j+i+2,i+1]*risk P2*risk P4)/(1+rf))+MxI[j,il, PLx[j,il-Ip[j,i]+OMSIj,nt]-
OMSIj,i-1D)

OPAJj,il=max(((OPA[m+j,i+1]*riskP1*riskP3+OPA[m+j+1,i+1]*riskP1*riskP4+OPA[m-+j+i+
1,i+1]*riskP2*riskP3+OPA[m+j+i+2,i+1]*risk P2*riskP4)/(1+rf)), PLLx[j,il-Iplj,i)

OPO[j,i]=((OP[m+j,i+1]*risk P1*risk P3+OP[m+j+1,i+1]*riskP1*risk P4+OP[m~+j+i+1,i+1] *ris
kP2*riskP3+OP[m+j+i+2,i+1]*risk P2*risk P4)/(1+rf)+Mx[j,i]

OPAO[j,i]=(OPA[m+j,i+1]*riskP1*risk P3+OPA[m+j+1,i+1]*riskP1*risk P4+OPA[m+j+i+1,i+
11*risk P2*risk P3+OPA[m+j+i+2,i+1]*risk P2*risk P4)/(1+rf)

j
j
j
HHAKIEAIZ X 2 ROA flifilf o> 7 it

#AT T 3 e
for(i in seq(to=np,from=1)){
for(j in seq(from=1,to=i"2)){

Splj,il=PLx[j,i]-Ip[j,il+OMS[j,nt]-OMS][j,i]
SpOl[j,il=MLxl[j,i]

}

}

H#H ]

for( in seq(to=0,from=np-1){

for(m in seq(from=0,to=G-1))1

for(k in seq(from=1,to=i)){

j=i*m+k

Splj,il=max(((Sp[m+j,i+1]*riskP1*risk P3+Sp[m+j+1,i+1]*risk P1*risk P4+Sp[m+j+i+1,i+1]*ri
skP2*riskP3+Splm+j+i+2,i+1]*riskP2*riskP4)/(1+rf)+Mx[j,il, PLx[j,i]-Ip[j,il+OMSI[j,nt]-OM
S[j,i-1D)



SpOlj,il=((Sp[m+j,i+1]*riskP1*risk P3+Sp[m+j+1,i+1]*risk P1*risk P4+Sp[m+j+i+1,i+1]*risk
P2*risk P3+Sp[m+j+i+2,i+1]*riskP2*risk P4)/(1+rf)+Mx|j,il
H

H

H

Vx=round(Vx,1)

Vx

Vy=round(Vy,1)

Vy

Ip=round(Ip,1)

Ip

Fp=round(Fp,1)

Fp
OM=round(OM,1)
oM
OMS=round(OMS, 1)
OMS
OP=round(OP,1)

OP
OPA=round(OPA,1)
OPA
Sp=round(Sp,1)

Sp
SpO=round(Sp0,1)
SpO
OPO=round(OPO,1)
OPO
OPAO=round(OPAO,1)
OPAO
PO=round(PO,1)

PO

HHA T L 3 AT O EHH
for(i in seq(to=nt,from=1)){

for(j in seq(from=1,to=1"2)){



HISEL A O EH
if(OP[j,il==0POlj,i)
pmlj,il=0

Jelsel

pmlj,il=1

H

HIERRAT HE OO E#
if(OPA[j,il==OPAO[j,il){
pmnlj,i]=0

telse!

pmnl[j,il=1

¥

¥

¥

for(i in seq(to=np,from=1)){
for( in seq(from=1,to=1"2)){

#iHH) T T O A HE#
if(Splj,il==SpO[j,iD{
pmt[j,il=0

telset

pmt[j,il=1

}

}

}

pm=round(pm,1)
pm
pmn=round(pmn,1)
pmn
pmt=round(pmt,1)
pmt

HH T FESR OHEE « 51255

kkk=kt=kn=matrix(nrow=1,ncol=n)



for(j in seq(from=1,to=n"2)){
for( in seq(to=n,from=1)){
kkk([1,il=sum(pm[1:i2,i])/G*2)
kt[1,il=sum(pmt[1:172,i])/G*2)
kn[1,il=sum(pmn[1:142,i])/G*2)
H

H

kkk=round(kkk,3)

kkk

kt=round(kt,3)

kt

kn=round(kn,3)

kn

HH )T HRE listGERIEME (ERIEMIB B2 L) JORIEMNE 7'y a »BE) KB
PRI, K 7 FE FE AT IE, PRIEAS T 2 B U 7oA, AR 2 5 L 7o A, S 28 AT A
Tl SHATHIK T C OFT IR R S RIEA T e = )44

rslet=listONPVT=(PLLx[1,1]-Ip[1,1])/man,OptionT=0PA[1,1]/man, NPVP=DOUI[1,1]/man, NP
VN=MLx[1,1]/man,OptionP=0P[1,1]/man,OptionS=Sp[1,1]/man, KousiP=kkk, KousiS=kt,Ko
usiN=kn)

rslet
¥
JREE AT &L % A

HA R - FRERIC K 5 ARIRME DL
val.seiyaku=function(IFkw,sigma, Fpo,mf,com,rr){
sa=sb=sc=sd=matrix(nrow=16,ncol=39)

for( in 1:16)4

for(i in 1:39)1

HIRSTHL O o — A [EH E#

D1=kaiteiIFkw,sigma, Fpo,mf,com,0.05,j,rr,hatudenli, 1], hatudenli,2])
D2=kaiteiIFkw,sigma, Fpo,mf,com,0.1,j,rr;hatuden[i,1],hatuden[i,2])



D3=kaitei(IFkw,sigma,Fpo,mf,com,0.2,j,rr,hatuden[i,1], hatudenl[i,2])
D4=kaiteiIFkw,sigma, Fpo,mf,com,0.3,j,rr,hatuden[i, 1], hatuden[i,2])

s1=D1$OptionS
s2=D2$OptionS
s$3=D3$OptionS
s4=D4$OptionS

seiya=list(OM1=sa,0M2=sb,0M3=sc,0M4=sd)
seiya

}

HEEARE - FIHIBREHIEERIC & 2 MiE DL #
val.option=function(IFkw,sigma, Fpo,mf,com,hosyuritu){
na=nb=nc=nd=ne=matrix(nrow=9,ncol=39)

for( in 1:9){

for(i in 1:39)1

DE=kaitei(IFkw,sigma, Fpo,mf,com,hosyuritu,6,0.05%(-1),hatudenli,1],hatudenli,2])
npvt=DE$NPVT

optiont=DE$OptionT

npvp=DES$NPVP

npvn=DE$NPVN

optionp=DE$OptionP

nalj,il=npvt
nbl[j,il=optiont
nclj,il=npvp
ndl[j,il=npvn

nelj,il=optionp

10



H

H
kekka=list(V1=na,V2=nb,V3=nc,V4=nd,V5=ne)
kekka

H

A=<= F (#l)

O R KR OB T #
kaitei(300000,0.043,3.4,0.039,0.000943,0.1,3,0.1,hatuden[9,1],hatuden[9,2])
val.seiyaku(300000,0.043,3.4,0.039,0.000943,0)
val.option(300000,0.043,3.4,0.039,0.000943,0.05)

HO KR OB T #
kaitei(190000,0.12,12.6,0.045,0.000738,0.1,3,0.1,hatuden[9,1],hatuden([9,2])
val.seiyaku(190000,0.12,12.6,0.045,0.000738,0)
val.option(190000,0.12,12.6,0.045,0.000738,0.05)

HRIKAT A KT O T #
kaitei(200000,0.107,7,0.018,0.000536,0.05,3,0,hatuden[9,1],hatuden([9,2])
val.seiyaku(200000,0.107,7,0.018,0.000536,0)
val.option(200000,0.107,7,0.018,0.000536,0.05)

11



