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Summary

| .The Title of The Study

A Study on the Efficient Way of Container Transtation in Korea

I1.The Objective and Significance of the Study

This study is to analyse the flows of the container cargoes in Korea in
various aspects,which are suffering from the defficiency of infrastructure
such as ports,railway and express way.Thus this study suggest the
efficient way of container transportation in the future,considering all

the factors and changes related with the container transpotation,

I11.The Contents and Scope of the Study

First of all,the . current state of transportation of containers is
reviewed in terms of routes,modes and ports deéling the container
cargoes, The plans of express way,railrcad and feeder ports are also
reviewed to forecast the changes in relation with the flow of container
cargoes. Based on these data, the shortest paths of the express way linking
the port with hinterland are calculated,using the Dijkstra algorithm,

The transportation costs of each mode are also estimated,which shows
that the cost of offshore transportation is the cheapest and that of the
express way is the most expensive compared with other modes,

General integer programming is used to get a optimal cargo allocation
on regional and modal bases.The constraint used in this programm is
considering the characteristics and the capacity of each mode |, the

extension programm of ports dealing the container cargoes and the



preference of shippers for modes.

IV.The Results of the Study

In the future,the distance of express way,by which container cargoes
will be carried,will more or less be shortened when the construction plan
is completed.The planned construction of feeder ports for containers can
also contribute the reduction of cargo handling stages in offshore
container feeder services,which make the feeder lines more competitive in
terms of transportation cost.

Railway system can also contribute the extension of container cargo
handling capacity by way of the planned construction of high speed train
which will enlarge the insufficient capacity of railway,and this will
reduce the congestion in the roads by converting a lot of truck cargoes to
the train,

This study shows that railway system and offshore feeder transportation
is expected to become more increasing in container transportation between

Metropolitan area and container ports such as Pusan and Gwangyang.
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BAHE(167) ==) ¥H(198) :

168 170 163
107 108 198
Total Cost ==

F1H5(167)
168 170 171
Total Cost ==

FAHE(167)
168 170 163
Total Cost ==

HAHE(167)
168 170 171
Total Cost ==

FAHE(167)
168 170 171

143 142 144

391. 799988

== H3(196)

172 173 174
282. 400024

==> &3(195) :

143 142 144
411. 100006

==> $F(193) :

172 173 174
163. 800003

==> &3 (187) :

172 173 174

12)¥FYR,1994 7849, p2 =,
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d e}
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137 119 113 104 99 195

175 193
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Total Cost == 170. 500000

FAHE(167) ==> #F5(185) :
168 170 171 172 173 174 175 176 187 186 185
Total Cost == 275.200012

FAHE(167) ==> AFE(179) :
168 170 171 172 173 174 175 161 160 159 179
Total Cost == 281.300018

HAbE(167) ==> L¥(176)
168 170 171 172 173 174 175 176
Total Cost == 158.199997

HAHE(167) ==> AF(175) :
168 170 171 172 173 174 175
Total Cost == 119.099998

FAHE(167) ==> £41(165) :
166 165
Total Cost == 49,599998

HATE(167) ==> F4H158) :
168 170 171 172 173 174 175 161 160 159 158
Total Cost == 292.300018

HaIE(167) => thAE(151) :
168 170 163 143 142 144 146 148 149 150 151
Total Cost == 265. 000000

FAH5(167) ==> tiF(150) :
168 170 163 143 142 144 146 148 149 150
Total Cost == 256, 000000

F4H5(167) ==> Fu](148) :
168 170 163 143 142 144 146 148
Total Cost == 167, 600006

BAHE(167) ==> A43(147) :
168 170 163 143 145 147
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Total Cost == 140. 300003

F4HE(167)
168 170 163
Total Cost ==

==> thA(146)
143 142 144 146
127.599998

FAH5(167)
168 170 163
Total Cost ==

==> th-7H(144) :
143 142 144
123. 500000

FAHE(167)
166 165 140
Total Cost ==

==> 33}(140) :
109. 399994
F4H5(167)

168 170 163
Total Cost ==

== HF(137) :
143 142 144
190. 600006

137

FAHE(167)
168 170 163
Total Cost ==

==> ZX|Y(133) :
143 142 144 146
279. 399994

FAHE(167) ==> thAeH(131) :
168 170 163 143 142 144 146
Total Cost == 274.700012

FAHE(167) ==> A ehd(125) :
168 170 163 143 142 144 146
Total Cost == 310.000031

FAHE(167) ==> 43 (115) :
168 170 163 143 142 144
Total Cost == 501.100006

137

FAH5(167) ==> $3(112) :
168 170 163 143 142 144
Total Cost == 284.299988

146

FAHE(167)
168 170 163

==> Be(110) :
143 142 144
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104
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103
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134
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131

124

102

112

124

125
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Total Cost ==

45 (167)
168 170 163
107 108
Total Cost ==

F-AHE(167)
168 170 163
106 107
Total Cost ==

FAHE(167)
168 170 163
Total Cost ==

FAH5(167)
168 170 163
Total Cost ==

F4H5(167)
168 170 163
97 95
Total Cost ==

FAH5(167)
168 170 163
107 108 94
Total Cost ==

FAH5(167)
168 170 163
107 108 94
Total Cost ==

FAHE(167)
168 170 163
107 108 94
Total Cost ==

338. 200043

==> QF4H(108) :
143 142 144

384. 799988

=> +4(107) :

143 142 144

361. 599976

=> 47(104) :

143 142 144
332. 800018

==> 78(102) :

143 142 144
450, 500000

==> Bhz1( 95) :

143 142 144

370. 699982

=) AIZ( 94) :

143 142 144

386. 799988

146

146

137

137

146

146

=> ME&A3H( 93) :

143 142 144
93
396. 099976

146

=> A& H( 92) :

143 142 144
93 92
409. 899963
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FAME(167) ==> AM&( 91) :
168 170 163 143 142 144 146
107 108 198 91
Total Cost == 402.199982

F-AHS(167) ==> AA( 90) :
168 170 163 143 142 144 146
107 108 198 91 90
Total Cost == 411.999969

FAHE(167) ==> AE2H( 89) :
168 170 163 143 142 144 146
107 108 94 93 92 89
Total Cost == 416.899963

FAHE(167) ==> BA( 84)
168 170 163 143 142 144 137
Total Cost == 427.300018

FAHR(167) ==> H( 78) :
168 170 163 143 142 144 146
97 96 86 87 194 78
Total Cost == 443. 600006

FAHE(167) ==> B4H 77) :
168 170 163 143 142 144 146
97 96 86 87 88 77
Total Cost == 431799988
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£13 423 Adleluie) xod wiEad (20014)

el ATEU

+ & = 9

AHul& |Fu]&| A(TEU) | Hu]& | 3Hl& | A(TEY)
25 4.3 0 110.768 4.6 0 95. 818
AR A 4.2 0 108.192 3 0 62.49
A, T2 3 0 77.28 4.4 0 91. 652
AN, B 51| 8.2 170. 08 6.1 5.5 142,353
Qhab, B 6.3 |10.4 211,376 8 53.8 316. 204
4,3y 4.6 0 118.496 5 59.3 269. 004
Al 27.6 | 18.6 798.768 | 31.1 1.8 652,817
23, A 6.9 3 191.904 8.6 38.9 287.28
Zef, 3)-&ch | 31.1 | 68.1 878.464 24 40.7 613. 066
A 38 | 71.1 | 1070.468 | 32.6 0 679. 058
o) 45| 1.5 123 4 0 83.32
o) 5.6 0 144.256 2 0 41.66
23} 1.2 0 30.912 2.8 0 58. 324
Al 11.3 | 1.5 298.168 8.8 0 183. 304
ohah, g4l 8.1 0.1 209.128 5.1 0 106. 233
<4t 4.7 | 8.8 162.608 3.5 0 72.905
Al 12.8] 8.9 371.736 8.6 0 179.138
33, 5 1.6 0 41.216 1.1 0 22,913
4=, 2oF 2.3 0 303. 582 1.2 0 24.996
A} ola], AR 2 0 51.52 7.6 0 158. 308
A 5.9 0 396.318 9.8 0 204,134
i, At 3 0 77.28 6 0 124,98
Bx Hz 1.3 0 33.488 2.9 0 60. 407
A 4.3 0 110. 768 8.9 0 185. 387
23,493, 530 0.2 0 5,152 0.2 0 4.166
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sl 74T B A3 AARANE thes Y] Urehdrt,

l

Z3 3rAl: MIN=A1+A2+A3+A4+A5+A6+AT+A8+A9+A10+A11:
A1=149135%X112+132806%X212+139845%X312+151199%X412+129602%X512:
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A3=135589%X322+146937%X422+125340%X522+139076%X622:
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9484%X431+26781%X531:
A5=41035%X631+154135%X113+135203X123+ 159786%X213+140855%X223
+147274%X313+128343%X323+1372824X413;
A6=+118351%X423+154580%X513+135648%X523+168833#X613+149902%X623+
127368#XG13+120674*XG23:
A7=60401#XH31+63772%X131+136635%XH11+136298%X111+135288%XG11+
135044*XE11+102019%X911+91081*XA11;

A8=+88267%XB11+70235%XD11+157974%XJ11+159053%X611+70869%XC11+
184273%X111+179693%X211+181441%X311:

A9=186026%X411+171198%X511+16040%X711+11752%X811+134825%XH21 +
154246%X121+122317%XG22;

A10=106770%XE21+141878%X921+127576%XA21 +138788%XB21+118428%XD21 +
188351%XJ21+155559%X621+104941%XC21:

A11=178331%X121+168960%X221+16]170443%X321 +180084*X421+166335%X521 +
108250%XF11+29018*XF21:

Atz A
X111+X112+X113+X121+X122+X123+X131=110800:
X211+X212+X213+X121+X122+X123+X131=108200:
X311+X312+X313+X321+X322+X323+X331=77300:
X411+X412+X413+X421+X422+X423+X431=170100:
X511+X512+X513+X521+X522+X523+X531=211400:
X611+X612+X613+X621+X622+X623+X631=118500:
XH11+XH12+XH21 +XH22+XH31=77300:
XI11+X112+X121+X122+X131=33500;
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XE11+XE21=41200:

XF11+XF21=59200:

XG11+XG21+XG31+XG23=51500:

X911+X921=12300:

XA11+XA21=144300:

XB11+XB21=30900:

XC11+XC21+XC41=209100:

XD11+XD21=162600:

XJ11+XJ21=5200:

X711=191900:

X811=1122600;
X112+X212+X312+X412+X512+X612+X122+X222+X322+X422+X522+X622+XH1 2+
X112<1000000:
X122+X222+X322+X422+X522+X622+XH22+X122<360000/2:
X113+X213+X313+X413+X513+X613+X123+X223+X323+X423+X523+X623=90000:
X113+X123=3600:

X213+X223=3600:

X313+X323=5400:

X413+X423=50400;

X513+X523=18000:

X613+X623=9000:

XG13+X623=40000:

X131+X231+X331+X431+X531+X631 +XH31+X131<125200:
X131=3756:

X231=6260:

X331=3756:

X431=56340:

X531=20032;

X631=10016:

XH31+X131=25040;

XH31<2%X131:
X113+X213+X313+X413+X513+X613+XG13=78000:
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X123+X223+X323+X423+X523+X623+XG23=52000:

XC41=1000:

X921>123000/3; XA21>144256/3: XJ21>5152/3;
0.3579%110800<X112+X122:X112+X122<0. 5¥110800: X112>0. 1%x110800: X122>11080:
X111>0. 15%110800: X121>0. 15%110800: 2%X111<X121: 1. 5¥X112<X122:

0. 3579%108200<X212+X222: X212+X222<0. 5¥108200: X212>0. 1¥108200: X222>10820;
X211>0. 15%108200: X221>0. 15%108200; 2¥X211<X221: 1. 5%X212<{X222;

0. 3579%77300<X312+X322: X312+X322<0. 5%77300: X312>0, 1%¥77300:X322>7730:
X311>0. 15%77300: X321>0. 15%77300; 2¥X311>X321: 1. 5%¥X312<X322;

0. 20%170100<X412+X422:X412+X422<0. 35%170100; X412>0. 1*¥170100: X422>17010:
X411>0. 1%170100:X421>0. 07%170100: X411>X421; X412<422:

0. 3579%211400<X512+X522: X512+X522<0. 5%211400: X512>0. 1%211400: X522>21140:
X511>0, 15%211400: X521>0, 15%211400: 2%X511>X521:1, 5%X521<X522:

0. 3579%118500<X612+X622: X612+X622<0. 5%118500: X612>0. 1*118500: X622>11850:
X611>0. 15%118500: X621>0. 15%118500: 2¥X611>X621: 1. 5%X621<X622:

XH11>0, 15%77300: XI11>0. 15%33500:

XH21>0. 15%77300: X121>0. 15%33500: XH12>0. 1%77300: X112>0, 1%¥33500:

XH12>2. 5%XH22: X112>X122: XG23>10000:
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53] 7t 59 Yol & £EUI R4l waloly T2, B %
2] £l Fasdicin By F22&= F4b Foko] 119MTEY, 192MTEUR
3 310MTEU, 502 Ztz} o 111MTEY, 158 MTEUR 2 269ATEU, (gte s
% 90MTEUZ} 450l ZE7} oF 46% 408 o 40% 2o T 1AL
7} 249 Aorh uleld '91d 9] H|&o] 2z} 61%,34%,5%01 Zlof ]
3 A, dddgol ol F2 u]go] FolE Aot}
ok Hitog 2 976MTEU, WO & 950 HTEUZ}, QA 08 255MTEU( A
BEF X))ol 45l AHeld ez H]lch
2 dFdMes & tisty E4319AW U= vl JpEd oA
M3 HEAE ALY FdY A W Zes:  zivigch

¥ 14 70U X|Y9Y 2H R
( &2 : TEU )
=z 2 i # d et

E 0% A 9
() AgHE | £ A4 3 o g A &+ At 2R ® 4 3
A& 28 (1) 21,264 42,524 3,756 15,862 23,794 1 3,599
Zd. d4d (2) 16,231 16,231 6,260 15,490 23,235 2,806 794
BA. 2 (3) 13,492| 26,984 3,756 11,087 16,601 5,400 0
M, ¥y ZE(4) 17,010 12,329| 56,340 17,010 17,010] 30,795 19, 605
QA B.& qte¥(5)| 31,711 55,406| 20,032) 34,500 51,751 0| 18,000
T4, 3 (6) 19,024| 38,048 10,016 16,964 25,448 8,998 2

45y A 118,732| 191,522 100,160| 110,893 157,893| 48,000 42,000
). A (7)| 191,900
Zl. &l (8)] 878, 464%

<) (9)| 73,800 49,200

o (A)| 86,597| 57,703

3 (B)| 30,900

apat, A (c)| 208,100 o}4H, 000

4t (D)| 162,600

& 5 (E) 41,200

A4 Y (F) 303, 582

At ol2]. RE(6) 41,500 30,000{ 10,000

oA, HeH (H) 11,595 25,822 16,693 7,730| 15,460
. 25 (I1)| 10,078 5,025 8,347 3,350 6,700
23 43 F3()) 3,139 2,061

A 1,775,900} 717,615| 125,200\ 121,973 179,999 78, 000 52,000

s@x] El. BEh AFolM MelHE CFSETE Y28 Ml v3& st aQuiEste] AUY Ad(FE
FE224¥ LRl Bl Al x1dd).
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=

B QLA == ujFA] o] A=

we2be 17028] XY EAlo| Total Costi= F742](kn)E LIEp i«

FF(176) ==> o1H(199) :

175 174 173 162 145 147 148 136 120 121 112

Total Cost == 366.300018

Fo¥(176) ==> w2 (198) :
175 161 160 159 156
Total Cost == 374.700012

F(176) ==> ¥ (197) :
175 174 173 162 145
Total Cost == 410, 000031

FeH(176) ==> HX(196) :
187 192 190 196
Total Cost == 124,199997

Fo(176) ==> £3(195) :
175 174 173 162 145
195
Total Cost == 456. 200043

Fo}(176) ==> F<H(189) :
187 192 190 196 189
Total Cost == 130, 399994

B (176) ==> FFF(185) :
187 186 185
Total Cost == 117.000000

132 130 125 123 110 107

147 148 136 120 121

147
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148

136

120 121

112 105

112 105

105 199

108 198

98 197

98

99



FFH176) ==> 9H(183) :
187 192 190 196 189 183
Total Cost == 167.699997

HoF(176) ==> A43(182) :
187 186 185 182
Total Cost == 124.699997

Fo¥(176) ==> 31%(181) :
187 192 190 196 189 183 181
Total Cost == 200.799988

HX(176) ==> BF(180) :
187 186 185 182 180
Total Cost == 160.399994

FoF(176) ==> AFH(179) :
187 186 185 182 180 179
Total Cost == 192.099991

FoF(176) ==> YA (178) :
175 161 177 178
Total Cost == 10136.200195

FF176) ==> L (177) :
175 161 177
Total Cost == 141.199997

FX(176) ==> ] (174) :
175 174
Total Cost == 67.699997

FoF(176) ==> HAbH(169) :
175 174 173 172 169
Total Cost == 136.300003

F}(176) ==> JFAH168) :

175 174 173 172 171 170 168
Total Cost == 145. 100006
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FX(176) ==> F-AHE(167) :
175 174 173 172 171 170 168 167
Total Cost == 158. 200012

ZFo¥(176) ==> £4H165) :
175 174 173 172 171 170 168 164 165
Total Cost == 188. 800003

Fo¥(176) ==> 3 (162) :
175 174 173 162
Total Cost == 123. 800003

¥ (176) ==> FToF(161) :
175 161
Total Cost == 96. 599998

FoH(176) ==> HAFE(159) :
175 161 160 159
Total Cost == 184, 799988

Fo¥176) ==> T+4H(158) :
175 161 160 159 158
Total Cost == 212.299988

Fe¥(176) ==> FF(157) :
175 161 160 159 156 153 152 157
Total Cost == 289. 799988

PoF(176) ==> thA A (153) :
175 161 160 159 156 153
Total Cost == 236.299988

BH176) ==> ThAL(152) :
175 161 160 159 156 153 152
Total Cost == 249.699982

#H(176) ==> chAB(151) :

175 161 160 159 156 153 131 151
Total Cost == 255, 799988
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FoF(176) ==> Fu|(148) :
175 174 173 162 145
Total Cost == 204. 800003

BF(176) ==> TiFAI(146) :

175 174 173 162 145
Total Cost == 175. 400024

Ho¥(176) ==> th7QH(144) :

175 174 173 162 145
Total Cost == 171.300018

o¥(176) ==> IE¥H(140) :
175 174 173 162 145
Total Cost == 248. 500000

F(176) ==> ¢F(137) :
175 174 173 162 145
Total Cost == 238.400024

oX(176) ==> ZX|Q(133) :

175 161 160 159 156
Total Cost == 265. 799988

FX176) ==> AAH127) :
175 161 160 159 156
Total Cost == 340.899994

Ha¥(176) ==> W2 E(126) :

175 161 160 159 156
Total Cost == 327.000000

FF(176) ==> HQ(125) :

175 161 160 159 156
Total Cost == 282.799988

FoF(176) ==> A3 (115) :
175 174 173 162 145
Total Cost == 548.900024

147

144

144

143

144

132

132

132

132

144
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148

146

142

137

130

130

130

130

137

141

133

129

129

125

119

140

128 127

128 126

113 104 103 102 115



FF(176) ==> FF(112) :
175 174 173 162 145
Total Cost == 321.500031

H¥(176) ==> H=(110) :
175 161 160 159 156
Total Cost == 311.000000

o (176) ==> QtAK(108) :
175 161 160 159 156
Total Cost == 367.700012

FoF(176) ==> $L4(107) :
175 161 160 159 156
Total Cost == 344, 500000

BoF(176) ==> YF(104) :
175 174 173 162 145
Total Cost == 380, 600037

Fo¥(176) ==> Zr5(102) :
175 174 173 162 145
Total Cost == 498, 300018

Fo¥(176) ==> FH( 98) :
175 174 173 162 145
Total Cost == 385. 000031

FoF(176) ==> nka( 95) :
175 161 160 159 156
Total Cost == 357. 100006

FH176) ==> A|&( 94) :
175 161 160 159 156
Total Cost == 369. 700012

F(176) ==> A& H( 93)

175 161 160 159 156
Total Cost == 379. 000000

147

132

132

132

144

144

147

132

132

132

39

148

130

130

130

137

137

148

130

130

130

136

125

125

125

119

119

136

125

125

125

120

123

123

123

113

113

120

123

123

123

121 112

110

110 107 108

110 107

104

104 103 102

121 112 105 98

110 107 95

110 107 108 94

110 107 108 94
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FoH(176) => &2 92) :
175 161 160 159 156 132
92
Total Cost == 392. 799988

¥ (176) ==> A 91) :
175 161 160 159 156 132
Total Cost == 385. 100006

2eF(176) ==> QA( 90) :
175 161 160 159 156 132
90
Total Cost == 394. 899994

FoX(176) ==> ME2H( 89) :
175 161 160 159 156 132
92 89
Total Cost == 399. 799988

B (176) ==> F2|( 86) :
175 161 160 159 156 132
Total Cost == 388.699982

F(176) ==> HU( 78) :
175 161 160 159 156 132
87 194 78
Total Cost == 450. 200012

Ze}(176) ==> FAH 77) :
175 161 160 159 156 132
92 89 88 77
Total Cost == 437, 799988
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130

130

130

130

130

130

130

125

125

125

125

125

125

125

123

123

123

123

123

123

123

110

110

110

110

110

110

110

107 108

107 108

107 108

107 108

107 95

107 95

107 108

94

198

198

94
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94

93

91

91

93

86

86
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AH( 90) ==> o]=(199) :
91 198 108 107 106 199
Total Cost == 89. 900002

A ( 90) ==> ¥hed(198) :
91 198
Total Cost == 20.200001

AA( 90) ==> HH(197) :
91 198 108 94 95 97 98 197
Total Cost == 110. 300003

AA( 90) ==> &3(195) :
91 198 108 94 95 97 98 99 195
Total Cost == 156. 500000

AA( 90) ==> FFH(194) :
92 89 83 87 194
Total Cost == 99, 299995

AA( 90) ==> FF5(185) :
91 198 108 107 110 123 125 130 132 156 159 179 180 182
185
Total Cost == 301.700012

A ( 90) == AFE(159) :
91 198 108 107 110 123 125 130 132 156 159
Total Cost == 210.099991

AAE( 90) ==> cfAF(151) :
91 198 108 107 110 123 125 124 134 151
Total Cost == 172. 899994

AA( 90) ==> Fn](148) :
91 198 108 107 106 199 105 112 121 120 136 148
Total Cost == 251. 400009

A ( 90) ==> thFeH(144) :

91 198 108 107 106 199 105 112 121 120 136 148 146 144
Total Cost == 295, 500031
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A ( 90) ==> X3¥}(140) :
91 198 108 107 106 199 105 112 121 120 136 148
142 141 140
Total Cost == 377.200043

AA( 90) ==> RX](133) :
91 198 108 107 110 123 125 130 133
Total Cost == 159. 500000

AIA( 90) ==> VIH(123) :
91 198 108 107 110 123
Total Cost == 111. 000000

Q1A ( 90) ==> A3 (115) :
91 198 108 107 106 199 105 104 103 102 115
Total Cost == 301.900024

1A ( 90) ==> FF(112) :
91 198 108 107 106 199 105 112
Total Cost == 134.700012

Q1A ( 90) ==> HEY(110) :
91 198 108 107 110
Total Cost == 83. 900002

1A ( 90) ==> QtA4H(108) :
91 198 108
Total Cost == 27.200001

AA( 90) ==> $L(107) :
9] 198 108 107
Total Cost == 50. 400002

Q1A ( 90) ==> oJF(105) :
91 198 108 107 106 199 105
Total Cost == 97.200005

Q1A ( 90) ==> YF(104) :

91 198 108 107 106 199 105 104
Total Cost == 133. 600006
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AA( 90) ==> 7H5(102) :
91 198 108 107 106 199 105 104 103 102
Total Cost == 251, 300018

A 90) ==> oFH( 98) :
91 198 108 94 95 97 98
Total Cost == 85. 300003

Q1A ( 90) ==> hd( 96) :
91 198 108 94 95 96
Total Cost == 69. 600006

olA( 90) ==> = ( 95) :
9] 198 108 94 95
Total Cost == 50. 300003

QA ( 90) ==> A|F( 94) :
91 198 108 94
Total Cost == 29, 200001

AA( 90) ==> AL ( 93) :
91 93
Total Cost == 24, 200001

QIF( 90) ==> AM-22]( 89) :
92 89
Total Cost == 31.000000

AH( 90) ==> 19¥( 88) :
92 89 88
Total Cost == 46.099998

lA( 90) ==> F&]( 86) :
92 89 88 87 86
Total Cost == 72. 899994

AA( 90) ==> HA( 84) :

9] 198 108 94 95 97 98 99 195 84
Total Cost == 172.699997
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Q1A ( 90) ==> HKI( 78) :
92 89 88 87 194 78
Total Cost == 116.000000

QI A( 90) ==> EAH( 77) :
92 89 88 77
Total Cost == 69.000000

QAH( 90) ==> Z3H( 76) :
92 89 76
Total Cost == 10023.000000
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