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Modeling and Simulation of Electric Vehicle Sharing System for Optimized

Operation

Yong Won Seo'

ABSTRACT

Electric vehicle car sharing (EV-sharing) system is noted as an eco-friendly system of transportation in global
warming crisis and has been practically implemented in some cities around the world. However, methodologies
to find the efficient operation conditions of EV-sharing systems reflecting a typical characteristic 'charging' have
not been fully investigated yet. In the paper a generalized model has been developed to identify optimal level
of infrastructure for EV-sharing system which provides the optimum operation efficiency under service level
constraints. From the simulation analysis based on the developed model the relationships between the operational
variables to describe EV-sharing system have been identified and optimal capacity to maximize the operational
efficiency have been found. From the analysis of simulation results it has been found that increases in the number
of vehicles and chargers improve the service level until certain value beyond which increasing rate and the
efficiency have been reduced. From the cost-revenue analysis the optimal numbers of vehicles and chargers have
been identified which maximizes the annual operational profit.

Keywords : Electric Vehicle, Car-Sharing, EV Sharing, Infrastructure optimization
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Table 1. Main components of EV Car-sharing System
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Figure 1. State Model of EV Car-sharing System by
Rental Procedure
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Figure 2. Proposed Structure of EV car-sharing system
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Figure 3. Simulation area for EV sharing system model
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Table 3. Number of Cars and Charger with the Maximum
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Number of | Number of Service

Cars Chargers | Satisfaction Rate
Scenario 1 11 3 90.31
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Scenario II1 11 1 92.45
Scenario IV 10 1 89.65
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Table 4. The Best Scenarios with Maximum Net Benefit

Case 1 Case 11
Max.Net Benefit Max. Net Benefit
Description  [No service satisfaction| with more than 95
restriction service satisfaction
Operati . .
pere.l 1 1s Scenario IV Scenario IV
condition
Number of cars 10 12
Number of | 1
chargers
 Service 89.7 95.1
satisfaction rate
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Table Al. Simulation Results under Scenario I
Unit: % , Million KRW

fofas by g s e 7 s ololulelolulislelnls] ol o

# of charrgers
Service Satisfaction Rate | 14 | 26 | 34 | 41 | 45 | 47 | 48 | 49 | 49 | 49 | 49 | 48 | 49 | 49 | 48 | 49 | 49 | 49 | 49 | 49
! Annual Net Benefit 2% | 45 | 56 | 63| 65| 63| 55|50 |4 33|26 |19]10] 2|5 |-14]2]29]38] <
) | Senvice Satsacion Rate | 14 | 27|38 [ 47 [ 55 [ [8 [ 7 [ 78 | % |85 [s8 [ o0 o0 o [on[3] o5 [ o405
Annual Net Benefit B 4|6 |75 |87 |94 |100]105]107] 109|106 105 [102] 97 [ 91 |86 || 10 | & | 57
4 | Senvce Satsucton Rate | 14| 26 | 38 [ 48 [ 5o | 64 [ 70 [ 76 [ 81 |86 [ 90| o5 [os [ o7 [ o8 [99 [ 99 [ 99 | 10 | 100
Annual Net Benefit 2 |42 [ 60 |75 |87 |94 100|109 11215 |15 |14 2] 0910397 [ | 86 | 77 | 66
4 | Seriee Suifacton Rate | 14 [ 26 [ 38 148 | 57 [ 64 [ 70 | 77 [ 82 [ 86| 90 [93 [ 95 [ 97 [ 98 [99 [100] 100 [ 100 | 100
Annual Net Benefit 18 | 39 | 58| 73| 85 | 94 | 103|106 | 110 | 115 | 114 | 115 | 111 | 106 | 101 | 96 | 90 | 80 | 73 | 65
5 | Service Sutisfcton Rae | 14 | 27 [ 38 [ 48 | 57 [ 64 [ 70 [ 76 | 81 [ 87 [ o1 | 95 [ 95 [ 97 | 98 [ 9 [ 99 | 100 | 100 | 100
Annual Net Benefit 16|37 | 56| 70| & |92 |9 105108111 |112]112]109(106] % |9 [ | w8 | 71 | 6l
Service Satisfaction Rate | 14 | 27 | 38 | 48 | 56 | 64 | 71 | 76 | 8 | 86 | 90 | 93 | 96 | 97 | 98 | 99 | 99 | 100 | 100 | 100
6 Annual Net Benefit 13|35 | 53| 68|79 9 |9 |103]107]108] 108] 108 | 105|104 95 | 90 | & | 75 | 69 | 59
Service Satisfaction Rate | 14 | 27 | 38 | 48 | 56 | 64 | 71 | 77 | 8 | 86 | 90 | 93 | 96 | 97 | 98 | 99 | 100 | 100 | 100 | 100
! Annual Net Benefit 132 [50 | 65| 78] 85 |94 | 9% [103]107] 107107 [104| 98 [ 95 | 86 | 80 | 70 | 66 | 8
o | Senvce Satsucton Rate | 14| 27| 38 [ 48 [ 56 | 64 [ 70 [ 76 [ 82 |86 |90 | 95 [ 9 [ 97 [ o8 [99 [ 99 [ 100 | 100 | 100
Annual Net Benefit 8 30| 48| 63| 74 | 84 | 91 | % | 102] 103|106 | 104 | 101 [ 100 | 94 | 85 | 81 | 71 | 64 | 55
| Servce Satsuction Rate | 14 | 27| 38 [48 | 57 [ 64 [ 71 [ 76 [ 82 |87 o0 |95 [96 o7 o8 [99[99[ 100 ] 100 100
Annual Net Benefit 6 |27 [46 |61 | 72|81 |89 | 97 [ 99 [101]104]103| 98 |93 |90 |82 ] 77| 69 | 60 | 53
|0 | Service Satisaction Rate | 14 [ 27| 38 [ 48 [ 56 | 64 [ 71 [ 77 [ 82 [8 [ 90 [ 93| 9 [ 97 [ 98199 |9 [ 100 | 100 | 100
Annual Net Benefit 4 [ 25|43 58|70 |80 [86 | 9% |97 1001009 9792|876 |58 | 50
|| | Service Satisaction Rate | 14 [ 27 | 38 [ 48 [ 57 | 64 [ 70 [ %6 | 82 [ 8 [ 90 [ 93| 9 [ 97 [ 98 199 | 9 [ 100 | 100 | 100
Annual Net Benefit 1| 22 (41 55 [ 68|78 |8 |or |95 9|98 989|085 | |68/ e |57 |49
|y | Service Satisacion Rate | 14 [ 26 | 38 [ 48 [ 57 | 64 [ 70 [ 77 | 82 [ 8 [ 90 [ 94 | o5 [ o7 [ 98 | 99 [100] 100 | 100 | 100
Annual Net Benefit [ 203854 |66 |76 |82 [ 88|93 | 94| 94|95 | % 86| 8|77 67| 61 | 4| 46
Service Satisfaction Rate | 14 | 27 | 38 | 48 | 57 | 63 | 71 | 77| & | 86 | 90 | 93 | 96 | 97 | 99 | 99 | 99 | 100 | 100 | 100
3 Annual Net Benefit 3|18 |36 | 50| 63 |7 |80 |86 |8 | 93| 9B |5 |%|&]|8]|B|e7| 9|51 4
|4 |__Senvice Satifacton Rate [ 14 [ 27 [ 38 47 [ 56 | 64 [ 70 [ 7 [ 81 [ 86 [ 89 [ 93 ] 05 o7 | o8 [ 99 [0 [ 100[ 100 ] 100
Annual Net Benefit 6 |16 |34 |49 | 60 | 69 | 78 |83 |88 |91 | 90 | 9% |86 |8 |80 |72 ] 6| 8| 50 |4l
|5 | Senvice Suifacton Rate | 14 [ 26 [ 38 [ 48 |57 64 [ 71 [ 77 [ & [ 86 [90 [ 93 [ 05 | o7 [ o8 [ 9[9[ 100 100] 10
Annual Net Benefit 8| 13|31 |45 | 57|68 |75 |81 | 84| 88|89 |89 |85 |80 |76 6|2 |45 |37
| | Service Satisaction Rate [ 14 [ 26 | 38 [ 47 [ 57 | 63 [0 [ 77 | 82 [ 8 [ 90 [ 93| o5 [o7 [ 98 99|99 [ 100 | 100 | 100
Annual Net Benefit 20| 11 |29 [ 44 [ 56 66| 73| 19 |81 |86 | 85 | 86 | 81| 81| 74| 69|59 51| 48 | 36
7 | Service Satisaction Rate | 14 [ 27 | 38 [ 48 [ 56 | 64 [0 [ 77 [ &2 [ & [ 90 [ 93 | o5 [ o7 [ 98|99 |99 [ 100 | 100 | 100
Annual Net Benefit B9 |27 4 [53[6 |70 |7 |80 |81 |8 8|8 |77 63|57 48 | 41 | 35
g |__Senvice Satifacton Rate | 14 [ 26 [ 38 148 |56 | 64 [ 71 [ 7 [ & [ 87 [90 [ 93] 96 |97 |98 [ 9[9[ 100[100] 100
Annual Net Benefit 5] 6 |24 (39 52 [ 62 |68 | 74| 78|80 |8 |80 | 77| 74| 68| 60|55 | 44 | 41 | 31
Service Satisfaction Rate | 14 | 27 | 38 | 48 | 57 | 64 | 70 | 76 | 8 | 86 | 90 | 93 | 95 | 97 | 98 | 99 | 99 | 100 | 100 | 100
1 Annual Net Benefit a8 3 |2 36 |48 58|65 | 2|55 | w7775 764|950/ 4 | 36 | 8
| Sevice Satsucton Rate | 14 | 26 | 38 [ 48 [ 57 | 64 [ 70 [ 76 [ 82 |86 | o1 | 95 [ 96 [ o7 o8 [99 [ 99 [ 100 | 10 | 100
Annual Net Benefit 21 |20 3[4 [56 | 6|68 | B 6|75 3|66 55504 | 35 | 8
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Table A-2. Simulation Results under Scenario II
Unit: % , Million KRW

fofas) o by g s 6| 7 s ol s|e|ln]s]ol

# of charrgers
Service Satisfaction Rate | 15 | 28 | 40 | 49 | 55 | 61 | 65 | 66 | 67 | 68 | 68 | 68 | 63 | 68 | 68 | 69 | 68 | 69 | 68 | 69
! Annual Net Benefit B |51 6779 87|90 |88 84|77 | 0] 63|57 47|39 30| 4|17 9] 1|9
, | Sanice Suifaction Rate | 15 [ 29 [ 41 [ 51| 60 [ 66 [ 2| 78 | 83 [87[ 0] o[ 04[5 9|97 07] 1] 8]0
Annual Net Benefit 2 | 49 | 67| 83| 94 | 103] 109 114|118 | 118 | 1is [ 13 [ 110 [ 106| 99 | 93 | 86 | 18 | 69 | 63
4 | Sanice Suifacton Rate | 16 [ 29 | 41 [ 51| 60 [ 68 [ 74 | 79 | 84 [ 88 [ o0 ] oa [97[ o8] 9]0 100]100]100] 100
Annual Net Benefit 2% 46 | 65 | & | 92 [ 102] | 4| ns ] 2n] 2n| 20 16| 12103 9 [0 |81 | 7| 7
4 | Service Stisfacton Rate | 15 [ 29| 41 [ 51| 60 [ 68 [ 74 [ 79 [ 85 [ 89 [ 9 | 95| 9 | 98 [ 99| 9 [100] 100 100] 100
Annual Net Benefit 20 | 44| 63 | 78 | 91 [ 100|107 | 114 | 117 | 119 | 118 | 117 | 114 | 107 [ 102] 95 | 88 | 81 | 70 | €8
5 | Service Satisucion Rate | 15 [ 29 [ 41 [ 51|59 [ 68 [ 74 [ 80 [ 84 |9 [ |95 97|98 9[9[ 9 [100]100] 100
Annual Net Benefit 19| 2|6 | 77 [ 89| 97 105|215 | 17| 05| 114 112105 9 | 92| 89| 80 | 70 | 63
Service Satisfaction Rate | 15 | 29 | 41 | 51 | 60 | 67 | 74 | 80 | 8 | 88 | 92 | 95| 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
6 Annual Net Benefit 16| 39| 59| 75 | 86 | 9% | 102 | 108 | 113 | 113 | 114 | 111 | 108 | 106| 97 | 92 | 84 | 76 | 66 | 60
Service Satisfaction Rate | 15 | 29 | 41 | 51 | 60 | 67 | 74 | 80 | 85 | 89 | 92 | 95| 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
! Annual Net Benefit 14| 37 | 57| 70 | 83 | 94 | 100|105 109 | 110 | 110 | 111 | 106 | 101 ] 94 | 90 | 80 | 73 | e4 | 58
o | Sanice Saiaction Rate | 15 [ 29 [ 41 [ 51| 60 [ 67 [ 74 | |85 [ 89 [0l o597 [ o8] 9] [100]100]100] 100
Annual Net Benefit 11| 34| 5469 | 8| on |98 |105]109]109]109]107]103] 99 | 92 | 84 | 8| 71 | 63 | 58
o | Sanice Suifaction Rae | 15 [ 29 [ 41 [ 51| 60 [ 67 [ 74 | | 84 [ 89 [0 ] o5 [97[ o8] 9]0 100]100]100] 100
Annual Net Benefit 9 [ 3251|6779 |8 [95|102]105]106] 106|105 101] 98 | o1 | 85| 77| 70| 61| 52
o | Senvice Satsuction Rate | 15 | 29 [ 41 | 51 [ 60 [ 68 [ 74 | 80 [ &4 | 88 [ 92 95| 97 98| 99 [ 99 | 100] 100] 100 100
Annual Net Benefit 6 | 29| 49| 65| 75| 86| 93 | 99 | 100|104 105 103|101 | 91 | 89 | &2 | 74 | 66 | 58 | 51
|| | Senvice Satsution Rate | 15 | 29 [ 41 | 51 [60 | 7 [ 73|80 [ &4 |89 [92] 95| 97[ 98 99[ 99| 100]100] 100] 100
Annual Net Benefit 4 | 28476 | 76| 84|91 | 9% | 98 |00 102]98 95| %8| M| 74| e]|ss| 4
| | Sarvice Satsuction Rate | 15 | 29 [ 41 | 51 [ 60 | 7 [ 74 | 80 [ 85 |88 [ 92 o5 |97 98| 99[ 99| 100]100] 100] 100
Annual Net Benefit 22545 |60 | 72|80 |9 | 93] 97 99| 9|99 |95| 8|8 | 1|66l | 54| a4
Service Satisfaction Rate | 15 | 29 | 41 | 51 | 59 | 67 | 74 | 79| 85 | 89| 92 | 95| 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
3 Annual Net Benefit 0|23 4586|785 | 95| 9%|97]9|9%|%]|s|8]|2|6]|s8]|s5 |
1o L Service Stsacion Rate | 15 | 29 | 41 [ 51 [ 60 | 67 [ 74 [ 80 [ 85 [® [0 [ o5 | o7 [ 98|99 [ 99 100[100[100] 100
Annual Net Benefit 320395669 7 | 8388|9995 | o8| 8|7 2|64 56]50] 38
(g | Service Stsacion Rate | 15 | 29 | 41 [ 51 [ 60 | 68 [ 74 [ 80 [ 85 [ ® [0 [ o5 | o7 [ 98 90 99 [100[100]100] i
Annual Net Benefit 5 18] 37|53 |64 | 482 86|88 | 92| 92|90 88| 75| 7] 58] 55|45 38
(¢ | Senvice Satsuction Rate | 15 | 29 [ 41 | 51 [60 | 67 [ 74 | 80 [ &4 |89 [0 ] 95| 7] 98 99 [ 99| 100]100] 100] 100
Annual Net Benefit 8| 15|35 | 50 62| 71 |80 | 84| 88|29 9|8 ]| M| 7B|6]| 60| 53| 4]36
7 | Senvice Satsution Rate | 15 | 29 [ 41 | 51 [ 60 | 67 [ 74 | 80 [ 85 89 [92] 95| 97[ 98 99 [ 99| 100]100] 100] 100
Annual Net Benefit Q0] 13 324890728 | 8| 87|82 |6 |85 4|33
(g | Service Sisacion Rate | 15 | 29 | 41 [ 51 [ 60 | 68 [ 73 [ 80 [ 85 [® [0 [ 95| o7 [ 98|99 99 [100[100[100] 100
Annual Net Benefit 3] 10| 30 | 46 | 58 | 66 | 74 | 81| 83| 85| 85 | 82| 80 | 74 | 68 | 64 | 55 | 47 | 39 | 35
Service Satisfaction Rate | 15 | 29 | 41 | 51 | 60 | 67 | 74 | 79| 85 | 89| 92 | 95| 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
1 Annual Net Benefit 5| 8 | 28 | 43| 56|66 | 2| 78| 81| 82| 84| 81| 7| 7| 65| 62|49 46|37 32
3 | Senice Satsucton Rate | 15 [ 29 [ 41 | 51 [ 0 [ 68 [ 74 | 80 [ 85 [ 89 [ o5 |94 [ 9798 9|99 [100]100] 100] 100
Annual Net Benefit 7] 6 |25 |41 | 53|63 | e8| 76| 9| | 81| 8| 7| 0] 64| 55|50 436
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Table A3. Simulation Results under Scenario III
Unit: % , Million KRW

fofas) o by g s 6| 7 s ol s|e|ln]s]ol

# of charrgers
Service Satisfaction Rate | 15 | 29 | 41 | 52 | 60 | 68 | 74 | 81| 8 | 89 | 92 | 95| 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
! Annual Net Benefit 29 | 53| 74 | 89 |02 | 11| 19| 124 | 127 127 | 129 [ 126 | 21 | 18 [ 110 | 101 | 9 | 86 | 83 | 72
Service Satisfaction Rate | 15 | 29 | 41 | 52 | 61 | 68 | 74 | 80 | 8 | 90 | 93 | 95 | 97 | 98 | 99 | 100 | 100 | 100 | 100 | 100
2 Annual Net Benefit 26 | 50 | 71| 86 | 100] 109 | 116 | 122 ] 125 126 | 126 | 122 120 [ 111 | 105 | 98 [ 95 | 85 | 77 | 7
4 | Sanice Suifaction Rate | 15 [ 29 [ 41 [ 52 | 61 [ 8 [ 75 | 81 | 85 [0 [ o5 ] o5 [97[ o8] 99100100 100]100] 100
Annual Net Benefit 2% |48 | 68 | 84| 97 | 106| 14| 118|123 123 123 | 20| tis [ 12 06| 9 [ 93 | 81| 75 | 66
4 | Service Saisfacton Rate | 15 [ 29| 41 [ 52 | 61 [ 68 | 75 [ 80 [ 85 [ 90 [ 95 | 95 | 97| 98 [ 99| 99 [100] 100 [ 100] 100
Annual Net Benefit 2| 46| 66| 82| 9% |104] 112 | 114 | 119|121 | 120 | 18| 113 [ 110 | 104] %4 | 89 | 80 | 75 | €2
5 | Service Satisucion Rate | 15 [ 29 [ 42 [ 52 | 60 [ 68 [ 75 [ 80 [ 8 [ 90 [ 93| 95 [ 97 | 98 [ 99| 99 [100] 100 [ 100] 10
Annual Net Benefit 20 | 44| 64| 79| 9% [103] 110 | 114 | 116 | 118 | 118 | 114 | 114 | 108 [ 101 ] 94 | 85 | 78 | 70 | 60
Service Satisfaction Rate | 15 | 29 | 41 | 52 | 60 | 68 | 75 | 81| 8 | 90 | 93 | 95 | 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
6 Annual Net Benefit 17 |4 | 6| 77 [ 90| 97 | 104|109 114|119 | 116 | 114 | 109 | 106 | 98 | 92 | 84 | 75 | 67 | 59
Service Satisfaction Rate | 15 | 29 | 42 | 52| 60 | 68 | 75 | 81| 85 | 89| 93 | 95 | 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
! Annual Net Benefit 15 39| 59| 7 |87 [ 97 | 103 | 1| 12| 14| 14| 2| 107 103] 95 | 88 | 82| 75 | 66 | 62
o | Sanice Saiaction Rate | 15 [ 29 [ 42 [ 52 | 60 [ 8 [ 75 | 81 |85 [0 [ 95 96 [97[ o8] 999 [100]100]100] 100
Annual Net Benefit 236 57| 7 85|95 [102]105]10] 112|111 ]108]105] 99 | 93| 88| 78| 70| 6| 53
o | Sanice Suifaction Rate | 15 [ 29 [ 41 [ 52 | 60 [ 8 [ 75 | 81 | 85 [0 [ o5 ] o5 [97[ o8] o9 100[100]100] 100] 100
Annual Net Benefit 1034 54|70 83|99 [105107]108]100]106]102] 98| 92| 84| 77| 69| 59| 54
o | Senvice Satsuction Rate | 15 | 29 [ 41 | 52 [ 61 [ 68 [ 75 | 81 [ 85| 90 [ 93 95| 97 98| 99 [ 99| 100]100] 100] 100
Annual Net Benefit 8 |32 2] 60|81 | 9| 97 [100]105|105]105]105| 99 | 94 | 89 | 81 | 75 | 64 | 59 | 53
|| | Senvice Satsuction Rate | 15 | 29 [ 41 | 52 [61 [ 68 [ 75 | 80 [ 85 | 89 [ 93 95| 7] 98| 99 [ 99 | 100]100] 100 100
Annual Net Benefit 5 | 2949 | 65| 78| 87| 95 [100] 103|102 102|101 | 97 [ 93 | 85 | 80 | 70 | 66 | 57 | 49
| | Sarvice Satsuction Rate | 15 | 29 [ 42 | 52 [61 [ 68 [ 75 | 80 [ 85 | 89 [ 93 o5 | 97 98| 99 [100] 100 ] 100] 100 100
Annual Net Benefit 3 |26 | 46| 63| 76| 85| 93| 98| 100]102]102]9% |9 | %8| m|0]|6|s|a
Service Satisfaction Rate | 15 | 29 | 41 | 52 | 61 | 68 | 75 | 80 | 85 | 90 | 93 | 95 | 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
3 Annual Net Benefit 0 | 25| 4 |61 | 74| 8|9 |9 |9 |9 [100]9%]9%]|8 |8|75]|6]|59]5 |4
1o | Service Stsacion Rate | 16 | 29 | 41 [ 52 [ 61| 68 [ 75 [ 81 [ 85 [ o0 [ 92 [ 95| o7 [ 98 [ 99 [ 99 [100[100]100] 10
Annual Net Benefit 2 nla s n o8 |[3|9 w93 26|00 B]|e|s7|2]|6
(g | Service Stsacion Rute | 15 | 29 | 42 [ 52 [ 61| 69 [ 75 [ 81| 8 [ ® [ 93 [ o5 | o7 [ 98| 99 99 [100[100]100] 10
Annual Net Benefit 512039 5668|786 9| 9B |9%|95| 95|87 |s|w|0]6 ]384
¢ | Senvice Satsuction Rate | 15 | 29 [ 42 | 52 [ 60 [ 68 [ 75 | 80 [ 85 | 90 [ 93 o5 | 97 98| 99 [ 99 | 100 ] 100] 100 100
Annual Net Benefit g 17 [ 3754 65| 75| 83| 88| 91| or| 90|88 |8 || 7| 68| 59|53 45|35
7 | Senvice Satsuction Rate | 15 | 29 [ 41 | 52 [ 61 [ 68 [ 75 | 81 [ 85| 90 [ 93] 95| 97 98 99 [100] 100] 100] 100 100
Annual Net Benefit 9| 15| 34|51 63| 7|78 8|8 |%|88|w|8|7|n|6]|57|53]42]3
g | Service Stsacion Rate | 15 | 29 | 41 [ 52 [ 61| 68 [ 75 [ 81 [ 85 [ 90 [ 93 [ 95| 97 [ 98 | 99 [ 10100 ] 100]100] io0
Annual Net Benefit Q212|386 || 7838|8887 8| 0|69 65| 54| 49393
Service Satisfaction Rate | 15 | 29 | 41 | 52 | 61 | 68 | 75 | 80 | 8 | 90 | 93 | 95 | 97 | 99 | 99 | %9 | 100 | 100 | 100 | 100
1 Annual Net Benefit A4 10|30 [ 45|60 |67 | 77 |80 | 8| 84| 83| &B| 7| 4| 67| 9] 5245|370
2 | Senice Satsucton Rate | 15 [ 29 [ 41 [ 52 [e1 [ 68 [ 75 |81 [ 85[0 [ o5 [ 959798 ]9 [100]100]100] 100
Annual Net Benefit 6| 7 |28 4 [ 56| 65| ;B3| 75| 82| 8| 82| 8| 7| 7] 65| 58|51 4334|028
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Table A4. Simulation Results under Scenario IV
Unit: % , Million KRW

fofas) o by g s 6| 7 s ol s|e|ln]s]ol

# of charrgers
Service Satisfaction Rate | 15 | 29 | 42 | 52 | 60 | 68 | 75 | 80 | 8 | 90 | 92 | 95 | 97 | 98 | 99 | 100 | 100 | 100 | 100 | 100
! Annual Net Benefit 29 | 54| 74 [ 89 |10 [ 111 119|123 | 128 129 | 128 | 125 | 121 | 117 | 108 102 | 95 | 86 | 81 | 72
Service Satisfaction Rate | 15 | 29 | 42 | 51 | 61 | 68 | 75 | 80 | 8 | 90 | 93 | 9% | 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
2 Annual Net Benefit 27 [ 51| 71| 87 [100] 109 17| 121 | 124 126 | 127 | 122 119 [ 115 | 108 [ 100 | 94 | 86 | 19 | 70
4 | Sanice Suifaction Rate | 15 [ 29 [ 41 [ 52 | 61 [ 09 [ 74 | 80| 85 [0 [ o5 ] o597 [ o8] 99|99 [100]100]i00] 100
Annual Net Benefit 2% | 48 | 68 | 85 | 98 | 106] 113 | 117 | 124 | 124 124 | 119 [ 116 [ 110 105| 99 | o1 | 83 | 74 | 68
4 | Sevice Saisfacton Rate | 15 [ 29 | 42 [ 52 | 61 [ 69 | 74 [ 80 [ 85 [ 89 [ 95 |95 | 97| 98 [ 99| 99 [100] 100 100] 100
Annual Net Benefit 2|45 66| 8| 95 |[104] 112|116 | 18| 121|122 19| 13 | 110] 103] 96 | 89 | 82 | 75 | 4
5 | Service Satisucion Rate | 15 [ 29 [ 41 [ 52 [ 61 [ 09 [ 75 [ 80 [ 85 [ 9 [ 95|95 [ 97|98 [ 99| 99 [100] 100 100] 100
Annual Net Benefit 20 | 43| 64| 80 | 92 [102] 109 114 | 116|117 [ 120 | 113 | 111 [ 106 | 99 | %2 | &5 | 8 | 70 | 65
Service Satisfaction Rate | 16 | 29 | 41 | 52 | 60 | 68 | 74 | 80 | 8 | 89 | 93 | 95| 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
6 Annual Net Benefit 17 | 41 |61 | 78 | 90 | 99 | 107 12| 115 | 114 | 116 | 114 | 108 [ 103 | 9 | 92 | 84 | 4 | 68 | 62
Service Satisfaction Rate | 15 | 29 | 42 | 52| 60 | 68 | 75 | 81| 85 | 89| 93 | 95 | 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
! Annual Net Benefit 15| 38 | 60 | 75 | 88 | 97 | 105 | 109 | 111 | 111 | 114 | 111 | 106 | 103 | 99 | 89 | 81| 72 | 66 | 60
o | Sanice Saiaction Rate | 15 [ 29 [ 42 [ 52 | 60 [ &8 [ 75 | 80 | &5 [ 89 [ 95 ] o597 o8 [ 99]99 [100]100]100] 100
Annual Net Benefit 1236 56| 72 | 84|95 [100]106]110] 13| 112]109] 108 100] 92 | 86 | 81 | 70 | 64| 56
o | Sanice Suifaction Rae | 15 [ 29 [ 42 [ 52 | 60 [ 8 [ 75 | 81 |85 [0 [ o5 ]9 [97[ o8] 999 [100]100]100] 100
Annual Net Benefit 10 34 54| 69| 83| o [100]104]108]107] 107 106 | 103] 99 | 90 | 82 | 76 | 68 | 61 | 53
o | Sanvice Satsution Rate | 15 | 29 [ 41 | 52 [ 61 [ 68 [ 75 | 80 [ 86 | 90 [ 95 9% | 97 98| 99 [ 99 | 100] 100] 100 100
Annual Net Benefit 8 | 32| 53| 67|80 | 8| 97 |101]105|109]106]105| 97 | 94| &7 | &2 | 77| 69 | 59 | 48
|| | Service Satsuction Rate | 15 | 29 [ 41 | 52 [ 61 [ 68 [ 74 | 80 [ 85 | 90 [ 93 95| 97 98| 99 [ 99 | 100]100] 100 100
Annual Net Benefit 5 |29 50| 65|77 | 8 | 9% |102] 103|106 | 104] 100] 98 | 92 | 85 | 81 | 71 | 65 | 56 | 51
| | Sarvice Satsuction Rate | 15 | 29 [ 41 | 52 [ 60 | 68 [ 75 | 80 [ 85 | 90 [ 93 o5 | 97 [ 98| 99 [ 99| 100]100] 100] 100
Annual Net Benefit 3 27 [ 47 63| 76| 85| o1 | 97101103 100] 99 | 94| % | &[] 6|63]| 2] 48
Service Satisfaction Rate | 15 | 29 | 42 | 52 | 61 | 68 | 74 | 81| 8 | 90 | 93 | 95| 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
3 Annual Net Benefit 0 | 24| 45 |61 | 73|80 |8 | 9% | 9 |98 9% |9%|%]|8 |8|7%)|6]|57| |
1o | Service Stsacion Rate | 15 | 29 | 41 [ 52 [ 61| 68 [ 74 [ 81| 8 [ 90 [ 95 95| o7 [ 9899 [ 99 [100[100]100] 100
Annual Net Benefit 2 2 a 510989395 |9%|9%]| 2|08 8| %]|6]|s8|49]| 40
(g | Service Stsacion Rate | 15 | 29 | 41 [ 52 [ 61| 68 [ 75 [ 80 [ 8 [ o0 [ 93 [ o5 | o7 [ 98 [ 99 [ 99 [100 [ 100 [ 100] 10
Annual Net Benefit 419 40 56|68 |7 85|99 oa|95|n|8s8|8|mw]|7]|6]|5]| 4|3
¢ | Sanvice Satsuction Rate | 15 | 29 [ 41 | 52 [ 61 [ @ [ 75 | 81 [ 8 | 90 [ 93] 95| 97[ 98 99[ 99| 100]100]100] 100
Annual Net Benefit g 1738 53 66| 76|81 | 87| 9| 92|95 %]|8]|8 | 2|66 |52 4|3
7 | Senvice Satsaction Rate | 15 | 29 [ 42 | 52 [61 [ 68 [ 74 | 81 [ 85 |89 [ 93] o5 | 7] 98 99 [100] 100] 100] 100 100
Annual Net Benefit 9| 15[ 35| 51 [ 64| 7|81 | 84|88 8|91 |87||B®|B|63|57|5%0]| 2|3
(g | Service Sisacion Rate | 15 | 29 | 42 [ 52 [ 61| 68 [ 75 [ 80 [ 8 [® [ 93 [ 95| o7 [ 98 [ 99 [ 99 [100[ 100 [ 100] 10
Annual Net Benefit A1 13 3249|6270 7 83|87 87|85 | 8| 8|7 |69 64|56 50|39 3
Service Satisfaction Rate | 15 | 29 | 42 | 52| 60 | 69 | 75 | 80 | 8 | 90 | 93 | 95 | 97 | 98 | 99 | %9 | 100 | 100 | 100 | 100
1 Annual Net Benefit 4] 9 |29 [ 46 | 58|68 | 75| 80 | & | 84| 8|8 | 9| 74| 69| 6053|4736 28
3 | Senice Satsuton Rate | 15 [ 30 [ 41 [ 52 [e1 [ 68 [ 75 |81 [ 85 [ 89 [ o[ o597 o8 ]9 [100]100]100] 100
Annual Net Benefit A6 7 |27 [ 855 66| 2| 7|8t | 2|80 |8 | 7|7 64|57 49|36

H25# M4z 2016 128 @l



M 2 9 (seoyw@cau.ac.kr)

1994 AgdskE AT gt
199 Agdekn AEe AdueT FeHAAL

2001 ALl AIgel Soleldy Faput

20012002 FFARIAEA /PP RIS (AAH R EA D) BAAT
2003~2009 THECElE ASHL 2l

2009~ @A) Fofoistn AGAA e Ak Las

e

H

IB s=Alsaolss =2x|





