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Abstract - The global warming problem has arose, the supply eco-friendly vehicles such as HFCEVs is in-
creasing around world and Korea is fully supporting subsidies, tax cut to form an initial market for HFCEVs.
The key to the safety of HFCEVs is pressure vessels stored hydrogen, and although these pressure vessels must
be inspection regularly, the existing inspection stations are insufficient to meet the demand for inspection.
Therefore, it is important to establishment of pressure vessels inspection station for safety management of
HFCEVs. In this study, it estimates innovation coefficient, imitation coefficient in Bass model by using electric
vehicle sales data, and foretasted the supply of HFCEVs by region & the demand for inspection by region using
the Bass diffusion model. As a result, the inspection demand for pressure vessels in HFCEVs in 2040 was
690,759 units, and it was confirmed 191 new inspection stations and 1,124 inspectors were needed to prepare
for this.

Key words : bass diffusion model, hydrogen fuel cell electric vehicle, pressure vessel inspection,
demand forecasting
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Analysis of sales data for electric vehicle

|

Estimation of the parameters of a linear regression

}

Calculation of p & q value

!

Forecasting sales of HFCEV by region
(using Bass diffusion model)

|

Fig. 1. Flow chart of the study.
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Table 1. Annual sales of HFCEV(2014-2020)

Year

2014 ‘ 2015 ‘ 2016 ‘ 2017

2018 ‘ 2019 ‘ 2020

Region (unit : 1 Vehicle)

Seoul 0 2 3 12 55 | 511 | 1,065
Busan 0 0 2 1 8 542 | 358
Daegu 0 2 1 1 2 4 55

Incheon 0 0 1 0 3 217 | 276

Gwangju 5 8 11 3 154 | 269 | 239

Daejeon 0 1 1 0 3 201 | 301

Sejong 0 0 0 0 3 12 26

Ulsan 0 8 6 15 | 300 | 941 | 551

Gyeonggi | 0 1| 12 ] 3 | 26 | 612|947

Gangwon 0 0 0 0 1 135 | 710

Chung-buk 0 1 0 0 3 97 | 232

Chung-nam 18 6 4 36 | 222 | 189

Jeon-buk 0 0 1 3 11 | 395

Jeon-nam 0 1 0 0 4 14 120

Gyeong-buk | 1 0 0 0 3 12 4

Gyeong-nam | 0 0 5 43 119 | 385 | 360

Jeju ol oo | o] 1 1| o

Total 6 42 48 83 | 724 |4,186]5,828
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Table 2. Annual sales of electric vehicle
(2010-2020)

Year Sales Cumulative sales
2010 66 66
2011 278 344
2012 516 860
2013 604 1,464
2014 1,311 2,775
2015 2,937 5,712
2016 5,143 10,855
2017 14,253 25,108
2018 30,648 55,756
2019 34,162 89,918
2020 45,044 134,962
Model Summary
Vodel R R Square A‘g;i‘:f‘: R Std Error of the Estimate
987 974 949 3619.942
Coefficients
Unstandardized Coefficients | Standardized
Dependent Variable : Coefficients
Electric Vehicle Sales B Std.Error Beta t Sig.
ag 30.299 4250.853 .007 995
a, 603 152 1.896 3.978 058
as 205366 000 963 2021 181

Fig. 2. Regression parameter estimates using SPSS.
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Table 3. Forecasting annual sales of HFCEV

Year Sales Cumulative sales
2021 6,862 17,786
2022 10,959 28,745
2023 17,461 46,206
2024 27,718 73,924
2025 43,739 117,663
2026 68,371 186,034
2027 105,281 291,315
2028 158,314 449,629
2029 229,382 679,011
2030 313,859 992,870
2031 393,989 1,386,859
2032 436,577 1,823,436
2033 408,359 2,231,795
2034 310,209 2,542,004
2035 189,293 2,731,297
2036 95,844 2,827,141
2037 42,846 2,869,987
2038 17,917 2,887,904
2039 7,266 2,895,170
2040 2,909 2,898,079
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Table 4. Cumulative sales ratio of HFCEV by

region

Region Cumulative sales Ratio(%)
Seoul 1648 15.10
Busan 911 8.34
Daegu 65 0.60
Incheon 497 4.55
Gwangju 689 6.31
Daejeon 507 4.64
Sejong 41 0.38
Ulsan 1821 16.68
Gyeonggi 1601 14.67
Gangwon 846 7.75
Chung-buk 333 3.05
Chung-nam 475 4.35
Jeon-buk 410 3.76
Jeon-nam 139 1.27
Gyeong-buk 20 0.18
Gyeong-nam 912 8.35
Jeju 2 0.02
Total 10917 100

Table 5. Forecasting sales of HFCEV by region 1
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Region (unit : 1 Vehicle)

Year Seoul Busan Daegu Incheon Gwangju Daejeon Sejong Ulsan Gyeonggi
2021 1,053 575 39 310 460 320 28 1,164 966
2022 1,681 918 62 495 735 511 45 1,858 1,542
2023 2,678 1,463 98 789 1,171 814 71 2,961 2,457
2024 4,251 2,322 155 1,251 1,858 1,292 112 4,700 3,900
2025 6,707 3,664 245 1,974 2,931 2,039 177 7,416 6,155
2026 10,484 5,727 382 3,086 4,582 3,186 276 11,592 9,620
2027 16,143 8,819 588 4,752 7,055 4,906 425 17,849 14,813
2028 24,275 13,261 885 7,145 10,609 7,377 638 26,840 22,275
2029 35,172 19,214 1,281 10,353 15,371 10,688 924 38,889 32,274
2030 48,125 26,289 1,753 14,165 21,032 14,625 1,265 53,211 44,160
2031 60,412 33,001 2,201 17,781 26,401 18,358 1,587 66,795 55,435
2032 66,942 36,568 2,438 19,703 29,255 20,343 1,759 74,016 61,427
2033 62,615 34,205 2,281 18,430 27,364 19,028 1,645 69,232 57,456
2034 47,566 25,984 1,733 14,000 20,787 14,455 1,250 52,592 43,647
2035 29,025 15,856 1,058 8,543 12,685 8,821 763 32,092 26,634
2036 14,696 8,028 536 4,326 6,423 4,466 387 16,249 13,486
2037 6,570 3,589 240 1,934 2,872 1,997 173 7,264 6,029
2038 2,748 1,501 101 809 1,201 835 73 3,038 2,521
2039 1,115 609 41 328 487 339 30 1,232 1,023
2040 447 244 17 132 195 136 12 494 410
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Table 6. Forecasting sales of HFCEV by region 2

P A WS AR o 5

Region (unit : 1 Vehicle)

Year Gangwon Chung-buk | Chung-nam Jeon-buk Jeon-nam | Gyeong-buk | Gyeong-nam Jeju

2021 966 541 209 296 254 77 7 570

2022 1,542 863 334 472 406 123 12 909

2023 2,457 1,375 531 752 646 196 18 1,449
2024 3,900 2,183 843 1,193 1,026 310 28 2,299
2025 6,155 3,444 1,330 1,882 1,618 489 45 3,628
2026 9,620 5,383 2,078 2,942 2,529 764 69 5,671
2027 14,813 8,289 3,200 4,530 3,894 1,176 107 8,732
2028 22,275 12,464 4,812 6,812 5,855 1,769 160 13,131
2029 32,274 18,059 6,972 9,870 8,484 2,562 231 19,025
2030 44,160 24,709 9,539 13,504 11,608 3,506 317 26,031
2031 55,435 31,018 11,975 16,952 14,571 4,401 397 32,677
2032 61,427 34,370 13,269 18,784 16,146 4,876 440 36,209
2033 57,456 32,149 12,411 17,570 15,103 4,561 412 33,868
2034 43,647 24,422 9,428 13,347 11,473 3,465 313 25,728
2035 26,634 14,903 5,753 8,145 7,001 2,115 191 15,700
2036 13,486 7,546 2913 4,124 3,545 1,071 97 7,949
2037 6,029 3,374 1,303 1,844 1,585 479 44 3,554
2038 2,521 1,411 545 771 663 201 19 1,486
2039 1,023 573 221 313 269 82 8 603

2040 410 230 89 126 108 33 3 242
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Table 7. Forecasting annual demand of pressure
vessels inspection for HFCEV

Y Cumulative Sales of Pressure vessels
ear HFCEV inspection
2021 6,862 83
2022 10,959 731
2023 17,461 4,232
2024 27,718 5,878
2025 43,739 6,953
2026 68,371 11,693
2027 105,281 21,661
2028 158,314 33,604
2029 229,382 50,702
2030 313,859 80,071
2031 393,989 126,949
2032 436,577 191,879
2033 408,359 280,009
2034 310,209 393,214
Fig. 4. Pressure vessels inspection of HFCEV. 2035 189,293 516,758
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Table 8. Forecasting demand for inspection of HFCEV by region 1

Region (unit : 1 Vehicle)
Year Seoul Busan Daegu Incheon Gwangju Daejeon Sejong Ulsan
2023 522 549 3 221 294 205 15 963
2024 1,081 362 57 271 251 304 28 556
2025 1,053 577 40 310 477 320 28 1,179
2026 1,752 920 62 496 900 511 46 2,176
2027 3,198 2,012 99 1,010 1,457 1,018 86 3,916
2028 5,332 2,684 212 1,522 2,109 1,596 140 5,256
2029 7,760 4,241 285 2,284 3,408 2,359 205 8,595
2030 12,236 6,647 444 3,582 5,482 3,697 322 13,768
2031 19,341 10,831 687 5,762 8,512 5,924 511 21,765
2032 29,595 15,945 1,096 8,666 12,707 8,972 776 32,091
2033 42,932 23,453 1,565 12,637 18,762 13,047 1,129 47,469
2034 60,290 32,934 2,197 17,746 26,349 18,322 1,586 66,661
2035 79,233 43,283 2,887 23,322 34,627 24,078 2,083 87,605
2036 95,468 52,151 3,478 28,099 41,722 29,012 2,509 105,556
2037 104,494 57,083 3,807 30,757 45,666 31,755 2,746 115,537
2038 106,175 58,000 3,868 31,251 46,401 32,266 2,791 117,395
2039 105,580 57,676 3,847 31,076 46,141 32,085 2,775 116,736
2040 105,913 57,857 3,859 31,174 46,287 32,186 2,784 117,105
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Table 9. Forecasting demand for inspection of HFCEV by region 2

AA G- 75

Region (unit : 1 Vehicle)
Year Gyeonggi Gangwon Chung-buk | Chung-nam Jeon-buk Jeon-nam Gyeong-buk | Gyeong-nam
2,023 581 141 102 241 7 2 8 377
2,024 951 719 230 191 396 119 2 360
2,025 967 541 209 300 255 77 7 612
2,026 1,546 863 334 506 406 124 13 1,036
2,027 3,037 1,516 632 975 653 197 26 1,826
2,028 4,851 2,902 1,073 1,384 1,422 429 30 2,659
2,029 7,122 3,985 1,539 2,182 1,873 566 52 4,240
2,030 11,166 6,246 2,412 3,448 2,935 888 82 6,707
2,031 17,850 9,805 3,832 5,505 4,547 1,373 133 10,558
2,032 27,119 15,366 5,885 8,193 7,277 2,198 190 15,785
2,033 39,395 22,044 8,511 12,048 10,356 3,128 283 23,223
2,034 55,322 30,955 11,951 16,918 14,543 4,393 398 32,611
2,035 72,705 40,682 15,706 22,234 19,111 5,773 522 42,858
2,036 87,602 49,017 18,924 26,789 23,027 6,955 628 51,639
2,037 95,885 53,652 20,713 29,322 25,205 7,612 688 56,521
2,038 97,427 54,514 21,045 29,793 25,610 7,735 699 57,430
2,039 96,882 54210 20,928 29,627 25,466 7,692 695 57,109
2,040 97,188 54,380 20,994 29,720 25,546 7,716 697 57,289
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