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Abstract — This paper attempts to analyze the effects of promotion of natural gas vehicles (NGVs) on LNG
storage facilities and load patterns, and to verify economic feasibilities of NGVs as a DSM (Demand-Side
Management) strategy. For these purposes, we have established an econometric model. Results from the
mode! indicate that natural gas demand in transportation sector will increase continuously, having a 7.84%
share in total natural gas demand in 2014. By this analysis, the increased use of NGVs can result in a
decreased requirement on the volume of around 1.3 LNG tanks lower in 2014. Also, it shows that TDRs can
be reduced by 0.4 for the city gas and by 0.15 for the total LNG in 2014. As a conclusion, we suggest that
the promotion of NGVs may play an efficient role as a DSM strategy, and should be considered as a prom-
ising strategy to optimize the investment needs in LNG sector as well as an environmental protection mea-
sures. Lastly, we acknowledge that a transportation module in our model is based on a Korean government’s
NGVs promotion plan, not on a market function.
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Fig. 1. Schematic diagram of the required storage
capacity.
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Fig. 2. Structure of the required storage tank model.
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Table 1. Forecasting of natural gas vehicles.
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Table 3. Forecasting of natural gas demand in transportation sector. unit : ton
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200203 3,734 329 0 3405 144,689 868 0 143,821 0 0 148,423 (1.48)
2003 5946 451 0 5496 266,205 1,222 0 264,984 0 0 272,152 (2.52)
200411 9487 618 0 8,869 387,866 1,719 0 386.147 0 0 397,353 (3.39)

200541 16,595 847 1435 14313 516448 2,420 4900 507,310 1,817 2,397
20066 20,519 978 2242 17,299 641,256 2,823 7,160 628,473 2,799 3,503
20074 25,539 1,131 3,501 20,907 767,703 3,292 10462 749,637 4312 5.119
2008% 32,043 1,306 5469 25268 835,986 3,840 15286 810,218 6,642 7.482
2009 40,590 1,509 8,542 30,539 907,844 4,479 22334  870.800 10,231 10,934
20106 51,995 1,744 13342 36,910 984,998 5,223 32,633 931,381 15,760 15.980
2011 61,000 1,900 16,951 42,150 1,054,981 5,720 37.538 991,963 19,760 18.386
20125 71,742 2071 21537 48,134 1,126,764 6,263 43,181 1,052,544 24,776 21,154
2013 84,589 2257 27.364 54968 1,200,721 6.858 49,671 1.113,126 31,065 24,338
2014 99,999 2459 34,768 62,772 1,277,305 7,510 57.137 1,173,708 38,950 28,002
201551 118,538 2,680 44,174 71,684 1,357.076 8,223 65,726 1234289 48837 32.218

535,440 (4.24)
665,277 (5.01)
798,361 (5.72)
875,511 (6.00)
959,369 (6.29)
1,052,973 (6.59)
1,134,368 (6.85)
1,219,660 (7.10)
1,309,648 (7.34)
1,405,306 (7.59)
1,507,832 (7.84)

F o0 RRE F 20X 58 Adrkar) 2Hshs vE Y.

1.600

—

1,400

[ 2 8% - SUX o~ HFA o 8A | /

1,200 //

1,000

800

F 2[(HE)

400

200
./ ——®
. S —o

Q —o

20015 20021 20031 2004% 20054 2006 2007 20089 2009 2010% 20114 20121 201344 201418 20151

o=

Fig. 3. Trend of natural gas demand in transportation sector.
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Table 4. Required LNG storage tank and TDR by cases.

NGV 7] =] A NGV %84
BE L mwacy PR Aol TOR
: EAEAE AR+ ATl AR

20013 22.8 4.48 2.54 22.8 4.42 2.53
2002 31.0 4.42 2.53 31.0 4.30 2.51
2003 37.8 4.32 2.51 37.8 4.13 2.47
20043 432 428 2.46 43.1 4.03 2.41
2005 46.7 4.24 2.53 46.4 3.94 2.46
200611 52.0 4.24 2.54 51.5 3.89 2.46
20079 52.0 4.18 2.48 51.5 3.79 2.40
2008<1 52.0 4.12 2.49 51.5 3.72 2.40
2009 55.2 4.06 2.60 54.5 3.66 2.49
20109 58.3 4.00 2.66 575 3.60 2.53
20113 59.5 397 2.66 58.6 3.56 2.53
20129 6l.6 3.92 2.67 60.5 3.50 2.53
20134 62.6 3.87 2.66 61.5 3.45 2.52
2014 65.0 3.81 2.68 63.7 3.40 2.53

* o 108E ki 7)Y
** . EAEARE L 2R 5
oz 3 A3l

8t £ 429 TDRS ojuiain] g 80 W3} glermz wbd4 TDRE 146

70

65

/m‘//"¢E1

60

=

55 g

50 /

45 /D/

40 /m/

[+~ NGV OIS/ Al o~ NGV £ A]]

XY A7) 10TKLE]

35 /
30

25 7

L

L

20 -
20011 20022

Fig. 4. Trend of required LNG storage tank by cases.
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