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ABSTRACT

With development of sustainable clean energy and reduction of greenhouse gas emissions, establishment and distribution of green
hydrogen infrastructure based on hydrogen energy is actively progressing around the world. As part of that effort, Korea has presented

a strategy to advance the country into a world-class hydrogen economy leader through revitalization roadmap of the hydrogen economy

announced in January 2019. In line with this trend, recently, in order to develop hydrogen pilot city infrastructure technology, a

hydrogen townhouse demonstration complex is being built on a block scale in Samcheok City. In recent years, with the development

of cutting-edge technology and the spread of mobile devices and digitalization, various types of energy-sharing platform businesses are

emerging. Therefore, in this study, the greenhouse gas reduction effect was calculated for the hydrogen townhouse demonstration

complex in Samcheok, which is being built for development of infrastructure technology for the hydrogen pilot city. The size of the

demonstration complex was based on the design contents planned at the beginning of the construction of the demonstration complex.

The target hydrogen townhouse was designed with an energy self-reliance rate of 130%. In this study, it was assumed that the 30%
excess electrical energy was traded through the energy sharing platform.
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Fig. 1. Analysis results of actual energy consumption compared to the design for certification
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Table 1. Results of energy usage analysis for type representative
Area of 2017 2018
Types Household | household Division
(1) Heating Hot water | Electricity | Heating |Hot water|Electricity
total usage (MWh) 910 1,262 1,202 900 1,234 1,253
A type
544 40 usage per household (kWh) 1,673 2,320 2,210 1,654 2,268 2,303
(standard)
ratio 27% 37% 36% 27% 36% 37%
total usage (MWh) 797 1,376 1,045 911 1,487 1,260
B type
(high 832 27 usage per household (kWh) 958 1,654 1,256 1,095 1,787 1,514
density) .
ratio 25% 43% 32% 25% 41% 34%
total usage (MWh) 2,002 3,091 2,675 2,031 3,006 2,925
C type
(low 924 60 usage per household (kWh) 2,167 3,345 2,895 2,198 3,253 3,166
densit;
ensity) ratio 26% 40% 34% 26% 38% 37%

Table 2. Comparison between energy demand forecast calculation and real data

Division Heating Hot Water Electricity
Demand forecast result (kWh) 1,974.80 2,028.32 2,637.05
Real data (kWh) 2,002.57 2,057.26 2,675.55
Error rate 1.39% 1.41% 1.44%
Error average 1.41%
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Fig. 3. Samcheok hydrogen demonstration city complex design (plan)
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Table 3. Total building area (cumulative) in Samcheok

(unit: )
Year Total building Resi.de'ntial Non-re':sifiential
building building
2015 4,669,824 2,324,505 2,345,319
2016 4,845,865 2,400,181 2,445,684
2017 4,996,631 2,424,577 2,572,054
2018 5,199,278 2,602,133 2,597,145
2019 5,245,837 2,608,719 2,637,119
2020 5,270,142 2,616,173 2,653,969

Table 4. New building area by year in Samcheok

(unit: )
Year Total building Resi.de'ntial Non-re.:sifiential

building building
2016 176,041 75,676 100,364
2017 150,766 24,396 126,370
2018 202,647 177,556 25,091
2019 46,559 6,585 39,974
2020 24,305 7,454 16,850

FEIEH B ostd, S A4t ds5E §

oF 173 kWh-OJ AH&
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HE ARESlE AC R XAMH HE Ut} (Ministry of Land,
Infrastructure and Transport, 2020).
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Table 5. Energy savings and GHGs potential reduction when applying the hydrogen energy town model to new

buildings in Samcheok

Energy saving (kWh/yr) GHGs potential reduction (tCO,,eq)
Year Residential building Non-residential building Residential building Non-residential building
2016 17,019,532 20,745,239 7,935 9,672
2017 5,486,660 26,120,679 2,558 12,179
2018 39,932,344 5,186,310 18,618 2,418
2019 1,480,967 8,262,626 691 3,852
2020 1,676,405 3,482,895 782 1,624
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Table 6. Total building area aged over 30 years
(cumulative) in Samcheok

(unit: )
Year Total building Resi‘defltial Non—r‘esifiential
building building
2015 591,423 301,135 290,288
2016 625,010 314,998 310,012
2017 699,801 365,995 333,806
2018 771,381 394,643 376,739
2019 849,436 428,529 420,907
2020 992,327 521,306 471,020

Table 7. Building area aged over 30 years (cumulative)
by year in Samcheok

(unit: )
Year Total building Resi.de'ntial Non-rc':sifiential
building building
2016 33,587 13,863 19,724
2017 74,791 50,997 23,794
2018 71,580 28,648 42,932
2019 78,055 33,886 44,169
2020 142,891 92,778 50,113
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Table 8. Energy savings and GHGs potential reduction when applying the hydrogen energy town model to

building of aged over 30 years in Samcheok

Energy saving (kWh/yr) GHGs potential reduction (tCO,,eq)
vear Residential building Non-residential building Residential building Non-residential building
2016 7,118,651 16,794,986 3,319 7,831
2017 26,186,960 20,260,591 12,210 9,447
2018 14,710,748 36,556,598 6,859 17,045
2019 17,400,461 37,609,904 8,113 17,536
2020 47,641,503 42,671,220 22,213 19,895
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