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ABSTRACT Renewable Energy is expected to become a dominant energy supply source with nuclear energy in Korea, to achieve
Carbon Neutral by 2050. In recent energy demand & supply system, the base-load demand has been supplied by nuclear and coal
power. By contrast, the fluctuation in demand has been met by natural gas, pumped hydro power and energy storage system (ESS).
Fluctuations in energy supply arise from variations in renewable energy supply and energy demand between day- and night-time.
Renewable and nuclear energy should be deployed to achieve as much carbon neutrality as possible. Excessive supply of renewable
energy, however, can make some issues like curtailment, reduced power inertia and an increased need of flexible resources. To
address these challenges, forecasting of power generation, supply of power inertia and addition of flexible resources like ESS are
required. Numerous ESS technologies have been developed, each with characteristics and specific application fields. Consequently,
further integrated research on the optimal storage mix, including application fields, economics and efficiency, should be conducted.

Key words Energy mix(o]|t] x| 2] ), Carbon neutrality(§F4~%%), Renewable energy(R A o] A]), Energy storage(o]| U] & &%),
Storage mix(A A )
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Fig. 1. The graph of real—time power demand and supply by
each energy resource at summer and winter in 2023%!
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Fig. 2. The graph of real—time power demand and supply on
specific day (July 19 & Nov. 24 in 2023)?
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Table 1. Seasonal maximum and minimum demand and supply and generation for recent four years[3
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January February March April May June July August Septernber October hovernber December
Yr-2024 Date/Time 23"(Thr.5pm) [22"(Thr.11am)| 5" (Tue,11am) | 3"(Wed.11am)| 23"Thr.8pm) | 19" (Thr.6pm) | 25"(Thr, Spm) | 20th(Thr.Spm) [ 11"(Thr.Spm) | 15" (Tue,7pm) | 27"(Thr.11am) | 19" (Thr,9am)
Supply Capacity 104997 101,921 95,500 83,155 583 89,170 99,162 10 101,806 1 97,490 106,287
Max. Demand 89,231 84093 81,691 71,199 69,699 80,077 90,254 97,115 93,246 72,272 79,064 83,314
Min. Demand 67.259 61,257 58,851 54,041 55976 61420 64,535 62,559 53811 57,584 63,226
Supply Reserve 15766 17,628 13809 11,956 ] 9,093 8908 x 8560 Akl 18426 4
Operation Reserve 10,850 10241 9,666 11,534 9,958 3831 10,380 8,276 8917 9,807 10,389 10,160
Avg. Temp. ('Q) | -11.2 ~ -59 1~3 62 ~ 95 134 ~166 | 170~262 | 212~337 | 260~320 | 271-~333 | 261~327 | 183~217 | -13~12 -5.2 ~ 59
Yr-2023 Date/Time | 26" (Thr,11am)| 3™(Thr,10am) | 2"(Thr,7pm) |5"(Wed.11am)| 30" (Tue,5pm) | 28" (Thr,11am)| 27" (Thr.6pm) | 7"(Mon.Spm) | 5"(Tue.6pm) | 19" (The,7pm) | 30" Thr.6pm) | 21™(Thr,10am)
Supply Capacity 103138 101,103 92,583 82,332 93,562 102234 104 99,391 - 96,366 052
Max. Demand 92,613 84,290 76510 72,292 12,172 82,19 87033 93,615 85,682 70,985 82716
Min. Demand 68,527 65,205 59414 54928 51,364 57,889 59,905 59,806 61617
Supply Reserve 10,525 16813 23,509 L 9,560 11,366 15201 X 13,709 3 13,650
Operation Reserve 9121 9,087 12,201 10,521 9,388 9,608 10,284 10,264 1,192 10,651 1,181
Avg. Temp. ('Q) | -84 - -13 21~ 52 0-74 106 ~147 | 196-~252 | 235-~258 | 244-320 | 273-339 | 2M44-316 | 155-197 | -43-16 -11.5 ~ -6
¥r-2022 Date/Time __|5™(Wed.10am)| 7"{Mon.5pm) [23™(Wed.5pm)| 13" (Wed. 5pm)| 30" (Wed, 5pm) |27 (Mon.Spm)| 7*(Thr,5pm) | 8" (Man.Spm) | 16"(Fri.5pm) 30" (Wed.5pm)| 2
Supply Capacity 107,631 100,103 89,033 84474 94,364 - 100,691 91,923 92,682
Max. Demand 89,397 87,351 78,233 71,879 73,134 84,739 92,990 89,263 82,122 82,117
Min. Demand 66,721 51,096 59.228 54,636 49,683 53,646 63424 58,823 57,404 60,206
Supply Reserve 18,234 12752 10,800 Z 11,340 9,625 b 11,428 9,801 10,565
Operation Reserve 12,403 9992 7.514 9,336 10725 9,625 6,684 11,428 7,562 10,565
Avg. Temp. (/C) | -47 - -37 54 - 26 48 - 95 1M4-160 | 182-237 | 252-~273 | 264-~309 | 267-291 | 232-291 | 150-232 | -53-13 | -105--61
¥r-2021 Date/Time 17 (Mon.11am]1 7" (Wed. 10am] 2™ (Tue. 10am) [ 12" (Mon. Spm)| 207 (Mon, Spm)| 297 (Tue.Spm) | 277 (Tue.6pm) | 127 (Thr,5pm) [13"(Mon.5pm)| 5" (Tue.6pm) [307(Tue.11am)
Supply Capacity 99,189 95,992 92,526 80,387 87,573 98,952 90,532 95,394
Max. Demand 90,564 84,749 77,208 69,016 69,140 75,854 86,355 77,820 75,698 80,362
Min. Demand 62743 64,230 55,689 47,967 50,664 55,254 50,066 50,756 53017 58476
Supply Reserve 8,625 11,243 15318 11,247 1,719 12,597 12712 » 15,032
Operation Reserve 7,059 10,840 8029 8632 10427 10,593 9,586 10,156 6,949 8792
Avg.Temp.('C) | -76--19 | -81--39 11~ 65 126 -162 | 155-204 | 210 -272 | 262-337 | 237-304 | 215-280 21.7-270 27-98
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Fig. 3. Comparison of real—time power supply by each energy resource between spring and summer in 2024
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