TEASHE AAAAA 2] F
Al =
=

A ulgo] W HFE WY
%7}

Measurement and Evaluation of Solar Power Generation Based on Mandatory

Installation Ratio of Renewable Energy in Public Buildings
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Abstract

The purpose of this study is to systematically analyze the power generation amount of the solar power generation system installed at the

Chungju Campus of Korea National University of Transportation and predict the solar power generation amount considering the climate and

geographical conditions of the Chungju region, thereby improving the development of solar energy business in the region. It is about

evaluating possibilities. This study evaluated whether the mandatory ratio of new and renewable energy was met by comparing

and analyzing the predicted and actual power generation of the solar power generation system at K-National University in

Chungju. As a result of the study, the error rate of the solar power generation prediction model based on weather data was

found to be very low at 0.9%, which proves that predictions that reflect actual climate conditions have high accuracy. These

results can be used as important basic data to increase energy independence in the Chungju region in the future and to

expand additional solar power facilities.
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Table 1 Comparison of Input Variables for PV Simulation
Software

Category Softare

Input Variables PV syst Solar Pro PV*SOL

Location

Module Type

Module Size

Module Number

Module Capacity

Inverter Type

Inverter Number

Inverter Capacity

Generation Type

Tilt Angle

Install type

Azimuth

Install area

Efficiency

O|O|O|O|O|O|O|<|=|>X|O|O|O|0|O
O|O|O|O|O|X|O|<|O|=|O|O|0|0|O
X|O|O|O|X|O| X< <] O|O|O|O|O|O

Price
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Table 2 Yearly Renewable Energy Supply Obligation Rate
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Figure 1 Monthly Comparison of Theoretical Calculated
Output and Actual Generation
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Table 3 Monthly Comparison of Theoretical Calculated Output
and Actual Generation

Month | Theoretical (kwh) Actual (kwh) Err. (%)
1 2,230 3,459 40.7
2 2,375 3,500 33.7
3 3,988 4,606 4.8
4 3,976 4,173 4.8
5 5,213 4,680 18.6
6 4,926 4,481 17.5
7 4,098 3,602 20.2
8 4,347 3,914 18.3
9 3,585 3,650 7.6
10 3,295 3,829 5.4
11 2,258 3,392 36.3
12 1,646 2,559 41
Total 41,938 45,845 0.8
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Table 4 PV*SOL input values for target buildings
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Figure 2 Annual Simulation Predicted Values vs. Actual
Generation for 2022 and 2023
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Table 5 Comparison of Simulation Predicted Values with Actual Generation for 2022 and 2023

.. JCapacit . Monthly Generation(kWh) Annual
Buildi v predicte Genetation
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.
ngs W) d/years p y g Y (kwh)
Predicted 2,061] 1,860 2,427] 2,536 2,675 2,379 2,081 2,231] 2,202 2,324 1,738 1,916 26,430
A 20 2022 2,080 1,973 1,644 2,816 2,966 2,228 2,142 1,693 2,245 2,187 1,811] 1,330 25,115
2023 1,937 2,018 2,642 2,309 2,534 2,422 1,875 2,100 1,714] 1,814] 1,650 1,093 24,107
Predicted 2,592 2,336 3,049 3,187 3,360 2,985 2,6100 2,800 2,771 2,925 2,181 2,405 33,201
B 25 2022 2,010l 2,859 2,769 3,621 3,973 2,854 2,808 2,259 2,935 2,624 1,819 1,151] 31,682
2023 1,741 2,318 3,288 2,951 3,280 3,147 1,867 2,712 2,547 2,564 1,763 1,073 29,251
Predicted 5,153 4,651 6,067] 6,339 6,689 5,947 5,202 5,577] 5505 5809 4,345 4,791 66,075
C | 49.92 | 2022 5,861 6,568 6,074 7,758 8,612 6,402 6,248 5,121] 6,415 6,141 5,091] 4,289 74,580
2023 5,598 5,599 7,207 6,548 7,327 7,078 5,808 6,252 5,799 6,104 5,483 4,269 73,072
Predicted 3,468 3,126 4,079 4,265 4,494] 3,996 3,494] 3,747 3,709 3,914] 2,919 3,218 44,431
D | 33.32 | 2022 3,363 3,959 3,705 4,852 5,326 3,848] 3,826 3,063 3,982 3,770, 3,009 2,193 44,895
2023 3,225 3,358 4,467 4,023 4,488 4,306] 3,473 3,817 3,562 3,714 3,217 2,241] 43,891
Predicted 3,092 2,791 3,640 3,804 4,013 3,569 3,121 3,346 3,303 3,486/ 2,607 2,875 39,645
E | 306 | 2022 2,871 3,528 3,314 4,352 4,822 3,415 2,865 2,563 3,543 3,256 2,469 1,978 388,975
2023 2,625 2,977 3,980 3,595 4,022 3,857 3,081 3,388 3,144 3,188 2,049 1,861] 37,766
Predicted 11,152| 10,057] 13,121] 13,715| 14,457 12,859| 11,245| 12,053] 11,928| 12,576| 9,392 10,353| 142,909
F |108.99| 2022 | 12,480 14,243| 13,195| 17,335] 19,303| 14,045| 13,946| 11,169| 14,324| 13,551| 11,117| 8,658 163,367
2023 | 11,930] 12,037| 15,943 14,386| 16,211| 15,657| 12,704| 13,860 12,832| 13,419| 11,821 8,832 159,631
Predicted  2,936] 2,644] 3,440, 3,576/ 3,739 3,291 2,871 3,083 3,071 3,279 2,453 2,723 37,105
G 30 2022 3,287 3,826 3,538 4,556 4,970 3,633 3,569 2,873 3,759 3,581 2,904 1,830 42,326
2023 3,089 3,177 42121 3,741 4,134 3,969 3,195 3,292 3,319 3,505 3,098 2,239 40,971
Predicted 4,991 4,496 5,861 6,123 6,451 5,731] 5,008 5,373 5318 5617 4,194 4,629 63,791
H | 49.14 | 2022 4,109 5,065 4,771  6,251]  6,926] 5,076 5,033 4,015 5,178 4,866 3,872 2,245 57,407
2023 3,974 4,294 5,739 5,185 5,829 5,639 4,542 4,967 4,605 4,785 4,106 2,776 56,441
Predicted 6,196] 5587 7,290 7,620 8,031] 7,144 6,247 6,696 6,627 6,987 5,218 5752 79,394
I 60 2022 6,486 7,562 7,266 9,577 10,768| 7,922 7,895 6,273 7,813 7,210] 5,823 3,809 88,403
2023 6,034  6,350] 8,590 7,990, 9,033 8,791 7,115 6,639 7,009 7,198 6,210 4,431 85,390
Predicted 7,440 6,713 8,810] 9,258 9,798 8,719 7,617 8,178 8,077 8,489 6,297 6,920 96,315
J | 73.26 | 2022 6,917 8,389 8,436/ 11,300 12,955 9,731] 9,620 7,636] 9,145 8,222 6,442 4,496 103,290
2023 6,860 7,149 9,825 9,351] 10,757 10,623] 8,674 9,278 8,506 8,563 7,230 5,617 102,431
Predicted 4,737 4,272 5,607 5,894 6,235 5,546 4,846 5,204] 5,148 5,409 4,006 4,403 61,308
K | 46.62 | 2022 4,677 5,563 5558 7,435 8,499 6,357 6,342 5,026 6,018 5,419 4,279 2,928 68,100
2023 4,387 4,667 6,413 6,146 7,084 6,912 5,636 5,935 5,352 5311 4,441 3,416 65,699
Predicted 7,780 7,024 9,161] 9,574 10,101] 8,990 7,863 8,421 8,315 8,770 6,564 7,235 99,797
L | 756 | 2022 6,901] 8,249 8,706] 11,875| 13,745| 10,416| 9,674 7,457 8,825 7,487 5,887 2,660 101,885
2023 5,565  6,430] 9,236 9,097] 10,673| 10,548 | 8,550 8,991 7,958 7,482 6,096 4,280 94,906
Predicted  4,846] 4,370] 5,702 5,961 6,282 5,588 4,888 5,237 5,185 5,467 4,082 4,498 62,106
M | 47.04 | 2022 5,075 5,840] 5592 7,227 8,051 6,049 5,968 4,847 5965 5,652 4,564 2,948 67,777
2023 48300 4,961 6,582 6,033 6,823 6,613 5,392 5,826 5,352 5511 4,773 3,378 66,073
Predicted 5,084 4,580, 5,991 6,283 6,626 5,888 5,141 5,518 5469 5,762 4,283 4,719 65,343
N | 49.68 | 2022 5,776 6,647 6,310 8,114] 9,026] 6,751] 6,725 4,667 6,762 6,375 5,174 4,092 76,419
2023 56100 5,649 7,445 6,762 7,554 7,326 6,006] 6,430 5,945 6,151 5,512 4,317 74,707
Predicted 3,292 2,965 3,879 4,067 4,290 3,812 3,329 3,572 3541 3,730] 2,773 3,055 42,304
O | 32.2 | 2022 3,660 4,173 3,857 5,064 5,619 4,031 4,017 3,211] 4,141 3,915 3,218 2,542 47,447
2023 3,459 3,500 4,606 4,173 4,680 4,481] 3,602 3,914] 3,650 3,829 3,392 2,559 45,845
Predicted 3,292 2,965 3,879 4,067 4,290 3,812 3,329 3,572 3541 3,730] 2,773 3,055 42,304
P | 322 [ 2022 3,041 3,841] 3,794 4,998 5547 4,016] 3,993 3,170, 4,097 3,859 3,116] 2,348 46,319
2023 3,360 3,425 4,552 4,118 4,632 4,480 3,570 3,800 3,621 3,793 3,329 2,430 45,110
AEHG~8D) = UFE AEAA THF Ay B tiRl7F asitta Bzt
AU ol 71 A obd T dPgow Avy
o 12 AL "G HdY &S ASAIIIY] W&o 33 AABANAA FF 5 HE& Bt
o 53] A, B AEA o] @Afo] FEEXA YUERTH 2 dAFdAe A5 B grdhE K 593d 57 A
AEH11-129)0 = HHFo] S div] AxFT AL =9 AAgANAA Aol HfolA Bote AL F
Z Yeigt H A5 AL Sz 714 & Fo= AHE oA H&& REEsta YeA Hrbe] fE ®
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o FZgr 50 A% F A G ABE TFAT WS I,
C, F, G &2 B4EA A=l AF, 59 gl D AELE H9E Aol FFA X, B, H AELS
oAl Hd MAE FI dFAE =g LHFS 2 Fo=8 FZ3A RIte ASE UERETH
B3l Aoz Ao 2 AFqAE ASF5E A5 AXE eFgAnTe o
U, d&X& 25 H AE2 #d A4 AWE A Ao g stk A fFFFtel AXE Hgd dHlE o
A7, g £4 59 A By EAVE 4Add = Aok T B gt ARz A AE AEY oFHE UE
L A& A% 2022d0&= &S 273 o 20239 oARE FLA Fou, & 69 2AR FFAFEY AH
= A ol Ml =33 mE V) 2 wskd gk Al EjeFd Anle] X F3E R Fa4ds sttt
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Table 6 Annual Energy Consumption and Renewable Energy Supply Status by New and Renovated Buildings at K National

University
Totl Annual Electrici | R I
otla nual Electricity Annual Gas Usage| Total PV Generation Sl?pp,y enewable
Year of Year of Floor Usage Usage Obligation Energy
Completion Remodeling |~ Area | gy | (rop) | () | (TOB) | (TOB) | (kwh) | (ToR) | R3t@ Supply
(nt) (%) Ratio(%)
A 2013 A& 1,649 80,254 18 X X 18 25,116 | 5.78 11 31.3
B 2013 AE 16,600 | 494,808 114 20,160 21 135 31,682 | 7.29 11 5.4
D 1985 2019 2,666 262,088 60 10,898 11 72 81,657 | 18.78 27 26.21
G 1990 2014 5,408 197,482 45 31,464 33 78 42,326 | 9.73 12 12.44
H 1983 2016 8,430 253,674 58 28,744 30 88 57,407 | 13.2 18 14.95
4. 48 REFERENCES
2 AFolAeE F305EYU Kadoe Hed A . TEXFE, <Oy ouyz] &AM #3, 2020
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