Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.12.52

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 12 pp. 52-59, 2020

AMI 2§ optES] A714g We 7% FHe A7183A E4

1* =12 =13 =14
ToIMT ) 0|d3l, &FZF, 0|F3]
'SIRZR|EIE, A(FHIYTHY, (F)0|MIAATE, ‘Selrfstn

=

Analysis of Domestic and Foreign Electricity Rates based on
Electricity Usage Patterns of AMI applied Apartments

In-Seok Koo', Sung-Hee Lee?, Joong-Chan Sohn®, Dong-Hee Rhie*
'Korea Polytechnics, ’BRFrame Inc., B3 EXPERT Co., Inc, 4Suwon University

2 o Y Fe F9g A/183L 4 Y AgYol et 1A GAZ A gsto] Huksle YA 0= A7|ALEHo|
We 49 A71830] FAM 455t TR ool k. olejd HUsky A7|8F FAAL Aol |
Sheo] dhet Telvh BE A3k 2640 HEBS AR S0l WA Qe ole] AIEAA AR AT

A7\ gl uhet A7 832 Fatsts gl Zo] o0l

4]
Al A4 ohtE B4 5% 362419 5
fee EEsgt 225 WES T /1E 234 FE8 471934 % B4 A5 285t 9

A2 < 2T 5 37 RA vlsa 55 ANY 234 370] 483kl 24 e 8 Ay 23
o aite A718F WY SHold EAT A3t 71E 234 ] 57 deelAE Helo] wASAT 57 WeolAlL
258 R7]ado] F7hstAon oleit AYS 4% $U YRS HFstel B9 AFAIAE FUT AL Hol

A= AAE 25

Abstract Currently, the domestic electricity rates for houses are charged by applying a progressive level
according to monthly electricity usage. Electricity rates rise sharply wWhen the amount of electricity
used is large, electricity rates rise sharply. The standardized electricity rate progressive system has
limitations in that it lacks consideration of the consumers' power usage patterns and limits consumers'
their options. Accordingly, the Ministry of Trade, Industry and Energy and the Korea Electric Power
Corporation have been demonstrating the basis of a rate system for housing, which is a method of
charging electricity according to the amount of electricity used by season and time. In this paper, 10
electricity usage patterns were derived through from AMI data analysis for 5 five years of 362 apartment
complexes located in metropolitan cities. The patterns were, and then applied to the existing domestic
electricity rate and time-by-time rates applied to demonstrations, and by time-by-time rates in the US
and Australia. The effect of the optional rate by pattern was compared and analyzed. As a result, it was
confirmed that benefits occurred in five5 patterns compared to existing rate plans, and the electricity
rates increased in 5 five patterns, and t. This phenomenon shows the same phenomenon withis the same

as the overseas rates, including domestic rates being demonstrated.
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Table 1. Composition of apartment household

9 Number of | Number of .

Dong | Area(m”) line households Type of area
101 142.1 3 43 single area
102 142.1 2 28 single area
103 | 86.0 / 109.1 3/3 83 composite area
104 109.1 6 84 single area
105 46.3 / 86.0 4/8 124 composite area
Total 362
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Table 2. Annual power usage by dong (kWh)

dong 2015 2016 2017 2018 2019 | Average
101 4,177 | 4281 | 4036 | 4406 | 4,066 | 4,193
102 | 3,654 | 3,819 | 4,001 | 4,197 | 3,897 | 3914
103 | 3,261 | 3342 | 3217 | 3,512 | 3315 3,329
104 | 3,533 | 3,607 | 3.409 | 3,660 | 3.454 | 3,532
105 | 2,512 | 2,544 | 2412 | 2,561 | 2,495 2,505
Total | 3,206 | 3,281 | 3,150 | 3,391 | 3,208 | 3,247
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Where, x,, average of power usage for 24hours
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Fig. 1. 24 hour relative coefficient of overall data
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[1] Selection of Variables for Cluster Analysis

v

[2] Define k(the maximum number of clusters)
Iterate clustering until k

v

[3] Validate Pseudo-F at every k-th cluster

v

[4] Determining the optimal number of clusters

v

[5] Pattern analysis for power usage

Fig. 2. Procedure of k-Means algorithm to derive
power usage pattern
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Where, s; overall average of standardized index,

Eg: average of standardized index for g-th cluster

group, n; I number of data, k; number of cluster
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Fig. 3. Elbow method to determine the number of
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3.1.1 2 FEE (W

2)[6]

Table 4. Electricity rates for domestic houses(high

voltage)
Summer season
Other seasons (except summer) (7.1~831)
Demand E Demand E
classificati charge TCTEY | lassificati charge nergy
on (won/hous ( chz;{(g\)th) on |(won/hous ( Cha/ﬁ;m
ehold) [ chold) ™™
1~200 1~300
W 730 783 W 730 783
201~ 301~
400KW 1,260 147.3 450kW 1,260 147.3
400kW~ | 6,060 215.6 | 450kW~ | 6,060 215.6
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Table 5. Residential Time-Of-Use pricing - Normal Type

Summer Spring/Fall Winter
. Demand charge L ©~8) (3~5, 9~10) (11~2)
Section (won/h hold) classification
Wwon/houseno Energy charge Ti Energy charge i Energy charge Ti
(won/kWh) me (won/kWh) ime (won/kWh) me
1 1~200kW 730 peak-load 82 23~9 82 23~9 95 23~9
2 | 201~400kW 1,260 mid-load 155 o 109 9~23 138 12~23
3 400kW ~ 6,060 off-peak load 188 13~17 - - 159 9~12
Table 6. Residential Time-Of-Use pricing - Concentrated Type
Summer Spring/Fall Winter
. Demand charge e ©~8 3~5, 9~10) a1~2
Section (won/h hold) classification
Won/houseno Energy charge Ti Energy charge i Energy charge Ti
(won/kWh) me (won/kWh) mme (won/kWh) me
1 1~200kW 730 peak-load 73 23~9 73 23~9 94 23~9
2 | 201~400kW 1,260 mid-load 155 o 100 923 138 11~23
3 400kW ~ 6,060 off-peak load 316 15~17 - - 258 o~11
3.1.3 0|= AAE 23H([7]
Table 7. Time-Of-Use pricing, PG&E, USA
Energy charge ($/kWh)
Classification Season Peak or Off-Peak
on working weekdays Other time
Summer 06~09 Peak $0.43293 (pm 03~pm 08) $0.35736
E-TOU A
Winter 10~05 Off-Peak $0.31496 (pm 03~pm 08) $0.30066
Summer 06~09 Peak $0.40249 (pm 04~pm 09) $0.29943
E-TOU B
Winter 10~05 Off-Peak $0.26502 (pm 04~pm 09) $0.24622
3.1.4 3 XY 2FX|
Table 8. Time-Of-Use pricing, Ausgrid, Australial8]
Energy consumption charge(c/kWh)
Tariff code Tariff name Network( a/c;:es)s charge
c/aay, Peak Shoulder Off-peak
FA025 Residential TOU 46.1155 23.5336 5.9127 3.8293
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Table 9. Energy consumption charge, Ausgrid, Australia[9]

Time period

Time period definition

Peak period

1) From 2 pm to 8 pm on working weekdays(11.01~3.31)
2) From 5 pm to 9 pm on working weekdays(6.01~8.31)

Shoulder period

from 7 am to 10 pm every day, except peak period

1) on all weekends and public holidays from 7 am to 10 pm

2) on working weekdays in the summer months: from 7 am to 2 pm and from 8 pm to 10 pm
3) on working weekdays in the winter months: from 7 am to 5 pm and from 9 pm to 10 pm
4) on working weekdays in the non-summer and non-winter months: o from 7 am to 10 pm.

Off-peak period

All other times that are not Peak or Shoulder: 10 pm to 7 am.
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Fig. 5. Comparison of domestic and international
average rates by 10 electricity usage patterns
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