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Abstract

In apartment housing environments, five metering data such as the electric energy, water, hot water, gas, and heating
data, are periodically collected through a data concentrator unit. These metering data can be used to improve each
metering and prediction accuracy. The collected data, however, are usually corrupted by various errors during the data
collection process. In this paper, by using the five types of metering data collected from the field of three apartment
complexes, we analyzed the errors that occurred during the collection process by types and proposed methods for
correcting such errors. In addition, using the corrected data, 24-hour pattern and correlation for each of the five types of
data were analyzed through clustering methods. From the results, it is observed that the electricity energy usage has a
similar 24-hour pattern with those of water, while the heating usage pattern is quite different from those of the others.
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Table 1. Example of metering data error and correction

(Gimpo).
Before correction
YD e
2019-09-23 21 19930.7 0.7
2019-09-23 22 99932.2 80001.5
2019-09-23 23 199325 =79999.7
2019-09-24 0 19932.8 0.3
After correction
YD S e
2019-09-23 21 19930.7 0.7
2019-09-23 22 19932.2 80001.5
2019-09-23 23 19932.5 0
2019-09-24 0 19932.8 0.3
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Table 2. Example of metering data error and correction

(Gwanggyo).
Before correction
YMD b SO e

2021-03-30 15 4478.7 0

2021-03-30 16 4.7 -4434

2021-03-30 17 44 -40.3

2021-03-30 18 0.4 -4

2021-03-30 19 0 -04

2021-03-30 20 0 0

2021-03-30 21 4480.2 4480.2

2021-03-30 22 4480.7 05

After correction
YMD o SRR e

2021-03-30 15 4478.7 0

2021-03-30 16 44787 0

2021-03-30 17 44787 0

2021-03-30 18 4478.7 0

2021-03-30 19 4478.7 0

2021-03-30 20 44787 0

2021-03-30 21 4480.2 15

2021-03-30 22 4480.7 05
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Table 3. Example 1 of signal accumulation error (Gimpo).

Before correction

Y-M-D hour aiif;ﬁ;gon electricity usage
2019-03-24 7 32060.2 0.6
2019-03-24 8 32060.2
2019-03-24 9 32060.2
2019-04-17 8 32060.2 0
2019-04-17 9 32504.8 444.6
After correction

.. . ., average

D S e
ratio

2019-03-24 7 32060.2 0.6
2019-03-24 8 32061.4866 0.7624  0.00171
2019-03-24 9 32062.0107 052415 0.00117

2019-04-17 8 32504.1074 0.6671 0.0015
2019-04-17 9 32504.8 0.6926  0.00155
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Table 4. Example 2 of signal accumulation error and
correction (Gimpo).

UMD b o i g
2017-11-24 11 217073 0.1
2017-11-24 12 21707.3 0.0
2017-11-24 13 21707.3 0.0
2017-11-27 14 217073 71
2017-11-27 15 21707.3 11.1
2017-11-27 16 21707.3 12.1
2017-11-27 17 217073 104
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Table 5. Example of accumulation reset error (Gimpo).

Before correction

Y-M-D hour accurii?ation uizze
2019-06-25 15 652 0
2019-06-25 16 0 -652
2019-06-25 17 0 0
2019-06-27 18 0 0
2019-06-27 19 1 1

After correction

M hour accurictllslation uiZ;e
2019-06-25 15 652 0
2019-06-25 16 652 0
2019-06-25 17 652 0
2019-06-27 18 652 0
2019-06-27 19 653 1
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Table 6. Example of accumulation reverse error (Gimpo). Table 7. Example of usage calculation error (Gimpo).
Before correction Before correction
Y-M-D hour water . water Y-M-D hour water ' water
accumulation usage accumulation usage
2018-03-07 13 784.5 0 2018-03-09 20 784.5 0
2019-06-25 14 784 0 2018-03-09 21 785 1
After correction
2018-03-09 20 784 0 Y-M-D hour water ' water
2018-03-09 21 785 1 accumulation usage
After correction 2018-03-09 20 7845 0
2018-03-09 21 785 05
Y-M-D hour water ' water
accumulation usage
2018-03-07 13 7845 0 o SEeE U 2
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Table 8. Example of data missing error (Gimpo).

Before correction

Y-M-D hour electnaty electricity £as . gas usage water. water usage
accumulation usage accumulation accumulation
2018-03-07 9 20546.3 0.3 376.6 0 10215 0
2018-03-07 12 20047.2 0.9 376.6 0 1021.6 0.1
After correction
.. .. average gas average water averageu
electricity electricity gas water
Y-M-D ho : usage accumu-— usage accumu-— sage
accumulation usage ) . usage . . usage ;
ratio lation ratio lation ratio
2018-03-07 9 20546.3 0.3 376.6 0 1021.5 0
2018-03-07 10 20546.912 0.612 0.64 376.6 0 1021.53 0.03 0.3
2018-03-07 11 20547.074 0.162 0.18 376.6 0 1021.56 0.03 0.3
2018-03-07 12 20547.2 0.126 0.18 376.6 0 1021.6 0.04 0.4
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