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Êîðîòêîñòðîêîâå ïðîãíîçóâàííÿ ñïîæèâàííÿ åëåêòðîåíåðãi¨ ¹ êðèòè-
÷íî âàæëèâèì äëÿ ñó÷àñíèõ åíåðãåòè÷íèõ ñèñòåì. Ïðîòå òî÷íå ïåðåäáà÷å-
ííÿ íàâàíòàæåííÿ äëÿ îêðåìèõ äîìîãîñïîäàðñòâ çàëèøà¹òüñÿ ñêëàäíèì
çàâäàííÿì ÷åðåç âèñîêó ñòîõàñòè÷íiñòü ëþäñüêî¨ ïîâåäiíêè. Âèïàäêîâå
âèêîðèñòàííÿ ïîáóòîâèõ ïðèëàäiâ ñòâîðþ¹ çíà÷íèé ¾øóì¿ ó äàíèõ, ÷åðåç
ùî òðàäèöiéíà ìîäåëü ARIMA ÷àñòî ãåíåðó¹ çàíàäòî ñïðîùåíi ïðîãíîçè,
íå âëîâëþþ÷è ïiêè ñïîæèâàííÿ.

Ó äàíié ðîáîòi ïðîïîíó¹òüñÿ iíòåãðîâàíèé ïiäõiä, ùî ïî¹äíó¹ ìîäåëü
ARIMA ç àëãîðèòìîì êëàñòåðèçàöi¨ K-means. Äëÿ äîñëiäæåííÿ âèêîðè-
ñòàíî íàáið äàíèõ ¾Individual Household Electric Power Consumption¿ (UCI),
ùî ìiñòèòü ïîõâèëèííi äàíi çà 2006�2010 ðîêè. Äàíi áóëè àãðåãîâàíi äî
ïîãîäèííèõ iíòåðâàëiâ äëÿ çìåíøåííÿ âîëàòèëüíîñòi. Ôóíäàìåíòàëüíîþ
îäèíèöåþ àíàëiçó ñòàâ 24-ãîäèííèé äîáîâèé ïðîôiëü.

Çà äîïîìîãîþ àëãîðèòìó K-means áóëî âèäiëåíî 3 ëîãi÷íi ðåæèìè ñïî-
æèâàííÿ: äíi ç íèçüêèì íàâàíòàæåííÿì, íîðìàëüíi ðîáî÷i äíi ç ðàíêî-
âèìè òà âå÷iðíiìè ïiêàìè, à òàêîæ äíi âèñîêîãî íàâàíòàæåííÿ. Åêñïå-
ðèìåíòàëüíi ðåçóëüòàòè ïîêàçàëè, ùî âèêîðèñòàííÿ ñåðåäíüîãî ïðîôiëþ
(öåíòðî¨äà) âiäïîâiäíîãî êëàñòåðà ÿê ïðîãíîçó çàáåçïå÷ó¹ çíèæåííÿ ñåðå-
äíüîêâàäðàòè÷íî¨ ïîõèáêè (RMSE) íà 38,95% ïîðiâíÿíî ç áàçîâîþ ìîäå-
ëëþ ARIMA. Äîñëiäæåííÿ ïiäòâåðäæó¹, ùî äëÿ iíäèâiäóàëüíèõ ñïîæè-
âà÷iâ ñòàáiëüíi ïðîôiëüíi (êëàñòåðèçîâàíi) ìîäåëi ¹ áiëüø åôåêòèâíèìè
çà ñêëàäíi ìàòåìàòè÷íi àðõiòåêòóðè.
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OPTIMIZATION OF SHORT-TERM ELECTRICITY

CONSUMPTION FORECASTING USING CLUSTER

DECOMPOSITION OF DAILY PROFILES

Short-term electricity consumption forecasting is critical for modern energy
systems. However, accurate load prediction for individual households remains
challenging due to the high stochasticity of human behavior. This paper proposes
an integrated approach combining the ARIMA model with the K-means clusteri-
ng algorithm. Experimental results show that using the centroid of the respective
cluster as a forecast reduces the root mean square error (RMSE) by 38.95%
compared to the baseline ARIMA model, proving that stable pro�le-based models
are highly e�ective for individual consumers.
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