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To meet the needs of life, various types of energy carriers are needed, of which
electricity is the most important. Planning to develop electricity generation capacity,
requires foresight and long-term forecasting of electricity demand. The objective of
this study is to forecast electricity consumption in Tehran province for the time
horizon of 2033. Because the parameters affecting electricity demand in different
consumer sectors are different, it is better to separate these sectors from each other;
So, Tehran province's electricity consumption data is collected for consumer sectors
(residential, commercial, agricultural, industrial and public) for a 20-year statistical
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period (2004-2023) and ARIMA model is used for their estimation and forecasting.

In this study, all time series are stationary in first order of difference and according
to the Box-Jenkins method, the best ARIMA model is selected for each of the time
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Est)i/r\rl1vate series. The results show that electricity consumption in Tehran province will
Long-Te’rm increase from 42.1 TWh in 2023 to 71.2 TWh in 2033 and the share of the
Linear Mod’eling residential and commercial sectors is more than 50%. Also, it is predicted that the
Time Series, consumption of the commercial sector will be higher than the consumption of the
Univariate. ’ public sector.
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Introduction

In Iran, during the years 2010-2021, on average, 140x10° boe of electricity has been consumed
annually (equivalent to 10.3% of total energy consumption). During these years, Tehran Province has
ranked first in terms of electricity consumption (equivalent to 14% of the country's total electricity
consumption). Therefore, the objective of this study is to forecast the electricity demand of Tehran
province for the time horizon of 2033, separated into five important economic sectors including
residential, commercial, agricultural, industrial and public. In this way, it is possible to have a general
and key view of the future of electricity consumption in Iran.

Methodology

Electricity consumption data of Tehran province was collected during 2004-2023, separated into
consumer sectors. The approach of the present research is to consider the electricity consumption data
of the past years as a time series. ARIMA (p, d, q) is the most popular linear model in time series
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modeling. ARIMA estimates and predicts based on past values of the variable and current and past
values of the error. The augmented Dicky-Fuller test is used to check the stationarity of time series and
determine the order of differentiation (d). The Box-Jenkins method is used to find the best ARIMA
model among different combinations of p and q lags. Various criteria and statistics are used to validate
models, such as: p-Value, SC, DW, R?, R? adjusted, R? forecasted, RMSE, MBE and MPE.

Results

The results show that time series become stationary in first order of difference. The first order
difference correlogram of the time series was plotted for the first 5 lags (equivalent to one-quarter of
the data); The first lag PACF is statistically significant, whereas partial autocorrelations for all other
lags are not statistically significant; Also, the second lag ACF is statistically significant for time series
of electricity consumption in the industrial sector and for the other time series it occurs at the third lag;
In the current research, due to the small number of data, the previous lags are also examined, as
possible options and potential models and 15% of the data is used in the testing phase. The results of
the criterion/statistical analysis confirm the selection of ARIMA (1,1,2), ARIMA (1,1,2), ARIMA
(1,1,3), ARIMA (1,1,1), ARIMA (1,1,3) and ARIMA (1,1,3) models as the best model in estimating
electricity consumption time series in the residential, commercial, agricultural, industrial, public
sectors and total province, respectively.

Conclusion

It was predicted that the electricity consumption of Tehran province will reach 71.2 TWh in 2033
(69.2% increase compared to the year 2023). Also, it was predicted that the consumption of the
commercial sector will be higher than the consumption of the public sector. In addition, the results
showed that one of the problems of the electricity industry in Tehran province is the high consumption
of electricity in the residential and commercial sectors. Also, electricity consumption in different
consumer sectors is affected by common parameters that are not covered in the separate modeling of
these sectors; Because the forecast of electricity consumption for the total province does not match the
cumulative sum of the forecasted amounts for the consumer sectors.
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1. Moving Average (MA)

2. Auto-Regressive (AR)

3. Auto-Regressive Integrated Moving Average (ARIMA)

4. Vector Auto-Regressive (VAR)
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6. Vector Error Correction (VEC)

7. Auto-Regressive Conditional Heteroskedasticity (ARCH)
8. Long-Range Energy Alternatives Planning System (LEAP)
9. Market Allocation Model (MARKAL)

10. TIMES
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