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Fig. 1 Daily mean power load in Shanghai from 2004 to 2008
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Fig. 2 Daily mean meteorological power load rate and daily mean temperature of

working days and non-working days in Shanghai from 2004 to 2008
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Fig. 3 Daily mean meteorological power load rate and daily mean

temperature in Shanghai from 2004 to 2008
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% = ES S 5 ESS
1 Cos 10 T
2 Cuy 11 Ts
3 Wy 12 Ts
4 Py 13 Tnax
) Reoz 14 Thin
6 Reos 15 T
7 R 16 Tody
8 Rz 17 Tinax2a
9 he 18 Trninz

ML CBLAE T 152 Ty s T s Toi s Tooay) - IS X
I 24 h AR AL (T s Toos s Toines ) FH O TR JBE AH X
BN B FE 2 O TR SR A1 s SRR AR ARG
TR R SR AR S R AR T BLIEAC . &



458 rH

/:C

%

L
=

Eird 24 %

FRAMK; AR B S HF R G R L A
K5 HAP- R RGE 5 H -3 05 0 5 BR B0 1E A
KA HA AT N A OG s B AR B G T R
15 14:00 RN TSR, &2 4F D TE A 56 5 i SR K

5 H ARG R R A K HAb Y IR AT
AR KR AN s HAF RS A R H
AR XL JRE o e B A AR S A H Al Z A 2 O IE A
K.

1.0
0.5
<
@ 0.0+
oI
=
_05,
Lo W 7>25C W I8C<T<25C 6C<T<I8C T<6¢C
1. T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 1l 12 13 14 15 16 17 18
RRERG S

4 BFFAMRIRLERS HFHTROM R E R

Fig. 4 Correlation coefficients of daily mean meteorological power

load rate and meteorological elements in all seasons
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The Relationship Between Power Load and Meteorological
Factors with Refined Power Load Forecast in Shanghai

Liu Hongya"” Cao Liang”
Y (Shanghai Meteorological Center , Shanghai 200030)
2 (Dispatch Control Center of Shanghai Electric Power Company , Shanghai 200041)

Abstract

The forecast value of power load is an important reference for the power dispatch, and meteorological
conditions have a significant impact on the diurnal and seasonal variation of the power load. Therefore,
power load data of every 15 minutes in Shanghai and observations of Baoshan weather station (ID.:58362)
every 3 hours from 2004 to 2008 are analyzed to study the correlation. It’s found that the meteorological
power load is most closely related to the temperature. When the daily mean temperature (DMT) is great
than 25°C, the daily mean meteorological power load rate (DMMPLR) is positive, DMMPLR increases
with the increasing of DMT; while DMT is great than 18 C and less than 25°C, DMMPLR is negative,
DMMPLR increases as the DMT rises too; when DMT is between 6 C and 18 C, DMMPLR is negative,
DMMPLR decreases with the increasing of DMT; and while DMT is less than 6'C, DMMPLR is positive,
the magnitude of changes with DMT is slightly. Moreover, the characteristics of power load diurnal varia-
tion curve display significant differences in different temperature ranges or under different weather types.
Taking the summer season (T==25C) as an example, the peak of power load rate appears around 1100 BT
in rainy-day, appears at about 1400 BT in the day with rainy-afternoon, and appears in the afternoon in the
day with sunny-morning; the diurnal variations of hourly mean meteorological power load rate
(HMMPLR) are basically the same in the day with rainy-morning or overcast-morning, suggesting that
precipitation is not very important, but the sky condition has the main influence.

Stepwise regression method is adopted to get the prediction equations of DMMPLR in each tempera-
ture range, and then the forecasting values of HMMPLR, under different weather types, calculated by
multiplying the statistics coefficients (HMMPLR/DMMPLR) obtained in advance. The forecast test re-
sults in 2009 show that, using the 3-day average (before the forecast date) of the trend power load as the
trend power load of the forecast date, the mean of absoulute relative error (MARE) of daily mean power
load forecast value (DMPLEV) is about 3. 6%. The MARE of DMPLFV of non-working days is larger
than that of working days. In working days, while DMT is greater than 18 C, the MARE of DMPLFV is
lower, when DMT is less than 18°C, the MARE of DMPLFYV significantly increases. The MARE of hour-

ly power load forecast value is about 4 %.
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