
ISSN 1607-7970. . . 2012.  1                                                                                    63

 621.311:681.3

. , , . , ,
,

. , 56, -57, 03680, .

 ( ) -
. 

, . -

». 
. . 3, .

2, . 4.
: , , , 

, .

, 
, 

 ( ) 
 ( ). 

. : 
, , ),  ( , 

),  ( ) .
, -

, , 
 4  10 . , , 

.  ,   10  
, ,  4 . 

, , -
. -

 2,4 .  (10 12% ). , -

. , 
.

-

. 
.

:

jijijijiji PPPPP ,,,,, ,                                                             (1)

 © ., ., 2012



64 ISSN 1607-7970. . . 2012.  1

jiP , j  (j=1..24) i  (i=1..N -

); jiP , j  (j =1..24)

i ; jiP , , -

; jiP , , -

; jiP ,

 j- i .
 [2, 3]. 

 (1) 

. 
. , , 

,  ,  .  ,  
. 

.
, 

. 
, 

. ,  « » 
 ( 028 CcpT )  6 8%. , 

 (  – ).
.  ,  

, , .
,

, ,  (
, ), . 

, .

. ,  2006 
 13%.  ,  -

 ( ),   16%  
. 

, .
, 

 ( ), . 
.

, 
, , ,

, , 
,  (1).

 –  [1]. -
  mS  ( m -

, , ). 
jiP , , ),...,()Im( 21, mji sssP .

jiP , m mS .

mS . 
 ( ). 

, , 



ISSN 1607-7970. . . 2012.  1                                                                                    65

. , , . 
,

. , 
.

, -
,  :   ( t , ), -
 (W ,  )   (T , 0 C ).  ,  

,  4 : 9 1 , 11 1 , 13 1 , 15 1 . 
 3  5.

. , 
, 

: (-)30 0 C – (+)6 0 C  ( ),  7 0 C – 15 0 C  ( -
), 16 0 C – 35 0 C  ( ).  ,  

T , 321 sss
. 

KkRR k
ii ...1),min( , 

321 sssK  ( )  T , ,Im( ), Imk
i i j kR P

mS , )Im( , jiP i , kIm -

k .  
k .

: 
,  ,  

. , 

 (1).
 (1) 

jiP ,

jiP ,

jijijijijijiji PPPPPPP ,,,,,,, .                                 (2)
, 

, ,
jiP , , . 

.
jiP ,

. , , -
inE . inE

 ( ), 
, extE :

extin EE . , , -
 0,005 ( )  0,025 ( ).

, , 
-11-4-79  150 

 250 , .
,  0,01. ,

, , 



66 ISSN 1607-7970. . . 2012.  1

250 / 0,01 25000extE . : , 
,  100000 . 

, , 
. , 

.
, , 

.  
 (

), i
.

: 
, , 

 60 70 .

.  20 . 
. 

 1 
. , 

,  1 .
, 

.
, 

,  ,  
 (2) jiP , , .

. , 
jiP , -

. ,  « » :
 (9 10, 15 17 .)  (6 8, 18 22). 

, 
, 

. , jiP ,

.
.

1. . -
j, , jiP , , 

, -
1 .  ( ) . 

. 
 – , -

, . 
, -

 (1). 
ji

kP ,  ( Kk ..1 ) 
 (   ).

2. .
 « k »  ( , )

 « »,  ( ) j.
.



ISSN 1607-7970. . . 2012.  1                                                                                    67

: sumjx
k

ji
k

ji
k kiPPP ..1,,,, , jx

kP , j x -

 « k », sumk  « k ».
: sumiji kijTT ..1,, , iT  ( ) i

, k .
 « k »: sumi

k kiO ..1, .
 « k » ( 10sumk ) 

, , 1..m m k m K .

3. jiP , .
i

k
ji OT ,,

 ( ji
kP , ), ,  ( jiT , ) i

kO .

. j
, -

: i
k

jikii
k

jiji OTOTP
sum

,min, ,..1,, .
4.   . ,  

, , , 1..i j iT T j i N .
, Ni ..1

jiP , . 
(2) , jiP , , .

,  -
1 . 

) .

, . , , 
,  1300 . 

. , 
 1 . 3 . 

.1-2 . ,
jiP ,

 ( ). 
 (2) -

 [2].
 (2) 

».  16 
17- . :  2008 2009 ,

, . .
.  1 , -

 16  17  22.11.08  01.03.09 (
 8  11 ). :  – 100,

:  – 5%,  – 14%, 
24   8,9%.  

: , 
,   4,  11   18  .  

. .  1 
, , 

, . 
 – 7 

, .



68 ISSN 1607-7970. . . 2012.  1

 1
, .

0 C
-

.,  4 ,  11  18 
, ,

-15 23805 763 914 1168 1 15:54
9,7 35051 987 1733 1787 2 18:00
2,5 1406 28 102 78 0,5 1:03
5 4 4 4 4 2 1

 -2,5 33645 959 1630 1709 2 16.57

, , . 1.

:  –
0%,   –  4%,   24   1,6%.  ,  .  1,  

 16-  17- ., , 
. 

, .
.2  ( ji

kP , )  ( jiT , )  16-
17- . 

, ,
k

i j i jP T  3-
3

, ,
0

h
h

i j h i j
h

T a T , .2.

. 4  16-  17-
» . 3.

, 

800

900

1000

1100

1200

1300
1400

1500

1600

1700

1800

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

, .

22.12.08
25.12.08
14.01.09
21.01.09
22.01.09
04.02.09
25.02.09

. 1

-100

-50

0

50

100

-80 -60 -40 -20 0 20 40 60 80

dT, 

, 

0

20

40

60

80

100

120

140

160

180

200

22
.1

1.
08

29
.1

1.
08

06
.1

2.
08

13
.1

2.
08

20
.1

2.
08

27
.1

2.
08

03
.0

1.
09

10
.0

1.
09

17
.0

1.
09

24
.0

1.
09

31
.0

1.
09

07
.0

2.
09

14
.0

2.
09

21
.0

2.
09

28
.0

2.
09

, 16 17

. 2   . 3



ISSN 1607-7970. . . 2012.  1                                                                                    69

3210 ,,, aaaa  3.74, 1.56,
0.002, -0.0001. -

96.014

1

2
,,

14

1

2
,,

14

1

2
,,

2

i
ji

k
ji

k

i
ji

k
ji

k

i
ji

k
ji

k

PP

PPPP
r , ji

kP , , ji
kP ,

.
. 2, , 

, , 
.

. 3  (2), 
. , 

 16- . . 4.

 2
 ( jiP , ) 

, -
 ( jiP , ), . 2.

-
-

 « »
 16-  17-

22.11.08  01.03.09 .
, 

 (2)  

 « »  22 25%. , , -
.

.
1.

, , , , 
, . 

.

                         16 .
, ., ,

.
,

./%

jiP , 1799 1374 1581 92,5 / 5,9

jiP , 1681 1258 1516 70,5 / 4,6
17 .

jiP , 1845 1428 1627 101,3 / 6,2

jiP , 1666 1289 1486 75,8 / 5,1

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

22
.1

1.
08

29
.1

1.
08

06
.1

2.
08

13
.1

2.
08

20
.1

2.
08

27
.1

2.
08

03
.0

1.
09

10
.0

1.
09

17
.0

1.
09

24
.0

1.
09

31
.0

1.
09

07
.0

2.
09

14
.0

2.
09

21
.0

2.
09

28
.0

2.
09

, . 

. 4



70 ISSN 1607-7970. . . 2012.  1

2.
. 

.

1. ., . -
. : .  1999.  318 .

2. . , 
. // . . .

». – 2010. . 3. . 57  64.
3. ., . 

 // . – 2011. –  2. 
. 74–80.

 621.311:681.3

. , , . , ,
,

. , 56, -57, 03680, .

 ( ) 
. 

, .

 « ». 

. . 3, . 2, . 4.
: , , , -

, .

ENHANCING THE EFFECTIVENESS OF SHORT-TERM FORECASTING OF ELECTRIC LOAD OF
UNITED POWER SYSTEM

P.Chernenko, O.Martyniuk,
Institute of Electrodynamics National Academy of Science of Ukraine,
Peremohy, 56, Kyiv-57, 03680, Ukraine.
This paper deals with the improvement of hierarchical multivariate mathematical model of the total electrical load
(TEL) for solving short-term load forecasting. In the mathematical model of the TEL additionally introduced an
astronomical component of the electrical load associated with the reaction of TEL on changes in the intensity of natural
light. The algorithm for determining the astronomical component of TEL, and the results of calculations according to
the JSC "Kyivenergo" are described. Additionally investigated questions about automatically choosing the optimal
length of history of information for short-term load forecasting on different intervals of the year. The correctness of the
proposed mathematical models applied to data of united power system of Ukraine using a three-level program
developed by the multivariate forecasting of electrical load. References 3, tables 2, figures 4.
Keywords: united power system, electric load, short-term forecasting, astronomical factors, optimal length of history.
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