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ABSTRACT: As the foundation of system daily scheduling
and operations, current deterministic forecasting algorithm of
the magnitude and timing of extreme load is not satisfactory.
Probabilistic forecasting is an effective way to reduce the risk
of inaccurate forecasting of extreme load. This paper took peak
load as an example, analyzed the multi sub-peaks characteristic
of load curve, studied the statistical features of the peak load
magnitude and timing, established the regression model
between peak load occurrence time and sunset time; based on
sorted statistics of peak load daily increments by weeks and
seasons, the paper forecasted the probabilistic density functions
(PDF) of sub-peak load magnitudes, calculated the PDF of the
peak load magnitude via sequence operation theories,
forecasted the timing PDF employing total probability formula.
Method proposed in this paper has been applied to a city in
North China and the results prove the effectiveness of this
method.

KEY WORDS: power systems; short term forecasting; bus
load forecasting; sequence operation theory; extreme load;

occurrence time

FE: WAL AT IR S O 22 P WIS AT R
B, T EC TR FE A A AR N S BREE Ak ) T
2 FRE AR AL 57 gy FOUIN AN T DR P IR PR AT 200 48 o DA
e T A, IRNFIRT T ARAE G (¥ 2 W ARp 1 204 T R A
5L ZI G-, dE ST T H VRIS ) S 6 e e HY BN TR
Z AN el A B o BET I TAD R AR 67 A 38 et R 23 2R e ok, Tl
N RIS T i IR R B 3 20 AT (probabilistic density
function, PDF), iz H)JFHia H BB H 5 i A s AE 1

EEWH: EEAREEIESEIH (51077077, 50777031).
Project Supported by National Natural Science Foundation of China
(51077077, 50777031).

R AT, TR A A 2, ST ki 74t L
ZIROMEAR LT 73k SRR Ty S0k (0 SRR 0, o
5 L4 PO MBI 757 9 T LA 2CH A e R 5 00 B
SEGIR: WAL NS RGN, SEhE
SRS B L)

0 518

TG V8 A LAA IR A7 Aar 1 £ A F000 X6 52 17 6 383 47
FETI,  SE RRER AP AT RN, e AR AR AE T
AT HEAf MO 4R 70 07 fmr 0 St R v i — L8 0GB A,
AT BT . B T I HER T,
Y O H TFAUNLZ 50 B R/ ot S e vy 7y Y]
Wf%, SECIRITFILEEMIC, WK iz 3k
(15 88 FH AN A 5 71 (1) 2 4 ) s 40 SR e v 7 i T
i, FECFRITFLA B, W2 B4R AL 7
P R APRE AT, FERRGIEAT AR M.
S AR AT PN 5 B v B Aur POMIMEL S5 S A2 — 2, K
PE RAEMIER 72, HILHRIE RGN HIERERE, &
g THFHLUE R A -

ANl ¥ H e Sy« H S A BT 11 T0000 48 FR
N RAB AR TN 7o — 7 T, T] DA A A R A Ay
LR TR T, E REA5 B R AR 57T (0 T 25 5
B Ry (1P S0y = 27 L LR ERAR GRIOE SR 7R
J5 1,

i) H g v B O 5 S — RS A i e
1, NG — DI R, BEJCyEAS TR S e i
Al REH ILAIMER, MG e T & S nT BE R 8N
SN § P I B2 SN = R 7 S S 1 SO M T



5522 1

o 3755 BRAR S Ay A R BN 20 (4 R Ak N 65

P T R0 i (R T, SN AR 2 £ 000 B
FrE 2T R, TN Sh AR I B T sl
FEHL IR U2« AT S DA A5y T S L
PR TN SRR, SR kw5 R} 221
SONTEL . R, SIS E MR A0 DA, s
TR AR B Auf RSP () 000, AT R

5 — FB M S AR PRI AN [, A AR S
M S BT AR IE S E——2 AN B IES AW
BEATLAR f5 o KA PR AR 362 S R i or A 1, Rt
ANFEHT F — BN 20 23 B T S B, 7 75 AT N
Z AN B AL AR HE (14T RONE 5 2% P L d R B MR
B EIRCE TS

FE TR AR B 5 Af NE R 238 B2 (R IRD ), TR N A
PRI IR AR A A H BRI 221, DR I 7 e W A
gy LIS 20 KA 3 PR T o SCRR[ 107 gk i) B AFF 59
WAL 7 A IAD O T R0 BT 220 £ ) ]
B, AN Z SRR AT A A A TR, T
DA JEE S v g S BB I HL, A8 A0 e
A7 PR IACH PR FREII i s

A SC R B da S e S e S T M AR A7 A
WAL % JEC S B0 o 2200 P M2 2 T 792, AR A AL 670
fof tH IS ) (R ) P RO e v ek, 38 P Hlis S B
TR T A R doe e S A ML 5 R BT 20 (R R0 A

N T RIRTTE, A LA d e G e R T 4y
BT, H AR Gar TIN5 70 5 22 2848L, AR S
AT A AR UL
1 HERSHETHERFES T

1.1 B&ESHERISIERE

A 2 AT 22 A7 e, 2% e 1 R
55 BN 2 AP E T Fo et s (AL A
I G D7 S E I T (O A T B, AEEL 1T 96
s R H S fhZe b, D T2 48 )IZCATIE R 1
AT (R ), T T 81 R IR 2 AT
IV (I vy Ve ), TR T ST PR XU R o /DA X

6

W1 P 52 Tl
4t . i

AT IGW

-

1
1
1
! i
0 L L L L H
0 16 32 48 64 80 96
PR

Bl deA R A E S T2
Fig.1 Typical load curve of a city in north China
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Fig.2 Frequency distribution of

peak load occurrence time
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Fig. 3 Peak load occurrence time during a year
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Fig. 4 Altitude of peak load during a year
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Fig. 5 Peak load altitude and

timing forecasting procedure
3 HE&HERERBRETN
3.

1 [EEEMS LRI

H g e G (RN 1k« a3k 5 F 1 2 e
TN £ 32 R A, AR EFE IR AEA 5 (K ZE v A af LA
ST RS ML S R v Ay 1) DA _EAR A A . A SRS
R TN H s VS H S S5 9 H 8] $ 4 48
e FEME H s o kR, RRER, P
P g AT PR 0 AT 40 P A8 [ T 0 1 6 (1 20 AR
Pho T HER I GUT v Al DA B i A 1R T B
FaPE L R, TR A R RIA S
RBEHT n KA PTLH, B8 n+1 RAFFHIE, Dk
Gy 1) e h

L=[ly L - 1] (1)



5522 1

o 3755 BRAR S Ay A R BN 20 (4 R Ak N 67

SE AT IR
A=[4, 4y - A,4] (2
Aj: j+1 _lj: j: 1525"':’1_1 (3)

W n=365, HIHET AT A KI5 0 4 A F
R, S R A 4% T 2
KA R R ALY 4. 6 45 A A AT
BB 25 R RSIEAT T 402, 4 WL A IR R T
BRI 47, R A bR R LR TR,
YARFRIOTRIR(R N I 6 T TR B
PEBOK, AN S, NS R R

HiEs
3 3
| Z 3
w 10 = Y
2 05 = i : i,
€ o0p f O Ot € A |
B osp * . ; d & T . :
= 0or il = :
m -1.0 : T m -3 : 1
1 3 5 7 1 3 5 7
LR AR LR H AR
(a) HF (b) %
= =
g 15 g 15
B sl 1) L
= 05f , = 05 Vi
= iy |z I
& -0.5 i * & -0.54 §
= . = b
m -1.5 L L m -1.5 . .
1 3 5 7 1 3 5 7
LR A SRR LR AR
(c) Bk d) &7F

6 HEmSHfEENsLEitE
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Tab.1 Expectations of peak load increments in different season and week type

MW
S HEECGEE)  BEEEKE)  BEERE) BRERES)  BER0EZE)  BEREE)  BEEEE) YRRES)
Ji— 14.730 -373.070 150.3700 —111.630 —46.201 —85.341 39.423 —117.920
JE— 12.850 291.700 112.9000 -21.300 10.320 297.000 23.950 45.900
Ji= -39.955 84.543 —85.8150 36.199 —41.634 39.171 —-32.000 7.028
JH Y 151.360 —61.092 0.2883 —29.981 41.190 —-111.210 -36.535 —93.742
JA —535.600 —-1073.600 -629.6700 —565.160 —240.800 —477.900 —206.760 —298.370
JA7S -331.140 -276.810 —-197.0700 —154.470 —-132.520 92.281 -132.910 46.458
JAH 756.540 1352.400 857.1900 719.950 364.120 243.990 477.560 293.370
*2 FRIEZHLE. FTREETHHAEENHE

Tab.2 Variations of peak load increments in different season and week type MW
S HEEEE)  BEECIE) B REEEE)  PEREE)  BERGER)  BEREE)  BEEmKE)  BREREE)
Ji— 264.38 798.16 335.22 159.27 214.13 745.08 209.95 159.95
Ja 204.74 511.37 180.48 211.22 171.48 319.58 246.87 212.11
JH = 201.94 693.31 190.07 236.01 225.81 894.76 159.28 309.33
JE Y 213.17 675.58 185.61 222.10 162.22 531.55 124.85 141.23
Ji T 203.07 850.93 391.70 288.99 83.04 461.10 250.91 195.95
JA7S 304.63 462.81 212.42 264.86 227.68 929.69 273.94 250.37
JiH 188.71 626.50 227.97 347.21 188.71 626.50 227.97 347.21
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Fig. 8 Sequence operation process of different load peaks
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Tab.3 Probability and frequency comparison

DRTERARNE  EXNEREE B

X J7) 5 JE

1192.30 0.104 1 0.9882 0.9943
1052.00 0.0918 0.9529 0.986 8
911.77 0.079 6 0.905 8 0.9695
771.49 0.0673 0.8823 0.9345
631.22 0.0551 0.7647 0.8711
490.95 0.0428 0.6235 0.7670
350.68 0.0306 0.494 1 0.6105
210.41 0.0183 0.2705 0.3974
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Fig. 9 Probability and frequency comparison
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