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An improved unbiased GM(1,1) model and its application in mid-long term electric load forecasting

ZHENG Wen-chen, JI Pei-rong, LUO Xian-ju
(College of Electric Engineering & Information Science, China Three Gorges University , Yichang 443002,China)

Abstract: An improved unbiased GM(1,1) model

transforming every datum of raw data sequence into its n-th root. It is demonstrated that the property of the improved unbiased

is constructed by producing new data sequence with the method of

GM(1,1) model is superior to the unbiased GM(1,1) model by numerical experiment. Moreover, the improved model is applied to the

electric load prediction of Taiyuan district. The actual results also show that the mid-long term load forecasting accuracy can be

enhanced by the improved model.
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Tab.1 Experiment statistics results of RMSE

R 1% 2% 3% 4% 5% 6% 7% 8% 9% 10% 11%

AR GM(1,1)

FF R ABOE TR GM(1,1)
FF =TTt Tl GM(1, 1D
FFPUIR Ty S AR GM(1,1)
FFHRTT TR GM(1,1)

0055457 0.109885 0.166075 0.222605 0.276617 0.330657 0.385594
0276477 0330525 0385416
0276510 0330573 0385471

0.276542 0330613 0.385519

0439790 0499730 0.555217 0.609685
0439600 0499500 0554942 0.609397
0439670 0499583 0.555036 0.609507
0439729 0499653 0.555116 0.609599
0439773 0.499704 0555175 0.609667

0055434  0.109833 0.166009 0.222507

0055442  0.109845 0.166031 0.222534
0055448

0.055453

0.109856 0.166051 0.222555

0.109864 0.166065 0.222573 0276565 0330643 0.385555

HL A=10,a=0.3N=10., LR NE 2.
=2 TWGRIHER RHSE
Tab.2 Experiment statistics results of RMSE

R 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%  11% 3
FAR GM(1,1) 0574500 1126166 1684438 2258306 2854452 3513713 4042218 4612187 5143895 5735027 6511082
FZRFEFTLMR GM(1,1) 0319516 0635778 0956715 1284607 1.589725 1945892 2232756 2555955 2873601 3.170968 3.539164
FF=XAHHTHR GM(,1) 0311233 0621636 0938177 1.257877 1.554751 1901103 2.181236 2497204  2.806829 3098188 3.453747
FFHORF ST GM(1,1) 0311475 0621963 0939627 1.258623 1.556492 1902037 2.182839 2498178 2807655 3.101143 3.455552
FREXRASHTLR GM(1,1) 0312534 0623293 0943093 1262423 1.562060 1908067 2.190241 2505930 2816236 3.112239  3.466948
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Tab.3 The whole society power consumption of Taiyuan district/TW * h

F4 1997 1998 1999 2000

2001 2002 2003 2004 2005

kN 8.3974 8.4247 8.5879 8.6934

9.5948 10.0861 10.9352 11.5075 12.6192
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Tab.4 The fitting results of the unbiased GM(1,1)model and the improved unbiased GM(1,1) model to the whole society power
consumption of Taiyuan district /TW « h

£y 1997 1998 1999 2000 2001 2002 © 2003 2004 2005

e 83974 84247 85879  8.6934 95948 10.0861 109352  11.5075  12.6192

Tl GM (1, 1) #H 8.3974  7.9565 84640 9.0039 95783  10.1892  10.8392  11.5305  12.2660
FZRF LR GM (1, 1) HEH 8.3974  8.0200 8.5234 9.0583 9.6268  10.2310  10.8731  11.5556  12.2807
FERFHBERGCGM (1, 1) #H 83974  8.0392 85409 9.0740 9.6403  10.2403  10.8813  11.5604  12.2819
FEOOR A B LM GM (1, 1) R 83974 8.0484 85494 90814 9.6467 102470  10.8848  11.5622  12.2818
FHEARHBERGCM (1, 1) HEH 8.3974 8.0539 85543 9.0858 9.6503  10.2499  10.8867  11.5632  12.2816

#=5 FmaM (1, 1) EEFNBEHIE O (1, 1D BENEELLE/ TW-h
Tab.5 The comparison of accuracy between the unbiased GM(1,1)model and the improved unbiased GM(1,1) model/ TW + h

T oM, F IR M FZXAFBOE LM GM  FFIRF SO GM  JF H XN 80 s GM
1) &R GM (1, 1) #EH 1, 1) 1, 1) (1, 1) #ER
RMSE(RI#HE) 0.244016 0.235531 0.234931 0.234940 0.235034

+* 6 K/FIBX 2006~2014 £ 2R S ARBAIFAAE/ W h
Tab.6 The prediction results of whole society power consumption of Taiyuan district from year from 2006 to 2014/ TW + h

G 2006 2007 2008 2009 2010 2011 2012 2013 2014
Fg 13.0485 13.8629 14.7281 15.6473 16.6239 17.6614 18.7637 19.9348 21.1790
P ZHANG Ning, HAN Fu-chun, WU Tian-wen,et al. Power
S 1‘% System Load Forecasting Based upon Grey Model[J].

Journal of Electric Power, 2006, 21 (1): 26-30.

835, WRMEKE GMU, )RR HAE By S Tl o
RIS D). B EARERNA, 2006, 25 (3): 24-26.
CAI Qiong , CHEN Ping. GM (1, 1) Model and Its
Application in the Power Load Prediction([J]. Techniques
of Automation and Applications, 2006, 21 (1): 26-30.
FIE. K. BB 8 RGHRK G TN 0 H 77 i
U ARG R AEMEER, 1998, 10 (3): 45-50.
ZHOU Ping, YANG Lan, ZHOU Jia-gi. The New
Method of Electric Power System Load Grey
Forecast[J].Proceedings of the EPSA,1998, 10(3): 45-50.
HEIR, HEL, B RETIEI MR RS

T GM(L DIEBUERD b, ASCRH TRy
SRBE P AR T IR O 18 B A R B B B v
SPICR GM(1, DECES AR, T3 H T ofidt GMI(1,1)
FERL, FEUESER A IEIEE T S8GE M GM(1,1)
BRI T B GM(L DR, FrRlRURER (5]
R, MBEEMHE. HELRERDREM
AR SEBRER AT IR A =R R R et bR
PR BRI E SR ERASCETL R GM(L DB
BIRT R ST ARAR AR B . T VAR S [6]

for TN AU HES o TS5, 2001, 21 (9): 105-108.
&% ik JI Pei-rong, HUANG Wei-song, HU Xiang-yong.A Study
on the Properties of Grey Forecasting Model[J].Systems
[1] FEie,FRE, FRBEEREERAS 4 H-HHRE Engineering-theory & Practice, 2001,21 (9): 105-108.
PRI B REBEI,1997, 21 (4): 66-69. (7] HiE%, HEN, HPB LRKETIEED.RLE LT

[2]

[3]

WANG Feng, YU Er-keng, ZHOU lJing-yang. Energy
Management System (EMS), Part Four-Electric Power
Load Forecasting[J].Automation of Electric Power
Systems, 1997, 21 (4): 66-69.

LM, FWERE KOS AP NS M
IR AT RMER, 2006, 8 (2): 18-25.

FAN Ying, GUO Jian-wei. The Improvement and
Application of Grey Model for Electric Power Load
Forecasting[J].Power Demand Side Management,2006, 8
(2): 18-25.

KT, HER, RRX, SETKEERNBUIRSE
ST BT %4R, 2006, 21 (1): 26-30.

(8]

REHUFEAR, 2000, 22 (6): 6-7.

JI Pei-rong, HUANG Wei-song, HU Xiang-yong.An
Unbiased Grey Forecasting Model[J]. Systems
Engineering and Electronics, 2000, 22 (6): 6-7.
IR, RENRAAH. SN AR ERK G
AR D). SRR, 2001, 23 (1): 59-62.

JI Pei-rong, HUANG Wei-song, HU Xiang-yong.An
Unbiased Grey-forecasting Model for Electric Load
Forecasting[J]. Journal of University Three Gorges,
2001, 23 (1): 59-62.

(F#% 44 W continued on page 44 ) -


http://www.cqvip.com

D 000 http://www.cqvip.com]

feg

Bidding Strategies for Generation Companies in
Electricity Markets[J]. Electric Power Systems Research,
2005,73: 305-312.

[4] Vehrilainen I, Keppo J. Managing Electricity Market
Price Risk[J]. Eur J Res, 2003,145(1):136-147.

[6] LIU Min, Wu F F. Managing Price Risk in a Multimarket
Environment[J]. IEEE PWS 2006,21(4):1512-1519.

(6] CHEN Xiao-ling, He Y, Song Y H, et al. Study of
Impacts of Physical Contracts and Financial Contracts on
Bidding Strategies of GENCOs[J]. Electrical Power and

" Energy Systems, 2004,26: 715-723,

[7] Tanlapco E, Lawarre J, Liu C C. Hedging with Futures
Contracts in a Deregulated Electricicty Industry[J]. IEEE
PWS, 2006,17(3):577-582,

(8] Mgz, Hmes:. vl T o I v pg T 3% 20 B i) B2
BFRJ]. & EH B HLTSMR,2001,21(10):20-23.

LIU Ya-an, GUAN Xiao-hong. Market Allocation
Problem for Energy Demander in Power Market[J].
Proceedings of CSEE, 2001,21(10):20-23.

(9] MWz, BHRE ZEXEERZRNHTREELLS

R B /1R G B3, 2002, 26(9): 41-44.
LIU Ya-an, GUAN Xiao-hong. Optimization of Purchase
Allocation in Dual Electric Power Markets with Risk
Management[J]. Automation of Electric Power Systems,
2002, 26(9):41-44.

(10] 3&, LFh, BAE. KR FM4 T oo v R

RS, B, 2004,28(11):18-22.
GUO Jin, JIANG Wei, TAN Zhong-fu. Research on
Optimized Power Purchasing of Power Suppliers under
Risk Condition[J].Power System Technology, 2004,
28(11): 18-22.

[11] Woo Chi-Keung, Karimov R I, Ira Horow- itz .Managing
Electricity Procurement Cost and Risk by a Local
Distribution Company[J]. Energy Policy,2004,32: 635-
645.

[12] Vehrilainen I, Keppo J. Managing Electricity Market Price
Risk[J]. Eur J Res, 2003, 145(1):136-147.

(13] 4JKE, 4Bk, TIHFFE T ECH A B MR A K A fy
R Em AT 48888, 2007, 35(12) :63-67.

ZHU Zhao-xia, ZOU Bin.The Risk Model of Distribution

Utilities and Analyzing the Infection[J]. Relay, 2007,
35(12):63-67.

(141 ARJ6EE, 4Rk PIM HAIT37 BN G20 5
g Az, 2006, 30 (23): 53-57.

ZHU Zhao-xia, ZOU Bin. Statistical Analysis of
Day-ahead Prices in PJM Market[J].Automation of
Electric Power Systems, 2006,30(23):53-57.

[15] Ffg, EH, SRl VS4B R R AR

RILKEHRED). ARZERABIL, 2004, 28 (19):
27-31.
WANG Jian, WEN Fu-shuan, YANG Ren-gang.
Optimal Maintenance Strategy for Generation Companies
Based on  Chance-constrained  Programming[J].
Automation of Electric Power Systems, 2004,28(19):
27-31.

(16] ZERHE, i, XIFEEE. ETHSARMBIM R BAH
FEARRMELY]. T E LT R, 2006,26(10): 120-123.
LI Yi-guo, SHEN lJiong, LI Xi-chui. A New Bidding
Strategy for Power Plants Based on Chance-constrained
Programming[J]. Proceedings of CSEE, 2006,26(10):
120-123.

(17] XIEEE, BHNE. BEHR SR M]IER. FEE
REEHARAL, 2001
LIU Bao-ding, ZHAO Rui-qing. Stochastic Programming
and Fuzzy  Programming[M].  Beijing:Tsinghua
University Press, 2001.

(18] FAM, MR BEEERMENAM] IR BT
Ab R4, 1999.

ZHOU Ming, SUN Shu-dong. Genetic Algorithm Theory
and Application[M].Beijing: National Defense Industry
Press, 1999.

[19] http://www.pjm-cem.com/markets/energy-market/day-ahead.

html[EB/OL].

¥ A#A: 2007-07-09;
EB RN

EiBR (1982-), %, MiEHRL, AEFAALAT
3%; E-mail: haihuangirl@yahoo.com.cn

3K (1965-), F, H-E, Hig, T EHRLFTEHE
A Ee § Bk,

#£EIAH#A: 2007-11-02

(E#F39R

(9] AR4Ty. By 7 7y T A9 T A K 2 TR AR AU B S [D). B
8: ZeK¥, 2004.
ZOU Hong-bo. Research on Unbiased Grey-forecasting
Model of Power Load Forecasting[D].Yichang: Three
Gorges University, 2004,

[10] %R KRR ALTFHETFDLARE: LR
K2, 2006.
CHAI Xue-jun. Study on the Economic Value of
Electricity in Taiyuan City[D].Baoding: North China
Electric Power University, 2006.

continued from page 39)

s EH: 2007-05-17;
EHEEf:

HLFE 9815, §, MEMEL, HEARAEL AR
A R); E-mail:zwc810324@yahoo.com.cn

TR 09627, F, ik, BTARA €A H AR
RLLAE;

FRA (1982-), B, ML, HEMBILH R
AR,

EEIHHA: 2007-08-31


http://www.cqvip.com

