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Fig.1 Relevance degree solving process
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Fig.2 Coordination prediction flow chart
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Table 1 Electricity consumption of the whole society,
industries and residents in a city from 2011 to 2017

FHL R/ (MW -h)

gy

2its B BN B=EE BR
2011 4F 7253522 8.2835 6572803 324262 27.3622
2012 4F 785.1375 9.2836 706.371 6 38.0590 31.423 3
2013 4F 792.670 6  9.5059 708.4419 41.6467 33.076 1
2014 4F 857.2652 9.8529 762.590 8 47.938 1 36.883 4
2015 4F 861.244 1 10.770 6 763.684 5 50.8943  35.894 7
2016 4 768.700 8 11.5492 667.9834 51.161 1 38.007 1
2017 4F 7549890 11.9128 649.8100 53.4295 39.836 7
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Table 2 Total power supply and five buses power
supply in a area from 2011 to 2017

P ft/ (MW -h)

Ay

A4 B 1 B2
2011 4¢ 1 539.768 246.362 8 369.544 3
2012 4F 1712.23 273.956 7 410.935 1
2013 4 1 747.922 279.667 6 419.501 4
2014 4 1 854.716 296.754 6 445.131 9
2015 4¢ 1 869.704 299.152 6 448.728 9
2016 4F 1 910.165 313.626 5 450.439 7
2017 4F 1 973.505 325.760 9 463.641 3
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2011 4F 338.748 9 431.135 0 153.976 8
2012 4F 376.690 5 479.424 3 171.223 0
2013 4F 384.542 9 489.418 3 174.792 2
2014 4F 408.037 5 519.320 5 185.471 6
2015 4F 411.334 9 523.517 1 186.970 4
2016 4F 416.236 4 518.846 3 211.016 5
2017 4¢ 429.171 2 532.581 5 222.350 5
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Table 3 The evaluation index, historical data of
a city and the absolute error of forecast in 2016

EiELY tbss Bl Bk B BR

«a 0.004 3  0.004 4 0.0048 0.0079 0.0057

o 48.0299 1.0507 41.2340 6.9345 3.6334
w2/

(MW-h) 853021 0.3468 152.6527 5.0762 0.236 2
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Table 4 System and bus power supply historical

data evaluation index and prediction absolute
error under different voltage levels

EELA ARG B B2 B3 B4 BES

a 0.0049 0.0053 0.0054 0.0059 0.0089 0.006 7

o 118.98 19.03 28.55 26.17 3331  11.89
R/

(Mw.hy 48296 7847 1127 10.66 7482 5.029
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Table 5 Reliability and accuracy of coordinated fore-
casting of electricity consumption at different levels

P fE Y/ %
" w, w0, WA SRk
oy AR 0.629 5 0.545 8 97.771 4 98.183 7
Bl 0.976 3 0.993 5 99.428 3 99.423 3
a4 0.504 4 0.510 9 97.406 7 99.882 1
= 0.909 4 0.970 8 99.930 7 99.964 1
JE R 0.980 3 0.979 0 99.987 2 99.998 7
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Table 6 Reliability and accuracy of electricity
quantity prediction in harmonized
prediction of different voltage levels

i AT WiBE/ %

" w, w, AT ORIk
7 0.738 4 0.743 2 96.745 7 98.005 7
£k 1 0.897 5 0.924 1 98.868 3 99.126 3
5359 0.867 4 0.867 7 97.467 7 97.836 7
£1£k 3 0.900 1 0.976 4 99.464 3 99.754 6
£k 4 0.916 7 0.963 4 99.745 7 99.747 7
BE£R 5 0.897 9 0.924 4 98.546 2 99.863 1
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Load coordination forecasting method based on information re-modification

CHEN Yiwei', GAO Qiang' ,WANG Linmei', LI Xiulei*, LIU Lixin’
(1. State Grid Taizhou Power Supply Company, Taizhou 318000, China; 2. State Grid Ningbo Power Supply Company,
Ningbo 315000, China; 3. Beijing Tsingsoft Technology Co., Lid.,Beijing 100085, China )
Abstract: The accuracy of load forecasting and the matching of planning are becoming more and more important. Due to the
existence of forecasting errors, the results of different levels of load forecasting will be inconsistent and inconsistent in multilevel
load forecasting. To solve this problem, a load coordination forecasting method based on information re-amendment is proposed.
Firstly, the reliability of the prediction results is calculated by taking the prediction error of the prediction results one year
before the prediction as the prior reference sequence, then the difference of load forecasting before and after the coordination of
forecasting years under the same forecasting method is taken as a new reference sequence. Replace the original reference
sequence , re-correct the information, and obtain new credibility. The coordination forecasting model is established by using this
credibility, and then the coordination results are obtained. Finally, the correctness of the proposed method is verified by the
analysis and calculation of an example.

Keywords :load coordination forecasting;grey correlation theory ;reliability ; information re-modification
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The predictive virtual torque control method for distributed DFIG

grid connected inverter system
CAO Xiaodong', YANG Shihai' , ZHI Yawei', FANG Lei’
(1. State Grid Electric Power Demand Side Management Techniques Laboratory
(State Grid Jiangsu Electric Power Co., Ltd. Research Institute) ,Nanjing 211103, China;
2. State Grid Nanjing Power Supply Company , Nanjing 210019, China)

Abstract : To solve the high performance control grid-connected control problem of doubly fed induction generator( DFIG) , we
propose a predictive virtual torque control method for distributed DFIG grid connected inverter system. Virtual torque is derived
from the concept of direct torque control in motor driven system. It is synthesized from the rotor flux of DFIG and the virtual flux
of grid. On the basis of establishing the mathematical model of the DFIG grid-connected inverter system. The effects of voltage
vectors in different sectors on virtual torque and rotor flux are analyzed. Sequence of three vectors containing two effective
voltage vectors and a zero voltage vector are selected, and it also give a method to calculate the vector action time to make the
power tracking. Finally, the performance of the proposed method is verified based on the 55 kW DFIG experimental prototype.
The experimental results show that this method can achieve the DFIG system smooth and shock free grid-connection, and
guarantee the dynamic and steady power quality of the grid-connection point.

Keywords : doubly fed induction generator;grid connected inverter;virtual torque ; predictive torque control
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