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Fig. 1 Evaluation index system of power grid development
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Tab. 1~ Comparison of reliability of power supply (% )

S 2011 2012 2013 2014 2015
EEREST \99.858 99.915 99.940 99.880
BT HLRSEYE 99. 588 99.732 99.878 99.946 99. 910
Fop AT A 99. 887 99.920 99.960 99.982 99. 967
AR HI 99.507 99.682 99.855 99.936 99.894
TE 7 RIR B 2011 AF 425 4 AR
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Tab.2  Comparison of energy availability of DC system (% )

Eofpy 2011 2012 2013 2014 2015

SETHE 9485 95.57 94.24 93.57 95.24
FETTHMEIME 96.47 97.06 96.75 96.78  96.31
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Tab.3  Availability of AC main equipment of CSG (%)

&£y 2011 2012 2013 2014 2015
500 kV 32745 99.786 99.918 99.930 99.949 99.957
220 kV F745  99.844 99.951 99.970 99.980 99.991
500 kV £:f%  98.942 99.035 99.527 99.803 99. 847
220 kV £:8%  99.631 99.899 99.952 99.956 99.976
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Tab. 4  Evaluation index of green development level
of power supply side
&£ 2011 2012 2013 2014 2015
L HEAb AT REIRRENL o LL/ %

SESEHE 27.69 28.52 30.82 32.90 34.28
T 5 L I 44.47 44.50 46.09 48.46 49.79
2. JEfb A BIR A /%

A E 17.55 21.28 21.42 24.71 26.89
R 7 HL M 31.28 37.96 37.74 45.54 49.46

3. RAFRUESEFE (g ARBE/ kW - h)
UNGEACN 308 305 302 300 297
77 HL 306 303 302 299 296
4. PR AR HESEAE (g FRME/KW - h)
R AL 329 325 321 319 315

Ry HL ¥ 326 323 322 320 316
5. HfrkZ b A RERE (g FRIE/KW - h)
5 7 HL ¥ 199 198 194 172 144
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Tab.5  Statistical results of comprehensive line loss rate (% )

E 2011 2012 2013 2014 2015
7 HL A 6.54 7.25 7.20 6.94 6.72
Il 5% HL Y 6.53 6.73 6.83 6.81 6.78
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Tab. 6  Limited capacity and proportion of power in CSG
gy 2011 2012 2013 2014 2015
TRRER/(1x10°kW) 829 738 1619 1193 1618
YA RILE/% 4.47 3.66 7.14 4.84 6.01
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Tab. 7  Statistical results of capacity load ratio of CSG
i SR W =@ SUM i
500 kV e 5 1.88 2.66 2.64 2.15 /
220 kV H 5 1.98 2.37 2.77 2.30 2.27
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Tab. 8 Perk power load and energy staggered due

to network constraints of CSG

oy 2011 2012 2013 2014 2015

Bl J1/(1x10°kW) 1240 45.0  16.5 5.0 39.8
B/ (1 10°KW - h) 9.913  1.714 0.834 0.017 0. 131
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Tab. 9  Utilization hours of power generation (h)
G 2011 2012 2013 2014 2015

1. 2 ERHLLLAI /N %

[ 4730 4579 4521 4318 30988
7 HL 4482 4431 4240 4123 3804

2. JKELHLLH A FH 7N 5L
A ETHy 3019 3591 3359 3669 3590
5 HL 2023 3538 3273 3712 3738

3. BRI/

ENERA] 5305 4982 5021 4739 4364
7 HL 5436 4842 4787 4331 3775
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Tab. 10 The amount of clean power energy discarded
oy 2011 2012 2013 2014 2015
SRR/ (110%W-h) 0 0 11 168 16l
AR R T/ % 0 0 0.5 5.7 4.9
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Tab. 11 Energy utilization rate of DC system (%)
£y 2011 2012 2013 2014 2015
4 E EH Y 43.08 45.84 49.06 48.81 51.61
MM E R 34.10 47.45 53.51 60.96 63.37
2,42 ZURA%KFBAM
MK AT, w77 FL I 500 kV 3748 5 £ 2K
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Tab. 12 Toad ratio of 500 kV main transformer (% )
oy 2011 2012 2013 2014 2015

TR 30.4% 29.0% 35.9% 31.0% 30.3%
BRI E  65.5% 65.6% \  67.6% 65.3%
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Tab. 13 500 kV busbar voltage qualification rate of CSG (% )

oy 2011 2012 2013 2014 2015
HIRS 99.9999 99.9999 99.999 9 99.999 9 99.999 9

I AR 100 100 100 100 100
PP 99.96  99.96  99.998 1 99.998 1 99.997
=P 99.98  99.98  99.97 100 99.98
SONFYE 99.49  99.99 100 100 100
WY 99.96 99.98  99.972  99.952 99.977 9
I \ 99.71 100 100 100

BRI H \ 99.95 99.973 99.982 99.97
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Tab. 14 The power grid frequency of CSG

£y 2011 2012 2013 2014 2015

PR ERE R % 100 100 100 100 100

Ei®/Hz - 50.09 50.10 50.11 50.09 50.08
&SI /Hz  49.90 49.90 49.90 49.83 49.89
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Constitution and application of practical evaluation indices for power grid development
NIE Jinfeng' ,CAO Yi',CAO Jing’,YAO Wenfeng'
(1. China Sunthern Power Grid Electric Power Research Institute , Guangzhou 510530 Guangdong, China;

2. China Energy Engineering Group Guangdong Electric Power Design Institute Co. ,Ltd. , Guangzhou 510663 Guangdong, China)

Abstract: The evaluation of power grid development is an important part of the closed loop management of power grid planning,which is of

great significance to the improvement of the level of power network planning,construction and operation. According to the current status of

power planning research ,however ,the study of power planning evaluation is a relatively weak. It is urgent to establish a reasonable evaluation

index to carry out evaluation and improve the level of the power planning and construction. Based on the characteristics of the power grid,this

paper constructs a practical evaluation index system from five aspects:safety, green, coordination, high efficiency and high quality. Then, the

trend analysis and comparative analysis are applied to evaluate the development level of the southern regional power grid scientifically,

systematically and objectively from five aspects, including safe power supply, green development, coordinated development, efficient

development and high quality development. Finally,,some suggestions on improving the development level of the southern regional power grid

are proposed in the light of the results of the evaluation. The evaluation index and method proposed in this paper,is closely related to the

engineer practice and is easy to operate. It is of great significance for similar power grid development assessment inthe future.

Key words : power grid development ;evaluation ;safety ; green ; coordination ; high efficiency ; high quality
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