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Table 1 Monthly average wind speeds

At WE/(m-s D A WE/(m-sH
1 8.339 7 6.526
2 7.884 8 10. 168
3 9.934 9 8.159
4 9.372 10 8.265
5 8.539 11 9.055
6 6. 883 12 10. 681
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Table 2 Monthly average illumination intension of PV

A ﬁ'ﬁﬁﬁﬁiﬁ-ﬁ)/ R ﬁ%ﬂﬁ?&ﬁ;/ )
(kW= h) + (m? = ™1 (kW +=h) + (m? - D™D
1 2.390 7 6.579
2 3.111 8 6. 050
3 4.655 9 5.138
! 5.667 10 3.851
5 6.338 11 2.635
6 6. 805 12 2.202

2.3 WHRARZWEMESH
AR R G RIGH ARy 4. 74 MW,



28 2 » £

h, A &

2007, 31(9)

5 fi P 2 % R AE L O AR PR 2 A R R TR R S AR R SR
sz FE T RS A, WAL FE T a0
FLIAFEIE F (FOR) 4092 0. 01 Fil 0. 02, F- ¥k
SRTEHEI(MTTR) 23 %10 10 h #1768 h,

3 EHIaw

A TE R, 0 i 78 L X F- 2 XGE S 8. 66 m/s, K
AR, D AR S T (E 2 R O 750 kW B g il
WA AL Fr ik R EHC 20 &, BEIBOKEH
REJ7 B LRI R 0~2 MW, L 100 kW 2y 87 5
. AL A, Sl kB L (DED $2 4k 10 %6 9 i
ERRG R AZS 500, &0 A L IR
P G MERERE WK 3, BB ARG A ARN
60 45 DG HLAL 7 $5 B8 AR A Bl 4 55 4 R I
SE U B B D AR A A B R AN s R G 5 S
B A5 21 4 b Fi 1 O T BRI LGB AT 4

F3 BERBSHXABESHEE
Table 3 Data of various distributed generators
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Fig. 1 Average electric power output of each resource
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Fig.2 System operation curves of peak load day
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Fig.3 Monthly average unmet load power
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Fig. 4 System operation curves after considering
outage state
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Fig.5 System operation curves under outage state
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Fig.7 Real time price of planning year
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A Study on Grid-connected Distributed Generation System Planning and Its Operation Performance

CHEN Lin', ZHONG Jin*, NI Yinxin®, GAN Deqgiang'
(1. Zhejiang University, Hangzhou 310027, China; 2. The University of Hong Kong, Hong Kong, China)
(3. HKU and Tsinghua Shenzhen Power System Research Institute, Shenzhen 518055, China)

Abstract: In the trend towards developing the grid-connected distributed generation (DG) system, a study on generation
expansion planning and its operation performance is of great importance to achieve optimality and reliability of power system
development and operation. Aimed to minimize the total investment cost of DG and the cost of purchasing power from the main
grid, this paper proposes a heuristic approach to determine optimal distributed generation capacity investment for a rural
distribution system under typical transmission system scenarios, including normal operation with fixed electricity price,
consideration of the outage state circumstance as well as real-time price under the competitive electric power market condition.
Furthermore, through operation performance analyses under various scenarios, the influences of transmission system outage
indexes, real-time price and randomness of renewable generation resource on the system design are discussed. The superiority
of the grid-connected DG system is shown by the results of a numerical example.

This work is supported by the Research Grand Council of Hong Kong (No. HKU 7201/05E) and HKU Seed Funding
Program for Basic Research (No. 200511159071).

Key words: distributed generation; optimal planning; heuristic algorithm; Monte-Carlo simulation





