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Multi-objective Allocation of Distributed Generation Considering Environmental Factor

ZHENG Zhang-hua, Al Qian, GU Cheng-hong, JIANG Chuan-wen
(School of Electronic Information and Electrical Engineering, Shanghai Jiaotong University, Minhang District, Shanghai 200240, China)

ABSTRACT: Suitable location and optimal sizing are very
important subjects in the power system, especially smart grids.
A new technique for determining optimal location and sizing of
distributed generator was presented. Equivalent loss factor was
proposed based on active and reactive power loss incremental
factors. Through calculating these factors and comparing them,
we could choose the node of maximal factor as the optimal
location. Additionally, three indexes were introduced to
evaluate distributed generation (DG) profits, namely voltage
bettered index, power loss bettered index and environment
bettered index. The DG sizing problem was turned into a
multi-objective program to maximize DG benefits under
certain constraints. Objective-approach and Sequential Quadric
Programming methods were used to solve this formulation. The
proposed technique was tested on IEEE 30-bus distribution
system. The results illustrate the correctness and availability of
the proposed algorithm.
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Tab.1 Emission of generators in IEEE 30-bus system

. e Coyl S0,/ NO,/
RS 8as (kg/(MW-h)  (kg/(MW-h)  (kg/(MW-h))
1 1 850 1.0 12
2 2 750 08 1.0
3 5 900 11 13
4 8 800 1.2 12
5 11 820 11 1.0
6 13 780 11 11

o RIS ACRRITHE, T AR
23 DG N2 3% DG G R R IR . A M
TR R R R, THEE R IR 2 R,
R2 IEEE30 HimRG4ER
Tab. 2 Results of IEEE 30-bus system

N R ﬁIjJ T SRS s
17 1L o EET COyf SO,/ NO,/
MW (kg/(MW-h)) (kg/(MW-h)) (kg/(MW-h))
X7z DG 01071 17.89 2520.9 2.9329 3.5354
%% DG 01086 15.03 2118.0 2.4588 2.966 6

KA HIIDGH 1 G DY) 0.4455 MW,
TCHIhE: 0.0281 Mvar; 3 NEGEEFEBRKIME 5 A
lupi=1.0137+ lopi=1.1902. leri=1.1905. 15
ZER(LE 2)F W], DGR ARG MA M. 3
Py G AR L e e DG HT A AT T BRI, 19 sl
febril 0.1071 7151 0.1086, K4 17.89 MW#
K3 15.03MW. % 3 i &, JRARZGIEITHH
FRIRAG AT, Wiy i 30 fHLE R 0.9795pu 4= Fl
1.1000pu, 15 A 26 [FJHL R H 0.9824 pude = 2
1.0115pu. HHUEAT ML, SR FH AR SC 5 VA 2 DG 1) 4%
&, WHBSEERRMIBITSME, R RGEHIER
BATKP, $#Em ARG MR .
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Tab. 3 Voltage value of IEEE 30-bus system

DG i} DG i} DG i} DG I} DG i DG i}
B /pu HL R /pu B /pu  HL R /pu iR /pu HUE/pu
1.0600 1.0600 |11 1.0820 1.1000(21 1.0076 1.0197
1.0450 1.0461 |12 1.0491 1056422 10081 1.0204
1.0188 1.0289 |13 1.0710 1.0743(23 1.0092 1.0216
1.0095 1.0214 |14 1.0317 1.0396(24 0999 1.0131
1.0100 1.0150(15 1.0248 1.0344(25 10003 1.0289
1.0078 1.0229 |16 1.0291 1.0386(26 09824 1.0115
1.0009 1.0120 |17 1.0178 1.0287(27 10112 1.0478
1.0100 1.0275|18 1.0108 1.0213(28 1.0038 1.0252
1.0381 1.0526 |19 1.0057 1.0166(29 09911 1.0670
1.0201 1.0318 |20 1.0085 1.0196(30 0.9795 1.1000
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