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The algorithm and application in power sources planning and
designing for micro-grid based on distributed renewable energy
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Abstract: Micro-grid power sources of renewable energy are hot topics in recent researches. A genetic algorithm is

applied to plan and design the micro-grid power sources composed of wind turbines, solar PV’s, storage batteries and diesel

generators. Based on the balance in electric energy demand and the cost-benefit ratio, we develop a model for micro-grid

power sources, and put forward a strategy for its implementation. Applications show desirable results of the proposed

strategy.
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Fig. 1 Distributed micro-grid system principle

2 (Modeling of power

sources for micro-grid)
2.1 (Objective function

and fitness function)
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Wren =
M∑
i=1

hiPwi +
N∑

j=1
hjPsj = hPl. (1)

,

,

Pren + Pg > Pl, (2)

Pren =
M∑
i=1

Pwi +
N∑

j=1
Psj � Pl, (3)
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:

Wren–— (kWh);

Pwi–— i (kW);

Psj–— j (kWp);

M, N–— ;

Pren–— (kW);

Pg–— ( ) (kW);

Pl–— ,

1.2∼1.5 (kW);

hi–— i (h);

hj–— j (h);

h–— Pl (h);

hi, hj , h3

.

:

( )

,

; ( –

) .

,

;

,

.

, ,

.

: (

) (km)

; kWh

;

;

S =
M∑
i=1

αiPwi +
N∑
j

βjPsj + λL + ηWst. (4)

:

αi–— i ;

βj–— j

;

λ–— (km) ;

η–— (kWh) ;

L–— (km);

Wst–— (kWh);

αi, βj

,

.

,

, :⎧⎪⎪⎪⎨
⎪⎪⎪⎩

Wren =
M∑
i

hiPwi +
N∑
j

hjPsj � hPl,

D = min S,

γ = D/Wren.

(5)
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2.2 (Restraint condition)
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Pm ≈ Pl, (6)

,

Pren � Pl, (7)
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,

,

12%∼20% ,

0.2 h 30% (

70% ) . ,

,

.

:

Wst =
Pren × 12%
0.2 × 0.7

× 1 h, (8)

h .

,

,

,

.
[7,8].

3 (Algorithm)
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3.2 (The optimal strategy of

globe search )
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γ0 .
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(

) ,

. : A, B, C, D, E, F, G

7 , 5 2

,

1000 h 1, 1500 h 1.5, 2000 h

2;

, ,

1 /kW , 1,

, : 1.2, 1.5,

2.0, 1.8, 3.5, 4.2, 1.
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Table 1 The weight

A B C D E F G

1.00 1.51 1.33 2.01 1.64 1.10 0.95

1.00 1.20 1.50 2.00 1.80 3.50 4.20

3) ,

2 .

2

Fig. 2 Algorithm flow chart
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4 (Instance analysis)
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Table 2 The loads table in island

( )

150 kW 200 kW 30 kW 10 kW 20 kW 60 kW 200 kW 670 kW

120 kW — 10 kW 10 kW — 40 kW — 180 kW

850 kW

,

,

. 3 .

3

Table 3 The programming results implemented by GA

A/kW B /kW C/kW D/kW E/kW F/kW G/kW /kW /(CNY×104) /(kWh·a−1) γ

1 125 380 660 350 238 186 210 2149 4232.4 3074.5 0.917

2 335 280 360 150 338 130 120 1713 3078.4 2349.4 0.873

3 450 156 1000 870 900 210 340 3926 7660.2 5794.3 0.881

4 810 320 550 430 430 640 1024 4204 10193.8 5271 1.289

5 65 600 230 350 120 560 565 2490 6379 3329.9 1.276

6 1024 480 480 310 180 80 430 2984 5350 3802 0.938

7 330 86 180 560 560 260 380 2356 5337.2 3390.2 1.049

8 85 530 125 476 355 150 60 1781 3276.5 2812.5 0.776

5 (Conclusions)
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