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Abstract

The contradiction between the large grid and distributed power is intensifying because of the fast
development of new energy. To fully tap into the value and benefits of distributed energy for the
grid and users, micro-grid emerges as the times require. Micro-grid integrates multiple DG as an
independent system of power stability, and effectively solves the problem of large-scale DG access.
As a useful supplement to the single grid, it has huge potential for wide application. This paper
carries on the classification according to micro-grid’s applications in different environments, ana-
lyzes their different functional requirements, puts forward the principle of planning and design of
micro-grid, lists the common structure form, and describes the micro-grid power planning. Finally,
a practical case is simulated; the result is able to provide references for the planning of grid-inte-
gration for distributed generation.
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Figure 1. The sketch map of micro-grid
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Figure 2. DC micro-grid structure
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Figure 3. AC/DC micro-grid structure designed by CERTS
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Table 1. Basic data of distributed generation

% 1 S RIRAE R B

HH RHL JeR AR} FL LA fitshe
IhE T B (kW) 0 0 0 0 0
ThE ER(KW) 200 100 60 60 400
IG5 (J T6/KW) 15 2 42 1.4 1.2
BT H 9 F (J0/KWh) 0.0296 0.0096 0.0293 0.088 0.0296
1 1 75 i (£F) 15 20 15 20 5

Table 2. Price in real time

7 2. KRR

I Bt 1 2 3 4 5 6 7 8
AN 0.2294 0.1692 0.1243 0.0926 0.0287 0.1626 0.259 0.3693
N B 9 10 11 12 13 14 15 16
AN 0.4932 0.5028 0.7742 0.9558 0.9462 1.4241 0.9462 0.7551
I B 17 18 19 20 21 22 23 24
AN 0.3823 0.3486 0.3427 0.3948 0.4251 0.3326 0.2867 0.2151
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Table 3. The price of pollutants
7 3. ISR

AbFREE K Fhis 4 i % (tlkg)
K s e CO, S0, NOx
% (7t/kg) 0.210 14.820 62.964

Table 4. The pollutants emissions of each power supply

4 BEIRRISRIHNE

5 K T Je fHE R g/kWh
(DGRt Co; SO, NOx
JetR A& 0 0 0
ANl 0 0 0
HORL L 489 0.003 0.01
seihbl 649 0.206 9.89
K ALK 889 1.8 1.6

Table 5. The compensation costs of user interrupt

7 5. AP frsMEER

15 B3 2% 2 Y (JT/kWh)

F P25 1 min 30 min 1h 2h 4h 8h
B f% 45.60 75.50 159.97 431.92 826.39 1300.76
(R4 3.92 16.51 37.35 75.03 312.95 637.44
Tolk 0.95 483 10.69 22.02 31.44 59.73

BURFHLR 0 40.51 85.33 141.42 246.28 434.17

JE B H 0 20.16 42.67 98.11 166.85 275.23

Table 6. Electricity proportion of each user in the area

7 6. K& R FPH R RS

XIS P H e L5l (%)

F 2851 = i bl Tolk BURHLIR ERAH it
FHH R ) 7.6 32.91 42.56 4.63 12.30 100
i1 4af 6 88.98 68.98 71.72 59.91 78.77 76.15

Table 7. Regional power outage cost

7. XEERRAER

gL & 15 AR B

SP-35745 LI [ 1 min 30 min 1h 2h 4h 8h
15 B4 2k 2 I (Jt/kWh) 6.28 23.25 49.61 110.89 282.49 524.46
fo A Nk 2 Ao

(=)
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Table 8. The simulation results of genetic algorithm

8 BIEEAMAESR

55 JRUEE (KW) etk (kw) SRR E Y (KW) ZEHAL(KW) f#HE(KWh) H xR % (t)
1 198 50 47 45 322 1,777,814
2 181 50 51 48 300 1,721,489
3 183 56 49 49 310 1,762,031
4 160 67 49 52 285 1,708,813
5 157 67 50 52 280 1,696,328
6 181 60 a7 50 312 1,770,799
7 160 57 50 49 270 1,637,936
8 180 59 51 50 305 1,764,594
9 182 60 50 47 318 1,793,583
10 160 59 49 51 270 1,643,879
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