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. Current status of electric vehicles

Annual sales of EVs In China
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Introduction

.Challenges of EVs integration into power system
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Relationship between voltage and power incensement in AC&DC-
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.Relationship between Voltage Deviation and Power Increment inbdGs
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.Relationship between Voltage Deviation and Power Increment inlAGs

Relationship between voltage and power incensement in AC&DC-

Different from AC-MGs, the line of DC-MGs is only of the resistance characteristics
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1.Central controller.

2.High communication burden.

3. Communication period is longer.

4. Lower expandability.
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. Decentralized algorithm Gossip Algorithm

Local computer 1 1.No central controller

N 2. Point to point
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. Objective Function

mnF=3 ( )* [(U (aP) Uy’

/ . f \
voltage magnitudes

voltage deviations power increments
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. Solution of the Proposed Model

min F(X) By the penalty function method M :
' F'=F+ in{0, g;
st g(X20,j4,.m mg, (Min{0, g; (x)})
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. Solution of the Proposed Model
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Voltage regulation processing E Internal regulation
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. The whole voltage regulation processing

m=0, n=0, collecting information : U; P;

Stage 1: Each MG regulates its
voltages by distributed voltage
regulation algorithm.

Stage 2: There are six cases of
the second stage voltage
regulation.

SRR regulate U,-OfAC&DC'HMG |
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. Six cases of the second stage

Six cases of the second step

Scenarios | AGMG 9+aQ 9+aQ
voltages | scheduling | voltages | scheduling
capacity capacity
Case 1 ¢ 5% ¢ 5%
Case 2 ¢ 5% Enough >5% Not enough
Case 3 ¢ 5% Not enough >5% Not enough
Case 4 > 50 Not enough ¢ 50 Enough
Case 5 > 50, Not enough ¢ 5 Not enough
Case 6 > 500 Not enough > 50 Not enough

Different cases correspond to different solutions.
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. Microgrids topography
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. Parameter setting

Simulation results and discussion

. Initial voltages

TABLE II. MAXIMUM CONTROLLED EVS POWER I
DC voltagep.u AC voltagep.u
Controllable Component | Maximum power to be I gl o T =
dispatched/ MW I 4 e L1s
EV 1 + 0.61 11 ’ . 11
EV 2 + 0.79 I 1‘°:v """"""""""""""""""""""" ':'05
|
EV3 + 0.96 mres] I 7 [N, S oo
I 0.9 0.9
TABLE III. ACCESS POWER OF EACH NODE | 0.85 LA Sl 0.85
Node Active power/MW I Y s s nnsvrwansy
Node 2 (load) 0.45 | node
Node 5 (BT) -0.5 | C
Node 7 (PV) 0 : The initial voltages of ARG and
Node 12 (load) 0.00575 I DCMG are mostly over limits
Node 14 (load) 0.01395
Node 17 (load) 0.0091 [
Node 18 (load) 0.00605 |
Node 21 (WT) 0.62 I
Node 27 (PV) 0 I
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. Case 1l

DC voltage/p.u. AC voltage/p.u.
111': ' iis After voltage regulation for the first

. " stage, the voltage fluctuation is
105 - L 1.05 within £5%
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. Case 2

After the first stage reqgulation,

'DC voltage/p.u AC voltage'p.u.

12 — beforereguion | -2 the node voltages are still
o * mostly over the limits in D®IG.
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. Case 2*
By using the scheme for case 2, tf

voltage regulation coordinated
within AGCMG and D&MG for the
second stage is launched.

Optimal power of EV nodes

P, = ©0.8041IMW
OP.,, =0.093MW

DP.,, = 90.4%0MW
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