Vector Control of Interlinking Converter
for Droop Controlled Power Flow in AC-DC
Hybrid Microgrids




Introduction
e What is a Microgrid?

* Influencing factors leading for formation of hybrid microgrids
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HYBRID MICROGRID
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Droop Control Technique for Power Sharing

Droop equations used in case of
conventional AC and DC sources
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Perunitised Droop equations used for

AC - DC hybrid microgrids
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Simulated Hybrid Microgrid
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Vector Control Technique for Control of IC

Considering Lossless line
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Applying KVL a4
l .
Vsl - Vil + Ls dil + Rslsl

Transformation of abc to dgo .

di
Vsa = Vig + Lg did
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UJIN

(Vsq isq T Vsa lsd)
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Real and Reactive power computation
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Consider V,,=0;

Now egns. (4) and (5) become

0=V, d Wngisq + Rgigq
di
Vsq = Vig + Ls I +WSLlSd+RlSq
disd . .
Via = —(Ls dt WsLsisq + Rsisg )
disg
Vig = Vsq — (Ls I +WSLlSd+RlSq)
Vd va Vld
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disd . ]
Via = — LSW - Wslesq + Rsigq

= Via= 6(Varr — Viz),

di
Where GVysr = wglgig, and GV = Lsd—st‘i + Ryigy
* 144
= Via= Varr—Via
disq . .
and, Vig = Voq — (st + WgLsisq + Rsisq )

so similarly,

Vie= Varr —Vig

di
Where GVyrp = Vsq — Wslsisq and GVi’c; = Ls d_stq
Varr and Vs ¢ are feed forward terms

+ Rgigq



Control block of IC
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System Specifications

Parameters Values

iy 49Hz
f oo 51Hz
Vi 615V
Vi 595V

L 5mH

R 0.002 Ohm

C (IC) 6.75mF



Case Studies

e Casel: DC Load =5kW, AC Load =0
e Case2: DC Load =10kW, AC Load =0
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Simulation Results - Casel
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Simulation Results — Case2
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Frequency of AC bus and Voltage of DC bus for Case2: DC Load = 10kW, AC Load =0
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Conclusions

e |Cis controlled using vector control technique

 Controlled power sharing within the hybrid microgrid is obtained using droop
control technique ensuring proportional power sharing
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