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Proof for Local Averaging leading to Global Average

» Proportional current sharing on the basis of (3) and (5) represented in vector form as below,  which implies
source power ratings.

Low voltage regulation of source buses. d = —G(i*" —i"") (6) - (D+D"A+D)]=0 (9)

Reduced communication network. iPU = (D + 1)1 (A + )Py (7)

Lesser data congestion in the communica- For j™ row, both (D +1) and (A +1) have row sum

tion network [1]. where D and A are the degree and adjacency as Z,’L ai+1. Thus, [I — (D + =1(A + )] has

Link failure resiliency. matrices. At steady state, from (6), i*¥ = iPY-. its row sum = 0, which implies 1 is a right eigen

Easily scalable. Then (7) becomes, vector of [l — (D + )~1(A +1)]. Hence at steady
i i state p.u currents of all converters converge to
s = (D+ 1)1 (A+1)igg" (8) the same value.

Proposed Technique

Conventional droop controller:
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Proposed droop controller: '

System used for Simulation
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g = — .(7p.u. _ Uy (3) Fig. 3: DC microgrid system used for simulation. Source voltage rating 400 V
/=9 I Source power rating 50 kW
=D.U. - ad :
AV = kj-/jP jae 2] (4) Time (s) R. R, R, R. R Cable resistance 205 m(2
Cable inductance 463 1 H
Locally estimated average p.u. current: 06<t<1 68 61 654 625( 61 Load capacitor 1000 uF
o o t> 1 4750 6Q 650 6250 249 Initial droop value 190
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Fig. 1: Droop characteristics with proposed con-
troller.

Conclusion

Proposed a cooperative control based sec-
ondary controller with reduced communication,
having steady state responses identical to a
secondary controller with full communication.
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06<t<1 097% 0% 097% 0%
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Fig. 2: Schematic of the proposed secondary con-
troller.




