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Figure 1.1 : Schematic diagram of a typical dc microgrid
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CPL

1.1 CONSTANT POWER LOADS: SOURCES, BEHAVIOUR AND EFFECTS
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Figure 1.2 : I-V characteristics of a typical CPL
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Figure 1.3 : CPL and feeder configurations; (a) A tightly regulated dc/dc voltage regulator with up-
stream dc/dc converter, (b) A tightly regulated dc/dc voltage regulator with input LC
filter/uncontrolled rectifier, (c) A tightly regulated inverter drive with upstream dc/dc
converter, and (d) A tightly regulated inverter drive input LC filter/uncontrolled rectifier
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Figure 1.4 : Large and small-signal models of a CPL
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Figure 1.5 : DC/DC converters loaded with CPL: (a) Buck converter, (b) Boost Converter, (c) Buck-
boost converter, and (d) Bidirectional buck-boost converter
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1.2.4 Bidirectional Buck-Boost Converter
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CPLs

1.4 REVIEW OF LITERATURE
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Figure 1.6 : Broad classification of CPL compensation techniques: (a) Feeder side compensation,
(b) Load side compensation, (c) Compensation using auxiliary circuits

1.4.1 Passive Damping
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Figure 1.7 : Active damping of dc/dc converters
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Figure 1.8 : Active damping of grid-connecting VSC in a dc microgrid
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Figure 1.9 : Active damping of dc/dc a buck converter loaded with CPL
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(b) CPL side active damping

Zin

n

NIRC

vdc

vdc

1
( s+1)τ

i∗in /T e,des i∗inc /T e

SFSC

I ref
I ∗

ref

Filter inductor

current

NIRC

(a) (b)

Figure 1.10 : (a)Nonlinear systemstabilizingcontroller, (b)Negative input-resistance compensator
(NIRC) and state feedforward stabilizing controller (SFSC)
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Figure 1.11 : Reference voltage based active compensators (RVC-1 and RVC-2)

(c) Active damping using auxiliary circuits
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1.4.4 Pulse Adjustment
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Figure 1.12 : Block diagram of Pulse-adjustment control technique
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1.4.5 Sliding Mode Control
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Figure 1.13 : Equivalent and Discontinuous SMC, shown in Red and blue colours respectively

SMC

SMC

SMC
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ẋ= f (x,u, t)

x n u m
(x)

(x) = 0

15



(b) Control law synthesis
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1.4.7 Passivity Based Control
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Figure 1.14 : Block diagram of passivity based control control techniques
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1.4.8 Power Shaping Stabilization

1.4.9 Coupling Based Techniques

1.5 MOTIVATION
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Figure 1.15 : Block diagram of coupling based techniques: (a) Heterogeneous and delayed cou-
pling; (b) Delayed feedback control
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Table 1.1 : Summary of different CPL compensation techniques for dc distribution systems

1.6 RESEARCH OBJECTIVES
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Figure 1.16 : DC/DC converters in RESs based dc microgrids
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Chapter 5:
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Chapter 6:
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