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Abstract: In response to the challenges posed by the weak
support of power electronics based renewable energy
systems and the resulting decrease in the stability of high-
proportion renewable energy power grids, the grid
integration technology for synchronous motor-generator
pair (MGP) is proposed, which enables renewable energy
units to integrate into the grid via a real synchronous
machine interface and actively provide frequency and
voltage support to the grids. While some theoretical and
experimental research has been conducted on MGP
system, there remains a lack of actual operation
Addressing the

operational issues of MGP systems integrated into actual

experience and complete equipment.

microgrids, based on a practical MGP application case,
investigates the coordinated operation methods and
hardware for MGP. A coordinated control method in
microgrids for MGP system is proposed, which can
achieve control of power transmission and stable grid
integration of MGP. Furthermore, a 10 kW integrated
MGP grid integration device is developed, and through
experiments, feasibility of the developed device is
validated.
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Fig. 4 Feedback control based on the DC voltage
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Fig. 6 Diagram of the improved power feedback control
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With the advancement of the goal of carbon 10kV Grid
peak and carbon neutrality, the installed capacity Transformer
and proportion of renewable energy resources 1,380V 17
(RES) in power grids continue to increase. The Four-quadrant |

MGP

inverter

high proportion of power electronics integrated

reduces the inertia, damping and short-circuit U,=765V te i,

capacity, thus brings great challenges to the El’"ilrif,f:?rge @|

stable operation of power systems.

. . Fig. 1 Grid intergration structure of MGP
Although improvements in control strategy 8 e

of converters can improve grid stability, it considering whether the DC bus
cannot avoid the inherent control complexity,
poor voltage/current tolerance, and control
delay. To allow RES to be integrated to grids
with a real synchronous machine interface and
possess some excellent characteristics of
traditional power units, some scholars have
proposed a grid intergration technology based on
a synchronous motor-generator pair ( MGP).
Considering the previous research is limited
within the control method and stability in a
singleemachine system, coordinated operation
and devices of MGP. The coordinated operation
and device for the MGP are studied in this paper
based on an actual microgrid, as shown in
Fig.1.

Firstly, based on the traditional power and
DC voltage feedback control, two improved
control methods are proposed, and the two

control modes are further switched by
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voltage in the microgrid is stable, so that it can
be better applied to the microgrid and operate in
parallel with other sources.

Then, a 10 kW grid integration device for
MGP is developed. The frequency converter,
controller,  excitation

programmable logic

controller, transformer, and protection are
integrated in the control cabinet, which can
the start-up.

operation of the MGP,

realize grid connection, and

S2

Finally, the device and control strategy by
building an experimental platform to simulate
the microgrid is rerified at paper. Through grid-
connected testing, it is verified that the device
can realize the start-up and automatic grid-
MGP;

testing, it is verified that the power integrated

connection of the and through load
into the grid by MGP system can be controlled
by the proposed method when the DC bus

voltage is stable.
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