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ABSTRACT: High proportion of renewables and high
proportion of power electronics gradually becomes a
significant feature of the power systems. However, the
wide-band oscillation resulting from the interaction between
power electronics and the power grid is one of the important
problems for power system stability. First, the influence of
power electronic trend on power system oscillation was
discussed, and the definition of wide-band oscillation was
introduced in a broad sense. Secondly, wide-band oscillation
was compared with the traditional oscillation of power systems.
The morphological characteristics of wide-band oscillation
were summarized, and formation mechanism were analyzed.
Then, the present research status, including mathematical
model, spatial-temporal characteristics and suppression
measures were outlined, and then the existing problems and
challenges in researching of wide-band oscillation were pointed
out. Finally, the research approaches and methods of wide-band
oscillation in renewables and power electronics highly
integrated power systems were put forward from four aspects:
method,

characteristics and suppression measures.
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With the rapid development of renewables, HVDC,
and DC loads, power electronic devices are penetrating
largely into the power grid. Therefore, the power system
appears to be "double high": a high proportion of
renewables and a high proportion of power electronic
The

transmission networks, and loads may lead to instability

devices. interaction  between  generators,
oscillation in the frequency range from several Hz to
several thousand Hz. In this paper, the dynamic of the
"double-high" power system, in which electric signals
(such as voltage, current, active/reactive power, etc.)
fluctuate within a quite wide frequency band due to the
interaction between the electrical equipment as well as
between the electrical equipment and the power grid, is
called the wide-band oscillation. At present, a unified
understanding of the problem is not formed, and the
physical mechanism cannot be accurately revealed, then
effective suppression measures cannot be taken.

The key to the wide-band oscillation problem lies in
the

generation equipment, transmission networks, and the

interaction between the dynamic behavior of

load. It mainly manifested in 1) The oscillation caused
by the interaction between power electronic devices and
the synchronous generator; 2) The oscillation resulting
from the interaction between power electronic devices
and transmission network; 3) The oscillation as a result
of the interaction between power electronic devices.
Several typical wide-band oscillation events in the
practical power systems are shown in Table 1.
Compared with traditional power system
has different

appearances and features as it is mainly caused by the

oscillation, wide-band oscillation
power electronic device that has nonlinear features. The
apparent features including 1) Time-varying feature. Due
to the influence of topological structure and parameters
of power electronic devices, the oscillation frequency
2)

will drift in a broad range; Spatial-temporal

S1

distribution feature; When the power system oscillates,
the wide-band oscillation energy can spread in the grid.
There will be many new challenges on how to study and
analyze the wide-band oscillation caused by power
electronic devices, such as challenges on the quantitative
analysis, on the analysis of its formation mechanism and

evolution law, and the analysis of its countermeasures.
Tab. 1
NO.

Events of wide-band oscillation in power systems

Descriptions Frequency/Hz

1 interaction between the wind farm and the 310
series compensation device in Guyuan, China

) interaction between the wind farm and the 0-13
series compensation device in Buffalo Ridge

3 VSC-HVDC project from Xiluodu substation 13.48
to Guangdong '

interaction between the wind farm and the
series compensation device in Texas, USA

5 interaction between the wind farm and weak 2040
AC system in Hami, Xinjiang

6 wind power connecting to the main grid via 30
VSC-HVDC in Nan’ao of Guangdong

; offshore wind farm in the North Sea of German 250~350
connecting to the main grid via VSC-HVDC

8  VSC-HVDC project in Luxi of Yunnan 1.27k
interconnection project of power grids between

9 . . 700/1.8k
Chonggqing and Hubei

10 VSC-HVDC project from France to Spain 1.4k

At present, there is still a lack of mathematical
models and analytical methods aimed at the study of
wide-band oscillation in the "double-high" power system.
In this paper, some solutions are proposed in terms of the
modeling method, feature analysis, mechanism research,
and suppression measures of wide-band oscillation. It is
not available to comprehensively interpret the physical
nature of oscillation only from the perspective of a single
subject. But from the perspective of several other physics
problems, the introduction of new methods of analysis and
research methods, and in accordance with the concepts
and methods of other disciplines to explore the formation
mechanism and evolution law of wide-band oscillation,
new ideas and methods can be brought to understand the

wide-band oscillation from a new point of view.



