
DC Microgrid Bus Voltage Control

What is a dc microgrid?

Compared to AC microgrids, DC microgrids have the advantage of higher reliability and efficiency and are

convenient to connect with various distribution energy resources (DERs). Concentrated in different time-scale

control objectives, a multi-level control structure can guarantee that none of the control objectives affect each

other.

 

What are the development possibilities of dc microgrid control structure?

The development possibility of the DC microgrid control structure is flattening,digitalization,and integration.

In a DC microgrid,instantaneous DC bus voltage signals contain useful information for the operating states

prediction. In the process,the intelligent estimation method can be adopted.

 

How to improve voltage restoration in a dc microgrid?

In order to accomplish accurate sharing of current and improve voltage restoration,a hybrid distributed and

decentralized control strategyfor a DC microgrid was proposed by . Decentralized and distributed control

strategies were implemented to accomplish enhanced voltage restoration along with precise power distribution

respectively.

 

What is a robust dc microgrid controller?

A suitable robust control system aimed at continuous and foreseeable actions is a critical condition for a

microgrid utilizing any bus topology. Sustaining effective and safely delivering essential power from

distributed generators to the destination is the primary goal of employing a robust DC microgrid controller.

 

How to ensure the safe operation of DC microgrids?

In order to ensure the secure and safe operation of DC microgrids,different control techniques,such as

centralized,decentralized,distributed,multilevel,and hierarchical control,are presented. The optimal planning of

DC microgrids has an impact on operation and control algorithms; thus,coordination among them is required.

 

What is dc microgrid droop control?

The DC microgrid has low inertia,and conventional droop controlis currently mainly used for the DC

microgrid. Thus,the DC bus voltage can fluctuate quickly  when constant power load changes or fluctuations

in the output of renewable energy sources occur.

The DC bus voltage in a microgrid can be regulated by a variety of means. There have not been nearly enough

studies to address several challenges. ... Kakigano, H.; Miura, Y.; Ise, T. Distribution Voltage Control for DC

Microgrids Using ...

A sliding mode controller used for the DC bus voltage control system of the bidirectional DC-DC converter

was investigated to quickly track power disturbances in the DC microgrid, which has good robustness to
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system parameter change and external disturbance. When constant power load with negative impedance

characteristics and distributed power ...

DC bus connections in DC microgrids ISSN 1755-4535 Received on 25th April 2019 Revised 8th November

2019 Accepted on 28th January 2020 ... However, this voltage control is only applied in a steady state. In the

transient state, when the PSM is applied without charging the

978-1-5090-6255-3/17/$31.00 &#169;2017 IEEE Real Time Energy Management and Bus Voltage Control in

Solar Powered Standalone DC Microgrid Akhiya Sanal, Vivek Mohan, M. R. Sindhu and Sasi K. Kottayil

The control strategies of decentralized are required for voltage regulation operation of DC microgrid bus

without bus signaling for balancing of storage of energy and distributed controller [97]. The sharing of current

is improved by negative current sharing in distributed control of microgrid-based control of hierarchal [ 98 ].

Various control strategies are available for DC microgrids, such as instantaneous power control, 21, 22

profile-based control, 18 adaptive voltage and current control, 23, 24 consensus-based control, 25

decentralized control, 26 and power filter algorithm-based control. 27 In Xu et al. 28 the optimal control

strategy for an autonomous microgrid to ...

The DC bus voltage in a microgrid can be regulated by a variety of means. There have not been nearly enough

studies to address several challenges. ... Kakigano, H.; Miura, Y.; Ise, T. Distribution Voltage Control for DC

Microgrids Using Fuzzy Control and Gain-Scheduling Technique. IEEE Trans. Power Electron. 2012, 28,

2246-2258. [Google Scholar]

The closed-loop transfer function of AC side reference current and U dc is obtained from Eq. ().Under the

control of virtual inertia, the AC side step disturbance and the DC side bus voltage response curve are shown

in Fig. 9. With the increase of (J_omega), the longer the DC bus voltage approaches the steady state,

indicating that the greater the virtual inertia ...

This study proposes an integrated control method for the bus voltage of the DC microgrid to solve the

abovementioned problems. This system mainly includes an improved adaptive virtual ...

1 Introduction. In last decades, various microgrid (MG) structures have emerged as feasible solutions for

integrating distributed generations (DGs) [].Amongst them, MG with direct-current bus (DC-MG) has ...

11 ????&#0183; In, a switched capacitor series voltage controller (SCSVC) is proposed for voltage regulation

and protection, and in, a series voltage regulator (SVR) is proposed for DC bus ...

In islanded DC microgrid, the DC bus signalling control scheme needs to precisely consider battery SoC along

with bus voltage which makes the operation little complex in this case. For this, in islanded DC microgrid a

novel bus signalling method has been used to regulate the bus voltage based on the SoCs of ESSs [ 30 ].
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In order to optimize energy utilization, a power management scheme for DC microgrid is proposed, which

consists of four operation modes. The DC bus voltage level is employed as an information carrier to

distinguish different modes. Control methods of modular PV converters, battery converter and grid-connected

converter are addressed.

Figure 4. Illustration of the OLCRA to dc-bus voltage regulation for the inverter with power imbalance. ? ? ? ?

? Figure 5. Control block diagram of the proposed OLCRA. C. One-Sixth Line-Cycle Regulation Approach

When dc loads change suddenly, the OLCRA cannot regulate dc-bus voltage immediately, and it needs a fast

The voltage of DC microgrids is prone to oscillation. Several factors are responsible for this, such as DC

converters presenting negative damping performance, the interaction between the DC microgrid and the DC

converters and the DC voltage control loop with positive feedback [107,108,109,110,111].

The proposed strategy utilizes a local control approach to restore bus voltage in DC microgrids, ensuring

regulation in a decentralized manner. ... In the first scenario, prior to t 1 subscript t 1 t_{1} italic_t

start_POSTSUBSCRIPT 1 end_POSTSUBSCRIPT, the secondary control is enabled for the DC bus voltage

restoration of the microgrid.

State-of-charge (SoC) consistency and bus voltage regulation are two major control objectives of shipboard

DC microgrids. To achieve these objectives, this paper presents a novel distributed model predictive control

(DMPC) strategy with multiple cost functions. Firstly, based on the bus voltage derivative and SoC dynamic

model, the voltage and SoC control ...

DC bus voltage is a core part of power quality and overall system stability in DC microgrids. To generate high

voltage DC from solar panels, all the panels must be connected in series, and they should be similar in terms

of electrical properties. ... (2010) Distribution voltage control for DC microgrid by converters of energy

storages ...

Aiming at the problem of bus voltage stability in DC microgrid under complex conditions such as fluctuation,

randomness, and random load switching of a new energy power generation system, a multi-mode voltage

stability strategy based on hybrid energy storage is proposed to optimize control bus voltage fluctuation. A

power distribution method of a hybrid energy storage system ...

A central controller can mainly regulate DC bus voltage by controlling the current of the ESS and AC/DC

converter . However, the central controller may destroy the reliability of the DC microgrid when it fails to

operate and control the DC bus voltage. A droop control can also be utilized to regulate the DC bus voltage of

DC microgrids [9,10,11 ...

Proper current sharing, DC bus voltage deviation reduction, and SOCs balancing, along with ensuring stability

are the vital challenges of DC microgrids control algorithms. Addressing these challenges without
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communication links and a central controller is one of the priorities of control methods.

2 ???&#0183; An improved droop control method for DC microgrids based on low bandwidth communication

with DC bus voltage restoration and enhanced current sharing accuracy. IEEE ...

Comparing with, it can be found that introducing energy storage system can better guarantee the power

balance in the microgrid, thus maintaining the stability of the DC bus voltage. 3. The Stabilization Control of

DC Bus Voltage. The main circuit structure of photovoltaic DC microgrid system in the isolated island state is

shown in Figure 6.

DOI: 10.1016/J.RSER.2017.10.096 Corpus ID: 116675089; Hierarchical structure and bus voltage control of

DC microgrid @article{Shuai2018HierarchicalSA, title={Hierarchical structure and bus voltage control of DC

microgrid}, author={Zhikang Shuai and Junbin Fang and Feng Ning and Zheng John Shen},

journal={Renewable &  Sustainable Energy Reviews}, year={2018}, ...

Bus voltage control is a crucial issue in dc microgrids. Constant power loads (CPLs) exhibit negative

incremental impedance characteristics and tend to affect the operation of the microgrid system. To this end,

most of the existing methods concentrate on ensuring the steady-state performance of the system while the

transient performance is often overlooked. ...

In islanded DC microgrid, the DC bus signalling control scheme needs to precisely consider battery SoC along

with bus voltage which makes the operation little complex in this case. For this, in islanded DC microgrid a

novel ...

Standalone low-voltage DC (LVDC) microgrids have emerged as potential alternatives in the context of

effective rural electrification. The factors of reduction in conversion costs, paradigm shift in voltage levels of

domestic loads made LVDC Microgrids more preferable. Being driven by intermittent renewable sources and

dynamic loading, the voltage control is ...

It reduces the number of converters, but imposes a limitation on the voltage control of the common DC bus,

which mainly depends on the State Of Charge (SoC) of the battery, limits its application. Introducing an

interfacing convertor regulates voltage on DC bus and allows application of more flexible control [85, 86].

In general, the control of DG and ESS units in DC microgrid has two main objectives such as bus voltage

control and load power-sharing [5], [6].The former targets to regulate DC bus voltage without any deviation in

steady-state condition while the latter targets to properly manage load-sharing among the DGs depending on

their capability and availability [7].

With the continuous development of the global economic level, global energy consumption is also on the rise,

and the global power industry is faced with a number of formidable challenges including load growth, low

energy efficiency, high power quality, and environmental protection. Despite the fact that distributed energy
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cannot be directly connected ...

3 ???&#0183; Droop control is one of the most frequently used primary control methods that use only local

information for managing multiple distributed energy resources (DERs), including battery ...

In order to suppress the impacts of the dc bus voltage, this paper proposed an effective strategy for a nonlinear

robust current feed forward control which consists of terminal sliding mode ...
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