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Abstract. With the continuous development of economy and social progress,
the social requirement of power network is more and more high. This paper, as
a basis research of distributed generation, proceed mainly from the impact of
distributed generation on power grid, detailed fine analysis of the influence of
all kinds of distributed generation on power network adverse, including power
system stability, power quality, power supply reliability effect. In order to avoid
these adverse effects, we combining the distributed grid technology and smart
micro grid, put distributed generation as a branch of the micro grid that can be
ideal to connect grid and can avoid most of the problems mentioned above.
Keywords: network, distributed generation, grid technology, micro grid

1

Introduction

Distributed generation (DG) refers to power in the range of tens of kilowatts to tens of
megawatts, modular, distributed load near the clean and green power generation
facility to the economic, efficient and reliable power generation. Distributed
generation is different from the traditional centralized power generation, longdistance transmission, power generation in the form of large interconnected networks
[1].
The advantages of distributed generation that can fully develop and utilize the
various available dispersed energy sources, including fossil fuels and renewable
energy can be conveniently obtained locally, and improve energy efficiency.
Distributed power supply usually accesses the medium or low voltage distribution
system, and will have a far-reaching influence on distribution system. Traditional
distribution system is designed only with the function of the distribution of electricity
to the end of user, and the future distribution system is expected to evolve into a
media of exchanging power, it can collect power and transmit them to any place, and
distribute them at the same time. Therefore, in the future it may not be a distribution
system but a power delivery system. Distributed generation has the characteristics of
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dispersion and randomness, access to a large number of distributed powers, will
greatly influence the safe and stable operation of power distribution system [2].
Traditional distribution system analysis methods, such as the power flow
calculation, state estimation, reliability evaluation, fault analysis and restore the
power supply and so on, are due to varying degrees by the impact of distributed
generation and the need to improve and perfect[3-6].
Around the world, the country of the higher energy efficiency and better
environmental protection keener support for the development and application of
distributed energy source technology, and support policy more clearly. Such as
Denmark, Holland, Japan on distributed power Sources have taken a series of policies
to encourage; after "911 incident", taking into account the power security, the
developed countries accelerate the pace of construction of distributed power, so far,
Britain has more than 1000 seat distributed power station, even the queen of
England's Buckingham Palace, Prime Minister of the 10 Downing Street residence, all
use of gas turbine distributed energy Station; the United States has more than 6000
seats distributed power station, there are more than 200 seats distributed energy
station in university campus. In the many countries, Denmark is by the worlds
recognized the model, to realize the sustainable development of the country. Over the
past 20 years, Denmark's GDP over one time, but the energy consumption is not
increased, environmental pollution has not increased, and the secret lies in the Danish
actively the development of cold, Heat and electricity cogeneration, advocate
scientific use of energy, support distributed energy, by enhancing the development
efficiency of energy use in support of national economy. At present, Denmark did not
have a thermal power plant is not heating, nor a heating boiler room is not power,
they put the production of cold, heat and electricity become high-tech cogeneration of
cold, heat and power, so that science and technology become true positive
productivity.
Overall, the distributed energy system research in advanced western countries has
achieved fruitful results, the research field of distributed energy systems from a single
run to just the rise of distributed energy systems and near join a large grid, has
extensive experience in distributed energy system operation. While in China, the
research of the distributed energy system is still in its early stages, the large-scale use
of distributed energy system is still a long way to go. Domestic on research of the
independent operation of the distributed energy system research much more, mainly
the economic evaluation and the evaluation standard of distributed energy system
with various grid.

2

Classification and energy forms of distributed generation

(A) Distributed generation technologies based on fossil fuel
Reciprocating engine technology: reciprocating engine using distributed generation
use fire or compression ignition of four stroke point, with gasoline or diesel oil as fuel,
is distributed generation method by being used widely at present. But this approach
will have an impact on the environment, recently by improving on its technology, has
greatly reduced the noise sound and the exhaust emission pollution.
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Micro gas turbine technology: micro gas turbine is ultra small gas turbine referring
to the power of below hundreds of kilowatts and natural gas, methane, gasoline, diesel
oil as fuel. But the efficiency of micro gas turbine is low compared with other power
generation technology. The efficiency of the full load operation is only 30%, while in
the half load operation, its effect rate is only 10% ~ 15%, so the current use of
domestic cogeneration way by using equipment of waste heat to improve its
efficiency (up to 75% or even higher). The characteristics of micro gas turbine are
small in size and weight .The implementation of cogeneration is light, high power
generation efficiency, low pollution, easy operation and maintenance. It is one of the
most mature and business competitiveness the distributed power supply. The key
technology is mainly the high-speed bearing, high temperature materials, and parts
processing etc.
Fuel cell technology: the fuel cell is an electrochemical device that can directly
converts the chemical energy into straight current under isothermal state. Fuel cells
work does not need to be burned, and no environmental pollution, its power is
obtained by electrochemical process. In the anode through a hydrogen rich fuel, a
cathode is above through the air, and put the separation of the two substances by
electrolyte. In the process of obtaining electric energy, some of the by-product is only
heat, water and Oxidation Carbon etc. Hydrogen fuel can be made of various
hydrocarbon sources, under the pressure of steam reforming process or by the reaction
of oxidation.
(B) The technology of hybrid-type distributed generation
An important direction is multi-objective generation energy supply systems of
being mentioned thermo, electric, and cold, usually referred as the distributed energy
supply system. In the production of electricity at the same time, it can also provide
heat or satisfy heating and cooling requirements. Compared with the power supply
system, distributed energy supply system can be integrated with energy cascade of
science, thus greatly improving the energy efficiency of thermal economy and
reducing environmental pollution, improve thermal economy of the system.
Cogeneration is 2 kinds of circumstances [6]:
Mainly for power generation, using a large capacity units, only a small part of
utilization of waste heat, electricity into high voltage transmission network
distribution, this should be attributed to the centralized power cogeneration;
To heat determine power, in the premise of satisfying certain heat load demand, to
the construction of small heating unit, power digestion by the users themselves, or
digestion in the local distribution network in the region.
(C) The technology of distributed generation based on renewable energy
Solar photovoltaic power generation technology: solar photovoltaic technology is
using the photoelectric effect of optoelectronic semiconductor material that may
directly convert solar energy into electric energy. Photovoltaic power generation has
the advantage of no consumption of fuel, not subject to geographical restrictions,
scale flexible, non pollution, safe and reliable, simple maintenance etc.. But the cost
of this kind of distributed power generation technology is very high, so the solar
power generation technologies need improvements in technology at the present stage,
to reduce the cost suitable for wide application.
The wind power generation technology is generation technology by converting
wind energy into electric energy power generation technology, as the wind power is
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environmental protection and can be regeneration, the global feasible, low cost and
the high scale benefit, has been more and more widely welcome, become the one of
new energy of the fastest development. It can be divided into independent and grid
connected operation, the former is micro or small wind power generation unit,
capacity is 100W ~ 10kW, the capacity of the latter is usually more than 150kW,
usually have more than one larger capacity wind turbine components of wind
generator group, called the wind farm (also known as the wind field, wind field), with
machine group of large-scale, centralized installation and control characteristics. In
recent years, the wind power generation technology is making rapid progress; the
technology of stand-alone capacity in the following 2MW has been very mature [7].

The adverse effects and solutions of grid connected distributed
3
generation on power network

3.1
The adverse effects of grid connected distributed generation on power
network
In recent years, the rapid development of distributed power supply, more and more
application, in the enormous energy-saving effect at the same time, there are many
bad phenomenons; the most prominent is the related problem of distributed power
grid.
The main problems are as follows:
(A) Large changes of network structure
The distribution system will be a fundamental change: from a radiation type
network into a throughout power and user interconnection network networks,
somewhat similar to internet. The control and management of the distribution system
will become more complex. The introduction of distributed generation will make the
operation and planning of the traditional distribution network (such as reactive power
compensation and voltage control) completely change; distribution automation and
demand side management (DSM) also need to be reconsidered; distributed power
between the control and scheduling must be coordinated and laws, regulations and
industry standards associated with the distributed power supply also need to be
properly formulated [8].
(B) Setting problem of distribution network relay protection device
The introduction of distributed power supply and uncertainty of the distribution
network power flow will cause the distribution network voltage control trapped
difficult, cause voltage flicker, lead to disoperation of relay protection, will also have
a short circuit current of the power system, relay protection setting and operation
value setting increased certain difficulty, need to solve the reliability problem, and
especially is the coordination problem of relay protection. DG by 10 kV feeder access
to distribution system, and the level of the match electric system generally uses 3
section current protections (instantaneous current quick break protection, timing and
limiting current quick break protection, over current protection). DG access may lead
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to reduce the sensitivity of the protection device, and even refused to move, may also
lead induced protective device disoperation, and temporally adjacent line quick break
protection device malfunction, lose selectivity.
(C) The introduction of a large number of harmonics, power quality decline
Distributed power grid, due to the large number of power electronic devices used
in distributed power supply, so it cannot avoid Free to bring a large number of
harmonics to the influence of the system, the harmonic amplitude and order by
generating mode and working mode of the converter. At the same time, stability and
voltage on the voltage waveforms have different degrees of impact.
(D) The influence of the static stability of power distribution network
Distributed power grid will produce the effect of static stability of the distribution
network, the extent of influence depend on the different types of distributed power
supply. For the use of asynchronous generator interface DG, grid connected have a
negative effect on static voltage stability of the system, grid position is far from the
most weak branch system, the negative impact is on the more small; for the
synchronous generator without excitation of the DG interface and with the variable
power control unit Heat exchanger as the interface of DG, grid can improve the static
voltage stability of the system, grid position is closer to the line the most weak branch,
is to improve static voltage stability of the system the more significant.
(E) Other problems
Distributed generation have the problem of covering, the efficiency and of meter.
If a distributed power stations construct inside the city, the city is very
crowded .Because energy is a two-way flow, such as results the roof installed solar
energy, so the day no one is at home without electricity, the electric energy into the
distribution network. So these conditions of the ammeter will record all. Now the
foreign adoption meter bidirectional measurement. If we do this method, so a great
deal of meter should be changed. The problem of efficiency, the efficiency of
distributed generation can reach more than 80%, but sometimes can reach more than
60%. There are problems of environmental protection and fire safety problem [9].
3.2

The solution for grid connected distributed generation adverse effects

Distributed intelligent micro grid system uses variety of new energy supply, it is a
comprehensive model of power electronic technology , distributed generation,
renewable energy power technology and energy storage technology, the integration of
multiple distributed generation units and loads as a separate power grid system,
independent supply power to the load or with the city power supply power to the load
by the wind light wood electronic system composed of distributed micro grid
structure.
Mode of power supply: solar and wind power generation first storage, when the
battery is full, solar and wind power automatic switch energy to grid connected power
supply mode, and with an external power grid power to the load (Plant configuration
of backflow prevention device). When external power grid appear failure or disaster,
the micro grid system automatically cut off the external power grid, independent
power supply mode automatic will start, by a diesel generator and battery device after
the conversion of electric energy to control to the important load power supply.
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With the development of power electronic technology, computer advanced control
technology, communication technology is closely related to micro grid technology,
the intelligent micro grid system contain with the following components.
(a) The master control platform. It can be achieved to realize the energy
management platform of the whole system, using dual function of the system
operation and display platform, is a management tool of intelligent micro grid
autonomous operation.
(b) A variety of distributed power supply.
(c) More intelligent load user.
(d) The power network self-healing ability. Composing of a measuring device, a
switching device and a communication device, it can realize the functions of fault
location diagnosis and isolation, and automatic recovery of power supply.
(e) Reservation extensible interface.
Distributed generation will become the future of an important energy production, it
will with micro grid and smart grid with the change in power system network
structure and operation mode of low level, and the distributed intelligent microgram
system based on intelligent power distribution network as a platform, the effective
integration of distributed generation technology and micro network technology, play
technology the advantage of them, i.e. the combination of advanced power electronic
technology, will be a variety of distributed micro power supply, load, energy storage
system and control device combined system unit composed of a single controlled, at
the same time alone or with external power grid with the supply of electric power to
the users.

4

Conclusion

The human production and life are increasingly troubled by the current energy crisis
shadows, in order to solve this problem; people begin to pay attention to the new
energy, distributed power supply. This paper, as a basis research of distributed
generation, proceed mainly from the impact of distributed generation on power grid,
detailed fine analysis of the influence of all kinds of distributed generation on power
network adverse, including on power system stability, power quality, power supply
reliability effect etc. In order to avoid these adverse effects, we combining the
distributed grid technology and smart micro grid, put distributed generation as a
branch of the micro grid that can be ideal to connect grid and can avoid most of the
problems mentioned above.
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