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comprehensive utilization



Integrated energy services

LS L]

7 EXREM

&

“N° STATE GRID

vy

P B N R S8 5P

CHINA ELECTRIC POWER RESEARCH INSTITUTE

Canada
® |CESTHZRITK

® Bella CoolaER&SEEE
® BCREX4EZERER

® Ramea, NLEX &S8R
® NemiahEXZZ&HER

o UtilityFXZESHER
® Hydro Boston Barfsx

® Kasabonika, B X465 E

® QuebecEXEZEEER -

® Calgary‘REfeiitp iz

Europe

® FENTUAFIKythnos{Hkd
® B FEDPRIXGEHER

® FEIIF LabeinmEXZSHER
® EEMVVFIDemotecfik

. o ZEERY W FfRase L iE

. r ° ﬁéContin'uoﬁﬁflé]:K
s ® Z AFCESIfIM
F ® FZEBornholmzsE T2

® Z[FHVictorianfH{LEiE S
e A M I

The Republic of Korea
GuroTWRIX4REEER

® GunjangEX4REEEIR

® Banwol/Shihwa T Jl[EX

® Coexm I XEZERERE S

® H/REN KEKBE WAL

SR SRERTO BRE

r
US.A

® By RREEEHEEI D RN
o BARESATEEILRE

® Waitsfiel lE XS 8ER
® San RamonEXZE&HEE
® WalnutEX&885 R

® Drexel KEFHME LIE
® S {CfaDolanfARFILINE

® Borrego Springs; < Li2

® INMIAESan DiegoD1HM o ITASRERXSSEEER

® OkaRidgefCCHP/ETHE
® MarylandfyCCHP/~BInH
®SandiaESR LI =M

® S {CH{H=AEZRLIE =R
® Santa Rita Jail;~xBlnH

® Palmdale’Z&8E R E

® Fort CollinsEX &S BEE

€ The Integrated energy services has attracted worldwide attention. More and more institutions
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participate in the research and construction of integrated energy power system.
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Integrated energy services

¢ State gird: 2017.10, will mobilizing the resources of all parties, do
the best and make the integrated energy service business bigger and
stronger, promote the company to change from the power supplier

to the comprehensive energy service provider.

China process ------------c-cmmmm e 8

At present, with the development of China's electric power system reform, the
incremental business of distribution network and the gradual release of the retail
electricity market, the multi market subject will gradually increase the investment and
development of the microgrid and distribution network. In 2017, the State Power Grid
Co., Ltd. issued the opinion of the national Power Grid Corp on comprehensive energy
service in various provinces and companies, and formally entered the comprehensive
energy service industry. According to the opinion, by 2020, we should ensure that the
total energy service revenue of the company is about 50 billion yuan, and to achieve
about 60 billion yuan, and the market share has been significantly improved.
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€ An integrated services system take electricity as the core and is

highly coupled with gas system and thermodynamic system.
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In the process of planning, construction and operation, the energy supply

and marketing integration system, which is formed by the organic
coordination and optimization of energy generation, transmission and
distribution, transformation, storage and consumption, is the physical carrier

i of the energy Internet

€ Multi energy coupling is one of the key features .

€ Based on electricity is the basic consensus.

€ The upper electric power grid and power conversion technology are important
factors in determining the level of integrated energy services.

4 Only the rapid control of electricity is realized first can solve the problem of

highly coupled heat and gas.
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Integrated energy services
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€ Multi-layer communication and scheduling model causes real time reduction
€ There is a bottleneck problem in power electronic conversion devices.
€ The fragile power conversion device reduces the reliability and robustness of the

integrated energy system.
¢ Compatibility problems with large inertia systems such as heat, water and gas.
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Intelligent plug & play grid connected device
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¢ Intelligent plug and play
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| equipment is the key link of

B < building comprehensive energy

service system.
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4 The maximum design of plug and

play devices is the energy router. ( ) ’()_‘ —
€ MMC cascaded topology for ""§EE @ @
medium voltage AC2DC e
o o ge o [ om ) [ T o |
4 The medium voltage bidirectional @ . ﬁ
DC2DC converter selects the
module series parallel topology — ) L
(ISOP), the high-voltage side is AC/DC DC/DC DC/AC |—
i i - — — —
connected in series, the low AR T
voltage side is connected in et P bR LLEEERLEEEE SO || SLLEC R oot \
parallel, and the high frequency E m’ﬁ* X ﬁ i 3 3 i]rwn_ i
isolation is adopted. L e T I ! [ i
¢ Three-phase four wire topology for | < <4 'ﬁ:} i N i
| M/ SHARERE | —jaERE |
low voltage DC/AC - - pCHUSHIRARE.

€ Each of the modules can also be AC2DC DC2DC DC2AC

used alone, like AC2DC, DC2DC,
DC2AC
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€ One of series of Intelligent Plug & Play Grid Connected Devices

€ Integrate and unify a variety of energy interfaces, like photovoltaic, energy

storage and electric vehicle plug interface
¢ Greatly saving the operation and maintenance costs and the intensity of work '*
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¢ Friendly & flexible grid connected

device for clean energy, controllable

loads and energy storage devices alala  Foetletlsy S }{ @ K
& Adaptive software function includes | | | [T = »—t==i—1| N*ég*g_

A B

adaptive grld impedance, adaptive C ] 0 NPC RB-IGBT  Current source type Transformer design
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grid voltage, active power tracking
and power quality control; N | l
§ Load | | DC/DC AC/DC System i
|| impedance :

€ Itis a comprehensive access solution

Boost/Buck | T e oo | |\ZT - .
for smart home and intelligent - >% ia)nm"er < . Grid

Y

community. > —
. - k . Z source r A N mpedance detection of
¢ In partlcular, inertia control is : Fau(ljt _cdrossing of non ideal power grid power grid

. s na- ) e Active method

designed, which greatly reduces the %{Q T connected Seamless pp Virwal . pagsive Method
T . _ High frequency ) AP L =Rroop handover Eimpedance
dependence on communication. This "= i )
island W

is especially important in the A .| Powerquality control

comprehensive energy system
centered on electricity.
€ Especially in some special cases, energy conversion and conversion can be done

autonomously and autonomously.
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Function 1: Active tracking
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Active power and reactive power

Power grid frequency

Power grid voltage

Source/load side: the power output/input can be adjusted according to the frequency
and voltage of the power grid, so as to reduce the impact on the power grid.
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Using the inertia integral link to introduce the power swing process

® The smart plug and play algorithm on the source side and the load side is concerned not only
with the adjustment of internal characteristics, but also with the feedback of the operation
characteristics of the power grid, so as to effectively integrate the sources, network and loads.

® The intelligent plug and play technology includes the inertia integral link, which can respond
quickly when the state of the power grid changes.

® The conventional clean energy grid control does not pay attention to the feedback of the
characteristics of the power grid.
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Function 3: Anti disturbance design
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® Filtering disturbance can improve the anti disturbance ability of the system and
eliminate the pulsating spike, which will help improve the power quality.
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Function 4: Fault crossing and support
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® There is a lot of rapid energy transfer in integrated energy services.
® Sudden changes in load will lead to rapid changes in frequency, voltage or DC bus

voltage.

® \With the increase of the inertia time, the amplitude of the voltage drop decreases
gradually, and the falling speed slows down.

® Timely inertia control can effectively support voltage stability on both sides.

18
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2. Power droop,

absorptive power can be
automatically changed
according to the state of

1 . Inertia control, rapid

response, fast decoupling
control for a variety of
energy sources

power grid.
3.Improving anti 4. smooth and stable
disturbance ability & control, a flexible
power quality, eliminating comprehensive energy
pulsating spike. service system

® Smart plug and play technology seamlessly integrates power, load and network with control
algorithm to achieve real coordinated operation .

® Avoiding electromagnetic transient time can increase the stability of power electronic devices
based on switching mode.

® The time for the next change of the multi energy coupling system has been won.

20
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Low frequency load reduction interactive system Intelligent plug and play

The response time can be shortened to
100ms, which provides a prerequisite
for decoupling control and measurement
of different inertia systems for
electricity, heat, water and gas.

@ Traditional microgrid or energy Internet requires
three levels of architecture.

®The underlying equipment needs to be operated
through communication scheduling.

@ Cannot satisfy the essential meaning of the plug
and play

@ The application of smart plug and play key
technologies can fully explore the spontaneous and
quick response capability of power and load.

BRI
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Summary

Meaning ~- === -"---- - R

Integrated energy services include two meanings: integrated energy supply and
comprehensive energy services.

Integrated energy services (integrated energy services) is a new type of energy service
mode to meet the pluralistic energy production and consumption of terminal customers.

It is a diversified energy supply and diversified value-added service mode from a
single electricity selling mode to electricity, gas, cold, heat and so on.

\
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|
|
|
|
|
|
|
|
|
In the multi energy coupling control, the control of electricity is particularly !
important. Only with fast energy conversion and transfer control can we build a truly |
mature integrated energy service system. :
|

|

|

|

|

|

|

|

|

|

|

|

|

|

Especially, the high speed energy conversion device, which takes the power electronic
converter as the carrier, is an important link to promote the comprehensive energy service.

The intelligent plug and play key technology and equipment can realize the self
dynamic and coordinated operation of the multiple elements of the source network, which
is helpful to the construction of the backbone. Strong and flexible upper power grid is
conducive to the construction of integrated energy service system.
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