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Challenges and Requirements Faced by Energy Development

R SR HE 2 R S A = B i) DipsimeTo i, N
Serious threat to the global environment K. T2 EBEERAE

caused by emission of greenhouse gases | R, R ETE

‘w selEH AN A S B SR S Yl Accelerating energy transition.
Environment pollution caused by building the modern energy

' unreasonable energy exploitation methods system. being clean. low-carbon.

SRR SHA SR ANTE O e safe and efficient. to promote a

- SR new round of energy revolution
Worsening contradiction between the gy
resources shortage and social development

FEEPr B2y HiR, H51S 7 —FFIRENE

International consensus has been reached. followed by
a series of actions
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New trends in energy developmen
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jﬁiﬁﬁﬂ?iﬁﬂfﬁﬁ{tﬁﬁﬁﬁ(ﬁnm fossil fuel to renewable fuel)

?K%ﬂ%ﬁﬁﬁﬁ‘ﬁ?’iﬂir]ﬂ N EH R SIERERINEEITEE, ESLMERNFE
Changlng from the domination of traditional energy sources to the complement
of all sources(including new energy sources and traditional sources)

S EERE S EYPI GEE (From centralized sources to distributed sources)
MES, —RLRgERMEERERSSmE. SARNEaMNEERISET, (BFHEE
RANRIZ L. R EAERIL.,

Changing from centralization, integration to cooperative distribution, interaction
between supply and demand, energy supply system is promoted to be diversified,
flat and efficient.

(B AeEiEiBE =AM B (Clean and efficient utilization of of traditional fossil
fuel)

HEBHLOEER, BRIRERIEEEIINISE AR, kERAHF, HLFIeIE-TiT
RFHEGR O RERAYFIFEER,

Promoting the clean, efficient and sustainable utilization of fossil fuel, improve
efficiency by innovation in technology and mechanism.

ZMeEEMEmM S 53 BT (Integration and interaction of multi-energy systems)

HABME, SBk. HaElkFrR, THSMEHERNMEILCMERGEER, REH
. R(R). SERMENERE K, THERGOEERIE, BIEERAIE AN AR,
Accomplishing the complement of multi-energy system by automatization,
informatization and intellectualization, improve the overall efficiency through thé
coordination of multi-energy systems
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F : ERER S TREEEA RIS, FRAEEARTT , LB ( Xif)
BEVER RIS A R SHESEENET. EMAHESFIBREA L , IB1ELE
EEENFE S A EEENER,

Micro-grid . is the basic unit of energy production and utilization. It is centered on
local (regional) energy network control technology and multi-energy complementary
operation and supply-network-load utilization technology. Micro-grid will play very
Important role in the new trend of energy development.
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MR EIMRET B AR hIVRERARE | IRMUEEREENIEEaNE | B Zmae. HFEE. 53
ERRERESHEEINERUIN | Bt AFEmZEER N RFNEME(ER | H—PRSRERE
FIRER | HEFER ORI,
Micro-grid has many benefits: Micro-grid can take full advantage of the fundamental role of
the market in electricity resource allocation. It can establish effective production and
consumption of energy with localized grouping of electricity supply and demand interaction.
And further, it can promote the reform of the power system.
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KZR Policy

> AEEMEIRINEY . (EHFRIERIE NI TR

> Management Measures of the Micro-grid in China (Draft) , Pilot Measures to
Promote Grid-Connected Micro-grid Construction

« HBEESFHRME3ISKVRIAT , FEARKT20MW.

 Generally voltage level is at 35kV and below, the capacity is not more than
20MW.

IR ETE A E/Construction and Management

« 1R1EE I3 B TR X ECEE RIRLL.

* The projects must be included in the regional distribution power grid planning

FHMEIESE/Grid Integration Management

c NFFERAR. REFAXREXK.

« Should meet the technical, safety and other standards of power grid.

mumel  FOHRMERD AV RTE/Demonstration Project

- At ERR R XD T BERINE SRR M AR A.

e The project must have a typical demonstration and pilot role. It could be
promoted to other regions. ’
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iN=3eliE Pilot projects

> 2017FRER M2 HREREEMISEIE.

» In 2017, China released 28 new energy micro-grid demonstration and pilot projects.

» They are distributed in various provinces in China. Many of them are in industrial
parks, or island energy supply system.

THE&# Project /Location | /No. THE&E# Project /Location

JCERREPRFTREIRIAY Jt= g 2 | e 2 =4
1  New Energy Microgrid of YanQing in Bei.’in‘ Smart Micro Grid of Macaoenergy Glﬁzhou
Beijing Jing Industrial Park Development Co.LTD
j‘<\ ;\-}E Ab:/\/_\:;H__ e NN kv Zrabig s
STt ARG 21, 2 S LR K AR .
New energy demonstration project of L7 : : o At
. oo ; ; . 8 New Energy Micro Grid of The Haidian
Xishan ecological industrial zone in Shanxi . Beijing
Tai northern New Area in Beijing
aiyuan
Kb SRR E AR OFTRETRI B E R TRE RN KA AR S 7B
New Energy Microgrid of Green Data A 9 Key technology research and application Al
Center in Zhangbei Cloud Computing Hebei demonstration project of State Grid Zhejiang
Base Company in Jiaxing
I e S =t | R =17 (T
PN =
SHEMEH XM . = Multi-energy complementary combined LLZR
Micro Grid of the new and high-tech . 10 e
. . Anhui heat and power system in Sino-german Shandong
development zone in Hefei
ecopark

Nt BB ML BRI LB AHF ISR X E RN B E
Smart Microgrid consisting of power (i 12 Smart Microgrid demonstration project of i

generated by wind ,solar, hydrogen Shanxi

energy and energy storage system

Shanghai University of electric power new
campus in Lingang

Shanghai
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Z61 InRhibheHIRzRIFE N

Demonstration Project 1: Beilong Island Mirco-grid in Ruian city, Zhejiang.

E:

o) S -

PV 1.35MWp. Diesel generator system : 0.6MW

FAR1.35MWp, L1 : 0.6MW Energy storage system 4MWh
seERIGEaEZEIMWh | THERREGEEERZEIMWh > Controllable load @ Ice-making factory 200kW,
BIIRIATT : ik 200kW, Ekitbik R ge50kw  Pumped storage system 50kW

MMEEIEALESIE. IERENKIERS » Energy Management System, Data acquisition and
monitoring system

>
>

The project effectively solved the island power supply problem. At the same time, more than
50% of the clean power supply is achieved. 10
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=012 FPERRERESIE RERIM

Demonstration Project 2: Smart Micro-grid in Sino-Signapore Eco-city

Achievements
e

Micro grilds cluster  Automatic P Smart !—Iouse Monitorir?g Platform

MW 2253 X I P 1 3 5 R W mraesm (LT A O T

DIEAZIER>15% | 200PTRAFFIS000  100F%3RZEERFL BT RS AL
FRFIGHRKIL100%  PREEERSSEHENE 10 RERIERIAY A Eﬂﬁ”ﬁi)ﬁ{%,%ﬂﬁ%

HEBRTEEMIXFJ99.999% L7 , SCIIHIEES REES
The system runs for 6 months.
W S Environmental protection effect
MRS =EXEEL 4BOMW, % o __
L 300 W 200 ——iEER
" ;! Dust 79.50
| ETRA173.2kWi N Eemp ., wABm
EE,,tEﬁ%‘g‘%OOkWhp 100 4 A “~~FPE Cc0O2 2917HEE
X \' - - -"l ETRA344.3kWp 1 SO2 8.8l

0 -+ . — b L

9 10 10:1510:3010:4511:0011:1511:30

NOXx 4.4

Saving standard coal
consumption by 117 tons

Renewable energy utilization ratio exceeds 20%. Green
buildings and green travel ratios are 100%
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EIEE [ Management Aspect
4 MREERIRE : WRMNBREXRES L5 . EENTFHIEAEEET—EER

Definition of Micro-Grid : Consensus and Disagreement Coexistence

IR E

Definition of
Micro-grid

/ til Consensus ﬁ;}ﬂs‘z Disagreement \

> HRNERRHEAESIX,. BiaXiE FHREBESFRINEE
> WERHEIRIIETT > IREFRCEE MR HIZ AR

» The voltage level and

» Independently controlled capacity of Micro-Grid

area > The role of the Micro-grid
» A microgrid can disconnect in the reform of
from the power grid to enable distribution power grid

it to operate in island-mode. \ j
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o BABRHE—21EAREE Technical Aspect
o SR (2. B B ) AU STMEIILERIRT
ZMEER (K. Y. M5, &R, . PERE ) NEMIKEERR
< (2. . B, 5% ) NEEEIR , XEREEN. THREERELE
“* Microgrid contains the complementation, coupling and cascading utilization of
the energy, construction of Municipal Utility Tunnel , optimization of the
multiple demands and the source-grid-load friendly interaction. Therefore, the
micro-grid needs a lot of technology in the planning, design, construction and
operation, as well as the integration of various technologies.

\J/
0’0

— EEK — RS ARFIK B
LNG

m i, i \ ;
- » CCHP Z
| ] ¥ - Z 77
P L
| x a

EREER

14
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FBEABHE——HRIR Technical Aspect—— Supply Side

ZEeEH | SHEEFINHEER BEANEITXIRMNENEST. SRS TEXREE.
Multi-energy complementation and optimal allocation play an important role in
the supply side of the Micro-Grid.

v v O\

\ power grid )

~

fERE N PECE T 5
Configuration of Energy
Storage

=R AEHMNPEE
BEMBITHIN

Configuration and
operation of the CCHP

B e S RIMEIET
Paf

Coupling and operation of
Multi-energy

SRHRBEMENERERIZ T
Operation mode and
connection with the public

FAARHE S BERE AR
BHMEERTE K
Distributed Energy Sources B AR ECE R RIE

Optimal allocation

ZHEERIR Multi-energy Supply ¢
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Technical Aspect——Demand Side

mRIERN RS

BEiFARSS FREERIARMERS

Demand Side Response play a very important role in Integrated Energy Services

ndustrial park efficier
energy supply

fafllZE S selRiRSS
Integrated service in
load side

BRMIMRL : MNETLERS— RS S8/
FkMmmr , FRSHMMNIEI THEFNE. BEAE
FMNAERFRREXMIA , RERFANE TR,
Demand Side Response: Microgrid can be
used as a whole to participate in the demand
side response of the power grid side ; Also in
internal microgrid , the demand side response

can be carried out to improve the operating
efficiency of the system.

16
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BRARH—REMEE R ETT

Technical Aspect——Coordinated Operation

SCADAZR %

KEEAR - SRR SR
VR R FRMEOTSERIE. R e | wwrm
- . i

v RS - -
1“\51@51 Af:{]ﬁ?k ~ cppny | UBPIEE | ) §—furarns

v DI HTEEREETTURIA ‘ ﬁ Zzﬁgf‘ﬁ ! g «(ﬁﬁmﬁﬁi&

v SEREENMMEE THEELSREREA oy, % | L

v RIEEERN DRI EESIEAR GRLE Y B

Key Technologies

v" Network, source, load analysis and modeling, simulation
technology

v" Micro - network dynamic situational awareness

technology

AN

Distributed New Energy Precision Prediction Technology

AN

Multi-objective adaptive coordination and optimization

operation model and decision- making technology

v' Distributed Coordinated Control Technology

MREREE P

17
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ZMEERE. ZSFEERERIIEEFIA | AIESRERFARER | RRGSFsEA
eThe coupling of a variety of energy complementary and energy needs, can improve
energy efficiency, reduce the total cost.
-BRIFEFRERARBEE LAV MGFISIFEER.

e At present, China has certain subsidies and support policies for renewable energy
power generation in Micro-grid system.

— A FA—mE Disadvantages
 HEBEERE | IRMIERIRS. (RIF, M BN

e The cost of energy storage equipment is still relatively high

« FERHEER S LIFEERTAN LR, iR DRME,

e China proposed to gradually realize to push renewable power at a reasonable price and
reduce subsidies.

. =(KEE Overall

« FARIXHRERERFIFANER. TebRHE , (BB ERRRELRN =
e Microgrid can improve energy efficiency, conservation and emission reduction, and
promote the development of clean energy and other social benefits

18




3, MHiEEIMNESHEER = EBAMLNEITER

Cha"enges & Opportunities B Elecrric Power Planning & Engineering Institute

> (#HIEE Mechanism Aspect

< WK, XIBERMRERT S TRESRI T EER | AFRZEEEAMIGEMEE  XINENAHTIHRE T
HATHYEK

e Microgrid, regional energy grid etc. need to break the traditional industry barriers.
Carrying out complementary and comprehensive energy supply, and put forward new
requirements to the existing system

- BRItE. #Hh. #H5. HEFIRAZMTIEERM | sBRMNEARZEEEM , FEETE
SGEBRIRSHNAEIRT | (EHSMeEREN T ERERRS
e The current power supply, gas supply, heating, cooling and so is provided alone by each

industry, need to establish a comprehensive energy service provider model, promote
cross-border integration among various energy supply.

HEHZUEE Accelerating the reform of energy system with electricity as the core

« SCINREIRTAEARS L

e Gradually realizing energy market diversification.

fEE "HEW+" ARRERS  EEMEET REERIRSFHNSZ NN

e With the deep integration of "Internet +" technology, the information network will also
be extended to all aspects of energy services.

19
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» Micro-grid is essentially a kind of control technology. It should adapt to
the development of the energy and power industry and meet the
needs of economic and social development.

» Micro-grid should be based on promoting the development of
renewable energy and distributed energy, improving the efficiency of
comprehensive energy utilization, and saving energy and reducing
emissions. So that it makes each part a clean, efficient, friendly,
autonomous, intelligent energy unit that becomes an integral part of
the big power grid system.

> There are still many problems in the development progress of China's
micro-grid. We are looking forward to discuss with experts from APEC
economies to strengthen exchanges and cooperation.

20
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