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Current situation of energy resources in China Severely relay on patrol energy
Total Ratio in Range Nuclear 0.3% other renewable 0.8%
the world Hydro 6.4%
Hydro ({ZFFt, 100 GW) 4 17% 1 Gas 3.9%
Coal ({Z M, 100 GT) 2020 12.6% 2
oil
0il (ZME, 100 GT) 23 1.3% 10 18.0%
Gas (102 m3) 2.23 1.3% 22
0 - % m world ® China
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60 Major energy source is coal, and

40 average energy source occupied per

20 person is much lower than the average

in the world.
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China has became the largest country for
sulfur dioxide and carbon dioxide emission.

Severe prolusion has attacked
more than 52.9% (258) cities,
forming harmful haz.

From: IEA (2010)
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Carbon dioxide emission (hundred million tons)
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8 large capacit
centralized wind
are constructed

2010 to 2020 in

LT3
Xinjiang, Gansu, | e coastal area
ofi Jiang Su
Mongulia, Hebei, Jilin, 1

Shandong and Jiangsu,
with total capacity of
more than 150 GW.
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Development trend of Distributed generation in China
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STHNBEREHMMEHEHN Connection to the gnd and hlgh eff:c:ency
consumption for distributed energy resources

1 SRR SEER X RS B e N A [E] &R 1
Kot rmNEIE (KFEgE. MEE.
MSEH.. BaSE. 7HfiEeEE
R BRUEH ?

How to effectively manage the
intermittent and  fluctuant

distributed resources?

2 JN1ATIG B B P X B ) 4 BB AT SR
BEREFENRSHEMHERE
SHEK?

How to meet the customers
requirements for reliability and
power quality?
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Online Eneray : Solar

Wind
Integration

GRIDPOINT
ENERGY MANAGER

Microgrid .




> REMNL+TEREILTIRE E
Capacity from kW to MW a

> BITHARARE
Flexible operation mode

Wind turbine

> BfEHEEIA
Plug and play

> AEMES
High reliability
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> BEEME
Clean and environmental
friendly

(©

7 Microturbine

Fuel cell

DIESEL

Diesel engine
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Key Tech 2: Microgrid Control and Protection
1. RRBE AR it FE IS R 53217 e

f ) S TE A AT a ) ( ) Island detection and control for MG in

T3 g ) S .

" s different power supply modes

Sy AT 1 %3] 7] N FH P ) " -

Stk | | | poem 28 2. WEMEGRTS s EEEER

21 I ) O M ek P . .

bt —»@Eﬁuﬁjmm* J BRI | e Active protection and control technology for

i~ > 28 ™ Sz, . .
f i Wik MG in customer side
T 5 0 A ) . 123 1
PR it ey S
\_ o4 e ol e Main Grid/Utility
faribl 2% Jiaze Industrial Park
[%ﬁ%%ﬁkﬁiﬁiﬁgﬁ&$ﬁ%m¢% Microgrid System
] \_ Y POC |51
I' ______________________________________________ A
e 10kV
i Trs. #3 & #4 run simultaneously,
o — switch disconnect when Trs. #3 & #4
3. f%l§§$%§:1:mﬁfﬁ.m1{ﬁ mﬂﬁwﬁ& are running, & connect when Tr. #4
#HER Group coordination control for is not running
t)nnect durin « 0. 4kV
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Centralized/distributed controller and et A LA \ L°f“‘
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Key Tech 3: Energy Storage
> R RGO E M e

Improve the economy and
flexibility of the microgrid

> THIA B REIRAR BN

Restrain the volatility of e LI I
renewable energy Lithium battery Vanadium redox flow battery

> ESESHEFHREMN
Increase the stability
during transient process

GERPRWE LAY

Electric vehicle Supercapacitor

FLBIR R R  AR R F o o B it e 2

The electric vehicle will be a very import type of energy storage in the grid of the future.
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Key tech 4: Mlcrogrld Energy Management System

> A ARANTIN G R P P & Sy R R
fif g A ST RS
Monitor and forcast the
DGs, energy storages and

loads
> SIS, SCINRE XA
BRESZFEIT

Generate the optimal
control strategy and realize
the stable and economic
operation of the microgrid ioun o0
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Key Tech 5: cCoordination control
among microgrids

Price-based demand response Polymeric
HE Tk 1 75 K i & layer
REE
. - Real-time pricing and
Time-of-use electricity el peak pricing
priceing Riisef S
B izl
v \ \
Industrial users Business users Residential users
T AL ERA
=l D HEE
] T IE 1
/'y A A A
Emergency demand Node layer
) Canaci i o%e &
Dlrectglogagfiontrol Interruptible load response apacnsyér?lrica:m fary i RR
e G Vit Py e
2 R Rk AR

BT B 22 580 P
Price based coordination for microgrid

Interface with the grid side
5 BRI O

Local EMS
[X 45k il fk
RS

DR
management
DR HL

Power
forecasting
ThAE T

Load
forecasting
BT

=]
|

Energy
efficiency
management

terminal
F R s B 4

BT B A 2 3R T

. Demand-side

resources
R B

Direct coordination control for microgrids
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The connection of microgrid will make a fundamental change
to the distribution system

5B, PO R 32 \ B B FB I M A2 e Y 52 [ 4 5 BY TR R 48 28 g WL [a) 57 sh ) 5 I P 4%
The connection of microgrids changes the distribution network
from a radial, passive network to an active network with bi-
directional power flow.

BCEEMBYEIT. EHIFRIF AL EEREW

The operation, control and protection methods will change
remarkably.

AP R EMEER B MR R MUEES A LT
New contents will be added to the distribution network demand
side management because of the flexibility of the user side.

12
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The emergence of microgrid decreases the investment
into the utility grid.

PRARXTECRE R R RERI TR K, AL/ ECHE P4 32 32

Reduce the energy demand from the distribution
system, and decrease the expansion fee

WSS . TEATHOER, ENE2ERELENEARY, FRKES.
The peak load shaving and load balancing
functions of the microgrid reduce the standby
equipment in the distribution system.
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The microgrid will have profound impact on the final pattern of

the electricity market

BHANBMAFZEIR TR X &, BB A LANECE M, AT 1 =) fC
tH 3 AR BR REFIAE X B AR 55

New relationship will be established between the grid
companies and customers.

WEMITH TEATAHHA], BIENHHSSEAKIEM, FEXREMESR,
EREREMHE, B, SHEFHEMIFM

The microgrid open the door of the electricity market. J

14
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Technical Requirements for Operation and Control of

Microgrids
(IEC TS 62898)
@ #meEREh mitiation
(@ ERE contents .
@ T {F#RE Development

 FHAAKER Estimated Results
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1 F7#4EJE 3l Initiation

20134£ 107, TECHIEEIT fy o [ 2 51 52 P ITTECH R I [ B 4 o

OCT. 2013. IEC voted and decided that china lead the development of two IEC international
standards about microgrids

20144E1H, IEC/TC8/WGTHE W LAEHRSL, % LAFHE ) FIEC/TS 62898-151EC/TS62898-2 W Hibr v i
Hl5E 5 H AL TAE.

JAN. 2014. IEC/TC8/WG7 domestic work group, which devote itself to the development and
coordinating of IEC/TS 62898-1 and IEC/TS 62898-2, is established.

IEC/TS 62898-1: 1l B ¥ 1| 5 ¥ i 5 |

IEC/TS 62898-1:Guidelines for General Planning and Design of
Microgrids

IEC/TS 62898-2: Tl Wiz 4T 58 il H AR MG

IEC/TS 62898-2:Technical Requirements for Operation and
Control of Microgrids
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The members list of the WG7 working group
|EC/TC8/WG7 LTIEAIMBERIML28AN, AT ERNBEAN AR NKFREBEHRRS

P RZBKF AL HIR
Now the working group of I|EC/TC8/WG7 has 28 experts, the convenors of

the two standards are professor Jianhua Zhang who comes from North
China Electric Power University and professor Zhaohong Bie who comes
from Xi'an Jiaotong University.

Function Last Name First Name NC Function Last Name | First Name | NC
Convenor [Bie Zhaohong CN  [Member Rochereau Hervé FR
Member Cammarota Antonio IT Member Santamaria Giovanna ES
|Member Chen Zhigang CN  |Member Seo Jeong I KR
|Member Dell'Olio Giuseppe IT Member Sorokin Dmitry RU
|Member Funabashi Toshihisa JP Member Spillett David GB
|Member Garg Ajay CA  |Member Sun Hao CN
Member Kaestle Gunnar DE |Member Sweeting David AU
Member Khatri Amal ZA  Member Wang Jianhui us
Member Komarnicki Przemyslaw DE |Member WU Ming CN
Member Kosslers Sebastian DE |Member Xu Xiaohui CN
Member Liang Huishi CN |Menmer Yang Xavier FR
Member  [Liu Juncheng CN |Convenor [Zhang Jianhua CN
Member Meng Zhaojun CN  |Member Zhang Ping CN
Member Newbury John GB  [Member Zheng Dehua CN
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|IEC/TS62898-1:Guidelines for Gene
ol B X B 32 1 i S VA B T P g
Construction significance and application fields.

R PR B2, BFERTIRS . DAt T AR 4> fe R IR ALK
The necessity of planning, including resource analysis, load forecasting and
DES planning.

gt B I AR Kl P B T 7 RO 225K

Requirements need to be meet when plan the microgrids.
ol B X A Fp B AR K 75 B A 3%

The choice of the optimal planning scheme when evaluate the microgrids.

EC

IEC/TS62898-2: Technical Requirements for Operation and Control of Microgrids
ARIBITERRT GEHM, B EREERFHM) WEITEKR&ITH B iR
Operation requirements and control objectives in different operation modes.
ARIEITIRIN TR EARIZHI R B E

Basic control strategy and algorithm in different operation modes.

AEEN TR RS RIFRAZGURENBERSREITEX
Operation requirements of ESS, protection, monitoring and communication
system in diffe- rent operation modes
MRV BERE K

Requirements of the power quality in microgrids
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The standard process

201541 H

January in
2015

CD1

201545 H
May in 2015

CD2

20162 H

February in
2016

CD3

20167F10H |

October in
2016

CD4
DTS

\—

Publish
_J
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3 IEC TS 62898 L{EitfE 2l e mm :
AR EE T U ERCDSRR A Y R 15272 20165F10R, Aﬁ
Progress of IEC TS 62898 i It =248 | ECER.
SEP. , 2015. Col lect JUN. , 2016. Col lect 0CT., 2016. IEC
and discuss and discuss annual meeting
20154F4 H W EECD1 AR A~ feedback about CD2 feedback about CD2 in frankfurt
20144 F11 H $T 3 ¥IfsRI R FRIRERFHITINL. at the Denmark
EERHTIE, HEH APR. , 2015. Col lect meeting. /_
HNZEESENEE. and discuss feedback
NOV. , 2014. discuss the about CD1 201546 H /
feedback about the Jun,, 2015 \ .
first draft and reply . \/ \J/
then modify. . .
' 201541 . v Nt N\
v
2014¢F6 [ SRR FHUT A A . = aoustrorTi
BER#ITIHE, HNELZR . e’ { R il
fEREI \ 201544 H SEP.,2015.
JUN. , 2014. Experts group B 15 17 ) Stresa .
discussed two draft AﬁPR? 320?(5 meeting 20165 R AR
standards. Ask for advice - ZOEEHE Nar,1jing %?24/g-rks),|ﬁ°h
on the internet ~ ;‘:::lg{\f(zjoilf meeting 2915&11}%2%% CD4/I-)TSu °
FR/ERICD3AR -
201341011 . 201446 IECannual NOV. 2015.
OCT.,2013 ~ \¥/" FiZ i meetingin 2015456 H & 75 HR Publish CD3
JUN.,2014  Japan ‘ -
, Xian JERICD2AR - p
g . ! JUN. , 2015.
meeting .
\ EAARERICD AR .
20134F10 H B3 7 AR & JAN. , 2015. Publ is
HiRER, FAFRMEETIE. h CD1
OCT.,2013. Passed the .
proposal of two microgrids
standard
20

— 20167F10H2H
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1 20154108, EFREHME BEMMYBT SN 5 “HAMETSRMEARNE" Flk
PR#ESL T, 201638 BH T EAWNTLHRHE 314 . The national energy administration
approved "micro power grid planning and design guideline” and "micro power grid
operation and control technology standard" industry standard project, and held an
opening meeting in March 2016 for domestic industry standards.

2. 20164E3H, ERBILIT X FMEMNETRAERZF]. In March 2016, the national standard

committee supported the compilation of the two standards of micro power grid project.

3. 201645F4H, HEIFFARATHI A W54 REVR AL A PR 73 2 S SIS 45 B PP 7 SR ECAR A A BB 2R AT
WHr#ER el . In April 2016, the world bank and the Chinese renewable energy scale

development office support setting up the two micro grid IEC standards and the national
industry standards.

4. Z5TCBEFAIECE XBRAEHE, RIMNBHBAPEEEHE “UEMEPHEARME” ( IEC TC62898-3-1)
MIEEI, 2016%FE6 H17HY HIECH B EM BB ERR, FHEERAMEM R T a#E (IEC TC62898-3-X) HI

%. After negotiated with the chairman of TC8 and members concerned with IEC, We
proposed to develop "micro electrical protection technology specification™(IEC
TC62898-3-1) which dominated by China, and it will be voted by the IEC member
network on June 17, 2016, and later on submit the proposal of micro grid series
standard (IEC TC62898-3 - X).

20167F10H2H 21



Technical requirements of microgrid operation and control (Energy20150634)

&4 Introduction

1 Y5 Scope

2 ZZ ki Informative standard

3 RiE € X Definition

4 BT R AR Y BE R The requirements of operation mode and the mode transfer

4.1 overview { 4.2.1 85 K N4 The voltage response characteristic
4.23F b B BU 3 R B B AT AR K 4.2. 25520 N A5 Frequency response characteristic

The non isolated parallel operation mode type of micro grid

{ 4.3.1 5 M N 4% The voltage response characteristic
4.3. 255 % N 4P Frequency response characteristic

4.3 5% B B i M B I S B AT AR K

The non isolated island operation mode type of micro grid

4.4 R B 2L R ) O B X DT 4

Mode transfer of non isolated micro grid

4.4.138 ] General
-[ 4.4.23F MR IS Grid connected mode
4.4 39 LA FEH- M Island mode to grid connected mode

4.5. 2% B T e P ) 45 4 Structure of isolated type of micro grid
4.5.3 L, JR M R85 % The voltage response characteristic
4.5.451 2 0 N 4% Frequency response characteristic 22

4.5 8% 55 Rl i B W IE 4T B R

Operation requirements of isolated microgrid

{ 4.5.138 )] General



K

=S B R R

5.1 iR

5.2 JERE B R G R X S AR S R IB 1T 38 )
5.2.1F ThiEH| SR E
5.2.2 0 hEH| 5 B EE H

5.3 JERE B R f B XA S AR R R IB AT 38 )

5.4 JFES R 4k L Y 138 4T 15 )

6 S 5 MBSk
6.1 ik
6.2 4 L Y A
6.2. 150 FEL W 5 K L FRTSE 15

6.2. 274 FEL ) PN SR RTIE (S
6.3 20 = FEL YR A L

6.4 3F R B3 BY A R Y S0 8 25 F s T

6.5 [ 125 24 i B O P S 8 25 P s T
THERE R A E R

7.1858

7.23F IRk

7.3 S EE R

7.4 AV E R

7.5 % 125 24 e DY R 2SR

1.6fE R EEH RS

5 Control of microgrids

5.1 General

5.2 Operation control of the grid-connected mode
5.2.1 Active power control and frequency regulation
5.2.2 Reactive power control and voltage regulation

5.3 Operation control of the island mode

5.4 Operation control of the isolated microgrid

6 Communication and monitoring

6.1 General
6.2 Communications of microgrids
6.2.1 Communications with the utility grid
6.2.2 Communications inside the microgrids
6.3 Monitoring the distributed energy resources
6.4 Monitoring the switch devices for non-isolated microgrids

6.5 Monitoring the switch devices for isolated microgrids

7 Energy storage

7.1 General

7.2 Requirements for grid-connected mode

7.3 Requirements for island mode

7.4 Requirements for mode transfer =
7.5 Requirements for isolated microgrids

7.6 Energy storage management system
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g 8 H B AR E R requirements of microgrid protection

. 8.2. 13 MM 2R B AR 4 The protection of grid connected mode line
8. 1R Summary 8.2. 29 H AR LR ERRY Protection of island mode line

8.2/ Fa. P 28 BR 454 Miicro grid line protection| 8-2.3f& B AUl FE M ZLE R Protection of isolation type micro grid line
8.3%% L. X PN 43+ A3 =X FL R ) DR d‘[ 8.3.1 K E FHRE R Requirements for low voltage ride through

Protection of distributed power in micro gri 8.3.2 & [E FHRE R Requirements for high voltage ride through

8.4% L P PN A2 I A3 HI ARG

Protection of transformer in micro grid
" 8.5.1 & Coincidence gate

A » A} -
8.5 & M AN i & o 8.5.2 [A1 3 Synchronism
Reclosure and synchronization problem ~
8.6/A LR R AP ~ 8.6.1HL R {R ¥ Voltage protection
Protection of common connection point - 8-6-221% 43" Frequency protection
P _ 8.6.31% I R ARH" Reverse power protection

8.7 i JE £ Over voltage protection
8.814 Y74 Over current protection
8. 11 [EIEFREE /7 Fault removal ability

O 1k ¥ I f) B BB iR B R BB RE SRR (EMC) Micro grid power quality and electromagnetic compatibility

9.13FEFE =5 2 5% BB ) B BE i &= 225K Non isolated micro grid power quality requirements
9.2 5 AU 4k B2 Y HL B Ji 225K isolation type micro grid power quality requirements
9,34 Ha Y ) EE A e 2 25K Electromagnetic compatibility requirements for micro grid

10 %k 5 Y 4 AR Micro grid’s maintenance and testing
10.1 4£f& Maintenance
10.2 M3A Test ke

M¥ 3% Annex



ﬁk@@ﬂﬁ%ﬁﬁﬁ@ﬁ%‘fﬁ?ﬁﬁ“ﬁﬁé&%%ﬂﬁ
632 S 4l H BTR

Microgrid and energy Internet will contribute for the renewable energy

efficient consumpsion and optimized operation.

55T

Thank you!

25
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