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Chonaming Island tamenam

China’s third largest 4= L7 A
island. 76km * 18km. & , Jiangsu

Area: 1267km?
Population: 800K

A county in Shanghai.
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Main industries:
agriculture, animal
husbandry, tourism
and shipbuilding.
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Background and development plan EEREDAE

Chongming island »w Development Plan "

Ideal place for utilization of

large scale renewable energy *Total RES installation:

1 \ L 3,200 ~ 4,200MW
' : ONg-  «CCPP: 800MW
elelivel term  «.Max Load: 2,000~2,500MW

mdependent =
N

*Green energy output base

i, . Wind: 223MW

- 8 Solar:  3.8MW
Dlversmed Reﬁewable Energy Biomass: 9MW

ng h-pen etratlon 48%(2015) 2015 °*CCPP: 400MW

Max Load: 345MW
*RES Penetration: 48%




o Efficient and eco-friendly use
e Schedulable, Dispatchable, Controllable
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 Green Energy

Output Base in
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Funding, organization of the demonstration project &=sesza, ...

* This project is funded by National Science and
Technology Support Program, and jointly completed by
State Grid Corporation, Shanghai Jiao Tong University
and several institutes and vendors.

* The implementation time of this project is from 2013 to
2015.

State Grid
Shanghai Municipal
Electric Power Company
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China igingohnal State Grid Vendors
EPRI o fong EPRI
University
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Architecture of the demonstration project EEREDAE
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Geographical Map of the Demo by 2015
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Architecture of the demonstration project ERTRNAN
Green Energy Active Distribution Flexible and Reliable
Output Base Network Power Consumption
Layer I, 110 -220kV Layer I, 10-35kV Layer 1ll, 0.4-10kV
» Large scale offshore, « DERSs (wind, solar, « Microgrid and
onshore wind plants, biomass, storage), demand response
gas power plants various types of users
: microgrids
* Wind power bundled ¢ « Interaction between
with gas turbines « ADN highly autonomous
- Schedulable and + Hierarchical microgrids and
controllable equivalent integration and o2
power plant aggregation of

DERs
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Horizontal Coordination EBTENAE
EMS in the control center (D5000 platform of State Grid)
C EMS of Equivalent Power Plant )47
A A A
Measurement Measurement Measurement
& Control &Control
- DMS
large wind farms (from Layer 2)
i M
Chonamin Local loads
O— gming

_ - E Power Grid o
Wind-gas AN Tie lines Power>.. Bulk
Equivalent E - Eion > Power

Power - o 3 System

Plant S ey
WGPP :
( ) L ;CPP%»

gas-steam combined AGC

cycle power plant

In the transmission level, two types of green energy, wind and gas, are
bundled, making the WGPP schedulable, dispatchable and controllable.
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STATE GRID
Vertical Coordination IBENAT ...
Energy
‘ Flow
, : , , Hierarchical
Energy Predict.& Analysis Optimal Allocation o . .
D Management of Dispatchable Dispatchable Integratlon
5 Resources Resources
D System of RES and
(D5000) Controllable Dispatchable Load Power flexible
Load Power Control Control
resources
Distribution Predict.& Analysis Optimal Allocation o
of Dispatchable Dispatchable
Management Resources Resources
System
5 Controllable Dispatchable Load \ I Power
\('<D Load Power Control Control
= Distribution _ - : :
A Predict.& Analysis Optimal Allocation o Sections
rea of Dispatchable Dispatchable & AI
Management Resources Resources reas
System
Controllable Dispatchable Load Power
Load Power Control Control
N Micro-grid | _ _ _
‘c<D Management Predlgt.& Analysis Optlmal Allocation of &J:> ...... Micro-
= of Dispatchable Dispatchable o) grids
= System Resources Resources >
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Demonstration Applications

N
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Application
Wind-gas equivalent power plant

Wind-storage combined
generation

Active distribution network
Electric Transportation
Sodium-sulfur BESS
Demand response programs
Unified Information System

Island-wide Integrated EMS

JARAST
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Application

Wind-gas equivé Transmission

Wind-storage c D'.
generation /Sl‘ribUh

Active distributlonn\em'mon\l
Electric Transp@\
Sodium-sulfur BEN,O\
%
Demand response prong

Unified Information System

Island-wide Integrated EMS

JARAST
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(L STATE GRID Demonstration Applications
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o N o o1 b~ w

Application

Wind-gas equiv’ generator
Wind-storage c%
generation ‘
Active distribution network
Electric Transp(/\c\

Sodium-sulfur N)\
1‘/~O/
Demand response progr\an\7

Unified Information System

Island-wide Integrated EMS

JARAST




Demo Applications

&

bl Qi =

LY
) SELAG!

B Thanks to the high ramp-rate of CCPP, the Area Control
Error ACE =) Psic tine — Pscheque €8N b€ kept within 2%, such
that the island power grid as a whole can be dispatched
like a traditional power plant.

B The purpose is making the large scale RES schedulable
and dispachable.

o ’ Shanghail

220kV
SS

Combined- IR

Cycle Power _
- @ Plant Chongming
SO Island
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Demo Applications

Wind-Gas Coordinated Dispatch

(Embedded in D5000)
W EE

Control Parameter Settings

B The exchanged power of tie-line
can follow the schedule curves
even in case of large wind
forecast errors and wind power
events.
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eth, Demo Applications

4 EXEAAT : : :
N STATE GRID 2. Wind-Storage combined generation
B Atthe distribution level, a lithium iron phosphate BESS(2MW/2MWh)

was constructed at the Dongtan wind farm (19.5 MW), which
constitutes a combined power generation system.
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Demo Applications

A EXEAAS _ _ _
"7’ STATE GRID 2. Wind-Storage combined generation

CHPORRATION CHFCIHINGD

B Max fluctuation decreased by 22% in 1 min, and 31% in 10 min

B = bR GE A RSEfThTh s )

= —Smooth power z 1 I '

aro0)

.~ —Wind power
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Demo Applications
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‘!*.& STATE GRID 3. Active Distribution Network

CHPORRATION CHFCIHINGD

Main purposes of the ADN demonstration are:

B To promote accommodation of RES and support hierarchical
Integration of DERs

B To make DSO act as interface between the transmission and
DERs, to ease dispatch of DERs

B To improve system reliability @

. - Predict.& AnaIyS|s Optlmal Allocation o
Tr ansmission Energy of Dispatchable Dlspatchable
Management Resources Resources
System
(D5000) Controllable Dispatchable Load Power
Load Power Control Control
’ L 8 B N N N N B B | SN SN NN wmm w—— N N | |_N | -\
l o Predict.& Analysis Optimal Allocation o 1
Distribution of Dispatchable Dispatchable I
| Management Resources Resources
i ADN !
Controllable Dlspatchable Load Power |
I Load Power Control Control I
| Distribution Predlct & Analy3|s Optlmal Allocation of| > Secti I
| Area of Dispatchable Dispatchable S e &EX lons| ||
\ Management Resources Resources =] reas| g
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Controllable Dispatchable “Load Power
Load Power Control
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Ty Demo Applications
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N7¢ STATE GRID 3. Active Distribution Network
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Demo Applications

A, EXEAAT : :
N7 STATE GRID 4. Electric Transportation

B Completed an island-wide EV energy supply system with 1
charging-swapping-storage integrated station, 10 bus charging
stations, 13 public charging stations, and 343 charging piles.

» gt R
====== o T Quick Charging Public Charging
™ el Station '
E[}:%;f e &y O Statlo
rt . = axs e = y /!l;
S EmaEe
- “], —
oo g~ T, ) A i\
§ E ﬁém :§3 : !. .. ..
Bus charging — Charging-Swapping-Storage

station

Integrated station

23
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%%:}:Pg STATE GRID Charglng-swapplng-storage Integrated station

Integrated Station Capacity

Total Capacity 1.25MW/2.25MWh

2 quick charging points

Charging System 19 slow charging points

40 cars per day

Swapping System 20 buses per day

24



Charging-swapping-storage integrated station

4 EREAAT
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Energy flow I Uy Power |« multi-purpose
‘ Grid converters
Power flow q .. .
e multi-direction
E/P flow

7 Oé@ |
/@@ : converter
== h
00
R =
0.:@ < Charging-
S Swapping
System

Second-use
Battery Storage
system
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;f%;: ﬁfﬁ:ﬁ(’;&g Charging-swapping-storage integrated station

» EV Charging Station
» Battery Swapping Station
» Second-use Battery Storage Station

Achieving intensive

Improving battery efficiency,_

construction, :
: lowering battery use-cost
saving land resources
v :
Benefits

“.8 Shifting peak load, Benefitting auto companieS, |

improving energy quality, gird companies ,battery

Increasing renewable companies and EV users
_ energy penetration \_ Y,

26
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eé}%ﬁ STATE GRID 5. Sodium-sulfur BESS

B A Sodium-sulfur BESS (200kW / IMWh) was installed to mitigate
the impact load caused by industrial users.

B
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Demo Applications

;' EREMA AT
N STATE GRID 6. Demand Response Programs

B Constructed a demand-side energy efficiency optimization
system to realize unified access and coordination of DR
resources such as residents, industrial & commercial
buildings and community microgrids.
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Demo Applications

; . EREMAE
W7 STATE GRID 6. Demand Response Programs

CHPORRATION CHFCIHINGD

Effects of demand response: B Residential users: account for
23~33% of expected DR potential,
by direct control of ACLSs;

B Industrial & commercial users:
account for 64%~73%.

uuuuuuuuu

B Purposes of DR: promotlng local accommodatlon of RES peak
shaving;

B Measurements: DLC, IL, TOU, Personalized bill services;

B The DR programs increased the energy efficiency by 5% during
commissioning. 29
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Coppgg b

Energy Efficiency Control Terminal
for Residential Users

Intelligent Socket
Infrared remote
controller

@ Information collection

€ Remote Control

Home Gateway
& Protocol conversion
€ Information

Transmission

Interactive Terminal
& Data Presentation
¥ Information

Interaction
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Q, EREAAT Energy Efficiency Control Terminal
/> STATE GRID for Industrial & Commercial Users

}B
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Efficiency monitor terminal Intelligent control terminal
€ Information Collection € Equipped with 14 'LCD touch screen,
€4 Remote Control Industrial protection grade

& Data Presentation, information

transmission
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g&% f%ﬁgﬂ Energy Efficiency Control Terminals
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axer2s  Demand-side Energy Optimization System

CHPORRATION CHFCIHINGD
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Demo Applications
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aﬁ%ﬁ STATE GRID 7. Unified Information Platform (UIP)

IEC 61970/CIM

EEle
system

Unified Information Platform (island-wide) }

IEC|61850 IEC|61400-25

I

Substation
Gateway

Substation
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om Em mm Em - o - - o

EV Operating

== ———

Gatew Gatew
=\ ay ay
Local Local Local
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| UIP (Microgrid) |
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Demo Applications
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%55}%3 SITATE GRID 7. Unified Information Platform

CHPORRATION CHFCIHINGD

Services ¢ g
wind power
Integ. <
Services P
» signals >
Information Flow
IEC61970 IEC61968 . — _ E
— . Transmission | Dijstribution : Demand
S e ®wind farm ' ®PV power . @micro-grid
Efé‘j . i 7 ® CCGP E station - OEV
= _ ‘@ storage - ®DR users

Model Profile & Extension



Demo Applications

EECPA
?ﬁ.% smaemn 8. Island-wide integrated EMS

B Based on UIP, the integrated EMS provides multi-level
energy coordination control for the whole island.

_ _ Basic Functions Distribution level EMS E
Distrib. y e B N a
Areas on ode opo arm  Query - U

[t
\_ J \_ J
—
(" Platform Services AY4 Interface Services )

(FIST (UGG (SWESSageN (ORESE) @WEVEREW| | eile o com sve
(FOTOIeG (SEDING) (NI (ETERReS) (RN ( FP webservice Database
G

AN J




Demo Applications

7 Ay EXRBM : :
e&%f STATE, G 8. Island-wide integrated EMS

B multi-level energy coordination & control
B Upward: aggregate demands, flexibility (up/down reg.)
B Downward: schedule curves, control signals

Transmission Distribution Consumer
400 - A | 2Z2°EH Aggregate max/min . a
300 - <:v‘ - . v- :I
350MW 50.53 exipility capacity 2.05
200 - ] !
100 - : i
........................ schedule curve
’ 135 7 911131517192123 51.12 . L :>

- control signal

Wind Aggregators CCPP  Biomass
(fFarms J

— o

PV Aggregators: EV  Storage Flex. Load
| ) || )

| |
Regulation Flex. Capacity ! Flex. Capacity

Capacity

S
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%%y SMEGRID 9. Real-time Digital Simulation & Validation

A hardware-in-the-loop test bed was built based on RTDS

B validate strategies and test controllers before
commissioning;

B validate concepts that cannot be realized at present.
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CHPORRATION CHFCIHINGD

9. Real-time Digital Simulation & Validation

M | ab configuration.

Wind I? PV |$ Storage |$  Gas

Wind farms R £ 7

f
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Bulk system
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RTDS

Controller
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-time Digital Simulation & Validation

B A cluster of PCs was used to simulate residential users,
which runs in parallel with RTDS.
B The co-simulation system can operate continuously and

check different test scenarios, e.g., different wind

penetration levels & profiles, user preferences.
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%Mﬂ&' OO PCRUATION CF CHINA

EV and Storage

Further promote the demonstration
application of energy storage in renewable
energy integration; promote the
development of EVs.

Policy & Regulation Internet + Power Supply

Promote the introduction of policies and Based on UIP, promote the big
regulations, standard development; From data application in distribution;
technical feasibility  to economic explore the new business mode
feasibility and mode replicable. of "Internet + power supply".
Regional Energy Internet International ecological
_ _ Island
Build ~a green, interconnected, Construction of smart city in
shared and flexible regional EI to Shanghai: green, ecological and
achieve comprehensive utilization of e o dévelopment of
large-scale renewable energy. Chongming Island.
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