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Project Overview

Start Date: October 2008

Research Team: Research Center for Sustainable Urban Development

Chief Scientist: Wang Guangtao (Director of Environmental and Resources
Protection Committee of NPC, Former Minister of Construction,)

Object of Study: New District of Turpan City
Supporting Sponsor: The Energy Foundation of USA %::%j;%
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Make full use of integration of solar energy with regional building
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Management S5ZPXBNRAEESHE
plan and implementing Micro-grid Projects Usage
based on PV system *Develop Green transport system based on Microgrid
eInteractive with city Grid
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Practice
*Detailed construction specifications for the first stage
*Building design in the Pilot area
*Construct Mricrogrid of New District
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Conclusion and Promotion
« Explore a way involving plan, implementation, operation to utilize new energy efficiently in Cities on
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Where is Turpan
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 From January 2009 to May 2009
Mar. 14 2009, Completed the general plan for Turpan City New District

March 20, 2009 ,the government of autonomous region listed Turpan City New District as
an “Autonomous Region Harmonious Ecological City and Urban/Rural Integration Pilot
Area”

July 31, 2009 the government of the autonomous region approved
Turpan City New District General Plan
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*From June 2009 to April 2010
-- Study on BIPV design in Pilot Area
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-- Study on Microgrid Systems based on Photovoltaic Power Generation
-- Study on Green Transport based on Microgrids

-- Meteorological Research on Estimate of Key Indicators, Economy, and Carbon Emissions

-- In April 2010, ”New Energy Pilot City” named by National Energy Administration

v From May 2010 to present - Implementation Phase of Pilot Project %E:?
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Study highlights

Purpose: To construct a city that
utilizes solar energy resources in
efficient way;

Principles: Integrate application of
solar heating and solar PV
technologies;

Challenge:
v'The real-time power prediction of
PV and meteorology forecast;
v Microgrid management and
operation




Climatic Condition: Total solar energy resource in Turpan District is recognized as
“Abundant Region.” Over one half of China’s land area has equivalent or greater
annual radiation.
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Average Total Annual Radiation Distributiof
' Unit: KWh/m2

Region Total Annual Radiation
Indicator (kWh m-2)
Most > 1750
Abundant
Abundant 1400 - 1750
Less 1050 - 1400 = ; ™ - 7]
Abundant = . ¥
General < 1050 - | ,.
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Solar Resources of Some European Cities (KWh/m?)
City Helsinki Hamburg Stockholm London Vienna Paris
(Nation) (Finland) (German) (Sweden) (United (Austria) (France)
Kingdom)
Total Annual 917 952 987 1010 1080 1115
Radiation
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The design for layout of residential building
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Design Program
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The diagram of transformers
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Pilot Area

*First phase Pilot district approximately 1.5 square km

Total building area: 753972 nr

Floor space of residential buildings: 686375

«Community center will be constructed with the cores of converting station, transit
station, and transit charging. There will be 8 community centers in the district.
*Installed capacity of photovoltaic panels: 13.4MW, about 1.3 times of household

power consumption.
*Annual estimated emissions reduction calculated by operation margin: 16197 tCO,,




BT REEHEARE The generating and distributing diagram
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R AR S L The Electrical Wiring of the Smart-Grid

B
\ 10k\V #4% City 10KV Grid
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Energy storage system
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Data acquisition and controlling bus
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The control system of Micro-grid
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The control strategy of Intelligent Micro-Grid :

The control strategy of Intelligent Micro-Grid :

Definition:
A Stands for the energy generated by Photovaltic
B Load of the district residents
C Charge for electric bus
A>B+C? N Cl..Cn Battery charging unit for the bus
D Power that the Utility Grid allow
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)
Load of the district
residents !
v
v . .
Charging for electric Load of t'he district B
bu C residents
S
Yo C2,C3..Cn
A-B-C<D ?

N

v

' ,| Selling electricity
N to utility grid

»  Energy storaging <D
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Solving Problems through Micro grids
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\ 1. Friendly connecting with city grid

FE, 77 2R Gt 504 TR O A 22 1k _ _ _
X . 2. improving PV power quality
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(ELB | EES) 3. power system protection
>N 4k B4R H O B 4. Low Voltage Ride Through
>0 B R 25 5. Islanding 3
>IN 34T ) B 6. Reliability...
> A] S ) B 7. Improving Distribution Efficiency
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Taking the form of MicroGrid would be a good choice to the operation of

Distributed Generation in the future.
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Implementation Status

Project launches May 2010

2010528 H % B A e 0] s
Climate monitoring station
completed August 2010
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Pilot Effect:

Turpan City New District becomes
a main Pilot area of new energy
resources and urban/rural
integration in Xinjiang and north-
west arid and semi-arid zones

Reproducibility:

1. Climatic Conditions: Turpan
District belongs to “Abundant
Region™ in terms of solar resources;
over one half of land area in China
receives equivalent or greater solar
radiation

2. Economic Conditions: Turpan
District is a less-developed area in
China

3. City Type: Turpan City is a
typical small-medium city in Chin






