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Development of Large Scale Wind Power >
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100.8TWh, H2ES&BERI2%,
In 2012, the cumulative wind power capacity in China reached 75.32GW (

ranking 1st in the world). The electricity generated by wind in 2012 is
100.8TWh, accounting for 2.0% of the total electricity.
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Development of Large Scale Wind Power >~
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8 large wind-power bases are in plan, each of them is with capacity larger than

10GW.
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1000GW,

According to the report
“Wind Roadmap 2050,
China” issued by Energy

Research Institute (ERI) of
NDRC, the planned total
installed capacity of wind
power will reach 1000 GW.
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Challenges of Large Scale Wind Power Gric ”fson%%o%m
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Power balance Reactive power & voltage
& frequency control
control
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RAREIE Load flow and short-

Transient stability circuit

BB SHgEa L -
Genera’fi%n a*rtlt N _— FEERE

b . Power quality
transmission planning
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Impacts on power balance & frequency cd‘nt‘?ol
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More difficulties to power balance

Conventional Power Power Grid Load
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Thermal power follow with | Wind power s, s

the load according to the AP PN
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Irregular wind power output with ;
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» FHAEME  BKBIBEDEAGRRESM
FRELE , FSEIRSFARRELZ.

Net load = Load — Wind
look the wind power output as a minus load
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Big differences between

peak and off-peak net
load
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Impacts on power balance & frequency cta&ﬁt‘?ol STATE GRID
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Winter season--with less flexibility because operating CHP unit used for heat supply, wind
curtailment 1.6%.
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FRINR.
Summer season—with many flexibility because operating CHP share very small, ho Wind power

curtailment. ':P%jlﬂ-%&m;ﬁﬁ
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Impacts on reactive power and voltage control
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Control voltage by regulating the reactive
power fed into grid
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Voltage stability of wind
power grid integration
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Impacts on transient stability
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Dynamic voltage collapse
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Impacts on transient stability
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Wind power outage accidents since 2008 |
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Impacts on transient stability
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Grid Code for Wind Power Connection
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Main aspects :
B oy > XUEBTOEETm Wind power forecast
T o e i i o o 2 >  BINNERHEES]  Active power control
> LMMESSEE  Q capacity
>  HEE Voltage control
> (KFBEEFES LVRT
>

KEBIZEANBRK Grid compliance test
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Active power control of wind farm
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« KEBHNEERNNREFIRS , RERNIREATEEN.

The wind farm should equipped with active power control system.

4
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RRBIINEREH.

The running wind turbines should be capable of a continuous smooth
adjustment of the active power, and participating in active power control.

X\F8 17 NI RE %

ZINHBIIRITRAORARAENE T ENTNNERE

NNETRIZHIES | NBIBBNNERBINNEZMNSBOR
HRREENME TS EE—.

Wind farms should be able to receive and automatically perform control
instructions of active power set by the power system operator.
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Power forecast requirement of wind farm™"

+~ NEBIpMNEERBINERNRS , KREEBO0 ~ 72h75HAXK B INZEFRMEL
B215min ~ 4hE G HAX EBINZ=FNIINEE,

The wind power forecast system should be installed in wind farm and the system

should have the function of 0~72h short-term wind power forecast and 15min~4h
ultra-short-term wind power forecast.

+ KEBIHEXIZEREDRFEENENENIE_LIRXEO ~ 248X 817
AZHBINEFNME , KEB1GS15min BIRBHRAEENGRE LR
ARE15min ~ 4sh X BiZRZBIRFENEHL , FNENIBES HEEA
15min,

Wind farms daily report the wind power forecast curve of the next day 0 ~ 24
hour, Wind farms automatically report wind power forecast curve of the next
15min ~ 4h to the power system operator each 15min , the time resolution should

be 15min.
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Reactive power capacity of wind farm =
EE'IX—)Sl Gy AN SRRE 33 > s =
- FRERIXERIA N A MEI A R IE H S B = B TTTHRATE.
%:FE'J; Wind farm should have required reactive power capacity
VAR

to compensate the reactive power losses locally.
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LVRT requirement of wind farm
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Dynamic reactive power capability
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Simulation and Analysis
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More than 12 provinces and regions wind power, PV accommodation ability study.

7 REL. 5. 5. AFGL. 5. HR. BB, =M. I &8
PRI PAZLET 300N KB 1 B AR R UARIIZ N\ RFTAF.

More than 300 grid integration studies on wind farms and PV power stations.
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Power Forecasting
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With 6560 CPU, storage capacity 376 TB, ranking at 41 in 2011 China‘s high-
performance computer TOP100 with a speed of 53 trillion times per second. 96
hours 5 * 5 km grid resolution numerical weather prediction of northeast,
k northwest, north China and other major wind power development area can be/
21

finished within 2.5 hours.
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Power Forecasting
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16 wind power/PV prediction systems, covering nearly

400 wind/PV power stations, the total capacity more than

\40 GW, the average absolute error is about 10%, / '-'-F%j] ﬂém;ﬁﬁ
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Testing and Certification
! + mitEFR24.6EF AR,

30 M EB AL,

National Wind Power
Testing Center in
Zhangbei County,
Hebei Province. 24.6
km*km, 30 wind turbine
generalized foundation.

R EIRRA. E—ESIENKEHNASIREENERE ( 72829128 ) rYKIGE i
It is the largest test center having the capability of testing all the performances
of wind turbines (7 classes and 82 parameters) in the world.
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Optimal dispatching technology
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(» FRTEEEEMAFENNFEERABERS , TH-tXRHiNAaE)
SiMEERHE. #HeeREREBFENEREE. FhaeRftizsEl.
Developed RE optimization scheduling system with independent intellectual property
rights, which can realize rolling unit commitment optimization for seven days, RE and

\ conventional power coordination scheduling, RE optimization control.
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MESF= - KEB500MW , JHARKZEBLOOMW , fifHEFR=E110MW,

—HATISEBIR X EB100MW, FEIREZEBAOMWHIERESEEZ 20MW , F2011£E12
B318iErigr=.

The planning capability: 500MW wind turbine, 1T00MW solar modules,
110MW energy storage equipment.

The first phase of the project construct 100MW wind turbine, 40MW solar

modules, 20MW energy storage equipment. chE 8 H Rl ST oee
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Demonstration Project of Wind, PV, Energy Storage and Transmission
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Cogeneration Intelligent Optimization Control
System

According to forecast for both light radiation and
wind speed, the system can detect and intelligent
optimize the wind farms, solar power plants,
energy storage systems and substations.
Furthermore, it can automatic configure and
seamless switch from each operation modes.
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