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@ Envision Energy: Quick Facts

A Founded in 2007 by Lei Zhang

A 2nd largest wind turbine
company in China (for now)

A Among top 10 wind turbine
companies in the world

A Over 7.5GW smart turbines in
operation

A Largest smart energy asset
management company

A Manages over 100 GW assets
worldwide

A Over 1500 renewable energy

professionals worldwide



Envision Energy: Global Presence

Velocita — Wind Farm Portfolio Global Financing Center of Excellence Global Turbine Innovation Center Bazefield — Fleet Monitoring Software
France K UK Silkeborg, Denmark Norway

Global Digital Energy Innovation Lab & 1 4
Silicon Valley, USA Y Global Engineering Centre of Excellence
i o -1 Hamburg, Germany

Digital Energy Software R&D Center
Nanjing, China

Global Blade Innovation Center
Boulder, USA

Global Digital Energy Innovation Center
Houston, USA

Global R&D Headquarter
Shanghai, China

Regional office
Mexico, LatAm

\

/'
Regional office Regional office and Turbine assembly ‘| Regional office
Chile, LatAm India Australia, Oceania
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@ Wind Farm Control: Improving Farm AEP

Gebraad, et al 2014

T - ~= : : turbine j

Impnavingcfarmperfofmancece by neducingowvaké tosses:s

Wake steering strategies to improve farm performance

Reduced! QrdéeriModeling g

Lower order models, such as FLORIS, allow
for controller optimization for site specific
layouts that can be validated through CFD
and verified in field test.

Courtesy: NREL



@ Wind Farm Control: LES ABL HFM + GAD

Cheju.do

j‘Rudong WindlEarm
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Higi Fidelityy Modelingy(basedon SOWRA)) 2nejancasie)

Large eddy simulations including atmospheric :
boundary layer and actuator lines and disks are Offshare: Testingy&Loads/erificationon

used to validate prospective control strategies Control strategies tested at Rudong Wind
for increased AEP in wind farms Farm where turbine power and loads are
monitored.



@ Wind Farm Control: Wake Steering

Reference Turbine

Wake Turbines

I'N

Control Turbine

Rudang; Wind! Fanm

A The wake - steering control strategy implemented to mitigate the wake interactions
between C1 and (D1, D2, and D3).

A C1 is the control turbine, R1 is the reference turbine
A D1, D2, and D3 are the turbines that are down  -stream turbines waked by C1.

A Turbines O1 and O2 are other turbines not directly used in the study but whose wakes
are noticed in certain directions.




@ Wind Farm Control: Power Optimization

Improving farm
performance by reducing
wake losses

- Wake steering strategies
to improve farm
performance

- Controller design helped
in power gains

- Good agreement
between SCADA data
and CFD simulations

!‘emmg et. a‘., doi:10.5194/wes-

2017-4



