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1. General description

The HQ2000 is a pitch regulated upwind wind turbine with active yaw and a
three-blade rotor.

The HQ 2000 has a rotor diameter from 80 to 93m and various hub heights
with a generator rated at 2.0MW. With these feathered rated power will be
maintained even in high wind speeds, regardless of air temperature and air
density, and the wind turbine is able to operate the rotor at variable speed.
And variable speed ensures a steady electric power production from the tur-
bine. The variable speed system consists of a doubly fed induction generator
with wound rotor, slip rings and power converter. A power converter is con-

nected to the rotor to control the generator at variable speed.
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2. Technical Data

Operating data

* TyPe MOAEl ..oeeeiii HQ 2000/ 93

* CUt-in WINd SPEEA .....covvveiiiiii e 3.0m/s

* Rated wind Speed .........oouviiiiiiiiiieii e 10.5 m/s

e Cut-out Wind SPEEd .....cccevviiiiiiiiee e 20.0 m/s

e Survival wind Speed .........coooeviiiiiiii e 52.5 m/s

* Calculation guideling ...........ccevviiiiiin i Germanischer Lloyd
® TYPE CIASS e TC 1B

® System life ..o 20 years

® TYPE MOAEl ... HQ 2000 / 86

* Cut-iInWINd SPEEA .....coiiiiiiiiiii e 3.5m/s

* Rated wind SpPeed .........cooviiviiiii i 11.0 m/s

e Cut-out Wind SPEEd ......ccevvniiiiiieeeee e 25.0 m/s

e Survival wind speed ... 59.5 m/s

* Calculation guideling ...........ccvviiiiiiiiiiii e, Germanischer Lloyd
® TYPE CIASS ..ot TCIIA

® System life ..o 20 years

® TYPE MOl ..vuiiiiiii HQ 2000/ 76

* Cut-InWINd SPEEd .....coovviiiiiiiie e 4ml/s

* Rated Wind Speed .......c.covviiiiiiiiii 13.0 m/s

* CUt-0Ut WINd SPEEM ....uviiiiiiiiiii e 25.0 m/s

o Survival wind speed ... 70 m/s

e Calculation guidelinge ...........ccoooviiiiiiiiii e, Germanischer Lloyd
® TYPE ClaSS .ovniiie e TCIA

® System lIife oo 20 years
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Normal climate Version

* Ambient temperature out of operation ..................c....... -20t0 50C

* Ambient temperature in operation ...........ccccevviviiiiniinnns -10t0 40C
Cold climate Version(different bill of material)

* Ambient temperature out of operation .......................... -40t0 40C

* Ambient temperature in operation ...........cccccccieiineeiiiinns -30t0 40T
Hot climate Version(different bill of material)

* Ambient temperature out of operation ....................c.... -5t0 50T

* Ambient temperature in operation ............cccceeeeeviiieeens 0to50C
Blade

® Blade type .oooveeiiiee WT80, WT86, WT93

e Blade length ..o 39m, 42m, 45.3m

* Diameter of blade root connection ............cc...cciveiennnn. 2110 mm

® MALETIAL et epoxy, glass fiber

e Lightning conductor ...........ccoovviiiiiiiii e integrated
Rotor

* Number of rotor blades ...........cooviiiiiiiiii 3

® ROTOI @XIS .iviiiiiiiiie e horizontal

* Position relative t0 tOWEr .........ccooevviiiiiiiiii e, upwind

* Direction of rotation (looking downwind) ....................... clockwise

* Power control method ............cccooiviiiiiiii Pitch control

® SWEEP ANGIE ..eeiiii 0 deg

® CoNE ANGIE ..cveiee i -2 deg

e Aerodynamic brake ..........cccooooiiiiiiii full feathering
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Gearbox unit

LB DY/ o TSN [SXST ol 11 o] i o] o [ 1%, 2" step planetary
3" step parallel

* Transmission ratio (60Hz-grid) ...........cccccceviiiiinienininnnn. 1:83.83 (1 %)

* Mechanical POWEr ........c.ciriiniiiii e, 2000 kW

* Bending strength (Fatigue)............cooooiiiiiiiiiinnn. SE>1.5

* Surface durability (Fatigue)...........ccooviiiiiiiiinan, Sy>1.2

* Application factor (Fatigue)............cooeeiiiiiiinienns. 1.3

* Bending strength (Ultimate)................cooeiiiiiiininn, SE>14

» Surface durability (Ultimate)..........c.cooviiiiiiiiiiiee. Sy>1.0

* Application factor (Ultimate).............c.cooeieiiiiiiinnnnnn. 1.0

* Maximum brake torque 22 kNm

L I o] o= 1o o oil pump

» Connection gear With generator ..............ccccuvvvviinneeeeeeennnns flexible coupling

Pitch drive system

* Maximum pitch control speed limit ..............ccooeeeeiieiiininnns 9 deg/s
Double row

* Type of pitch bearing .........cccccooiviiiii, ball bearing

Supporting machine parts

® HUD tYPE oo rigid
¢ HUD MaAterial ....oeoeeeieeee e cast iron
e Mainframe material ..........ooiiiieiii Castiron

Parking brake system

* Type Of CONSIIUCHION ........iiiiiieiii e Gear / servomoter
* Mechanical brake ...........coooiiiiiiii e, disc brake
® ACHVALION ..evviceeee e e e r e aaea Passive
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® GENEIALON TYPE oiiiiiiie e

® CONVEIEI LYPE o

RatEd POWET ...eeiii e

Rated VOItage ......cccviiiiiiii e

POWET fACIOT ..o

® TOrque CONLIOl ...oveeeeii e

Control system

IGBT, 4 quadrants
2000 kW

3@ /1690 VAC/
50/60 Hz

0.9ind t0 0.9¢ap
adjustable

field vector control

* COoNtrol dEVICE ...cooeiiiiiiie s PLC
* Remote MONItOrNG ...ccouvvuiiiiiieiiiiiii e yes
® SCADA SYSTEIM .oviiiiiiiiii e yes
Yaw drive system
* Type of wind direction alignment ..................ccoeiieeennnn, active
* Type of yaw bearing .......coouvuiiiiiiiiiiiii e slide bearing
® DriVe UNIt oo planetary gear motor
* Number of drive UNitS ........ccooviviiiiiiieci e, 4
® BraKe oo e friction In the slide

Nacelle cover

bearing plus motor
brake

e Type of CONSIIUCLION ....cccvviiiiiei e,

O MALCTIAL v e s

closed
Polyester resin/
Glass fiber
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Tower
e Type Of CONSIIUCTION ......iiviiiiiciie e conical tubular
e Hub height ... 80/100m total
e COrrosion protection ...........cceoiiiiiiiie i, Protective paint

3. Calculated Power Curve

The power data presented in this document are based on simulation data. That is,
the power data are calculated using model information of the wind turbine generator.
Thus, the presented data are best-knowledge predictions.

They cannot replace power performance testing.

Power curves are acquired by static calculations at an air density of 1.225 kg/ms3.
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4.Qutline dimension

Dimensions
A B C D E F
HQ2000 / WT93 80.0 78.0 93.3 126.6 2.96 4.3
HQ2000 / WT93 100.0 98.0 93.3 146.6 2.96 4.3
HQ2000 / WT86 80.0 78.0 85.7 123.3 2.96 4.3
HQ2000 / WT86 100.0 98.0 85.7 143.3 2.96 4.3
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