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A Performance Assessment of 2MW Wind Turbine Gearbox
by Considering Various Operating Conditions
Joonhaeng Jo, Kooha Park, Byungsun Moon
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Abstract @ Wind turbine gearbox is a complex mechanical system that includes gear trains, shafts,
bearings, and gearbox housings. All these components are interacting with each other therefore it
is important to assess the whole performance by considering the individual component design. In
this paper, the performance assessment of 2MW wind turbine gearbox was conducted under various
operating conditions at test bench and test result was compared with the design calculation.
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Fig. 1 Analysis model for 2MW gearbox
internal lubrication (by Flownex S/W)

Fig. 2 Test rig for 2MW gearbox internal
lubrication
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Table 2 Specification for gearbox test bench

Item Description
Gearbox Assembly | 2MW WIG
Dynamometer 2.7M¥ Induction Motor
Low Speed Shaft Flange Type
Data Logger PC based modular system

Product ion Standard
Product ion Standard

Lubrication System
Cooling System
Generator MW DFIG
Inline Fiitration 10 um/25 1um
Offline Filtration 3um

Fig. 3 Gearbox Test Bench Set—-Up
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Table 3. Functionality Test parameter

Parameter Description

Gearbox internals and

Temperature Housing, o1l sump, coolant
and lubrication system

Speed Shafts

Stress Casing and Torque Arm

Vibration Ring Gear and Torque Arm

Torque Shafts

Power Shafts

Flow Rate Lubrication system

Qil Cleanliness | Application of ISO 4406

Sound Emission | Application of AGMA 297.02
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Table 4 lLoad step for test

Nominal speed Duration

1st Increment

(25% Load) Until temperature is stabilized

2nd Increment

(50% Load) Until temperature is stabilized

3rd Increment

(75%Load) Until temperature is stabilized

4th Increment

(100% Load) Until temperature 1s stabilized
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Fig. 4 Torque 1/0 measurement
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Fig. 5 Temperature measurement
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Fig. 7 Vibration sensor 1nstrumentation
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Fig. 8 Strain measurement for casing
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Fig. 9 Microphone instrumentation
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Fig. 10 Noise measurement
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Table 5 Test and inspection summary

Paraineter Criterion Result Remark
Tewpersture | -  Satmration  of Bearing | - All remperanures saturated | Snecessfitl
Tenmperanire under switable |y q0v Bearing temperature
bt C
measurad under 73 degree
Ol - Sanwation on eacl step - Saturated oy each step | Snccesstut
cleantivess | _ 1504406 17:15:12 - Measwred by 161412
{100% Load)
Flow rare - Required flow rare - Measwred over | 75Liter’'mins | Successful
Vibration - 1'502_.“‘:‘_;-;!«1“ IV . Grade C. | - Measwwed around 7 0mon's Successfinl
Noise - Ace. GL guidehne - Measwred wder 99¢B Snccessful
Stress - Allowable Smess - Measured vnder 14}\-1Pa Successful
(rear Mesh - Godd) (Grear mesl) was exanined by GL )
Bearmg - Good {Bearing condition was examined by GL and bearing mantfacturer.)
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Z 7
L
2 d7E 2004~2007dE AEAgAT st
25 a3 3
Ardl %ﬂ?laﬂlw 2 HH A% 2.0MW
-7 3T = ' ol3
7 TR 433 Y Al ¢
A oly
o2 38 dF A dFojrt,
References

[1] Robb D, 2005,

"The Role of Bearing in

Gearbox Failure," Wind Power Monthly, Vol.
21, No.1ll, pp.53-58

[2]

ANSI/AGMA, 1988,
Epicyclic

ANSI/AGMA 6123-A88

[3]

Allan R K, 1954,

Issac Pitman & Sons, Ltd, London

[4]

"Design Manual for Enclosed
Metric Module Gear Drives,”

"Rolling Bearings," Sir

International Standard Organization, 1990,

"Roller Bearings-Dynamic load ratings and
rating life"

(5]

International Standard Organization, 1996,

"Calculation of load capacity of spur and
helical gears"

- 304 .




