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ABSTRACT The wind turbine gearbox has the longest downtime among other major turbine components such as blades, generators,
and main bearings. Therefore, gearbox manufacturers conduct rig tests to evaluate conformity in terms of design and function. Rig
tests, however, have limited similarity compared with atmospheric wind turbine operating conditions. Rig test conditions are
thoroughly controlled and maintained by testers and the component certificates of gearboxes issued through the test cannot fulfill wind
farm operator’s requirements. Hence, certification bodies such as DNV-GL and UL require a mandatory gearbox field test report for
type certification. The Korea Energy Agency (KEA) also introduced gearbox field test as a part of the KS type certificate in 2016,
although it is optional . In this paper, gearbox field test procedures and requirements are introduced, and the first domestic application
case of the test is reported. The field test was conducted with a 1.5 MW wind turbine gearbox located in Jeju as the test object.

Key words Wind turbine type test(GEEZ 7] &4 A &), Wind turbine gearbox field test(ZH A7) Z&47] A& A1 F),
Vibration(%1 %), IEC 61400-4, ISO 10816-21

Nomenclature LSS :low speed shaft

V : wind speed, m/s HSS : high speed shaft

. WTM : wind turbine manufacturer
D :rotor diameter, m

GBM : gearbox manufacturer
WTGS : wind turbine generator system

Subscript ,
L,R :left, right

CB:: certification body

GB: gearbox
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Table 1. Documents required for GB field test

List DNV GL uL
Gearbox specification WTM WIM/GBM
Tst list & standard CB WTM/GBM
Operational condition CB WIM/GBM
Measurement system configuration CB WIM/GBM
Measurement system specification CB WIM/GBM
Calibration sheet CB WTIM/GBM
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Table 2, Critical performance indicators

No List DNVGL IEC Authors
1 HSS torque v v
2 LSS torque v v
3 HSS speed v N4
4 HSS bearing v v v
5 LSS bearing v v v
6 Bench test v v v
7 VDI 3834-1 v v
8 Torque arm block v v
9 Oil temperature v v v
10 Oil pressure v v v
1 Wind speed v v v
12 Rotor speed v v v
13 Load v v
14 Bearing temperature N4 N4 v
15 Housing vibration v v v
16 Vibration analysis v v
17 | Vibration spectral analysis v v
18 Vibration evaluation v v
19 Gear contact pattern v v
20 Gear tooth condition v v v
21 Bearing condition Vv v v

Table 3. GB field test system
Component Summary
Accelerometer Range: 0.1 Hz~10 kiiz

Accuracy: 3 dB

Mounting method ISO 5348

Analogue DAQ Oil temperature (inlet, oulet, sump)
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Table 4. Estimation table for gearbox according to RMS
calculation in VDI 3834—1

Acceleration (m/s2)

Acceleration frequency range Zone
boundary B/C

<0.1 ~10 Hz

0.3 = <0.5

10 Hz ~ 2 kHz

75 = <120

Velocity frequency range

boundary B/C

velocity (mm/s)
Zone

10 Hz ~ 1 kHz
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Fig. 15. Campbell diagram of acceleration near LSS for stop
mode: (a) axial direction; (b) lateral direction; (c)
normal direction
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Fig. 16. Campbell diagram of acceleration near HSS for stop
mode: (a) axial direction; (b) lateral direction; (c)
normal direction
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