


Gearbox Evaluation


for Project _______________(provided by EPL)
1.
Wind Turbine Identification (provided by EPL)
	Wind Turbine Name:


	

	Overall Drawings:


	(number, revision)

	Component Identification:
	

	Component Manufacturer(s):
	

	Component (overall) drawing:
	(number, revision)


2.
Report Identification

	Compiled by: 

(provided by evaluator)
	(name, date, signature)

	
	

	Reviewed by: 

(EPL or must be different from evaluator)
	(name, date, signature)

	
	

	Approved by:

(provided by CT Leader)
	(name, date, signature)


3.
Applicant Identification (provided by EPL)
	Company:


	

	Contact Person:
	(name, phone, email, address)


4.
Customer (if different from applicant) (provided by EPL)
	Customer (e.g., applicant, certification body):


	


5.
EPL Contact Information (provided by EPL)
	Evaluation Project Leader:


	(name, phone, email, address)


6.
Applied Standards (provided by evaluator)
	Standard #
	Title

	DG03
	NREL Gearing Guideline

	
	

	
	

	
	


7. Instructions

· Write any issues regarding the checklist questions under section 8, “Remarks.”

· Write any other related issues in section 8, “Remarks.”

· Whenever possible, link issues to a corresponding checklist ID.

· Where the design calculations cannot be checked step by step or where the method is not sufficiently reliable, alternative calculations should be carried out and described in remarks and/or in an additional annex.

· Use the checklist and the Remarks section to express the design documentation’s degree of compliance with the requirements stated in the applied standards.

8. Remarks
Gearbox Checklist

KEY:

P ​​​– Element has been Pre-Reviewed and required information was present

NP – Element has been Pre-Reviewed and critical information was NOT present

A – Element had been evaluated and approved

N – Element had been evaluated and NOT approved

C – see comments (may be on following pages linked to ID number)

( - when checking cell containing this symbol see also the following question(s) which must be answered

	ID
	Question
	KEY:
	Comments

	1
	Identification of Gearbox
	
	

	1.1
	Are drawings complete?
	
	

	1.2
	Gearbox System Specification
	
	

	1.2.1
	Is the Gearbox loading and load spectrum specified? 
	
	

	1.2.2
	Is the Gearbox lubrication system specified?
	
	

	1.2.3
	Are the applied standards in compliance with IEC 61400-22?
	
	

	2
	Gearbox Analysis Report
	
	

	2.1
	Gear Calculations
	
	

	2.1.1
	Are the considered ultimate and fatigue loads consistent with the Loads Document?
	
	

	2.1.2
	Is the gear verified against pitting?
	
	

	2.1.3
	Is the gear verified against bending fatigue?
	
	

	2.1.4
	Is the gear verified against scuffing?
	
	

	2.1.5
	Is the load capacity of the shaft fits verified?
	
	

	2.2
	Bearing Analysis
	
	

	2.2.1
	Are the shaft fits and the housing fits specified?
	
	

	2.2.2
	Are the considered ultimate and fatigue loads consistent with the Loads Document?
	
	

	2.2.3
	Is the life rating for the bearing calculated?
	(
	

	2.3
	Shaft Analysis
	
	

	2.3.1
	Are the considered ultimate and fatigue loads consistent with the Loads Document?
	
	

	2.3.2
	Are the shafts verified against ultimate and fatigue strength?
	(
	

	2.3.3
	Are the shafts verified against bending?
	
	

	2.3.4
	If yes, is the predicted bending compatible with the gears and bearings?
	
	

	2.3.5
	Are the splines, keyways and other fitting elements verified against ultimate and fatigue strength?
	
	

	2.4
	Housing Analysis
	
	

	2.4.1
	Are the considered ultimate and fatigue loads consistent with the Loads Document?
	
	

	2.4.2
	Is the housing verified against ultimate and fatigue strength?
	
	

	2.4.3
	Are the housing deformations calculated?
	(
	

	2.4.4
	Are the deformations compatible with the bearings, gears and the mechanical interfaces?
	
	

	2.5
	Gear Geometry
	
	

	2.5.1
	Are the gear accuracy (DIN, ISO, AGMA) and the accuracy class specified?
	
	

	2.5.2
	Is the gear tooth surface roughness given?
	
	

	2.5.3
	Are the following data specified in the drawings?

· Profile total deviation

· Profile slope deviation

· Profile form deviation

· Total helix deviation

· Helix slope deviation

· Helix form deviation

· Single pitch deviation

· Total cumulative Pitch deviation

· Runout

· Reference datum for radial runout

· Reference datum for axial runout

· Tolerance for radial runout

· Tolerance for axial runout

· Profile tolerance chart
	
	

	2.6
	Gear Metallurgical Quality
	
	

	2.6.1
	Are the following data specified in the drawings?

· Material form (forging or bar stock)

· Material alloy

· Material grade

· Heat treatment

· Surface hardness

· Effective case depth after grind

· Core hardness
	
	

	2.6.2
	Are the following material checks included?

· Magnetic particle inspection

· Surface temper etch inspection
	
	

	2.7
	Gear Rating Calculations
	
	

	2.7.1
	Are reasonable values chosen for the following parameters?

· load spectrum

· material grade

· gear tooth accuracy

· surface hardness

· load distribution factor

· dynamic factor

· gear tooth temperature

· lubricant dynamic viscosity

· lubricant pressure-viscosity coefficient

· gear tooth surface roughness

· gear tooth coefficient for friction
	
	

	2.7.2
	Are Miner’s Rule lives adequate?
	
	

	2.7.3
	Are gears in compliance with AGMA/AWEA 921?
	
	

	2.7.4
	Is the lifetime longer or equal the wind turbine lifetime?
	
	

	2.7.5
	If no, are the necessary replacements properly defined in the maintenance plan?
	
	

	2.7.6
	Do the pinions have at least 20 teeth?
	
	

	2.7.7
	Is the profile shift designed for balanced specific sliding?
	
	

	2.7.8
	Is the aspect ratio ( 1.0 for single helical?
	
	

	2.7.9
	Is the aspect ratio ( 2.0 for double helical?
	
	

	2.7.10
	Is the transverse contact ration ( 1.4?
	
	

	2.7.11
	Is the axial contact ratio ( 1.0?
	
	

	2.7.12
	Is accuracy ( AGMA Q = 11?
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