


Mechanical Components Evaluation


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


	

	Overall Drawings:


	(number, revision)


2.
Component Identification (provided by EPL)
	Low Speed Shaft:
	(drawing number, revision)

	Gearbox/Generator Coupling:
	(drawing number, revision)

	Generator Static Connection:
	(drawing number, revision)

	Yaw System:
	(drawing number, revision)

	Ladders, Platforms and Elevators:
	(drawing number, revision)

	Brakes:
	(drawing number, revision)

	Locking Devices:
	(drawing number, revision)

	Auxiliary Systems (Hydraulics & Pneumatics):
	(drawing number, revision)

	Auxiliary Equipment (Cranes, Lifts, etc.):
	(drawing number, revision)


3.
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)


4.
Applicant Identification (provided by EPL)
	Company:


	

	Contact Person:
	


5.
Customer (if different from applicant) (provided by EPL)
	Customer (e.g., applicant, certification body):


	


6.
EPL Contact Information (provided by EPL)
	Evaluation Project Leader:


	(name, phone, email, address)


7.
Applied Standards (provided by evaluator)
	Standard #
	Title

	
	

	
	

	
	

	
	


8.
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.

9.
Remarks

Mechanical Components 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
	Component identification
	
	

	1.1
	Are all safety critical non-structural mechanical components covered by the following list?

· Gearbox

· pitch bearing

· yaw bearing

· low speed shaft bearings

· Gearbox/generator coupling

· Generator/nacelle connection

· Yaw Drive

· Ladders, platforms, elevators

· Brakes

· Locking devices

· Auxiliary systems

· Auxiliary equipment
	
	

	1.2
	If not, missing components should be listed in the comments and evaluator shall report on the checkpoints applied in its evaluation
	
	

	2
	Low speed shaft bearings
	
	

	2.1
	General
	
	

	2.1.1
	Are drawings complete?
	
	

	2.1.2
	Is the Bearing System Specification complete for bearing?
	
	

	2.1.3
	Is the Bearing System Specification complete for lubricant?
	
	

	2.1.4
	Are the applied standards in compliance with IEC 61400-22?
	
	

	2.1.5
	Is the bearing type recommended for the loading conditions of the application?
	
	

	2.1.6
	Is the bearing recommended for use in the intended environment?
	
	

	2.1.7
	Is the lubricant recommended for use in the intended environment?  
	
	

	2.2
	Identification of design relevant documentation
	
	

	2.2.1
	Is there a completed Load Analysis Report?
	
	

	2.2.2
	Is there a completed Bearing Life Analysis Report?
	
	

	2.3
	Supplier Information
	
	

	2.3.1
	Is there supplier documentation on bearing properties?
	
	

	2.3.2
	Is there supplier documentation on determining equivalent load?
	
	

	2.3.3
	Is there supplier documentation on lubricant properties?
	
	

	2.4
	Bearing Mounting
	
	

	2.4.1
	Are the housing and support structure sufficiently rigid to prevent bearing distortion?  
	
	

	2.4.2
	Are the clearances within those recommended by the bearing supplier?  
	
	

	2.4.3
	Is the alignment within that recommended by the bearing supplier?
	
	

	2.5
	Mechanical Analysis
	
	

	2.5.1
	Is the generic method for determining equivalent load used? 
	(
	

	2.5.2
	If yes, is it applied correctly?
	
	

	2.5.3
	Is a manufacturer’s method for determining equivalent load used? 
	(
	

	2.5.4
	If yes, is it applied correctly?
	
	

	2.5.5
	Is a manufacturer’s method for determining the bearing life used?
	
	

	2.6
	Installation and Maintenance Procedures
	
	

	2.6.1
	Are installation and maintenance procedures documented?
	
	

	2.6.2
	Are bearing installation procedures consistent with manufacturer’s recommendations?
	
	

	2.6.3
	Is the initial lubrication procedure consistent with manufacturer’s recommendations?
	
	

	2.6.4
	Are relubrication procedures consistent with manufacturer’s and lubricant supplier’s recommendations? 
	
	


	3
	Gearbox/generator coupling
	
	

	3.1
	Are drawings complete and showing installation location and situation?
	
	

	3.2
	Has the coupling been type-tested?
	
	

	3.3
	If no, has the coupling type been verified by testing for the specific application?
	
	

	3.4
	Is the coupling type recommended for the loading conditions of the application (rated, extreme and alternating torque)? 
	
	

	3.5
	Are the drive train natural frequencies, which might be excited within the operational speed range, considered in the load analysis?
	
	

	3.6
	Is the coupling type efficient for the intended use? (e.g. radial misalignment, torque limitation) 
	
	

	3.7
	Is the coupling recommended for use in the intended environment?
	
	

	3.8
	Is the alignment within that recommended by the coupling supplier?
	
	

	3.9
	Can coupling considered as wear free in the specific case?
	
	

	3.10
	If no, is it easily be inspected and are replacement intervals defined and implemented in the maintenance plan?
	
	

	4
	Generator static connection
	
	

	4.1
	Are drawings complete?
	
	

	4.2
	Is connection properly designed for the loading conditions of the application (strength and deformation)?
	
	

	4.3
	Are generator components (in particular the bearings) design for the WT lifetime?
	
	

	4.4
	If no, is component replacement implemented in the maintenance plan?
	
	

	4.5
	Is connection safe against unlocking caused by possible vibrations?
	
	

	4.6
	Can connection status be easily inspected?
	
	

	5
	Yaw System
	
	

	5.1
	General
	
	

	5.1.1
	Are drawings complete?
	
	

	5.2
	Active Yaw System
	
	

	5.2.1
	Is the yaw drive a from the shelf product?
	(
	

	5.2.2
	If yes, are the product specifications complete for the yaw drive?
	
	

	5.2.3
	If no, are the drawings of the gears and axes sufficiently detailed for structural verification?
	
	

	5.2.4
	Is the System Specification complete for lubricant?
	
	

	5.2.5
	Is a yaw brake designed to prevent yaw drive from alternating loads?
	(
	

	5.2.6
	If no, is the alternating loading considered in the structural verification of gears and axes?
	
	

	5.2.7
	If yes, has the yaw brake torque been taken into account in the dimensioning of the yaw motor?
	
	

	5.2.8
	Are the teeth verified against tooth root fracture and pitting for both, static and fatigue loads?
	
	

	5.2.9
	Is the yaw brake a fail safe design?
	
	

	5.2.10
	If no, is the failure mode considered in the loads assumptions?
	
	

	5.2.11
	Are the yaw drive components designed for the WT lifetime?
	
	

	5.2.12
	If no, is component replacement implemented in the maintenance plan?
	
	

	5.3
	Passive Yaw System
	
	

	5.3.1
	Is the yaw behavior demonstrated by aero-elastic simulations or testing?
	(
	

	5.3.2
	If yes, is the demonstrated yaw behavior considered in the load analysis document?
	
	

	5.3.3
	Are the structural parts of the yaw system verified for the ultimate and fatigue loads given in the load analysis document?
	
	

	6
	Ladders, platforms, elevators
	
	

	6.1
	Ladders and platforms
	
	

	6.1.1
	Are drawings complete?
	
	

	6.1.2
	Are the OSHA regulations (1910.27 – fixed ladders) applied for the design of the ladders and platforms (loads, dimensions, shape, etc.)?
	
	

	6.2
	Personnel hoists and elevators
	
	

	6.2.1
	Are drawings complete?
	
	

	6.2.2
	Are the OSHA regulations (1926.552 – material hoists, personnel hoists and elevators) applied for the design (loads, dimensions, maintenance, operation, etc.)?
	
	

	7
	Brakes
	
	

	7.1
	Documentation
	
	

	7.1.1
	Are the drawings complete containing installation- and general arrangement? 
	
	

	7.1.2
	Are the drawings complete with circuit diagrams for the hydraulic, pneumatic and electrical equipment?
	
	

	7.1.3
	Are the drawings complete with individual sub-component drawings of all components playing a significant part in power transmission?
	
	

	7.2
	Design
	
	

	7.2.1
	Are the brake design loads in compliance with those of the worst case of the load analysis document?
	
	

	7.2.2
	Is the torque characteristic (range) assumed in the load analysis document in conformity with the brake manufacturer specification? 
	
	

	7.2.3
	Is the reduction in braking force resulting from wear taken into account in the design?
	
	

	7.2.4
	Are the appropriate external conditions taken into account according to IEC 61400-1 (hydraulic accumulators, friction coefficient, etc.)?
	
	

	7.2.5
	Are the power transmitting components verified for the ultimate loads?
	
	

	7.2.6
	Are the braking surfaces protected against undesirable influences (e.g. fouling by lubricants)?
	
	

	7.2.7
	Is the brake provided with a wear indicator which initiates a WT shut down if the brake linings become excessively worn?
	
	

	7.2.8
	Is the brake capable of maintaining the required braking torque for standstill even if there is no power supply for one week?
	
	

	7.2.9
	Is the brake designed to easily replace the brake linings?
	
	

	7.2.10
	Is the brake lining replacement properly implemented in the maintenance plan?
	
	

	8
	Locking devices
	
	

	8.1
	Are drawings for the yaw, rotor and, in the case of a variable pitch WT, for pitch locking devices complete?
	
	

	8.2
	Are the locking devices designed for the most severe normal external condition according to IEC 61400-1?
	
	

	8.3
	Is it possible to engage the locking devices in a fast and easy way?
	
	

	8.4
	Are the locking devices located in the prime mover?
	
	

	9
	Auxiliary systems (Hydraulics and Pneumatics)
	
	

	9.1
	Documentation
	
	

	9.1.1
	Are the drawings complete containing installation- and general arrangement? 
	
	

	9.1.2
	Are the drawings complete with circuit diagrams for the hydraulic/pneumatic?
	
	

	9.1.3
	Are the drawings complete with electrical circuit diagrams as far as related to power supply and control of the hydraulics/ pneumatics?
	
	

	9.1.4
	Are the drawings complete with individual sub-component drawings of all components playing a significant part in load transmission?
	
	

	9.2
	Design
	
	

	9.2.1
	Are the hydraulic/pneumatic actuator loads in compliance with those of the load analysis document?
	
	

	9.2.2
	Is the design of the systems carried out according to relevant standards or accepted industry practice.
	
	

	9.2.3
	Are all components (pumps, piping, valves, actuators) dimensioned adequately to guarantee the desired reaction times, actuation speeds and actuation forces?
	
	

	9.2.4
	Are the control functions clearly separated from the protection system functions?
	
	

	9.2.5
	Is the system designed to maintain a safe parking position even if there is no power supply for one week?
	
	

	9.2.6
	Are the appropriate external conditions taken into account according to IEC 61400-1 (pressure variation in accumulators, oil viscosity, etc.)?
	
	

	9.2.7
	Is the relative movement of components taken into account in the piping layout?
	
	

	10
	Auxiliary equipment (Cranes, lifts, etc)
	
	

	10.1
	Hoist Points
	
	

	
	Are hoist points provided for all major components (e.g. tower, nacelle, generator, gearbox, electrical board)?
	
	

	
	Are the weights of all major components indicated on the drawings and in the manufacturing, installation and maintenance plan?
	
	

	
	Are the hoist points (e.g. slings, hooks) in compliance with OSHA, ANSI and/or prEN 50308:1998E standards and adequate for safe lifting and final placement of the loads?
	
	

	
	Are the hoist points in conformity with the manufacturing, installation and maintenance plan?
	
	

	10.2
	Crane, hoists and lifting equipment
	
	

	
	Are the requirements for the cranes, hoists and lifting equipment needed for installation and maintenance indicated in the plans?
	
	

	
	Are the requirements in compliance with OSHA and/or ANSI standards (or prEN 50308:1998E)?
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