


Load Analysis Evaluation


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


	

	Overall Drawings:


	(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

	
	

	
	

	
	

	
	


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.

· Briefly describe WT configuration modeled and/or give unique identification in the Remarks.  

· 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
Load Analysis 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 Standards
	
	

	1.1
	General
	
	

	1.1.1
	Are the applied standards in compliance with IEC 61400-22?
	
	

	1.1.2
	Are the applied standards clearly identified?
	
	

	2
	Identification of Wind Turbine
	
	

	2.1
	General
	
	

	2.1.1
	Does the wind turbine description accurately reflect the wind turbine (i.e., loads and load case results can be considered representative)?
	
	

	2.1.2
	Does the wind turbine identification clearly distinguish the current design from past, future or other designs?
	
	

	2.2
	Wind Turbine Systems Description
	
	

	2.2.1
	Is the wind turbine structural system description complete and in agreement with the General Wind Turbine Description? 
	
	

	2.2.2
	Is the wind turbine control system description complete and in agreement with the Control and Protection System Documentation? 
	
	

	2.2.3
	Is the wind turbine aerodynamic model description complete and in agreement with the General Wind Turbine Description? 
	
	

	2.3
	Wind Turbine Application
	
	

	2.3.1
	Do the environmental conditions applied in the loads analysis comply with IEC 61400-1? 
	
	

	2.3.2
	Do the applied environmental conditions accurately reflect the wind turbine description (i.e., is the applied turbine class and turbulence level correct)?
	
	

	3
	Identification of Design Relevant Documentation
	
	

	3.1
	Referenced Documents
	
	

	3.1.1
	Are all referenced documents clearly listed and readily attainable?
	
	

	3.1.2
	Are all referenced documents of the latest edition and include up-to-date revisions?
	
	

	3.2
	Supplier Information
	
	

	3.2.1
	Is there supplier documentation on all component properties?
	
	

	3.2.2
	Are component applications consistent with supplier recommendations?
	
	

	4
	Check of Wind Turbine Dynamic Analysis Structural Model
	
	

	4.1
	Foundation Model
	
	

	4.1.1
	Is the foundation model consistent with the design in dimensions, masses, material properties, inertial properties, etc.?
	
	

	4.1.2
	Does the foundation model consider deformations consistent with both manufacturers allowable limits and material properties?
	
	

	4.1.3
	Is the foundation design consistent with soil conditions for which the design is applicable?
	
	

	4.1.4
	Does the foundation design comply with all standards for the application?
	
	

	4.1.5
	If the foundation is of a previously used design, are experiences with past applications considered in the model?
	
	

	4.2
	Tower Model
	
	

	4.2.1
	Is the tower model consistent with the design in dimensions, masses, material properties, inertial properties, etc.?
	
	

	4.2.2
	Does the tower model consider deformations consistent with both manufacturers allowable limits and material properties?
	
	

	4.2.3
	Are all appropriate tower modes considered?
	
	

	4.2.4
	If the tower is of a previously used design, are experiences with past applications considered in the model?
	
	

	4.3
	Nacelle Model
	
	

	4.3.1
	Is the nacelle model consistent with the design in dimensions, masses, material properties, inertial properties, etc.?
	
	

	4.3.2
	Does the nacelle model consider deformations consistent with both manufacturers allowable limits and material properties?
	
	

	4.3.3
	Are all appropriate nacelle modes considered?
	
	

	4.3.4
	If the nacelle is of a previously used design, are experiences with past applications considered in the model?
	
	

	4.4
	Drivetrain Model
	
	

	4.4.1
	Is the drivetrain model consistent with the design in dimensions, masses, material properties, inertial properties, etc.?
	
	

	4.4.2
	Does the drivetrain model consider deformations consistent with both manufacturers allowable limits and material properties?
	
	

	4.4.3
	Are all appropriate drivetrain modes considered?
	
	

	4.4.4
	Is generator slip modeled as per the wind turbine description?
	
	

	4.4.5
	Is the rotor brake modeled in a manner consistent with the wind turbine description?
	
	

	4.4.6
	If the drivetrain is of a previously used design, are experiences with past applications considered in the model?
	
	

	4.5
	Rotor Model (Hub and Blades)
	
	

	4.5.1
	Is the rotor model consistent with the design in dimensions, masses, material properties, inertial properties, etc.?
	
	

	4.5.2
	Does the rotor model consider deformations consistent with both manufacturers allowable limits and material properties?
	
	

	4.5.3
	Are all appropriate rotor modes considered?
	
	

	4.5.4
	Are all aerodynamic control surfaces modeled in a manner consistent with the wind turbine description?
	
	

	4.5.5
	If the rotor is of a previously used design, are experiences with past applications considered in the model?
	
	

	5
	Check of Wind Turbine Dynamic Analysis Aerodynamic Model
	
	

	5.1
	Blade Model
	
	

	5.1.1
	Are all important blade aerodynamic properties - lift, drag, moment, and dynamic stall coefficients - included in the model?
	
	

	5.1.2
	Have the applied blade aerodynamic properties been demonstrated to be reliable?
	
	

	5.1.3
	Do aerodynamic properties cover the full range of aerodynamic control surface operation?
	
	

	5.2
	Tower Model
	
	

	5.2.1
	Are tower shadow or blockage effects sufficiently modeled?
	
	

	5.3
	Other Component Models
	
	

	5.2.1
	If significant, are other components, such as the nacelle, side wheel or tail vane, properly modeled in aerodynamic properties including shadow or blockage effects?
	
	

	6
	Check of Wind Turbine Dynamic Analysis Control System Model
	
	

	6.1
	Performance Control System Model
	
	

	6.1.1
	Is the control system adequately modeled to reflect operation during normal operating conditions?
	
	

	6.1.2
	Do modeled controller limits reflect those specified in the Control and Protection System documentation?
	
	

	6.1.3
	Are control system tolerances and allowable limits - for example: yaw system gear clearances, and percent air entrained in pitch actuators - properly reflected in model dynamics?
	
	

	6.1.4
	Does control system model response reflect the FMEA of the Control and Protection System documentation?
	
	

	6.2
	Safety Control System Model
	
	

	6.2.1
	Is the control system adequately modeled to reflect operation during emergency operating conditions?
	
	

	6.2.2
	Do modeled controller limits reflect those specified in the Control and Protection System documentation?
	
	

	6.2.3
	Does the model properly reflect the system response speed indicated in the Control and Protection System documentation?
	
	

	6.2.4
	Does control system model response reflect the FMEA of the Control and Protection System documentation?
	
	

	7
	Check of Wind Turbine Dynamic Analysis Tools
	
	

	7.1
	Coordinate Systems
	
	

	7.1.1
	Are the coordinate systems applied in the analysis consistent with accepted conventions?
	
	

	7.1.2
	Are the coordinate systems used clearly indicated by drawings, descriptions and/or other means?
	
	

	7.2
	Analysis Techniques
	
	

	7.2.1
	Are the analysis techniques and software well validated for wind turbine aero-elastic analyses?
	
	

	7.2.2
	Are the analysis techniques and software capable of modeling all appropriate degrees of freedom and operating system modes?
	
	

	7.2.3
	Are all data analysis techniques and software appropriate for the design load analyses?
	
	

	7.2.4
	Are all data analysis techniques and software applied properly in the analyses?
	
	

	8
	Check of Wind Turbine Dynamic Analysis
	
	

	8.1
	Model Validation
	
	

	8.1.1
	Is the wind turbine dynamic analysis model sufficiently validated?
	
	

	8.2
	Load Cases
	
	

	8.2.1
	Are all design load cases of IEC 61400-1 considered in the analysis, or sufficient explanation given for each omission?
	
	

	8.2.2
	Are the additional design load cases properly defined to cover all predictable design situations?
	
	

	8.3
	Input Parameters
	
	

	8.3.1
	Are all input parameters for each design load case clearly specified?
	
	

	8.4
	Safety Factors
	
	

	8.4.1
	Are all partial safety factors used in the design load calculations identified?
	
	

	8.4.2
	Do the applied safety factors conform to IEC 61400-1 and other recognized design codes?
	
	

	8.4.3
	Are all assumptions made in regards to safety factors reasonable and well explained?
	
	

	9
	Check of Wind Turbine Dynamic Analysis Results
	
	

	9.1
	Extreme Loads
	
	

	9.1.1
	Are the extreme loads presented in a clear and understandable manner?
	
	

	9.1.2
	Are extreme loads presented sufficient for design of all structural components and actuators?
	
	

	9.2
	Fatigue Loads
	
	

	9.2.1
	Are the fatigue loads presented in a clear and understandable manner?
	
	

	9.2.2
	Are fatigue loads presented for all fatigue critical components (including bearings) in the design?
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