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1.0 Introduction 

Grand Bend Wind Limited Partnership (GBWLP), by its general partners, Grand Bend Wind GP 
Inc. and with Northland Power Inc. (Northland) as agent, has constructed a 100 MW wind 
power facility located near the community of Grand Bend, Ontario. This project is classified as a 
Class 4 Wind facility and was approved by the Ministry of Environment, Conservation and Parks 
(MECP) under Ontario Regulation 359/09 of the Ontario Environmental Protection Act. This 
approval, Renewable Energy Approval (REA) number 5186-9HBJXR, was amended on March 24, 
2015 and again April 12, 2017. 

The project consists of forty 2.483 MW Siemens SWT-3.0-113 wind turbine generators located 
Huron County, specifically the lower-tier municipalities of Bluewater and Huron South. Portions 
of the transmission line also traverse the municipality of Huron East and municipality of West 
Perth County. 

The purpose of this Modification Document is to provide a description of and rationale for the 
changes to the Project proposed herein, as well as a summary of any necessary changes to 
Project information related to the project’s REA. This document is one component of an 
application to amend the Project’s REA. 

2.0 Project and Applicant Information 

Table 1: Project Information 

Project Name Grand Bend Wind Farm (GBWF) 
Energy Source Wind 
Nameplate Capacity 100 MW 
Facility Class Class 4, Wind Facility 
REA Number 5186-9HBJXR 
IESO FIT Contract Number F-002178-WIN-130-601 

 

Table 2: Applicant Information 

Name of Applicant Grand Bend Wind LP, by its general partners Grand Bend Wind GP 
Inc., and with Northland Power Inc. as agent 

Primary Contact Jim Mulvale, P. Eng., Senior Director, Environment 
Mailing Address Northland Power Inc. 

30 St. Clair Avenue West, 12th Floor 
Toronto, ON M4V 3A1 

Phone 416-662-1437 
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3.0 Proposed Modifications 

3.1 Summary of Proposed Change 

Northland proposes to modify noise reduction add-ons installed on the wind turbine blades of 
two of the facility’s turbines, on a trial basis. This modification will reduce the sound levels from 
the turbines, and associated adjustments to the pitch angles of the turbine blades may increase 
power output slightly.  The wind turbines currently under-produce electricity versus initial 
expectations.  It is hoped that the new blade add-ons will reduce noise levels, while the blade 
pitch adjustments will recapture some of the missing production while maintaining compliance 
with the project’s approved noise limits.  If the trial is successful, with lower or equal noise 
levels sustained and slightly higher production output achieved, then the wind turbine blade 
modifications would be implemented at the remaining 38 turbines. 

3.2 Description of Proposed Change 

The Siemens Gamesa Renewable Energy (SGRE) SWT-3.0-113 (derated to 2.483 MW) wind 
turbine blades are originally designed to include two add-on devices that mitigate noise 
generated by the blades while they operate. Specifically, the wind turbine blades at the GBWF 
currently include SGRE D-type Dinotails and Vortex Generators for this purpose.  

Northland proposes to modify these add-ons by relocating the D-type Dinotails to the mid-span 
area of the turbine blade and add new F-type Dinotails and additional Vortex generators at the 
end section of the turbine blade. The two types of Dinotails are shown below. 

 

Figure 1: Siemens Gamesa Renewable Energy D-type and F-type Dinotails 

The original D-type serrated Dinotail is shown on the left, and the F-type Dinotail (with the fine 
combs added to the serrations) is in the front/right of the image. 
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Northland proposes to implement the blade modification trial at turbines T19 and T34.  A 
GBWF Site Plan is attached in Appendix A, which indicates the location of the facility’s turbines. 
A SGRE information package for the Dinotails is attached to this report in Appendix B.   

Northland will conduct pre-modification and post-modification noise E-emission audits, in the 
down-wind and cross-wind locations, for both wind turbines.  If the trial is successful, with 
lower or equal noise levels sustained and slightly higher production output achieved, then the 
wind turbine blade modifications would be implemented at the remaining 38 turbines. 

3.3 Rational for Proposed Change 

The GBWF uses forty Siemens SWT-3.0-113 wind turbines, which are derated to 2.483 MW to 
comply with noise requirements and to deliver the 100 MW output contracted under the FIT 
contract with the IESO.  Currently the wind turbines are under-performing slightly, particularly 
at higher wind speeds.  The Proposed Change of modifying the turbine blade noise reduction 
add-ons to include both D-type and F-type Dinotails and additional Vortex Generators, should 
decrease the turbine blade noise and help restore some of the missing electricity output as 
described below. 

The wind turbines automatically adjust the pitch of the turbine blades as the wind speed 
changes.  The blade pitch is adjusted to capture as much wind as possible, while maintaining 
proper airflow across the blade and not causing aerodynamic “stalls”.  How much wind is 
captured translates into blade rotation and electricity generation.  With the proposed turbine 
blade noise reduction add-ons to including both D-type and F-type Dinotails and additional 
Vortex Generators, there is no change to the turbine’s performance when the winds are under 
7.5 m/s.  When the winds are 7.5 m/s or higher, then SGRE predicts a noise reduction of 1 to 
1.5 dBA and the pitch settings can be altered to try and recapture some of the missing 
production with the current pitch settings. During these higher wind regimes, the blade rpm 
may increase between 0.25 to 0.5 rpm above current, which is an increase of 2 – 4 % 

While SGRE assures that the proposed blade modifications will achieve the predicted noise 
reduction, they are unable to provide sound emission data specifically for SWT-3.0-113 turbine 
operating at the 2.483 MW derate. Hence, Northland is proposing to conduct a trial on two of 
the facility’s 40 turbines, where turbine noise emission data collected before the modifications 
is compared with data collected after the modifications are completed. 

3.4 Additional Environmental Risks and Mitigation 

No additional environmental risks are anticipated as a result of the changes to the project 
proposed herein. 



 

4.0 Summary of Revisions to REA Supporting Documents 

This section addresses amendments to the supporting documents submitted with the REA 
application necessitated by the changes proposed in this document. 

4.1 Construction Plan Report 

No changes to the Construction Plan Report are required as a result of the change to the 
Project proposed herein. 

4.2 Design and Operation Report 

No changes to the Design and Operation Report are required as a result of the change to the 
Project proposed herein. 

4.3 Decommissioning Report 

No changes to the Decommissioning Report are required as a result of the change to the Project 
proposed herein. 

4.4 Heritage Assessment Report 

No changes to the Heritage Assessment Report are required as a result of the change to the 
Project proposed herein. 

4.5 Project Description Report 

No changes to the Project Description Report are required as a result of the change to the 
Project proposed herein. 

4.6 Water Assessment and Water Body Report 

No changes to the Water Assessment and Water Body Report are required as a result of the 
change to the Project proposed herein. 

4.7 Natural Heritage Assessment and Environmental Impact Study 

No changes to the Natural Heritage Assessment and Environmental Impact Study are required 
as a result of the change to the Project proposed herein. 

4.8 Noise Assessment Study Report 

No changes to the Noise Assessment Study Report are required, as any changes will be 
insignificant and are expected to be beneficial (noise reduction).  This proposal is a two turbine 



 

trial request to verify the noise reduction expectation and the changes will be implemented 
across the full wind farm only if the trial is successful. 



 
 

 
 
 
 

Appendix  A 
 

GBWF Site Plan
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SGRE Dinotails Information 

(portion of presentation to MECP May 2019) 
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Grand Bend - SG 3.0-113 - Change in Rotor Speed for 

the Blades with F-type Dinotails 

SGRE has proposed new blade add-ons for SWT 3.0-113 wind turbines at Grand Bend Wind Farm. The 
purpose of new blade add-ons is to reduce the noise and improve the performance of the turbine. The 
new configuration includes the extension of the serrated edges along the trailing edge of blades as well 
as replacing the existing serrated edges with SGRE Next Generation Dinotails (aka F-type Dinotails). The 
new design also comes with an optimized control strategy the increases the rotor speed at higher wind 
speeds. The change in rotor speed is listed in table 1 as a function of hub height wind speed. 

 

Ws* [m/s] 
 

Δω** [rpm] 
 

3.0 0.0 
3.5 0.0 
4.0 0.0 
4.5 0.0 
5.0 0.0 
5.5 0.0 
6.0 0.0 
6.5 0.0 
7.0 0.0 
7.5 +0.2 
8.0 +0.5 
8.5 +0.5 
9.0 +0.5 
9.5 +0.5 

10.0 m/s up to cut-
out wind speed +0.5 

 

Table 1: Increase in Rotor Speed for the New Blade Design for SWT-3.0-113  
(Rotor Diameter = 113 m) 

 

 

* Ws: horizontal wind speed value at the hub height averaged every 10 minutes. 
** Δω = Rotor Speed [New Blade Design] – Rotor Speed [Old Blade Design] 

 



 
 
   

 

March 5, 2021 Aercoustics Project #: 11167.09 

 
Ministry of Environment Conservation and Parks 
135 St.  Clair Avenue West, 1st Floor 
Toronto, ON 
M4V 1P5 
ATTN: Ian Greason, MECP 
  
CC: Jim Mulvale, Northland Power 
  
Subject: Grand Bend Wind 

F-Type Dino Tail Proposed Pilot Project – Tonality 
Considerations 

1  Introduction 
Grand Bend Wind Farm is contemplating the installation of a new generation of serrated 
trailing edges know as F-type DinoTails (DFTs) on the Grand Bend Wind turbines. The 
rationale for this change is to improve the project’s power production efficiency with the 
added benefit of a reduced noise impact on nearby receptors to the Grand Bend Wind 
Farm.  
The expected noises reduction of the DFTs on the Grand Bend wind turbines sound power 
is on the order of a 0.7-1.5 dBA reduction. Please see below for details from Siemens-
Gamesa (SGRE). 
“Based on all near-field measurements completed by SGRE, the DTS add-on solution has 
consistently demonstrated decreased aerodynamic sound power levels in the range of 
0.7-1.5 dBA (broadband) on B55 blade types. Also, due to significant shift in sound power 
spectra from low to high frequency bands, further reductions of sound pressure levels, i.e., 
greater than 1.5 dBA, can be expected at the receptor locations depending on the distance 
from the receptor as well as site specific/terrain conditions.” 

From initial discussions with the MECP there is a concern that a reduction is sound power 
level (i.e., aerodynamic broadband noise) could potentially increase the tonal audibility of 
the turbines with the DFTs installed. 
The Emission tests conducted at Grand Bend WTG T05 and WTG T19 have been 
evaluated to determine the potential for increased tonal audibilities with the DFTs installed. 
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2 Tonality Results from E-audits 
Excerpts from the E-audit reports approved as part of the REA reporting requirements 
(Report #02.0031.002 and Report #02.0031.003) are provided below. 

 

 



Grand Bend Wind – F-Type Dino Tails Pilot Project – Tonality Considerations
 Page 3 of 3 

 

 

Both E-audits for WTG T05 and WTG T19 had low tonal audibility results that are not 
reportable (less than -3dB) in most wind bins. Some tones were detected for WTG T05 
however the maximum tonal audibility is -1.5 dB in the 12m/s wind bin. A tone with an 
audibility below 0 dB is considered ‘not audible’. It is expected that if the aerodynamic 
blade masking noise is reduced by 1.5 dB and the corresponding tonal audibility is 
increased by 1.5 dB the turbines will still be at or below the 0 dB threshold making the 
tones not audible.  
These results indicate that there is a low probability of any tonal issues with the 
implementation of the F-type DinoTails. 
Sincerely, 
AERCOUSTICS ENGINEERING LIMITED 

 

 Allan Munro, P.Eng 
 

 Payam Ashtiani, B.A.Sc., P.Eng 



 

415 Phillip St., Unit C, Waterloo, Ontario, N2L 3X2  Tel: (519) 725-2227   Fax: (519) 725-2575   Web: www.nrsi.on.ca 
 

 

May 20, 2021 Project No. 2408-B 
 
Jim Mulvale 
Northland Power Inc. 
30 St. Clair Ave W, 12th Floor 
Toronto, Ontario  M4V 3A1 
 
Dear: Jim Mulvale 
 
Re: Grand Bend Wind Farm 
 Technical Opinion on the Installation and Relocation of DinoTails 
 
Natural Resource Solutions Inc. (NRSI) has prepared the following memo to summarize a 
technical review and opinion of the proposed installation of ‘F-type DinoTails’ at the Grand Bend 
Wind Farm (Project), with specific consideration relating to the potential for negative effects to 
birds, bats, and/or raptors.  As part of NRSI’s review and consideration of the proposed 
installation, NRSI has spoken directly with representatives of Siemens Gamesa Renewable 
Energy (SGRE) to obtain specific information relating to technical and operational changes that 
may occur as a result of the installation. 
Background 

NRSI understands that F-type DinoTails are an add-on feature which is applied to portions of 
the trailing edge of turbine blades for the purpose of reducing noise and improving the 
performance of the turbine.  NRSI also understands that the turbines at the Project currently 
have similar D-type DinoTails installed, beginning at the blade tip and extending approximately 
12m along each blade. 
Based on discussions with Northland Power Inc. and SGRE, NRSI understands that the 
proposed installation will include the replacement of the existing D-type DinoTails with the F-
type DinoTails, extending from the blade tip for approximately 12m along each blade.  The D-
type DinoTails will be relocated to extend from approximately 12m to 24m (as measured from 
blade tip), totaling approximately 24m of DinoTails along the trailing edge of each blade.  In 
addition, NRSI understands that new vortex generators will be installed adjacent to the F-type 
DinoTails as part of the proposed modifications for improved performance. 
A primary consideration in assessing potential changes in risk to wildlife from this proposed 
change is the effects of this installation on the rotor speed (i.e., revolutions per minute; rpm) of 
the blades under different weather conditions.  NRSI has reviewed technical material provided 
by SGRE which indicates that at low to moderate wind speeds (up to 7.0 m/s), there will be no 
anticipated change to the rotor speed as a result of this proposed modification.  At higher wind 
speeds, above 7.0 m/s, NRSI understands that the rpm of the turbine may increase by 
approximately 1.7-4.2%, depending on the specific environmental conditions. 
NRSI has used this general understanding of the technical application and change in 
operational specifications to inform the following technical opinions. 
Risk Assessment to Bats 

Material provided to NRSI indicates that the proposed blade modifications will not result in any 
changes to turbine rpm at low to moderate wind speeds (up to 7.0 m/s), including no change to 
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turbine operations during periods of operational curtailment.  Since bat activity typically occurs 
during periods of low wind speed, the turbine operation will remain unchanged during periods 
when bats are expected to be most active.  
NRSI has also considered the aerial extent of low pressure that follows the turbine blades, 
based on the possibility of these areas contributing to bat mortality by way of ‘barotrauma’.  
Although NRSI was not able to obtain any specific details on the area of low pressure, NRSI 
understands that an intended purpose of the proposed modification is to improve the 
aerodynamics of the turbine blades.  This intended purpose suggests that changes to the aerial 
extent of low pressure following the turbine blades, if any, are more likely to decrease (as 
opposed to increase) as a result of a more aerodynamic blade profile.  In this case, it’s possible 
that the proposed installation may actually have a positive effect in reducing the potential risk to 
bats, by likely reducing the aerial extent of low pressure that follows the blades.  However; any 
potential positive effect is expected to be negligible, and non-material, to overall risk of mortality. 
NRSI is of the opinion that the proposed blade modifications are unlikely to result in a material 
change to the potential mortality risk to bats. 
Risk Assessment to Birds (incl. Raptors) 

NRSI is not aware of any existing literature that considers specific blade configurations of vortex 
generators and DinoTail installations relative to the potential risk to birds, including raptors, or 
that specifically links mortality risk to specific wind speeds or weather conditions.  As a result, 
NRSI has considered the minor increases in rotor speed (i.e., 1.7-4.2%) that may occur at 
higher wind speeds, and believe that these minor changes are unlikely to result in any material 
change to mortality risk to birds, including raptors.  
NRSI has also considered the placement of the F-type DinoTails on the trailing edge of turbine 
blades, and notes that there will be no material change to the portions of the blade that would 
be most likely to make contact with wildlife during instances of collision.   
NRSI does not anticipate that the proposed modifications will have any material change to the 
potential mortality risk to birds, including raptors. 
Summary 

NRSI has prepared this technical opinion on the potential change in risk to wildlife that may 
result from the proposed modifications to the blades of the Project, as described above.  
NRSI has considered technical specifications provided by SGRE, in combination with NRSI’s 
extensive experience monitoring wildlife impacts at more than 55 facilities in Ontario and NRSI’s 
understanding of risk factors that may contribute to mortality of bats, birds, and raptors. 
Through a review of available information, NRSI is of the opinion that the proposed 
modifications are unlikely to result in a material change to the mortality risk to bats or birds, 
including raptors.  This opinion is largely based on no operational changes to rpm at low to 
moderate wind speeds, minimal changes to rotor speed (1.7-4.25% increase) at higher wind 
speeds, and the physical location of the installation along the trailing edge of the turbine blades.  
Best Regards, 
 
Andrew Ryckman, P.Biol. 
Senior Biologist 
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