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27.0 PUBLIC SAFETY 

27.1 Introduction 

The Canton Mountain Wind Project (Project) has been designed to comply with safety setback 
requirements mandated by Maine’s Site Location of Development Act (Site Law). The Project has been 
designed with seven GE 2.75-103 and one GE 2.75-100, 2.75-megawatt (MW) turbines. These turbine 
models are an upgrade of GE’s 2.5xl 2.5-MW turbine; all turbines have the same major components but 
the GE 2.75 series has a higher nameplate capacity and slightly larger rotor diameter. The 2.75-103 has 
103-meter-diameter rotors (338 feet) mounted on 85-meter (278.8 feet) towers, while the 2.75-100 is the 
same turbine with a slightly smaller rotor diameter of 100 meters. The height from the ground to the tip of 
a blade at its highest point is 136.5 meters (448 feet) for a GE 2.75-103 turbine. 

The Project may alternately use the Gamesa G90 2.0-MW turbine, which has a 90-meter (295-foot) rotor 
mounted on a 78-meter (256-foot) tower, for a total tip height of 123 meters (404 feet). 

Canton Mountain Wind, LLC (CMW) has included the design safety certification, evidence of over-speed 
control design and function, and associated public safety-related setbacks for these GE and Gamesa 
turbines to provide evidence that the Project will not pose an unreasonable public safety risk and will 
conform to international safety standards. All setbacks have been calculated based on the tallest turbine: 
GE 2.75-103. 

27.2 Design Safety Certification 

TUV NORD has independently certified GE’s 2.5xl turbine for Class IIB and IIIA extreme 50-year wind 
gusts (see Attachment 27-1), as established by the International Electrotechnical Commission (IEC). The 
certification for the GE 2.75 series turbines is expected to be available in the first quarter of 2012. CMW 
will provide the model-specific design certification when it becomes available. The Gamesa G90 turbines 
are designed for extreme 50-year wind gusts of 133 miles per hour (mph) and Class IIA winds, as 
established by the International Electrotechnical Commission (IEC). The type certification by 
Germanischer Lloyd, the leading wind power product certification authority, for the Gamesa G90 turbines 
is included as Attachment 27-2.  

27.3 Overspeed Control 

27.3.1 GE 2.5X 

Safety and overspeed control features for the GE 2.75 series turbines are referenced in Attachment 27-3. 
The braking system is the same for the 2.5-MW and the 2.75-MW turbines. 

27.3.2 Gamesa G90-2.0 MW Turbines 

A series of sensors in the Gamesa G90 series turbines constantly monitors wind and turbine conditions so 
the turbines can react to vibration and overspeed. Sensors within the nacelle will trigger braking if any of 
the following conditions occur: 

 the rotor is spinning overspeed (1.155 times nominal speed for 200 milliseconds) 
 the generator is spinning overspeed (1.083 times nominal speed for 200 milliseconds)  
 there is a vibration beyond set tolerance levels 
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 there is a failure in the hydraulic pitch mechanism 
 control systems fail 

The Gamesa G90 series turbines incorporate a robust overspeed protection system with redundant 
controls. There are two independent methods of speed control in each turbine: blade pitch control and 
hydraulic disc braking. Either or both of these systems can activate to prevent overspeed.  

The turbine’s primary braking system is the aerodynamic brake activated by pitching the turbine blades 
out of the wind. Each blade is controlled by an independent hydraulic actuator, and each actuator is 
backed up by a hydraulic accumulator that stores hydraulic fluid under pressure at all times. During an 
emergency shutdown, a valve is activated that releases the stored energy of this fluid and pitches the blade 
out of the wind. A single blade pitched out of the wind provides sufficient aerodynamic braking to stop 
the other two blades; therefore, the three independent systems provide redundant safety mechanisms. 
During a normal shutdown, the hydraulic actuators act to pitch the blades out of the wind. In the event of 
a failure of this system, such as a grid power loss or activation of an emergency stop button, the hydraulic 
accumulators are activated. 

27.4 Public Safety Setbacks 

The Project has been sited with appropriate safety-related setbacks. Maine Department of Environmental 
Protection requires a setback of 1.5 times the maximum tip height of the turbine from abutting property 
lines, which is 672 feet (204.75 meters) for the GE 2.75-103 turbines.  

Table 27-1. Turbine Locations and Setbacks from Surveyed Property Boundaries 

Turbine 
Turbine Coordinates 

Turbine Model 
Distance to Closest 
Property Boundary 

(feet) Latitude Longitude 

1 44° 31' 15.32" N 70° 18' 02.93" W GE 2.75-103 702 

2 44° 31' 06.58" N 70° 18' 04.96" W GE 2.75-103 960 

3 44° 30' 59.09" N 70° 18' 08.23" W GE 2.75-103 1,291 

4 44° 30' 52.66" N 70° 18' 11.49" W GE 2.75-103 1,606 

5 44° 30' 45.86" N 70° 18' 14.10" W GE 2.75-103 1,884 

6 44° 30' 37.92" N 70° 18' 13.88" W GE 2.75-103 1,981 

7 44° 30' 27.47" N 70° 18' 12.87" W GE 2.75-103 2,058 

8 44° 30' 26.93" N 70° 18' 37.23" W GE 2.75-100 2,600 
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GL Certification of the Gamesa G90-2.0 MW Wind Turbine 
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Certification: 
 
 
GE will provide an A-DA Certificate for 2.75-103 in October 2011.   
 
2.5-2.75 Series Brake Description 
 
4.1.9 Brake Devices 
4.1.9.1 Pitch System 
The control system continuously monitors the functionality of the pitch system. If one of the following 
malfunctions occur, the turbine will be shut down according to the Braking Procedure  
 
1. Communication between the pitch controller and programmable controller via the CAN-bus interface 
for timeout and accuracy and/or plausibility of the transmitted data. If there is a communication timeout 
of more than 0,45 sec or if an erroneous data transmission occurs three times in a row (length, 
plausibility, checksum of telegram), a shutdown is initiated. 
 
2. Actual angle values from integrated encoder of the pitch drives and the real time blade angle from 
the limit switch at ϑ b2 are compared by the pitch system internally. In case of a deviation greater than 
∆ϑ the pitch system sends a fault message to the EC, which initiates a shutdown. 
 
3. The EC also monitors the real time actual values of the blade angles. It initiates a shutdown of the 
turbine if the difference between the current real value and an expected value (in the following referred 
to as “pitch-difference”) is greater and lasts longer than in the following combinations: 
_ The “pitch-difference” is > ∆ϑ1 in a time period of t∆ϑ1 . 
_ The “pitch-difference” is > ∆ϑ2, in a time period of t∆ϑ2 . 
In order to compare the behavior of the blades the “pitch-differences” of the three blades are compared 
among each other. If one of these comparisons exceeds the following combinations of value and time 
"blade angle asymmetry" is triggered and a shut down is initiated: 
_ An asymmetry of > ∆ϑ3 occurs in a time period of t∆ϑ3. 
_ An asymmetry of > ∆ϑ4 occurs in a time period of t∆ϑ4. 
 
4. Independent of the main EC software program, a separate program in the EC ensures that there is 
no negative pitch rate longer than tT3 with increase in speed. Exceeding the limit causes braking 
procedure No.6.2 (pitch runaway). 
 
5. If the limit switch position at -5°, 89°, 94 ° does not plausibly coincide with the actual blade angle 
values, shutdown is initiated by braking procedure No.4. 
 
Batteries for emergency pitch operation are checked every 168 hours (1 week) for their load status. 
There is switchover to battery operation upon the control system request. The blades are moved 
independently one after the other with a braked rotor between ϑ4 and ϑ2 while monitoring pitch speed. 
Redundantly there is a system for continuous monitoring of the load status. 
After a significant duration of grid loss of more than 1 hour (monitored by the EC) and outside 
temperature of less than 0°C the batteries are chec ked. During standstill of the turbine the blades are 
driven independently into 0° position and battery d rive is released. Battery voltage and pitch rate is 
monitored. If these values are not sufficient restart of the turbine is blocked. 
 
4.1.9.2 Battery charger and diagnostics (GE-Pitch-system) 
The general control strategy for the GE-Pitch-system is described as follows. The chargers perform a 
load test every 30 minutes, which consists of placing a small load resistor across the battery and 
measuring the resulting dV/dT. The chargers also report the active charging mode to the system which 
is either constant current, constant voltage or float mode. The system generates a battery charging 
fault if the charger is in constant current mode for more than 30 minutes. 
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4.1.9.3 Battery charger and diagnostics (SSB-Pitch-system) 
Deleted – SSB not available in NA 
 
Parallel to the regularly weekly check of the battery capacity (see 4.1.9.1) there is a permanent 
monitoring process. Therefore a current pulse is drawn from the battery. The load shall be designed for 
maximum pulse current of 1.6A or a load resistance of 100Ω for a maximum of 2 seconds with a 4…7 
minutes repetition rate. The battery voltage is to be measured at the later end of a battery load test-
pulse. This monitors the vitality of the battery. In case of limited capacity the drawn current pulse would 
initiate a significant voltage drop. 
 
4.1.9.4 Disc Brake 
The disc brake and the hydraulic system are monitored in multiple ways: 
 
Supervision of braking time: 
12 seconds after applying of brake procedure 6.x the speed of the turbine is checked. Should it be 
above 80rpm, the turbine will be shut down with braking procedure 6.2, displaying error message 27 
‘Secondary braking time too long’.  
 
Supervision of speed reduction: 
The speed reduction of the turbine is monitored each time the brake is applied (braking procedures 
6.x). 5 seconds after applying the brake the speed has to be below the speed at initialization of the 
brake procedure. In addition, 5 seconds after the init of the brake procedure, the speed reduction is 
monitored every 500ms. Should this supervision fail, the turbine will be stopped with the braking 
procedure 6.2 and will generate the error message 28 ‘No speed reduction with secondary braking. 
 
Supervision of brake not opening: 
Whenever the controller opens the brake, the ‘open’ state is constantly checked. If the brake’s 
feedback contact indicates a closed brake the turbine is shut down with braking procedure 4, 
generating the message 34 ‘Brake not released. 
 
Supervision of brake not closing: 
Whenever the controller closes the brake, the ‘close’ state is constantly checked. If the brake’s 
feedback contact indicates an opened brake the turbine is shut down with braking procedure 4, 
generating the message 157 ‘Brake does not close. 
 
Supervision of speed with braked turbine: 
60 seconds after closing the brake the speed of the turbine is constantly monitored. Should it exceed 
30rpm on the generator side or 1.5rpm on the rotor side, the turbine will be shut down with braking 
procedure 6.3. Error message 36 ‘Speed with braked turbine’ will be generated. 
 
Supervision of brake pad wear: 
The brake pad thickness is checked each time the brake is closed. Two levels of wear are monitored. 
Message 302 ’Brake pad worn, warning’ is displayed as soon as the warning level is reached, the 
turbine is not stopped with this message. Message 86 ‘Brake pads worn, secondary brake’ is 
generated when the pads reach the ‘worn’ level. In this case the turbine is stopped with braking 
procedure 2.  
 
Supervision of hydraulic pump operation time, leakage check 1: 
The activation time of the hydraulic pump is constantly checked. If it is activated for a period longer 
30 seconds without building up a sufficient pressure, the message 45 ‘Hydraulic pump time too long’ is 
activated and the turbine is stopped with braking procedure 2.  
 
Supervision of hydraulic pump interval time, leakage check 2: 
If the hydraulic pump is started more than 4 times in 50 seconds the turbine is stopped with braking 
procedure 2, generating message 46 ‘Hydraulic pump time too short. 
 
Test of hydraulic accumulator: 
Each month the hydraulic accumulator is tested by the controller. The pump is switched off and the 
system pressure is checked after one minute If the pressure falls below the warning level but stays 
above the fault level, message 281 ‘Prepressure warning, active brake’ will be displayed. In this case 
the restart of the turbine will not be blocked. If the pressure falls below the fault level, message 282 
‘Prepressure error, active brake’ will be displayed and the turbine will be stopped with brake procedure 
2. 




