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Date:
April 4, 2002

Subject:
High wind behavior of the EW1.5 / 70.5

This memo describes how high wind speed (status number 7- “storm shutdown “) is detected and how the turbine reacts to this event. It applies to the current version of software running in the Bachmann PLC of the EW1500 (version 1x527) with parameters (“Px.x) set as indicated. 

The high wind event will occur if:

1. the measured wind velocity exceeds the storm shutdown wind velocity (P6.5 = 22 m/s) for more than the storm shutdown period (P6.6 = 30 s) 

2. or the measured wind velocity exceeds the storm gust wind velocity (P6.7 = 27 m/s) for more than the storm gust period (P6.8 = 3 s)

3. or turbine is in “load operation” mode and the actual blade angle is greater than the maximum blade angle in load operation (P12.11 = 27.0°) for greater than the wind gust period (P6.8 = 3 s)

4. or turbine is in “spinning” mode (with fix blade angle at P12.1 = 65°) and the average generator speed exceeds storm spinning speed (P2.2 = 300 rpm). (In newer software version- 1xx29 or greater- status message 7 is generated in this case, too.)

5. or the measured wind velocity exceeds the extreme wind velocity limit (35m/s) for 3 seconds.

Case 3 and 4 guard against the failure of the wind velocity measurement system.

Case 5 is here in case the parameter values (P6.5 and P6.7) are corrupted or set improperly. 

The high wind speed event causes the turbine to brake using brake procedure 2. The blades are pitched to feathered position with a slow pitch rate (1-2°/s). When the blades reach feathered pitch position (P12.1 = 85°), the mechanical brake remains open, in normal cases. 

The status message will clear and the turbine will restart automatically when the wind conditions are favorable. The wind must be below the restart after storm wind velocity (P6.3 = 20 m/s) for the storm restart period (P6.4 = 300 s or 5 minutes).

As with most of the control functions of the PLC, the set points for this fault are adjustable via parameter settings. The parameters that influence this fault are:

Number
Description
Nominal value

P2.2
Storm spinning speed
300 rpm

P6.3
Restart after storm
20 m/s

P6.4
Restart after storm period
300 s

P6.5
Storm shutdown
22 m/s

P6.6
Storm shutdown period
30 s

P6.7
Storm gust
27 m/s

P6.8
Storm gust period
3 s

P12.11
Maximum blade angle in load operation
27.0°













In addition to these parameters there is a default value for extreme wind speed that is hard-coded (not changeable by the operator) in the software that provides an upper limit on wind speed. This value is 35 m/s for maximum extreme wind velocity.
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