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Wind Rose at WTTS

Located around 650 Kms from Chennai towards South.
Winds predominantly from the western direction
Site conforms to the recommendations of IEC standards regarding obstacles, terrain and wind

Two test beds with necessary infrastructure to test wind turbine capacities upto 400 kW and 1250 kW
available and can be upgraded as per the requirements of customers

Services accredited as per the requirements of ISO/IEC 17025:2005

Wind Turbine Test Station, Kayathar I
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Power Performance measurements

» Demonstrates the capability of a wind turbine to produce electrical

power at different wind speeds
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= Evaluation of the site and Selection of the site

» Locating the wind mast.

» Defining a suitable measurement sector after the
mapping of terrain and obstacles in the predominant
wind direction.

» Establishing proper flow distortion correction
factors in terrains of complex nature.

= Selection and Installation of test Equipment.
= Data Acquisition and analysis.

= Data Reporting.

= Uncertainty Calculations.

Power Performance measurements I Methodology
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Power Performance measurements Detailed sample to sample analysis
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Table 2 — Measurament of transient load cases related to the DLCs defined in IEC 61400-1

MLC Measurement load case MLC DLC Target wind speed
2.1 Start-up 3.1 vin @and = v, + 2 mis
2.2 Mormal shut-down 4.1 Vin: ¥ and > v + 2 mis
2.3 Emergency shut-down 51 vin @and = v, + 2 mis
2.4 Grid failure 1.5 veand > v, + 2 mis
2.5 Overspeed activation of the protection system 51 = v, + 2 mis
Ideally the measurements should be taken at v,,;. As this is impractical, the measurements are
taken at wind speeds higher than v, + 2 m/s.

Table 1 —= MLCs during steady-state operation related to the DLCs defined in IEC 61400-1

MLC Measurement load DLC number Wind condition Remarks
number case MLC (IEC 61400-1) at DLC
1.1 Fower production 1.2 Vin < Yhub < Vout In this mode of operation, the wind
turbine is running and connected to
the grid
12 Fower production 2.3 Vin < Vhub < Yout Any fault in the control or protection
plus occurrence of system, which does not cause an
fault immediate shut-down of the turbine
1.3 Parked, idling 6.2 Vin < Viae < 0,75 vy When the wind turbine is parked,
the rotor may either be stopped or
idling
* Has to be divided further into wind speed bins and furbulence bins.

Load measurements

IEC TS 61400-13
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» Strain gaging and instrumentation
» Calibration
» Measurement and Analysis of data

Techniques

Load measurements
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Rain flow counting

iheatioo measurement
Load Calibration Before After
Load ranges versus No of cycles
Application of known loads
Equivalent load-short hand Weighted Equivalent load-

Using information of blade, rotor idrﬁszggitilog 0{\;‘;? fatigue Weighting the transient and
nacelle weights and COG P give : steady state occurrences
measurement time history

Req = (IR;m ”i"II”qum”

Zeroing of loads by slow
rotation of the rotor

where
Req s the equivalent load,
Measurements are Braking test R; is the load of the it class of the fatigue load spectrum:

configured properly

nj is the number of cycles in the ith class of the fatigue loag
Measurements are reasonable

and comparable neg IS the equivalent number of cycles;

i Is the S-N-curve slope for the relevant material

Load measurements Special Techniques



Load measurements \Vo¥ Braking Test



The yaw efficiency test indicates the capability of the wind
turbine to follow the wind

Difference between the wind direction ngghef Electrical power
and the yaw position grror Increase in
mechanical loads

Design considerations-Requirements
for test

DLC 6.1-yaw misalignment of up to + 15° using the Measurement possible under operating
steady extreme wind model or a mean yaw conditions
misalignment of = 8° using the turbulent extreme

wind model

DLC 6.2-effect of wind direction change of + 180

shall be analysed

DLC 6.3- 6.1-yaw misalignment of up to + 30° Measurement possible under operating
using the steady extreme wind model or a mean conditions

yaw misalignment of + 20° using the turbulent
extreme wind model

Yaw Efficiency @ I IEC 61400-1,IEC TS 61400-13
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Function Tests

Protection tests

Start up

Normal stop Test
Emergency stop Test
Vibration Test
Yawing

Cable Twist

Normal stop Test

Emergency stop Test

Grid failure without simulation of errors in braking system

Grid failure simulation of error in one independent braking system
Grid failure simulation of error in second independent braking system
Rotor Over speed

Generator over speed

Cut in current measurement

Safety and Function Testing I IEC 61400-1,IEC TS 61400-13



Safety & Function Parameters *

testing W5 | WD | RS RF | YD |EBM | FBM | ST | AP | TC | GS | BS
atartup test v v v v v v A
Mormal stop test v v v v v v v | v
Emergency stop test |« v v v v v o
Wibration test v v v v v v v | v
Grid fatlure test v v v v v v v | v
Owerspeed test v v v v v v v |
Cutin to grid test v v v v v
Yaw functionality v | v v v v v | v
Cahle twist test v | v v v v v | v
Bacloannd operation | v | v v v |
Cutin tneasurement A A
Tahle 5.2.1 Parameters measured for safety and function testing
*WS — Wind speed, WD- Wind direction, RS— Rotor shaft, RP— Eotor position, YD-Yaw
direction, EBM- Edge wize bending moment, FBNV- Flap wase hending moment, ST — Shaft
torsion, AP— Active power, TC— Transient current, GS — Generator status, BS— Brake status

Safety and Function Testing o/ IEC 61400-1,IEC TS 61400-13
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IEC 61400-1,IEC TS 61400-13
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IEC 61400-1,IEC TS 61400-13
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IEC 61400-1,IEC TS 61400-13
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IEC 61400-1,IEC TS 61400-13



Data Acquisition system
m-Transducers
m-Amplifiers

m-Filters

m -Multiplexers

m-Sample and hold circuits
m-AD Converter

Instrumentation N Concepts



> Instrumentation

B Accuracy
B Range

m Compatibility of sensors with Data Acquisition
Equipment

> Installation

B Proper mounting Techniques
B Trained manpower

Instrumentation N Concepts



You can reach me @
Telephone:044 2246 3992
mathew@cwet.res.in
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