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LESSONS LEARNT 

 

Key Lesson/s 

Pre Installation:  

• Ensure that the initial budget and project schedule contains contingency as there 

may be changes in the process of preparing the detailed project design and final 

costs being negotiated with all suppliers. Without this contingency, there is a risk of 

changes to the initial budget and the schedule which can impact the terms 

contained in the short term funding agreement. 

Detailed design phase: 

• During the detailed design phase, the importance of having access to a terrain and 

topographical maps with 50cm contour lines was highlighted to ensure the optimal 

placement of the LIDAR and 10m meteorological masts. 

• During the design phase of the project it quickly became evident that there was a 

trade-off between the technical design characteristics and the practical limitations 

of the project.  One such limitation was at the installed hub height of the four, 10 

meter meteorological masts at the Mt Millar Wind Farm, the Enercon SCADA 

system was unable to provide the real time wind speed and direction. 

• Another physical consideration for the meteorological masts was the risk of 

bushfire damage to the masts (just before the commencement of this self-

forecasting project, a large grass fire burnt some parts of Mt Mercer Wind Farm). 

Implementation stage:  

• Proponents should consider retaining a copy of the SCADA inputs and AEMO 

values used by AEMO to dispatch the generator and to calculate its causer pays 

factors to enable a clear baseline to be set with respect to the dataset and to then 

calculate the improvements with respect to causer pays factors.  

• Early on in the implementation phase, we experienced issues with the data transfer 

from the onsite SCADA historian to the database where the algorithm and dispatch 

system was located. This had the effect of providing invalid forecasts. 

• Keeping up-to-date records of network diagrams for all team members and 

contractors became very important as the dedicated project team was developed. 

• As part of the project commencement activities a validation exercise of all on-site 

measurement equipment was undertaken to ensure the data and the locations it 

was being measured aligned with the written documentation and AEMOs 

understanding (total cleared MW measurement point as an example). 

• The time required for AEMO to issue certificates was not originally factored into the 

project schedule and therefore absorbed some of the contingency contained in the 

original project schedule. 

• In selecting the forecasting algorithm there are two competing ideas: precision (low 
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error in the forecast, important for implementation of an algorithm) and accuracy 

(higher rate of zero error, important for minimising FCAS payments). The ideal 

forecasting algorithm would do both of these equally well, but in practise it may be 

better to allow for lower precision in favour of higher accuracy. 

• In setting up the LIDAR scanning parameters there was a trade-off between spatial 

resolution and sampling frequency – we found higher sampling frequency was 

preferable for the purposes of short term-forecasting. 

• The LIDAR has a varying measurement range depending upon atmospheric 

conditions and the synoptic situation.  The measurement range of the LIDAR is 

strongly decreased during or directly after rainfall events due to spurious laser ray 

reflection by raindrops and the reduction of the aerosol concentration in the 

atmosphere. 

• The LIDAR tends to produce erroneous measurements when scanning with high 

physical resolution (<50 m) due to a weather dependent phenomenon referred to 

as ‘scanning range ambiguity’. This phenomenon is observed when the 

backscattered signal from the previous pulse is higher than the signal measured at 

the current pulse. In order to avoid ambiguity, it is advised to setup up the LIDAR 

with a physical resolution of a least 75 m. This lesson is specific to the LIDAR used 

in the forecasting project. 

• LIDARs only measure the 'along-the-beam' component of the wind velocity. The 

need for post-processing LIDAR data in order to reconstruct the wind field 

constitutes an obstacle to real-time LIDAR applications. 

• Dynamic LIDAR scanning has been implemented; this technique allows us to set 

the LIDAR to always scan a 90 degree slice of the incoming wind field. To the best 

of our knowledge, dynamic LIDAR scanning has neither been developed nor 

implemented before. 

• In the weeks leading up to the self-forecast being submitted to AEMOs MMS 

production portal AEMO and MEA agreed to redefine Mt Mercer Wind Farm’s 

“point of connection” for the purposes of measuring TOTAL_CLEARED MW value.  

This meant the machine learning algorithms needed to be retrained to this 

connection point which resulted in a variance between the AEMO forecast and 

MEAs forecast for the first week of forecast submissions by MEA. 

 

 

Implications for Future Projects 

It is currently too early to say whether the Leosphere Windcube Scanning LIDAR 400s is a 

necessary piece of equipment to develop an accurate and reliable self-forecast. 

 

As this project is a trial, all parties including AEMO are learning what the forecasting 

metrics are and what the ramifications are if these metrics are not met. An important 
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implication for future projects is to have a clear understanding of these metrics to ensure 

that the quality of the data sent to AEMO is acceptable and the impact to this accuracy of 

data during periods of both constrained and unconstrained output from the site. 

 

There are skill caps (maximal level of forecasting ability for a given approach) on all 

forecasting techniques. Our examination of simple machine learning approaches has 

shown they perform no better than statistical methods when given on-site farm data. Deep 

learning/off-farm data is likely essential to greatly increase the skill cap of forecasting. 

 

 

Knowledge Gaps Identified 

The use of a LIDAR in a self-forecast methodology has not been technically demonstrated 

previously. In particular the use of the LIDAR for observing and predicting wind power 

ramps (typically associated with weather systems across wind farms) has not been 

technically demonstrated.  UoM and MEA are continuing to progress their research 

regarding this novel use case of the scanning LIDAR system. 

 

 


