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About Ekistica 

Ekistica is a professional advisory and technical consultancy firm based in Central Australia. 

We deliver innovative solutions to the complex challenges of remote area infrastructure 

development through a diverse team of more than twenty professional engineers, project 

managers, engagement specialists and data analysts. 

We provide high quality, independent advice, project development, engineering design and 

project delivery services for a wide range of infrastructure and related services, to clients that 

include state and national governments, intergovernmental agencies, power utilities, 
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Executive Summary 

The document presents the final evaluation results for Power and Water Corporation’s (PWC’s) 

skycamera trial at Maningrida. The results are presented in the form of two scores for each 

forecast provided by the participating skycamera vendors: 

1. A reliability score, which measures the extent to which the skycamera forecast 

successfully predicted cloud events that resulted in a significant drop in available PV 

power, thereby avoiding the risk of system outages on the Maningrida network. 

2. An efficiency score, which measures the extent to which the skycamera forecast 

successfully predicted clear weather and would thereby have provided opportunities 

for reduced diesel fuel consumption. 

The best performing forecast correctly predicted every one of the 690 evaluation events that 

caused a significant drop in available PV power in the period under evaluation, resulting in the 

highest possible reliability score of 99.9% (this score is a statistical estimation of the underlying 

prediction accuracy for an arbitrarily long evaluation period, and it is always less than 100%.) 

The same forecast achieved an efficiency score of 30%; if this forecast were integrated into the 

Maningrida system, the power station would have had the opportunity to operate with 

increased efficiency 30% of the time during clear weather.  

Other forecasts provided by the two vendors were able to achieve higher efficiency scores, but 

only at the expense of failing some of the evaluation events. 

These results indicate that solar forecasting technology can meet the level of reliability required 

for integration into off-grid power systems like Maningrida’s, while affording at least some 

opportunity for fuel savings. More assessment is required in order quantify the economic 

benefit of integration. 

Ekistica’s sensitivity analysis indicates that the reliability scores can generally be increased 

slightly by adjusting the assumptions used in the analysis, such as the default spinning reserve 

amount, and the diesel engine start-up time. Therefore, there is some potential for a less 

sensitive forecast (with a higher efficiency score) to meet the level of reliability required. 

1. Table 1. Summary of reliability and efficiency score evaluation for the trial. 

Vendor Register Name Reliability Score Efficiency Score 

Vendor 1 Skycam2mOk 34.4% 99.2% 

Skycam2m1Ok 79.9% 58.8% 

Skycam2m2Ok 33.2% 92.8% 

Vendor 2 Skycam2mOk 99.9% 30.0% 

Skycam2m1Ok 98.4% 52.3% 

Skycam2m2Ok 95.7% 64.9% 

Skycam2m3Ok 92.9% 70.6% 

Skycam2m4Ok 89.7% 75.0% 
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1 BACKGROUND 

The document presents the final evaluation results for Power and Water Corporation’s (PWC’s) 

skycamera trial at Maningrida. The skycamera trial forms a part of PWC’s Solar Energy 

Transformation Program (SETuP) [1], which has introduced solar energy to 25 diesel power 

stations servicing remote Aboriginal communities throughout the Norther Territory. The trial is 

one of the deliverables in the SETuP funding agreement with the Australian Renewable Energy 

Agency (ARENA). 

Maningrida is one of 24 communities in the SETuP program that have an overall target of 15% 

renewable energy fraction (REF). The remaining community, Daly River, utilised a larger PV array 

and a grid-forming battery energy storage system (BESS) to achieve a REF of greater than 50%. 

The skycamera trial at Maningrida is intended to assess the feasibility of integrating solar 

forecasting into the SETuP communities, thereby allowing higher REF values to be achieved 

without the use of a BESS. 

1.1 SOLAR FORECASTING FOR OFF-GRID POWER SYSTEMS 

Solar forecasting is an emerging technology that has been successfully applied in a variety of 

power system contexts. Several vendors now provide off-the-shelf solutions that harness 

satellite imagery, numerical weather prediction, and skycamera data, to produce forecasts of 

both irradiance and available PV power. These forecasts can be utilised by control systems in a 

variety of ways, to control both the PV array directly, as well as other generators and devices 

on the network. 

In order to understand the issues that are at play when considering the general feasibility of 

solar forecasting at Maningrida, it is useful to consider how this type of integration compares 

to some of the existing use-cases across the industry. 

On large, interconnected systems, such as the National Electricity Market (NEM) and the South-

West Interconnected System (SWIS), solar forecasting is a proven technology, and has been 

integrated into centralised dispatch engines for many years. In this context, forecast errors 

related to any single PV array are unlikely to directly impact system reliability because of the 

multiple redundancies and the diversity of generation that is available in these networks. 

Instead, improvements to forecast accuracy are important towards the overall dispatch 

efficiency, and are likely to result in lower energy prices, and ultimately lead to higher 

renewable energy fractions for the entire network. 

On small to medium sized interconnected systems, such as the North-West Interconnected System 

(NWIS) or the Northern Territory Energy Market (NTEM), solar forecasting is less likely to be 

directly integrated into centralised dispatch. However, network connection rules may require 

some form of output smoothing, or “firming”, of large PV arrays in order to achieve the desired 

standard of reliability. This firming may be facilitated in part by solar forecasting, and in this 

context, forecast errors may result in a breach of grid rules, which may prompt some form of 

penalty for the solar generator.  

The use of solar forecasting on the NTEM has been explored by Power and Water System 

Control as a means of providing a short-term PV availability guarantee for large solar farms [2]. 

In addition, Ekistica have previously published performance analysis for an active PV power 
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control system connected to the NWIS, which made use of solar forecasting in order to meet 

Horizon Power’s PV ramp-rate restrictions [3]. 

On off-grid systems, like Maningrida, a successful forecast integration has the potential to 

provide considerable savings from reduced diesel fuel consumption. In this context, the 

forecast provides assurance that the available solar PV power will be stable for the immediate 

future, allowing the amount of online diesel generation capacity to be temporarily reduced. 

Under this type of integration, however, forecast errors have significant consequences: a large 

drop in available PV power that was not predicted by the forecasting system is likely to result 

in load shedding or a system blackout, as there will not be sufficient reserve diesel generation 

available to compensate. 

For this reason, the primary determinant of feasibility in the off-grid context is the ability of the 

forecast to consistently predict large drops in available power, rather than the overall statistical 

forecast accuracy. This point is returned to several times throughout this document and is the 

primary consideration that has informed the evaluation methodology. 

1.2 THE SKYCAMERA TRIAL AT MANINGRIDA 

Maningrida’s hybrid PV/diesel power station services a peak load of 1,550 kW, and consists of 

1,175 kWAC of solar PV, as well as four diesel generators of mixed capacity. One of these 

generators is configured for a 10% minimum loading level, which allows the power station to 

operate at up to 90% instantaneous renewable power fraction (RPF) when this generator 

operating. Frequently, however, the PV array is limited to an RPF of 60% or lower in order to 

maintain the required load on diesel engines. Overall, the community achieves an annual 

renewable energy fraction (REF) of approximately 15% [4]. 

In principle, the skycamera forecast information would allow the power station to operate with 

higher renewable power fractions (RPFs) during periods with clear weather, thereby reducing 

the diesel fuel usage. However, the overall impact that this integration would have upon the 

reliability and efficiency of the power station is heavily dependent on accuracy that can be 

achieved by the skycamera forecast. 

During the trial, skycameras from multiple vendors were installed at Maningrida, and forecast 

information was logged at 1-second temporal resolution. Although three skycamera vendors 

were originally included in the trial, one vendor withdrew prior to commencement of the 

evaluation period. The two remaining skycameras form the subject of the evaluation results 

presented in this document. 

The trial evaluation period ran from September 2019 to mid-January 2020. 
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1.3 SKYCAMERA INTEGRATION 

The trial specification required vendors to provide forecast information on MODBUS registers 

containing values to be read by PWC’s power station control system. This evaluation focusses 

strictly on the Skycam2mOk register, which has the following description: “1 if the skycam predicts 

no significant drops [in available PV power] for the next 2 minutes. 0 if there is a possibility of a 

significant drop.” 

Ekistica’s evaluation of forecast accuracy is based on a comparison made between the 

Skycam2mOk history and the actual power available from the PV array. Due to the use of PV 

curtailment at Maningrida, the metered PV power is not an appropriate measure of the 

available PV power. Instead, the available power is estimated using a calibrated reference 

module. This estimate is made available on the SPS_REP_PVPAVAILP register. 

Figure 1 demonstrates a successful prediction of a particularly large drop in available PV power. 

Throughout most of the day the Skycam2mOk register has a 1-value, indicating that the 

skycamera predicted no significant drops for the next two minutes. Towards the middle of the 

day, however, a period of cloudy weather caused the available PV power to drop by up to 80%. 

Leading up to this period, and throughout it, the skycamera wrote 0-values to the Skycam2mOk 

register, indicating that there is a possibility of a significant drop within the next two minutes. 

 

 

Figure 1. Example of a large drop in available PV power, and one of the skycamera’s 

forecasts read from the Skycam2mOk register. 

 

In the proposed integration, the control system would respond to a 1-value in the Skycam2mOk 

register by reducing the minimum required spinning reserve, i.e. the minimum remaining 

capacity available from currently online diesel generators. This reduction in the spinning 

reserve requirement may allow the switch to a diesel generator configuration that is more 
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conducive to a higher renewable power fraction, thereby reducing or removing the need for PV 

curtailment. When the skycamera writes a 0-value to the register, the control system would 

revert to the existing spinning reserve requirement. 

An overview of the operation of PWC’s SETuP communities, including a detailed description of 

the control methods employed, and the precise relationship between spinning reserve, PV 

curtailment, and minimum generator loading levels, are available online [5] [6]. 

When operating with reduced spinning reserve, the power station risks a lower level of 

reliability: If the skycamera fails to forecast an imminent drop in available PV power by writing 

a 0-value to the Skycam2mOk register, the power station may not be able to bring enough diesel 

generation online in order to meet the load. In this situation, the Maningrida network would 

experience a partial or complete blackout.  

Due to the potential impact on system reliability, the primary evaluation undertaken by Ekistica 

quantifies the degree to which each skycamera forecast was able to successfully predict every 

significant drop in available PV power that occurred during the trial evaluation period. 

As a secondary consideration, Ekistica have also provided results related to the percent of time 

on clear-sky days that each forecast spent with a steady 1-value in the register, providing an 

indication of the relative gains in efficiency that could be seen if the skycamera were integrated. 
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2 ASSESSMENT METHODOLOGY 

The scope of the evaluation presented in this document is restricted to the accuracy of the 

Skycam2mOk forecasts. Specifically, out of scope from the present evaluation is a quantification 

of the impact that the integrated skycamera forecast would have upon the overall power 

system operation (for example, the number of unplanned outages, or the unserved energy, or 

the actual diesel fuel savings.) However, results are presented in a way that is intended to be 

useful towards determining the general feasibility of the skycamera integration. 

The assessment methodology is developed specifically for the Manigrida trial and was refined 

progressively in conjunction with exploratory analysis of the data generated by the participating 

skycameras. The methodology for the primary assessment, described below as the “reliability 

score,” was circulated to the participating vendors prior to the beginning of the trial evaluation 

period.  

Two aspects of the skycamera’s prediction accuracy have been evaluated: 

1. A reliability score, which measures the extent to which the skycamera forecast 

successfully predicted cloud events that resulted in a significant drop in available PV 

power. This aspect is concerned with the forecast’s true positive rate. In the proposed 

integration, a skycamera forecast with a lower reliability score would be more likely to 

cause system outages. 

2. An efficiency score, which measures the extent to which the skycamera forecast 

correctly predicted clear weather. This aspect is concerned with the forecast’s true 

negative rate. In the proposed integration, a skycamera forecast with a lower efficiency 

score would cause the power system to operate with higher levels of spinning reserve, 

thereby reducing the economic benefit of the integration. 

Since a lower reliability score would be associated with more system outages, while a lower 

efficiency score would merely result in reduced fuel savings, the reliability score is the primary 

determinant of the overall feasibility of the skycamera integration. However, a perfect reliability 

score could be achieved very simply by forecasting a “Not Okay” signal at all times. The 

efficiency score therefore provides a necessary supporting point of evaluation.   

Both the reliability score and the efficiency score are calculated in terms of significant drops 

and evaluation events. Roughly speaking, an evaluation event occurs at the very beginning of 

every period of cloudy weather that causes a significant drop in available PV power. Once the 

skycamera has correctly predicted this initial drop, it is presumed that the power station’s 

control system will remain in a conservative mode for an extended period, and the ongoing 

skycamera forecast accuracy during this period need not be considered in the evaluation. 

The precise methodology used in the calculation of the reliability and efficiency scores, 

including the definitions of significant drop and evaluation event, are provided in Sections 2.3.1 

through to 2.3.3. 
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2.1 SIGNIFICANT DROPS AND EVALUATION EVENTS 

A significant drop in PV power is defined to be a drop in available power of more than a threshold 

(𝛿), within the drop window length (𝑇𝑑𝑟𝑜𝑝). Figure 2 demonstrates this definition applied to a 

period of approximately ten minutes of data. Looking back from the highlighted point, it is clear 

that the available power has dropped by more than 150 kW, within the previous 120 seconds. 

Therefore, the highlighted point meets the definition of a significant drop when using these 

values, as do all the other points marked in green. 

 

 

Figure 2. Identification of "significant drops" in available PV power. Points that meet the 

criteria for a significant drop are shown in green. One such point, shown magnified, at 

11:58:20 has been chosen arbitrarily to illustrate parameters 𝜹 and 𝑻𝒅𝒓𝒐𝒑. 

 

Evaluation events are significant drops that occur at the very beginning of a cloudy period. This 

criterion is formalised by defining an exclusion window of length (𝑇𝑒𝑥𝑐𝑙), immediately prior to 

each significant drop data point. For a data point to meet the conditions for being an evaluation 

event, it must a) meet the conditions for a significant drop, and b) there must be no other data 

points that meet the conditions for a significant drop within that exclusion window. Figure 3 

demonstrates the identification of an evaluation event using the same example as that shown 

in Figure 2. 

 

 

Figure 3. Identification of an "evaluation event". Points that meet the criteria for a 

significant drop are again shown in green, while only the highlighted red data point 

meets the condition for being an evaluation event. 

 



TRANSLATE. CREATE. DELIVER. 

11 | P a g e  

 

2.2 RELIABILITY (TRUE POSITIVE) SCORE 

The reliability score measures the rate at which evaluation events are successfully predicted by 

the skycamera. 

For an evaluation event (as defined in Section 2.1) to be considered successfully predicted, the 

skycamera system must have written a 0-value to the Skycam2mOk register early enough to allow 

time for control system changes to take effect, but recently enough to be reasonably 

considered relevant to the evaluation event under consideration. Specifically, a 0-value must 

have been written to the register at least once within the corresponding exclusion window (of 

length 𝑇𝑒𝑥𝑐𝑙), but with a minimum lead time, 𝑇𝑙𝑒𝑎𝑑.  

These concepts are illustrated in Figure 4. An evaluation event, as defined in section 2.1, has 

occurred at 12:12:45, and is annotated in red. To be considered successful, the skycamera’s 

prediction (“Not Ok”) must be made within the prediction window, which is marked in grey in 

all three subplots. The prediction window is defined as the period between 𝑇𝑒𝑥𝑐𝑙 and 

𝑇𝑙𝑒𝑎𝑑 seconds prior to the evaluation event. 

Two different Skycam2mOk forecasts are shown in the image. The first has successfully 

predicted the evaluation event, because there is a 0-value in the register (shown as “Not Ok”) 

for some of the prediction window. In the bottom sub-plot, however, the evaluation event has 

not been predicted early enough to be considered a successful prediction. 

The overall reliability score measures the prediction success rate across all observed evaluation 

events. 

 

 

Figure 4. Example of an evaluation event and two different Skycam2mOk forecasts. To 

make a successful prediction, the forecast must have a 0-value ("Not Ok") at least once 

inside the prediction window. 
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2.3 EFFICIENCY (TRUE NEGATIVE) SCORE 

The efficiency score measures the extent to which the skycamera forecast correctly predicted 

clear-sky weather and would therefore have allowed the power station to run with decreased 

spinning reserves. Intuitively, it is evaluated by calculating the percentage of time that the 

forecast had a “steady” 1-value, during clear-sky, day-time periods, and in which there were no 

significant drops as defined in Section 2.1. 

Put more precisely, the efficiency score is defined in terms of the rate of clear-sky predictions 

that occurred during clear-sky, day-time periods. For any instant, the forecast made a clear-sky 

prediction if the Skycam2mOk register had a constant 1-value throughout the immediately 

preceding exclusion window of length 𝑇𝑒𝑥𝑐𝑙.  

Figure 5 demonstrates how clear-sky predictions are derived from the Skycam2mOk readings, 

over two partly cloudy days. 

Over any period, the clear-sky prediction rate is the proportion of time within that period that 

corresponded to clear-sky predictions. 

The efficiency score is defined as the overall clear-sky prediction rate across all hour-length 

periods that a) contained no significant drops as defined in Section 2.1, and b) had an average 

available PV power of greater than 50 kW (approximately 4% of the total PV capacity), ensuring 

night-time periods are excluded from the evaluation.  

 

Figure 5. Demonstration of the clear-sky prediction rate over clear-sky, day-time 

periods. The Efficiency Score is calculated as the percentage time during the green-

highlighted hours that corresponded to clear-sky predictions. 
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2.4 TABLE 2. PARAMETERS USED IN THE EVALUATION METHODOLOGY. 

Symbol Name Units 
Default 

Value 
Description Rationale for default value 

𝛿 
Drop 

threshold 
kW 70 

The magnitude of a drop in available power 

constituting a significant drop. 

Since 70 kW is the current minimum spinning reserve setting 

at Maningrida, any drop smaller than this will be covered, 

regardless of the skycamera’s forecast. 

𝑇𝑑𝑟𝑜𝑝 
Drop 

window 

duration 

Seconds 120 

The maximum duration over which a drop in 

available power can occur while still constituting a 

significant drop. 

120 seconds is an estimate of the maximum time required for 

control system changes to take effect. E.g., the time required 

for new a diesel generator to become available from a cold-

start. If a drop in power is more gradual than this will be 

covered by diesel generation, regardless of the skycamera’s 

forecast. 

𝑇𝑒𝑥𝑐𝑙 
Exclusion 

window 

duration 

Seconds 300 

To be considered an evaluation event, a significant 

drop must not be preceded by any other significant 

drops within this time frame. 

The exclusion window duration is also used to 

define the prediction window for a given data point, 

as shown in Figure 4. That is, the maximum 

duration prior to an event that that predictions 

must be made in order to be deemed relevant. 

300 seconds approximates the genset minimum run time. If 

the forecast prompts a change to the selection of generation 

units, then that change will remain in place for at least this 

long. 

𝑇𝑙𝑒𝑎𝑑 
Minimum 

prediction 

lead time 

Seconds 120 
The minimum lead time for prediction of an 

evaluation event to be considered successful. 

120 seconds is an estimate of the maximum time required for 

control system changes to take effect. E.g. the time required 

for new a diesel generator to become available from a cold-

start. For a forecast to be useful, its predictions must be made 

with at least this much fore warning. 
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3 RESULTS 

3.1 DATA UNDER EVALUATION 

While the trial evaluation period ran for over four months (from September 1, 2019 to January 

14, 2020), both participating skycameras experienced some periods of downtime. Figure 6 

shows the periods of data availability for each of the datasets used in the evaluation. 

In addition to the main SkyCam2mOk forecast, Vendor 2 provided four alternative predictions 

throughout the trial period, while Vendor 1 was able to provide two additional predictions, but 

only for the final month of the trial evaluation period. 

The available PV power estimate (SPS_REP_PVPAVAILP) also experienced a period of outage, 

and therefore, neither of the skycameras could be assessed during this period. 

The confidence intervals provided in the detailed results section represent a 95% confidence 

estimate of where the score would sit given an arbitrarily long trial evaluation period. A wider 

confidence interval generally reflects that the forecast had less data available for assessment. 

 

Figure 6. Availability of timeseries data used in the trial evaluation. The colour key has 

been used consistently throughout the results presented in this document. 
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3.2 MAIN RESULTS 

95% confidence intervals for the reliability and efficiency score of each of the forecasting 

methods are shown in Figure 7, with full details provided in Table 3. 

The best performing forecast correctly predicted every one of the 690 evaluation events in the 

period under evaluation, resulting in the highest possible reliability score of 99.9%1. The same 

forecast achieved an efficiency score of 30%, the lowest of any of the forecasts. 

Overall, the Vendor 2’s forecasts achieved significantly higher reliability scores than those of 

Vendor 1, while the Vendor 1 skycamera mostly outperformed under the efficiency score. This 

apparent tradeoff between the reliability and efficiency reflects a more general compromise 

between true-negative and true-positive predictions.  

The reliability/efficiency tradeoff is particularly visible in the results of Vendor 2’s forecasts in 

the the scatter plot: The darker red forecasts are progressively more sensitive, resulting in more 

of the evaluation events being succesfully predicted, and a higher reliability score. However, 

these incremental gains in reliability come at increasingly high cost in the efficiency score. 

 

Figure 7. Scatter plot showing both efficiency and reliability scores and their 95% 

confidence intervals, for each of the skycamera forecasts

 

1 The score is a statistical estimate of the underlying prediction accuracy for an arbitrarily long evaluation 

period, and it is always less than 100%. Specifically, the reliability score is a bayesian estimate with uniform 

prior distribution. The efficiency score estimate is determined by bootstrap resampling of the hour-length, 

clearsky periods. 
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Table 3. Results of the reliability score and efficiency score assessments for each of the eight forecasts, using the default parameters. 

Vendor Register Sample Size 

(Evaluation 

Events) 

Successes Failures Sample 

Mean 

Reliability 

Score 

(95% CI) 

Sample Size 

(Clear Sky Hours) 

Sample 

Mean 

Efficiency 

Score 

(95% CI) 

Vendor 1 Skycam2mOk 907 312 595 34.4% 34.4% 

(31.4% - 38.6%) 

822 99.2% 99.2% 

(98.8% - 99.6%) 

Skycam2m1Ok 311 249 62 80.1% 79.9% 

(75.3% - 85.3%) 

175 58.8% 58.8% 

(53.9% - 62.3%) 

Skycam2m2Ok 311 103 208 33.1% 33.2% 

(28.1% - 40.3%) 

175 92.8% 92.8% 

(90.6% - 94.9%) 

Vendor 2 Skycam2mOk 690 690 0 100.0% 99.9% 

(99.5% - 100.0%) 

1027 30.1% 30.0% 

(27.8% - 32.3%) 

Skycam2m1Ok 690 680 10 98.6% 98.4% 

(97.4% - 99.4%) 

1027 52.4% 52.3% 

(49.8% - 52.6%) 

Skycam2m2Ok 690 661 29 95.8% 95.7% 

(94.0% - 97.4%) 

1027 64.9% 64.9% 

(52.6% - 67.3%) 

Skycam2m3Ok 690 642 48 93.0% 92.9% 

(90.9% - 95.2%) 

1027 70.6% 70.6% 

(68.3% - 73.0%) 

Skycam2m4Ok 690 620 70 89.9% 89.7% 

(87.4% - 92.5%) 

1027 75.0% 75.0% 

(72.8% - 77.2%) 
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3.3 SENSITIVITIES 

The following sections show the sensitivity of the reliability score upon each of the parameters 

defined in section 2 of this document. Sensitivities of the efficiency score are not shown, as this 

score was not found to be noticeably dependent on any of the parameters.  

3.3.1 Sensitivity of the reliability score on the drop threshold size (𝛿) 

Larger drops in available PV power are typically easier for the skycamera to predict, since these 

tend to be created by thicker clouds, covering larger areas, which are more readily detectable 

through image analysis. For this reason, the reliability score is highly sensitive to changes in the 

significant drop threshold size (𝛿). Figure 8 shows the sensitivity of the reliability score upon 𝛿, 

for each of the eight forecasts provided by the two skycameras. 

The default setting of 70 kW reflects the minimum level of spinning reserve that is currently 

maintained by the Maningrida power station and which would be maintained regardless of the 

skycamera’s predictions. This means that fluctuations in available PV power of less than this 

size can be compensated for, even if they are not predicted by the skycamera. Therefore, there 

is some flexibility to increase the skycamera reliability by increasing the minimum spinning 

reserve setting, although such a change would restrict the overall efficiency gains that could be 

made by the skycamera integration. 

Note that as the parameter increases, necessarily fewer evaluation events are included in the 

assessment, and therefore the uncertainty associated with the reliability score increases. 

 

Figure 8. Showing the change in the reliability score that is due to evaluating with 

different values for the significant drop threshold (𝜹). 
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3.3.2 Sensitivity of the reliability score on the exclusion window length (𝑇𝑒𝑥𝑐𝑙) 

Changes to the exclusion window length (𝑇𝑒𝑥𝑐𝑙) have mixed effects upon the reliability score. 

These effects can be attributed to two distinct causes: 

• An increase to this parameter means that the forecast has a larger window of time 

within which to produce a 0-value, which tends to result in a higher reliability score. 

• If evaluation events occur close together, then a larger exclusion window length will 

cause some of these events to be removed from evaluation, leaving only those that were 

preceded by long periods of clear weather. Because these removed evaluation events 

occur after already-cloudy periods, they are, in principle, easier to predict; it is easier to 

predict cloudy weather when it is already cloudy. Therefore, increasing the parameter 

can tend to reduce the reliability score. 

No clear trend was consistent across the eight forecasts, as demonstrated in Figure 9.  

 

 

Figure 9. Showing the change in reliability score that is due to evaluating with different 

values for the 𝑻𝒆𝒙𝒄𝒍 parameter. 
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3.3.3 Sensitivity of the reliability score on diesel start-up time (𝑇𝑑𝑟𝑜𝑝 and 𝑇𝑙𝑒𝑎𝑑) 

The two remaining parameters relate to the assumed maximum time required for a new diesel 

generator to come online from a cold start. 𝑇𝑑𝑟𝑜𝑝, the maximum duration over which a 

significant drop can occur, is related to this factor because if a drop in available PV power is 

more gradual than this it is assumed that increased generation will be already available to meet 

the new requirement. 𝑇𝑙𝑒𝑎𝑑, the minimum lead time for successful predictions, is tied to 

generator start-up time because any prediction of an imminent significant drop must be made 

with enough advance warning for new generation to be made available. 

It is for this reason that sensitivity of the reliability score on these two parameters is shown 

together in Figure 10, with both parameters equal to one another in all scenarios. 

The main effect of increasing this value is that the skycamera predictions must provide a longer 

prediction lead time to be considered successful. Decreasing the value therefore tends to result 

in a higher reliability score. 

 

 

Figure 10. Showing the change in reliability score that is due to evaluating with 

different values for 𝑻𝒅𝒓𝒐𝒑 = 𝑻𝒍𝒆𝒂𝒅. 
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4 FUTURE WORK 

The results presented in this document indicate that solar forecasting technology can achieve 

a level of reliability approaching the standard required for integration into off-grid power 

systems like Maningrida’s. However, the only forecast in the present evaluation to meet this 

standard did so while providing only modest opportunities for fuel savings. Further work is 

required to demonstrate the overall feasibility and quantify the economic benefit integration. 

• Using the results presented in this document, further analysis should be undertaken to 

determine the expected impact that an integration would have over a typical 

meteorological year at Manigrida and other SETuP communities. This analysis would 

seek to quantify specific power system factors, such as the diesel fuel savings and the 

number of unplanned outages that could be expected from a skycamera integration. 

• Additional data is needed in order to reduce evaluation score uncertainties and assist 

in quantifying the current gap required before integration can be achieved. In addition, 

more evaluation trial time would allow skycamera vendors the opportunity to adjust 

forecasting sensitivities and explore the efficiency/reliability trade-off landscape more 

thoroughly. 

• The evaluation methodology developed for the Manigrida skycamera trial, and 

described in section 2 of this document, could be disseminated and further developed 

in consultation with the stand-alone power systems and solar forecasting industries in 

order to develop a benchmark relevant to the off-grid context. 
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GLOSSARY OF TERMS AND SYMBOLS 

Term Definition 

ARENA The Australian Renewable Energy Agency. 

𝜹 Drop threshold parameter used in the evaluation methodology. See 

section 2, as well as Table 2. 

Evaluation Event The initial drop in power that occurs at the beginning of sequence of 

cloudy period. See section 2.1. 

MODBUS A communications protocol used in conjunction with supervisory 

control and data acquisition (SCADA) systems. 

PWC Power and Water Corporation. 

REF Renewable Energy Fraction. The amount of renewable energy 

delivered, divided by the total amount of energy delivered, over a 

defined period. 

RPF Renewable Power Fraction. The instantaneous renewable power 

delivered divided by the total instantaneous power delivered, at a 

given time. 

SETuP Power and Water Corporation’s Solar Energy Transformation Program. 

Significant Drop The event of a loss in available PV power due to cloud cover. See 

section 2.1. 

Spinning Reserve The amount of power that is available, but not currently being 

generated, from the thermal generators that are currently online. That 

is, the combined maximum power capability of the currently running 

generators, minus their current power output. Note that use of this 

term varies within the power systems industry. 

𝑻𝒅𝒓𝒐𝒑,  𝑻𝒆𝒙𝒄𝒍, 𝑻𝒍𝒆𝒂𝒅 Time parameters used in the evaluation methodology. See section 2, 

as well as Table 2. 
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