Trimark SCADA for Operational and Performance Management
Business Value of
Performance
Management
 Provides data as well as
analysis in a single
platform
 Determines if a site is
performing at expected
levels
 Enables data-driven
decisions based on asset
performance

As the installation of solar/PV systems has increased, the need to understand what is happening
with equipment at sites has become more critical. The initial response to this need were Data
Acquisition Systems (DAS) or monitoring systems, where data was typically limited in quantity,
collected over long (5-15 minute) intervals, and delivered using slow connections.
As solar systems increased in size, the need for control became apparent. That need drove the
market to consider true Supervisory Control and Data Acquisition (SCADA) systems. SCADA
systems have more data points, collect data in real time (4 seconds or less), and exchange data
over high speed, fiber optic or wireless networks. SCADA systems provide the data that has set
the stage for the next step in the evolution – Performance Management.

SCADA’s Real Value ̶ Performance Management

 Provides curtailment
data for financial
reimbursements

Trimark’s powerful SCADA does more than just collect and present data. It integrates advanced
SCADA functions with intuitive analytical tools to meet the operational, performance, and
business needs of resource owners, operators, asset managers, and maintenance teams. It turns
data into actionable information, enabling informed decision-making to optimize power
generation and maximize profits.

 Enables financial analysis
and maintenance truck
roll decisions

Performance Management unlocks the real value of SCADA – enhanced understanding of what
the data means. Performance management confirms that all of the equipment at a site is
performing at the expected levels and drives actions that deliver expected financial results.

Dashboards
Dashboards are the windows into the site equipment performance. They present data in a variety
of ways to highlight what is happening versus what should be happening.
Portfolio-Wide Key Performance Indicators
The Portfolio Key Performance Indicator (KPI) dashboard is the starting point to determine if
everything is operating as intended or if something needs attention. This dashboard displays, in
real time, how much power is being generated. It shows power factor and voltage information
along with equipment status – factors that impact a site’s real power production and profitability.

The Performance Index (PI) is a quick way to see if a site’s
performance is aligned with the site conditions, such as the
amount of sun energy (irradiance or insolation) available.
Just as important is the Availability Index (AI). The AI shows
whether all of the power-producing devices are available.
By simply looking at the PI and AI, an operator or
performance engineer will know whether or not they need
to look deeper to resolve performance issues. KPI
thresholds and alerts can be established, so when
something is adversely impacting the site, the appropriate
people are alerted.
Portfolio Device Summary ̶ Status
When the PI and AI are not optimal, the next step is to look
at individual devices to determine the contributing factors.
The Portfolio Device Summary – Status dashboard shows
the real-time generation and status of each central inverter
or DC strings, and trackers. The color coding and symbols
indicate which items are not functioning properly.

Portfolio Device Summary ̶ Performance
Even if the equipment is operating properly, it may not be
performing at design or expected levels. Performancebased issues are identified with the Portfolio Device
Summary – Performance dashboard.
Comparing the two Portfolio Device Summary screen shots
for Status and Performance, it is clear that most of the
equipment is online and operating (Status screen), but
their performance is not at the expected levels
(Performance screen).

Reports
Site Daily Analytic Data Report
This report provides a high level view of the overall site
performance adjusted to reflect the impact of weather
conditions. Before a site is funded and constructed, the
lenders or investors require an Independent Engineer (IE)
to prepare a detailed analysis of the site’s potential to
produce power. This report provides KPIs to manage the
performance to the IE’s projections.
DC Current String Trending Performance Index Report
When inverters have performance issues, the cause may be
related to the DC strings supplying power to the inverters.
Well-designed reports and trending can be used to isolate
and highlight issues. The DC Current String Performance
Index report, for example, can help identify
underperforming DC strings and trends. Color coding
highlights severe underperformance.

Tracker Deviation Report
A site’s performance can be impacted by the trackers too.
All of the trackers should be constantly positioned to
accurately follow the sun. The Tracker Deviation report
shows if there are significant deviations from the target or
the median, indicating a problem with a tracker drive or
controller.
This report identifies which trackers are deviated from the
ideal angle when it is solar noon. In this report example,
the deviation has persisted for 9 days. If the impact of the
deviation is economically significant, then the maintenance
team should dispatch technicians to correct the
malfunctioning tracker/trackers. Color coding highlights the
severity levels of underperformance.

Curtailment Activity Report
A Curtailment Activity report identifies when power
production was curtailed, along with the source, reason,
and the duration of the curtailment. If the value of the
power at each time of curtailment is available, the actual
financial impact can be calculated and reported. This report
can be used to support financial settlements and lost
energy reimbursements

Forecasted Energy versus Actual Production Report
Forecasted energy data can be obtained through Trimark’s
internal forecasting algorithm or an external forecasting
source, such as Clean Power Research. It is helpful to
compare forecasted energy to actual energy production
when making financial investment decisions. The ability to
accurately predict solar power production can increase
financial returns and the “bankability” of prospective solar
energy installations.

Lost Energy calculations are helpful in estimating the
impact of out-of-service inverters on the entire plant. This
report example indicates lost production of over 19416.13
kWh, which translates to $1,651 of revenue reduction.

Soiling Ratio Analysis Report
Soiling on solar panels impacts the amount of energy that
the panels receive and can convert to electrical power.
Soiling analysis helps a maintenance team decide when to
clean the solar panels based on the value of the reduced
production. This report uses data from a dedicated soiling
station. The soiling station collects voltage, current,
irradiance, and back panel data independently from the
power production panels and inverters. The Soiling Ratio is
calculated based on the values from the clean panel of the
soiling station versus the uncleaned panel.
This Soiling Ratio Analysis report example shows that it is
time to clean the panels because the soil coverage ratio
degraded to almost .95 over ten days from late June to mid
-July. Once the panels were cleaned, the Soiling Ratio
returned to a more appropriate value near 1.0.

Daily Device Lost Energy Report
The Daily Device Lost Energy report is used to estimate the
lost energy for each inverter. The report uses statistical
analysis to capture the lost energy by calculating the
difference between the level at which an inverter is
generating and the level at which other, well-performing
inverters are generating. Well-performing inverters are
defined as the 95th percentile of all inverters in the field,
meaning inverters that perform as well or better than 95%
of the group.
Complete Lost Energy data is captured when an inverter is
not producing. Partial Lost Energy data is captured when an
inverter is not producing what it should be.

By calculating the value of lost production, the economic
payback of panel cleaning can be established. Weather
forecasting information can also be used along with this
analysis to make decisions about panel cleaning. If rain is in
the forecast, delaying a panel cleaning expenditure may be
prudent.

Advanced Analytics
Clear Sky Plane of Array Modeling Dashboard
A Clear Sky model predicts the direct and diffuse insolation
on horizontal surfaces assuming zero cloud coverage (a
clear sky). When evaluating the performance of a Plane of
Array (POA) sensor, Clear Sky POA modeled data compares
the current POA values with the Clear Sky values. This
provides the data that enables O&M teams to determine
when POA sensors should be calibrated for optimal
performance.
Clear Sky POA modeling takes into account site
characteristic parameters, including ground albedo (how
much sun the ground can absorb), latitude, longitude and
other weather data, such as dew point and relative
humidity. If the site is a tracker site, the characteristics of
the trackers will also be input parameters of the Clear Sky
model.

Wind Performance Dashboard
Wind Performance Analytics is a user interactive page for
advanced performance analysis. Performance indexes for
wind sites and wind turbines enable O&M engineers to
view site performance at a glance and drill down to details,
including turbine measured power, turbine expected
power, wind speed, air temperature, and barometric
pressure.

This simplifies the process to detect flawed turbines and
identity other causes of issues.

Solar Site Analytics Dashboard
The Solar Site Analytics dashboard is a user interactive
dashboard that enables engineers to view all their solar sites’
expected generation, measured generation, and Operational
Performance Indexes to evaluate the well-being of their solar
plants. Lost energy is also calculated for each site and can be
drilled down to identify which inverters are causing the energy
losses.

Closing
As the renewable energy industry has grown and matured, the
need for detailed data to ensure top performance has
increased exponentially. It is no longer good enough to
monitor a site’s operational status and devise maintenance
plans on a hunch. Modern SCADA systems collect, display, and
analyze data to deliver fully-formed information on
underperforming areas and to determine when maintenance
investments will produce returns.
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