PMON™

Performance monitoring of wind and solar farms

PMON™ is a software solution for performance monitoring of wind and solar farms. PMON™ can identify if
farms or individual turbines are not producing as expected given the actual weather conditions and can also
be used for estimating available power during curtailments or other situations where the farms are down
regulated.

Why do you need PMON™
PMON™ can automatically detect if wind or solar
farms or individual wind turbines or PV panels are not
performing as they are supposed to. Identifying
faulty assets and taking corrective actions can help
avoid unnecessary losses which can be costly if not
identified as early as possible. This software solution
can be useful for both regular maintenance and
warranty claims towards the wind turbine
manufacturer.
PMON™ also estimates the available (max) power
during curtailment or other outages, which can be
used for calculating economic losses for internal
control and reporting purposes. Loss calculations
can also be used for claims towards external parties
(for example Transmission System Operators) which
caused such curtailment or outage situations.

Key benefits:
Automatically identifies faulty assets and issues
warnings such that corrective actions can be
taken
Estimates the available (max) power during
curtailment and other outages to assess and
document economic losses

www.enfor.dk

Can calculate losses based on either estimated
power curves or pre-determined rules which have
been contractually agreed with external third
parties
Can identify different types of losses and
categorise them into losses arising due to
curtailments, due to unavailability or due to ‘other
losses’ which can not be explained
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How does PMON™ work
PMON™ is a self-learning and self-calibrating
software system based on a combination of physical
models and advanced machine learning. This
combines the best of artificial intelligence with
relevant domain knowledge in order to provide a
system which automatically can identify faulty
assets.
For fault detection PMON™ can use either a
warranted power curve or build an expected power
curve, based on historical data, which are then locked
down for future fault detection. PMON™ will then
identify and issue a warning if an asset starts
producing less power than expected, given the actual
weather conditions. As the turbines get worn down or
get major overhauls, the expected power curve will
need to be retrained/re-calibrated, such that fault
detection stays accurate.
Due to the highly configurable system it is possible to
minimize or avoid false alarms, by defining a data
validation and rules for data correction, which will
reduce or prevent false alarms to occur.
PMON™ can run in two different modes: for
estimating and calculating losses. Either the PMON™
power curve can be used to estimate available (max)

power production from the farm/turbines during
curtailment or outages, which can be compared to
actual production in order to estimate losses.
Alternatively, losses can also be calculated using a
set of pre-determined rules. Such rules can be
specified in a contractual relationship with a third
party like a Transmission System Operator. In both
modes, either weather measurements or weather
forecasts can be used as input to assessment of
losses.
The self-learning and self-calibrating algorithms will
continuously learn about the asset characteristics
and will adapt to changing conditions, seasonal
variations and as the assets age, such that the
performance monitoring and loss estimations stay
accurate over time.
PMON™ is available as a software package installed
locally on the client’s servers or as a service hosted
on servers operated and maintained by ENFOR.
PMON™ is supplied with various support,
maintenance and license packages, which can be
tailor-made to client specifications to provide a
cost/performance ratio which fits the needs of the
individual client.

Key features:
-

Integrates with all major weather forecast
providers
Runs in both on-line or off-line mode
Configurable browser based graphical user
interface including a reporting tool
Data integration interfaces supporting numerous
formats, file types and protocols

About ENFOR
ENFOR provides forecasting and optimization solutions for the energy
sector. Utilities, energy traders, transmission and distribution system
operators use ENFOR solutions for forecasting of wind power, solar
power, hydro power, electricity and heat demand as well as optimization
of district heating systems. Based in Denmark, and established in 2006
as a spin-off from the Technical University of Denmark, the company has
a solid operational track record and successfully serve customers all
over the world.

-

Estimation and calculation of “lost production”
during curtailment and outages
Data validation, data consistency checks and
wind speed sensor error detection
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“The future is an unknown, but a somewhat predictable unknown.
To look to the future we must ﬁrst look back upon the past.”
- Albert Einstein

