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AMPACIMON IN SHORT

Founders and 
employees

SHAREHOLDERS

High-End Sensors + High-End Analytics…..  

Capacity Optimization & Condition Monitoring 

& Predictive Asset Health in OHLs, UGCs and other assets

Founded in 2010

Atlanta, USA
Liege, Belgium
Madrid, Spain

70 Employees

Deployments in 30+ utilities 
in 25+ countries

130+ Active DLR 
Deployments

ISO 9001 certified
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Most Transmission Lines are rated significantly less than their true 
capacity because they lack visibility on real time conditions

Constrained
Capacity

Aging Asset
Infrastructure

Grid 
Reliability

 Power line current capacity depends technical design of 
the cables but are drastically affected by weather 
conditions (temperature, wind etc.)

 Lack of visibility on external elements typically force grid 
operators to design line ratings assuming "worst 
conditions"

 Current naturally heats up power lines, which, when 
overheating, may result in extreme sag which may 
result in cable deteriorating faster or even dangerous 
situations 

 Cold weather or wind can naturally cool down the 
power lines and increase their current capacity without 
exceeding maximum sag

Source: IEEE

Current carrying capacity depending on weather conditions

Extreme sag Design ratings assuming worst case cooling

Real capacity considering actual weather cooling

Summer Winter

+45%
+30%



Dynamic Line 
Rating
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How It Works
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Transmission Lines Have a Rated Capacity based on 
maximum conductor temperature or sag
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Wind is the key factor to increasing capacity
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Measuring Wind Speed

Wind < 2m/s

Vortex-induced vibrations and 
strouhal equation

Strouhal number [0,185]  St= fD / U 
• f : oscillation wind frequency

• D : Line diameter

• U : Flow velocity (perpendicular wind)

Wind > 2m/s

Swing Angle

𝑉𝑉𝑤𝑤 = 𝑝𝑝𝑤𝑤𝑡𝑡𝑡𝑡𝑡𝑡Φ𝐶𝐶

𝑝𝑝𝑤𝑤 = 𝜌𝜌𝜌𝜌
1/2𝐶𝐶𝐷𝐷𝜌𝜌𝑎𝑎𝑎𝑎𝑎𝑎𝑑𝑑𝐶𝐶

• High Accuracy at low speeds (Aeolian 
vibrations)

• Measured as a “span-value” exactly at 
the conductor/line level (not a single-
spot location)
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Effective Perpendicular Wind Speed

Measuring Wind Speed, Continued



Wind Speed Measurement Validation



Weather station data underestimates 
wind speed in the lower range (0 – 2.5 m/s) 

and overestimates wind speed in the 
higher range (2.5 – 10 m/s)

Correction factors are applied to 
forecasted wind-speed via a machine 

learning feedback loop to ensure 
high forecasting accuracy



Vibration-Based Sag

Horizontal Component of Tension is Constant, “H”

Vertical Component of Tension is proportional to mass and acceleration

Combining Vertical and Horizontal Components

Substitutions and Solving

Combining with Sag Formula where k=1 We only need to track changes in the fundamental vibration frequency to 
measure sag!!



Vibration Based Sag

Accuracy of +/- 20 cm regardless of conductor height



Mean Conductor Temperature
Accurate Sag  Accurate Mean Conductor Temperature

The length of overhead line’s conductor expands because of thermal and elastic expansion

(8f2 / 3L2) - (pL2 / 8f ES) - aT = Cte

a - thermal expansion coefficient
E – Young modulus
S – conductor cross section
p – conductor weight per meter
L - rulling span lenght

Sag

Temperature



Dynamic Line Ratings Process

Weather 
Measurements

Line 
Measurements

Machine Learning Feedback Loop

Machine learning with wind 
measurements allow for 98% 
confidence interval capacity forecast 
while retaining significant gains



Ratings Output Example

Ratings are calculated every 5 minutes and are passed onto the utility’s EMS via 
REST-API, DNP3 Integration of our SaaS solution, or On-Premise integration



Accuracy And 
System Availability

>98% Long Term Forecasting 
Accuracy

• All short-term forecasts are 
100% reliable (hours ahead)

• All long-term forecasts are >98% 
Accurate (Days Ahead)

>97% Data Availability

• DLR sensors are powered by 
line induction



EFFECTIVE 
WIND 
SPEED

SAG +
TENSIONVIBRATION

MEAN 
CONDUCTOR 

TEMPERATURE
CURRENT

DLR Systems Can Also Improve Awareness & Reliability



Line-by-Line & Sensor-by-Sensor Historical Event Analysis



Line-by-Line Analysis 
and Benchmarking of 
Conductor Ampacity, 

Temperature, Sag, 
Wind



Line-by-Line Analysis 
and Benchmarking of 

Conductor Ice, Sag, 
Tension, Rotation Angle



Fleet Overview and Benchmarking to Plan and Prioritize Maintenance Planning 
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THANK YOU
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