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Dynamic Line Rating

GROUND LEVEL

Minimum electrical clearance 
(Safety clearance)

Sag @ max. electrical 
load, Tmax

Unloaded line,  sag @ 15°C

Internal heating due 
to line current

Solar heating

Radiation cooling,
radiation

Wind cooling,
convection

Rain related cooling 
(evaporation,...)

Dynamic Thermal Rating covers line rating and also ratings of other equipment, e.g.

power transformers, etc.

Dynamic Line Rating is usually the most difficult to implement.



Dynamic Line Rating



Operator's point of view

Increasing the transmission capacity of the overhead lines from the operator's 

point of view is related to:

• Thermal limits - ampacities (dynamic raitings)

• Permissible operating time in case of overcurrent

• Taking into the account also N-1 situation

• Alerts on extreme weather conditions along the line (strong wind, high/low

temperatures, lightning, icing,…)



Weather conditions along 
the line vary all the time,
which means that „bottle
neck“ span changes
location. 

DLR calculation shall be 
performed per span!

DLR



Meteorological models – an example

7

Weather variables are determined for the 

fixed geographical resolution grid 500 

×500m from results of the mesoscale 

meteorological model by using the 

microscale weather model, which also 

takes into account the orography of the 

terrain and some weather measurements 

(if available).



Enhancing observability of the weather

conditions => enhancing the model results

Dravograd

Slovenj Gradec



Basic structure of the DLR system
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weather
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Weather data per span:

Ta – ambiental temperature

ws – wind speed

wd – wind direction

js – sun radiation

DLR results:

Ith – dynamic thermal current

Tc – conductor temperature

tmax – maximal time in case of

overcurrent
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I – OHL current
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p – atmospheric pressure

pr – percipitation rate



A reference testing site for DLR uncertainty 

evaluation
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Implementation at the Slovenian TSO ELES 

As of December 2013 the system had been trial running with 4 power lines. In December

2015 additional 17 power lines and one phase shift transformer were added. Since 2017

the system has been in full operational mode. Currently the dynamic thermal limits are

calculated for 29 OHL, one phase-shift and two power transformers.



System architecture @ Slovenian TSO ELES
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Visualisation application ODIN-VIS



Symbol Meaning 

 

Thunderstorm – lightning activity on the 

route. 

 

High wind speed on the route (gale or 

storm) 

 
High air temperatures on the route. 

 
Low temperatures or frost on the route. 

 
Heavy rain on the route. 

 
Danger of glaze ice. 

 

Alerts on extreme weather conditions 



SCADA integration

ABB Network Manager‘s HMI



Experience from RT operation – an example

 Outage of a 400/110 kV power transformer in Divača substation

→ increased loadings in south Primorska region

 Countermeasures:
 Usage of the DLR system

 Adaptation of protection systems

 Conductor temperature measurement device installation (OTLM)

 Result: increased transmission capacity → prevention of seven

overloadings (up to 113 %)

Ref. [3]



Experience from RT operation (2017)

 Prevention of overloadings in several N-1 occasions and at 

the N topology as well
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