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Overview 
 New wind farms are in need of connection to the grid, and existing 
wind farms may want to expand capacity. Every built kilometer of 
transmission line has a cost dependent on many variables, including 
choice of conductor. As of today, the maximum transmission capacity 
for the line is determined by static ratings and determines the cost for 
the conductors. The methodology developed by Idaho National 
Laboratory is to use a dynamic line rating technique to rate and size 
the conductors instead, which has shown that the transmission line 
capacity can be increased by up to 40% or more given concurrent 
(correlation between wind cooling and wind generation in a given 
area). The method is based on simulating the wind speed and wind 
direction on the line with Computational Fluid Dynamics (CFD). 
Knowing the wind speed and direction at every span, the conductor 
thermal capacity can be calculated very precisely, and the capacity of 
the line can often be increased compared to the standard approach.  

Method 
 By calculating the wind speed and wind direction at every grid point in 
the routing area with the WindSim OPR tool: 
• Route optimization of the line informed by weather, CFD, and DLR. 
• Conductor choice on lines to wind farms can be optimized through 

synergistic accounting of line cooling concurrent with wind energy 
generation.  

• Enables smallest least expensive conductors with, smaller 
structures with narrower right of ways. 

• Enables optimal decisions on need to upgrade conductors for 
expanding existing wind farms.  
 

Tools 
 

 

Partnership with Idaho National Laboratory and WindSim has enabled 
new cooperative toolsets for optimizing the conductor selection and 
routing of new lines or analysis of existing lines informed by weather, 
computational fluid dynamics and dynamic line rating for planning tie 
lines to new or existing wind farms. Next steps include improving 
processing speed and accuracy by incorporating weather statistics 
from WindSim directly in the computations for optimization.  
 
Further industry engagement has begun with Stantec to refine the 
tools usefulness for the wind industry.  

Conclusions 
 

Data flow overview: from configuration in Planning, Conductor Optimization, and Routing Tool to WindSim Objects Planning and Routing Module back to PCORT 
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Planning, Conductor Optimization, and Routing Tool is a Java based 
portable tools that:  
• Collects needed configuration information through an easy step 

by step process 
• Interfaces to WindSim by creating a newly defined Objects 

Planning and Routing (OPR) file, communicating the desired grid 
points. 

• Enhanced prototype module in WindSim takes the OPR and 
Weather Data and processes CFD to creates 

– Transferred Weather Look Up Tables (LUT), 
– Weather statistics, and 
– Transferred weather data. 

• Outputs from WindSim provide the basis for PCORT optimization 
with A-Star routing algorithm and use of DLR conductor data 
base. 


