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Outline 

 Dynamic Line Rating (DLR) Concept Review 
 Potential applicability of DLR Forecasts 
 Case Study 

o Input: geography, line complexity, weather, thresholds 

o Output: binary and confidence 

o Results: usability metrics 

 Future market integration of DLR Forecasts 
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Line Ratings Concept Review 

Sun IEEE 738 
ΔT = I2R + Qs - Qr - Qc 

Qc = I2measR - Qs + Qr - ΔT 

I2maxR = ΔT - Qs + Qr + Qc  
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Line Ratings Concept Review 

Parameters Static Ratings Dynamic Ratings 

Solar and Ambient 
Conditions Assumed Measured 

Wind Speed Assumed Calculated 

Tension Assumed Measured 

Sag or Clearance Assumed Calculated 

Maximum Rating Artificially limited to 
worst case scenario 

Calculated based on 
measured conditions 
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Application of Forecasted DLR 

 DLR Applications 
o KCPL: reduced redispatch on the LaCygne-Stilwell Flowgate 

o Oncor/ERCOT: $1.46m in single-day congestion savings with 10% incremental 
capacity on 6 lines 

o Europe: Ice detection 

o Pacificorp: Improve wind deliverability 
 Additional Applications with Forecasted DLR 

o Avoid unnecessary or uneconomic dispatch 

o Reduce day ahead congestion and LMPs 
 Both 

o Postpone transmission upgrades 

o Bridge between initial capacity need and construction completion 

o Facilitate transmission maintenance 
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Challenges and Results from Forecast DLR Pilot  

 Provide high accuracy and operationally useful predictions 

o Low Error of 2-3% 

o High Usability of 97-98% 

o Configurable Thresholds and Confidence Levels 

o Integrates with EMS 

 Provide timely predictions for markets and operations 

o For day ahead and day of operations 

o For day ahead and day of markets 
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Result: Successful Day-of DLR Predictions 
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 Southeast France  
 225 kV line 
 Multi-Week Study 
 Multiple forecast algorithms tested 

 
 

Pilot Project 

Article from RTE Annual Report, 2008 
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Forecasting Methodology and Inputs 

Sec 1 Sec 2 

Sec 3 

Sec 4 

 
 
 
 
 

 
 

•Green (Sec 3 and 4) shows sections with 
simple line geometry—Straight with many 
spans 
 

•Red (Sec 1 and 2) shows sections with 
complex line geometry.  Sec 1 has only 3 
spans.  Sec 2 has a kink in it and only has 
6 spans 
 

•Yellow circle shows where line crosses 
somewhat abrupt elevation change 
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Forecast Results--Valid August 15-16 , 2011
Threshold 115%
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• Computationally efficient way to use forecasts. 
• One method called the ‘Binary Rating Forecast’ provides a ‘go’ or ‘no go’ 

decision on future capacity based on a set threshold. 
• A threshold is a level set above static by the utility, operator, or ISO. 
• The ‘Binary Rating Forecast’ is a time series of binary outputs showing when 

increased capacity above threshold is being predicted.  

Output: Binary Rating Forecast 

Forecast Valid from August 15-16, 2010 



 12 

static 

threshold 

th
re

sh
ol

d 

st
at

ic
 Actual DLR 

Fo
re

ca
st

ed
 D

LR
 

1. Forecast > Threshhold 
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Output: Binary Rating Forecast Concept 
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Usability = 94.1% 

Percent of time that forecast is 
correctly providing increased 
capacity or not requiring mitigation 
(within Green Polygon). 
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Results: Usability 
Day of Forecast 

15% above Static 

3.6% 7.2% 

2.5% 86.7% 

Usability = 97.5% 

Percent of time that forecast is 
correctly providing increased 
capacity or not requiring mitigation 
(within Green Polygon). 
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Results: Usability 
Day Ahead Forecast  

30% above Static 

8.4% 6.4% 

64.8% 20.4% 

Usability = 79.6% 

Percent of time that forecast is 
correctly providing increased 
capacity or not requiring mitigation 
(within Green Polygon). 
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Forecasting Benefit 
24 Hour Forecast + 4 hour short-term  

30% above Static 

20.7% 9.6% 

61.8% 7.9% 

Usability = 92.1% 

Percent of time that forecast is 
correctly providing increased 
capacity or not requiring mitigation 
(within Green Polygon). 
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Generator Equivalent Availability Factor by Fuel and Size 

Market Integration: Planning and Usability 

Data from NERC GADS Database, 2010 

A 95% confidence forecast exceeds 
the EAF of any  generator 
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Market Integration: Day Ahead 

Illustration from PJM Manual 11, April 2013 

Forecast  
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Market Integration: Day Ahead 

Illustration from PJM Manual 11, April 2013 

Updated forecast available  

Handoff from forecasted to 
real time DLR 

D
ay

 O
f 
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Conclusion 

 Inter-temporal integration of DLR through forecasts 

o Low Error of 2-3% 

o High Usability of 97-98% 

o Confidence Level configurable 

o Integrates with EMS 

 DLR: software and sensors that improves market efficiency 

o Derive economic value from otherwise unused transmission 

o Requires integration from sensor to SCADA for maximum benefit 

o Forecasting provides additional flexibility 
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Selected Worldwide Deployments 

Owner: Manitoba Hydro 
Deployed: 2009 
Application: Increase hydro deliverability 

Owner: Kansas City Power & Light 
Deployed: 2009-2010 
Application: Remove flowgate constraint 

Owner: Oncor 
Deployed: 2010-2011 
Voltage(s): 138kV-345kV 
Application: Relive congestion 

Owner: Oncor 
Deployed: 2013 
Voltage(s): 138kV-345kV 
Application: Increase wind deliverability 

Owner: RTE 
Deployed: 2009-2010 
Voltage(s): 225 kV 
Application: Forecasting Pilot 

Owner: Pacificorp 
Deployed: 2012-2013 
Application: Increase wind deliverability 
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