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DLR Project Initiation

• DLR System/Sensor Provider

• Line Capacity Modeling

• DLR Configuration

• IT Integration with PPL

• Determination of Installation Methods

• Heli Live Line + Ground Crew (for select spans)

• Create and submit tickets to TCC 

• Both Live Line and Outage

• Line Crossings

• Environmental Permitting

• Asset Owner

• Project Owner

• IT and PJM Integration

• NERC-CIP Compliance

• Regional Operator

• Accept 1-Day ahead DLR ratings

PPL requested RTR manage the installation of the Ampacimon devices on the Juniata-
Cumberland and Susquehanna-Harwood 1&2 230kV lines.



Background

High congestion costs projected in 2025

Harwood to Susquehanna | 230 kV | ACSS | 2040A Static Rating

Juniata to Cumberland       | 230 kV | ACSR | 1240A Static Rating



Solutions Considered

Reconductor Dynamic Line RatingDouble Circuit

Time to Implement 2 – 3 Years 3 – 5 Years Months

Downtime Extended Outages Extended Outages No Outages Required

Cost $0.5 M per mile $2 - 3 M per mile < $1 M

Est Capacity Benefit + 34% + 106% +10 – 30%



What is DLR?

System of line sensors installed to measure conductor and real-time environmental data 
in order to determine the true capacity and forecasted capacity

 Static Line Ratings

Assumes

• Wind speed

• Ambient Temp

• Solar Radiation

• 2 Seasons (Planning)

 Dynamic Line Ratings

Measures

• Wind Speed

• Ambient Temp

• Conductor Temp

• Conductor Sag

Accurate Real-Time and Forecasted Ratings
Measures Conductor Health

Conservatively Calculates Ratings
No way to measure field conditions, ensure 
safe operations, or line health



Perpendicular wind is the key factor to increasing capacity

DLR sensors must accurately measure the actual wind speed that each critical span is 
experiencing

Wind estimates based on weather station data alone have proven to be inaccurate



Dynamic Line Ratings Process

Weather 

Measurements

Line 

Measurements

Machine Learning Feedback Loop



Planning for DLR

Ampacimon DLR Simulations

Design Data
• Geospatial model of each line 

span
• Conductor diameter, 

aluminum section, steel 
section

• Absorptivity, emissivity
• Resistance at 20°C
• Temperature resistance 

coefficient
• Maximum conductor 

temperature
• Number of sub-conductors
• Seasonal ratings

Weather Data
• Wind Speed
• Wind Direction
• Ambient Temperature
• Solar Radiation

(IEEE-738)
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SUSQ-HARW Summer Emergency Rating (MVA)
(April-September)

DLR MVA Emergency Rating - Local Weather Data (Capped on limiting equipment at substation end)

Static Emergency Rating

DLR Simulation Results
Steady-state DLR at emergency rating temperature

700

750

800

850

900

950

1000

1050

1100

1150

1
1

0
8

2
1

5
3

2
2

4
2

9
5

3
6

6
4

3
7

5
0

8
5

7
9

6
4

1
0

7
1

1
1

7
8

1
2

8
5

1
3

9
2

1
4

9
9

1
6

0
6

1
7

1
3

1
8

2
0

1
9

2
7

2
0

3
4

2
1

4
1

2
2

4
8

2
3

5
5

2
4

6
2

2
5

6
9

2
6

7
6

2
7

8
3

2
8

9
0

2
9

9
7

3
1

0
4

3
2

1
1

3
3

1
8

3
4

2
5

3
5

3
2

3
6

3
9

3
7

4
6

3
8

5
3

3
9

6
0

4
0

6
7

4
1

7
4

4
2

8
1

SUSQ-HARW Winter Emergency Rating (MVA)
(October-March)

DLR MVA Emergency Rating - Local Weather Data (Capped on limiting equipment at substation end)

Static Emergency Rating

Greater than static 100% of the time

Gains capped based on limiting equipment at substation

Average Gain Relative to Normal Static Rating 29%

Average Gain Relative to Emergency Static Rating 10%

Average Gain Relative to Normal Static Rating 25%

Average Gain Relative to Emergency Static Rating 7%

Greater than static 98.9% of the time



Target Span Identification

• Orientation between spans changes more than 15°

• Distance is greater than 10 km

• Conductor or number of sub-conductor change

• Span safety concerns
• Utility span data identifies high risk span(s)

Required Span Selection Rules

Critical Span Distribution From DLR Simulation1

2

Final Span Selection3



Preparing for Installation

Susquehanna – Harwood | 2 Circuits | 12 Sensors

Juniata - Cumberland| 1 Circuit | 6 Sensors

• Assembled Crewing Required

• Conducted Crew Training on Sensor Mounting 
Procedure

• Practiced Mounting Procedures

• Shepherded outage tickets through the PL ticket 
process

• Energized Sensors Prior to Install to Ensure 
Functionality and Connectivity

• Physical Install Challenges:
• Heavy Snowfall and Wind

• Existing Environment Permits in the Area

• Needed ground installation for some spans due 
to adverse weather conditions -> Took advantage 
of existing outage window for ground installation



Sensor Deployment

Susquehanna – Harwood | 2 Circuits | 12 Sensors

Juniata - Cumberland| 1 Circuit | 6 Sensors

• Installed December 2020

• One phase per identified span

• Sensor mounted 5 – 10% of the total span length from 
either tower

• Live Line Installation Via Helicopter
• Select spans installed from ground

• Mounting procedure is 5 - 10 minutes per sensor



Upcoming Work for PPL

• Definition of formal ratings procedure being developed by PPL in partnership with PJM

• Integration of ratings into PJM 1-day ahead operations and market to clear congestion violations

• Finalize IT System with NERC-CIP Compliance
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