
Smart Grid Demonstration Project –
Dynamic Line Rating (DLR)

Tip Goodwin – Oncor Electric Delivery
March 14th, 2012

DATA-DRIVEN SUSTAINABLE ENERGY SYSTEMS
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DOE SGDP – Oncor DLR

• Acknowledgment: "This material is based upon work supported by the 
Department of Energy under Award Number DE-OE0000320.“

• Disclaimer: "This report was prepared as an account of work sponsored by 
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Government nor any agency thereof, nor any of their employees, makes any 
warranty, express or implied, or assumes any legal liability or responsibility 
for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe 
privately owned rights. Reference herein to any specific commercial 
product, process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States Government or any 
agency thereof."
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Project Objectives

• Remove Existing Commercial Constraints
• Demonstrate that DLR Technology Can Be 

Reliably Integrated into Operations
• Quantify Cost Structure and Benefits for 

Future Grid Planning
• Establish Interoperability with Utility 

Transmission Management Systems
• Clear the Road for Wider Deployment
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LOCATION OF INSTRUMENTED CIRCUITS
• Study Area in Critical Congestion Zone

– 42 Loadcell Tension Monitors
– 8 Master Locations Feeding into SCADA
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Integrated Dynamic Line Rating 
Systems – CAT-1 Systems

• Tension-based 
Dynamic Line Rating 
System for overhead 
transmission lines

• Tension resolves all 
environmental factors 
for accurate results

• Best way to capture 
spatial variability of 
wind, sun, air 
temperature
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INTEGRATED MONITORING – RATING SYSTEM

SCADA/EMS Master

Existing SCADA protocol
over substation RTU channel
(RS232/485)

License free
Spread Spectrum Radio

IntelliCATTM

for Windows

ICCP or MODBUS protocol

CAT-1™ and line load data from EMS

Substation

Control Center

Transmission Line

Operator’s Console’

CAT-1TM Remote Monitors

CATMasterTM

Base Station

Line capacity and temperature to EMS
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Congestion:
69kV $39.6MM
138 kV $83.3MM
345 kV $22.4MM
Total        $145.3MM

69 13
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12/01/2010 10 305 565
12/02/2010 20
12/03/2010 470 5 390 35
12/04/2010 130 250
12/07/2010 10
12/09/2010 110 205
12/11/2010 770 25
12/16/2010 130
12/18/2010 25
12/20/2010 5
12/29/2010 1265
12/30/2010 410
01/07/2011 35
01/08/2011 195
01/14/2011 460
01/17/2011 210
01/19/2011 20
01/21/2011 25
01/24/2011
01/25/2011
01/26/2011 10
01/31/2011 310
02/07/2011 135
02/08/2011 85 245 20
02/09/2011 90
02/10/2011 555
02/11/2011 320
02/12/2011 370
02/15/2011 315
02/16/2011 25 255 130
02/17/2011 25 65 445 320
02/18/2011
02/20/2011 75
02/23/2011 55
02/24/2011 330
02/27/2011 265 125 85
02/28/2011 340 205
03/01/2011 40 150
03/02/2011 475 10 160
03/03/2011 120
03/04/2011 40
03/07/2011 35
03/10/2011 40
03/11/2011 780 265
03/12/2011 415 80
03/15/2011 60 150
03/16/2011 220 315
03/17/2011 560
03/19/2011 320
03/20/2011 110
03/21/2011 465 1100
03/22/2011 920 725
03/23/2011 50 105
03/24/2011 790
03/25/2011 105
03/26/2011 45
03/31/2011 80 55
04/01/2011 225 425
04/03/2011 20 560
04/04/2011 500
04/05/2011 110 890
04/07/2011 140
04/08/2011 55
04/09/2011 1650 5
04/10/2011 790 160
04/11/2011 210
04/12/2011
04/13/2011 170
04/14/2011 1120
04/15/2011 65 80 25
04/18/2011 150
04/19/2011 110 45 370
04/20/2011 15 110
04/21/2011 35 370 65
04/22/2011 20 190
04/24/2011 270
04/25/2011 120
04/26/2011 15 120
04/29/2011 365
04/30/2011 285 25 5
05/01/2011 1405
05/02/2011 635
05/05/2011 245 15 35
05/06/2011 1085
05/07/2011 1545 495
05/08/2011 2455 130
05/09/2011 815
05/10/2011 1815
05/11/2011 960 65
05/12/2011 55
05/13/2011 155 75
05/17/2011 595
05/18/2011 1510
05/19/2011 1755 265
05/20/2011 305
05/21/2011 180
05/22/2011 270
05/23/2011 295 155
05/24/2011 2255 5 180
05/25/2011 1215 475
05/26/2011 80 10 45 15
05/27/2011 40 875 80
05/28/2011 15 870 30 510 90
05/29/2011 15 10 1540
05/30/2011 150 1465
05/31/2011 230
06/01/2011 300 225 30 695
06/02/2011 85 865 585
06/03/2011 25 175
06/05/2011 275
06/06/2011 90 10 250 375 120
06/07/2011 460 105 155 585 145 20
06/08/2011 1140
06/09/2011 180 760 955 95
06/10/2011 1455 1455 825 30
06/11/2011 945 765
06/12/2011 1365 330 660 5
06/13/2011 410 20 130 600 190 625 295 715
06/14/2011 255 770 1215 45 320 400 380 415
06/15/2011 95 55 285 95
06/16/2011 1320 55 10 115
06/17/2011 1465 710 760 5 90 100
06/18/2011 1290 685
06/19/2011 2470 35
06/20/2011 1000 130 35
06/21/2011 305 110 240 275
06/22/2011 90 360 5 160
06/23/2011 660 530
06/24/2011 1725 175
06/25/2011 2085 155
06/26/2011 2980
06/27/2011 1255
06/28/2011 235 145
06/29/2011 410
07/03/2011 455
07/04/2011 190
07/05/2011 620
07/06/2011 690 185 230 280
07/07/2011 200 710 275 315 205 200
07/08/2011 720 45 215 255 475 310 250
07/09/2011 900 110
07/11/2011 190 130
07/12/2011 120 310
07/13/2011
07/14/2011 200 55
07/15/2011 400 630 505
07/16/2011 495 660 360
07/17/2011 90 535
07/18/2011 335 385
07/19/2011 25 150 225 290 155 475 20 455 170
07/20/2011 195
07/22/2011 480 130
07/24/2011
07/25/2011 85 95
07/26/2011 80 435
07/27/2011 690 90
07/28/2011 5 250 280 290
07/29/2011 270 40 5
07/31/2011 140
08/01/2011 100 160 45
08/02/2011 145 60 15
08/03/2011 115
08/04/2011 70 95
08/05/2011 170
08/06/2011 215
08/07/2011 230 130
08/08/2011 250 245 50
08/09/2011 80 40 15 140
08/10/2011 95 15 450
08/11/2011 90 260
08/14/2011 120
08/15/2011 145 185 195
08/16/2011 430 190
08/17/2011 350 320 40
08/18/2011 330 290
08/25/2011
08/26/2011 265 320 70
08/27/2011 145 105
08/28/2011 95
08/29/2011 260 160 175
08/30/2011 990 310 850 55
08/31/2011 1180 185 470 60 380
09/02/2011 215
09/03/2011 360
09/04/2011 245 340 660
09/06/2011 410
09/07/2011
09/08/2011
09/11/2011 175
09/12/2011 380 25
09/13/2011 80 245 40
09/14/2011 410
09/15/2011 355 60
09/18/2011 225
09/21/2011 260
09/22/2011 205
09/23/2011 455 25
09/24/2011 475
09/25/2011 430
09/26/2011 510
09/27/2011 335 415
09/28/2011 235 180
09/29/2011 495
09/30/2011 270
10/01/2011 785
10/02/2011 500 140
10/03/2011 460 60
10/06/2011 445 1400
10/07/2011 1465 1465
10/08/2011 485 470
10/11/2011 140 80
10/12/2011 35 195
10/14/2011 730 170 255 1085 20
10/15/2011 45
10/16/2011 800
10/17/2011 215 885
10/18/2011 190
10/20/2011 90 125
10/21/2011 300 40
10/22/2011 70
10/23/2011
10/25/2011 790 75
10/26/2011 35 360
10/31/2011 585
11/02/2011
11/07/2011 150 5
11/08/2011 5 35 570 20 1005
11/09/2011 660 1060 280
11/10/2011 395 775
11/11/2011 5
11/12/2011 50
11/14/2011 520 50 770
11/15/2011 1030
11/16/2011 50 225
11/18/2011 20 435 1090
11/19/2011 680 630 440
11/23/2011 695
11/27/2011 295
11/28/2011 90

Grand Total 1670 8
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Observations

DLR can deliver added capacity more than 
95% of time
Congestion is sporadic
N-1 Contingency design drives operations
Defer capital investments to meet congestion, 

load growth, or NERC alert
DLR flexibility better solution than large 

capital solutions
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Tip Goodwin
Oncor Electric Delivery
Tip.goodwin@oncor.com
817.215.5609
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