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Outline

• Xcel Powerline SOW1 Sample Area

• MST CAT062 track analysis Section 1 (MSP)

• P(LWC - loss of well clear) Section 1 (MSP) and Section 2 (RST)

Analysis Originally Developed and Presented in 2018 in support of 

FAA Certificate of Waiver 107W-2019-00055B
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Surveillance and Broadcast Services System 
(SBSS) Surveillance Data
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Xcel Energy Powerlines
Sample Area: Selected Powerline Sections
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Xcel Powerline Section 1 Airspace  
Class B with Low Altitude (ft MSL) definition
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MST CAT062s Reports Below 3000ft MSL
(07/01-07/14 from vcs06 – 225,098,414 records)
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MST CAT062s Reports  Below 800ft AGL  
(uncorrected pressure altitude)
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MST CAT062 Tracks Below 700ft AGL (East)  
(uncorrected pressure altitude)
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MST CAT062 Tracks Below 700ft AGL (West)  
(uncorrected pressure altitude)
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FAA’s Digital Obstacle File (DOF) - Airlake
December 04, 2018

The Digital Obstacle File (updated every 56 days) describes all known obstacles of interest to aviation users in  

the United States, with limited coverage of the Pacific, the Caribbean, Canada, and Mexico. The obstacles are  

assigned unique numerical identifiers; accuracy codes, and listed in order by state.
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CAT062: Powerline Section 1 (East)
(500ft buffer and <1000ft MSL ~ 100ftAGL)

Track count analysis of Xcel Powerline Section 1



L3HARRIS PROPRIETARY INFORMATION 12XCEL ENERGY AIRSPACE ANALYSIS

Airlake Airport
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Altimeter Setting: Airlake (KLVN) 1-14 July 2018
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Weather MSP: 1-14 July 2018
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CAT062: Powerline Section 1 (East)
(500ft buffer and <1000ft MSL ~ 100ftAGL)

Number of Radar tracks: 5

Number of ADS-B tracks: 1

Total number of tracks: 6
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CAT062: Powerline Section 1 (East)
(500ft buffer and <1100ft MSL ~ 200ftAGL)

Number of Radar tracks: 5

Number of ADS-B tracks: 1

Total number of tracks: 6
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CAT062: Powerline Section 1 (East)
(500ft buffer and <1200ft MSL ~ 300ftAGL)

Number of Radar tracks: 7

Number of ADS-B tracks: 2

Total number of tracks: 9
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CAT062: Powerline Section 1 (East)
(500ft buffer and <1300ft MSL ~ 400ftAGL)

Number of Radar tracks: 10

Number of ADS-B tracks: 4

Total number of tracks: 14
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CAT062: Powerline Section 1 (East)
(500ft buffer and <1400ft MSL ~ 500ftAGL)

Number of Radar tracks: 13

Number of ADS-B tracks: 5

Total number of tracks: 18
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CAT062: Powerline Section 1 (East)
(500ft buffer and <1500ft MSL ~ 600ftAGL)

Number of Radar tracks: 16

Number of ADS-B tracks: 6

Total number of tracks: 22
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CAT062: Powerline Section 1 (East)
(500ft buffer and <1600ft MSL ~ 700ftAGL)

Number of Radar tracks: 19

Number of ADS-B tracks: 12

Total number of tracks: 31



L3HARRIS PROPRIETARY INFORMATION 22XCEL ENERGY AIRSPACE ANALYSIS

CAT062: Powerline Section 1 (East)
(500ft buffer and <1700ft MSL ~ 800ftAGL)

Number of Radar tracks: 24

Number of ADS-B tracks: 15

Total number of tracks: 39
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CAT062: Powerline Section 1 (East) 500ft buffer
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CAT062: Powerline Section 1 (West)
(500ft buffer and <1000ft MSL ~ 100ftAGL)

Number of Radar tracks: 4

Number of ADS-B tracks: 1

Total number of tracks: 5
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CAT062: Powerline Section 1 (West)
(500ft buffer and <1100ft MSL ~ 200ftAGL)

Number of Radar tracks: 4

Number of ADS-B tracks: 1

Total number of tracks: 5
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CAT062: Powerline Section 1 (West)
(500ft buffer and <1200ft MSL ~ 300ftAGL)

Number of Radar tracks: 5

Number of ADS-B tracks: 2

Total number of tracks: 7
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CAT062: Powerline Section 1 (West)
(500ft buffer and <1300ft MSL ~ 400ftAGL)

Number of Radar tracks: 6

Number of ADS-B tracks: 2

Total number of tracks: 8
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CAT062: Powerline Section 1 (West)
(500ft buffer and <1400ft MSL ~ 500ftAGL)

Number of Radar tracks: 7

Number of ADS-B tracks: 6

Total number of tracks: 13
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CAT062: Powerline Section 1 (West)
(500ft buffer and <1500ft MSL ~ 600ftAGL)

Number of Radar tracks: 8  

Number of ADS-B tracks: 10  

Total number of tracks: 18
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CAT062: Powerline Section 1 (West)
(500ft buffer and <1600ft MSL ~ 700ftAGL)

Number of Radar tracks: 9  

Number of ADS-B tracks: 12  

Total number of tracks: 21



L3HARRIS PROPRIETARY INFORMATION 31XCEL ENERGY AIRSPACE ANALYSIS

CAT062: Powerline Section 1 (West)
(500ft buffer and <1700ft MSL ~ 800ftAGL)

Number of Radar tracks: 11  

Number of ADS-B tracks: 18  

Total number of tracks: 29
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CAT062: Powerline Section 1 (West) 500ft buffer
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CAT062: Powerline Section 1 (Airlake)  
(500ft buffer and <1000ft MSL ~ 100ftAGL)

Number of Radar tracks: 7

Number of ADS-B tracks: 1

Total number of tracks: 8
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CAT062: Powerline Section 1 (Airlake)  
(500ft buffer and <1100ft MSL ~ 200ftAGL)

Number of Radar tracks: 9

Number of ADS-B tracks: 1

Total number of tracks: 10
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CAT062: Powerline Section 1 (Airlake)  
(500ft buffer and <1200ft MSL ~ 300ftAGL)

Number of Radar tracks: 10

Number of ADS-B tracks: 4

Total number of tracks: 14
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CAT062: Powerline Section 1 (Airlake)  
(500ft buffer and <1300ft MSL ~ 400ftAGL)

Number of Radar tracks: 20

Number of ADS-B tracks: 5

Total number of tracks: 25
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CAT062: Powerline Section 1 (Airlake)  
(500ft buffer and <1400ft MSL ~ 500ftAGL)

Number of Radar tracks: 37

Number of ADS-B tracks: 9

Total number of tracks: 46
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CAT062: Powerline Section 1 (Airlake)  
(500ft buffer and <1500ft MSL ~ 600ftAGL)

Number of Radar tracks: 48

Number of ADS-B tracks: 23

Total number of tracks: 71
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CAT062: Powerline Section 1 (Airlake)  
(500ft buffer and <1600ft MSL ~ 700ftAGL)

Number of Radar tracks: 87

Number of ADS-B tracks: 32

Total number of tracks: 119



L3HARRIS PROPRIETARY INFORMATION 40XCEL ENERGY AIRSPACE ANALYSIS

CAT062: Powerline Section 1 (West)
(500ft buffer and <1700ft MSL ~ 800ftAGL)

Number of Radar tracks: 123

Number of ADS-B tracks: 50

Total number of tracks: 173
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CAT062: Powerline Section 1 (Airlake) 500ft Buffer
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CAT062: Powerline Section 1 500ft Buffer
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VAS Data with Corrected Baro Altitude  
Pressure Alt vs Corrected Baro Alt: 1 July 2018
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Pressure Alt vs Corrected Baro Alt: 1 July 2018

Average: -73 feet

Std: 41 feet
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Pressure Hg: Airlake (KLVN) 1-7 July 2018
VAS Data with Corrected Baro Altitude (5nmi buffer)



L3HARRIS PROPRIETARY INFORMATION 46XCEL ENERGY AIRSPACE ANALYSIS

Pressure Hg: Airlake (KLVN) 1-7 July 2018
VAS Data with Corrected Baro Altitude (2000ft buffer)
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P(LWC) Analysis Powerline Section 1 (West)
(MST-CAT062: 2000ft buffer and <1300ft MSL ~ 400ft AGL)

P(LWC – loss of well clear) = P(UAS present)*P(UAS 2000ft)*P(TOO)

• P(UAS present) = Drone flight durations / 2 weeks (TOO analysis)

– P(UAS present) = 24hrs / 336hrs =7.14E-02

• P(UAS 2000ft) = Area(UAS 2000ft) / Area(Powerline2000ft)
Note: Area Powerline 2000ft has a ceiling of 1300ftMSL (~400ftAGL) inclusive of the vertical drone  separation buffer of 

~200ft assuming drone flight altitude is 200ftAGL

– P(UAS 2000ft) = 0.4479sq mi / 16.88 sq mi =2.65E-02
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P(LWC) Analysis Powerline Section 1 (West)
(MST-CAT062: 2000ft buffer and <1300ft MSL ~ 400ft AGL)

P(TOO) = TOO flight durations within PL buffer / 2 weeks (TOO analysis)



L3HARRIS PROPRIETARY INFORMATION 49XCEL ENERGY AIRSPACE ANALYSIS

P(LWC) Analysis Powerline Section 1 (West)
TOO Flight Durations on 07/01/2018 – 07/14/2018

Assumption:

• TOOs within 2000ft buffer of powerline are unique events

• Uniform distribution of flights over time

897 [PSR SSR 1090]

3532 [PSR SSR]

591 [PSR SSR]

2430 [PSR SSR]

3074 [PSR SSR]

1042 [PSR SSR UAT]

4031 [SSR, PSR SSR]

1282 [PSR SSR]

2772 [PSR SSR 1090]

46 [PSR SSR 1090]

2193 [PSR SSR]

TOO flight durations 07/01/2018 – 07/14/2018
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P(LWC) Analysis Powerline Section 1 (West)
Example TOO Flight Durations on 07/06/2018

25 seconds

TOO flight durations on

07/06/2018

Two track sections below  

1300ftMSL

10 + 7 = 17 seconds

897 [PSR SSR 1090]

3532 [PSR SSR]

591 [PSR SSR]

2430 [PSR SSR]

3074 [PSR SSR]

1042 [PSR SSR UAT]

4031 [SSR, PSR SSR]

1282 [PSR SSR]

2772 [PSR SSR 1090]

46 [PSR SSR 1090]

2193 [PSR SSR]
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P(LWC) Analysis Powerline Section 1 (West)  
Example: ADS-B vs Radar Track Report

Assumptions:

• Each ADS-B track report has a duration of 1 second

• Each Radar Only track report has a duration of ~5 seconds
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P(LWC) Analysis Powerline Section 1 (West)  
Example: ADS-B vs Radar Track Report (2)
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P(TOO): Powerline Section 1 (West)
(MST-CAT062: 2000ft buffer and <1300ft MSL ~ 400ft AGL)

Number of CAT062 ADS-B reports = 116  

Number of CAT062 Radar Only reports = 101

• P(TOO) = (116*1sec + 101*5sec)/1,209,600 (sec 2 weeks) = 5.13E-04
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P(LWC): Powerline Section 1 (West)
(MST-CAT062: 2000ft buffer and <1300ft MSL ~ 400ft AGL)

P(LWC) = P(UAS present)*P(UAS 2000ft)*P(TOO)

• P(LWC) = 7.14E-02 * 2.65E-02 * 5.13E-04 = 9.72E-07



L3HARRIS PROPRIETARY INFORMATION 55XCEL ENERGY AIRSPACE ANALYSIS

P(LWC): Powerline Section 1 (West + East)
(MST-CAT062: 2000ft buffer and <500ft AGL) (2 weeks)

P(LWC) = P(UAS present)*P(UAS 2000ft)*P(TOO) = 2.81E-06

• P(UAS present) = 24hrs / 336hrs = 7.14E-02

• P(UAS 2000ft) = 0.45 mi2 / (16.88 mi2 + 22.28 mi2) =1.15E-02

• P(TOO) = (709*1sec + 686*5sec)/1,209,600 (sec 2 weeks) = 3.42E-03
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P(LWC): Powerline Section 1 MSP (West + East)
(MST-CAT062: 2000ft buffer and <500ft AGL) (1 month)

P(LWC) = P(UAS present)*P(UAS 2000ft)*P(TOO) = 2.61E-06

• P(UAS present) = 48hrs / 744hrs = 6.45E-02

• P(UAS 2000ft) = 0.45 mi2 / (16.88 mi2 + 22.28 mi2) =1.15E-02

• P(TOO) = (2498*1sec + 1385*5sec)/2,678,400 (sec 1 month) = 3.52E-03


