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LINEVISION LineVision PACT™

Monitoring Solutions for
Pipeline AC Interference
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LineVision Inc. 2

LINEVISION

Based in Boston, Massachusetts, USA

Spin out from Genscape, Inc. the leading global provider of
data and intelligence for energy commodity trading

LineVision leverages their global reach and 18 years of
expertise in transmission lines, with thousands of monitors
deployed worldwide.

LineVision leadership team brings over 50 years of
combined experience in electromagnetic field expertise
and asset monitoring

Provider of AC Power Flow Monitoring Services
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AC Induced Corrosion Puts Pipelines at Risk 2

LINEVISION

“High Voltage interference poses multiple threats to

Transmission line power flows are
pipeline integrity for co-located and crossing pipelines

dynamic and change constantly
under both steady state and fault conditions.”

Information from utilities is difficult to
obtain, unreliable, and expensive

— Interstate Natural Gas Association of America
Criteria for Pipeline Co-Existing with Electrical Powerlines, 2015
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Improving AC Interference Models —

Inputs for AC Interference Models: LINEVISION
Easy to Obtain: Difficult to Obtain:
Separation Distance Co-location Length HVAC Power Line Flows
Soil Resistivity Crossing Angle HVAC Phasing Information

Lack of Accurate High Voltage AC Input Data Results In:

Oversized mitigation systems
- Unnecessary capital expenses and potentially increased corrosion risk from overprotection

Undersized mitigation systems
- Pipelines exposed to increased risk of corrosion and dangerous failures
- Safety risk if voltage levels are not properly mitigated

LineVision PACT service offering
- PACT services are available for Short Term deployment in support of AC studies, or Long Term for trend analysis
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Improving AC Interference Models —

LINEVISION

LineVision PACT Services — Providing Real-Time Accurate HVAC Information

Combines patented non-contact sensors and advanced analytics to help pipeline owners and
operators better understand their risk exposure and track the impacts of AC interference to
improve modeling and manage corrosion risk:

e Real-time power flow readings of HVAC lines from our Electromagnetic Field sensors
 Web-based interface and customized reports provide information to integrity engineers

 Monitors installed in pipeline right of way at ground level, no approval from power utility needed
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LineVision PACT Services

FEATURES & CAPABILITIES

Ground based remote monitors

No specialized installation
equipment required

Turnkey service includes:

©)

©)

©)

Patented AC power flow monitor
Installation on Pipeline RoW

Full Hardware Warranty &
Software License

Secure Web Data Portal

Data integration with leading
corrosion modeling solutions

LineVision.co

DATA PROVIDED

Power Line Flows

* Amps

* Watts

* VARs

* Power Factor
Magnetic Field Strength

* bH (horizontal)

* bV (vertical)
Phasing Information Report

Configurable Alerts
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PACT Services at
Critical Areas

A current client with a 5-mile stretch of
pipeline co-located with HVAC lines.

PACT monitors are placed strategically
to provide real-time data on AC levels
and changes over time.

Transmission line B
intersects pipeline

Dual Circuit transmission lines
D & E and pipeline shared
ROW for .25 miles

—

LINEVISION

Transmission line A
and pipeline shared
ROW for .75 miles

mm PIPELINE
— TRANSMISSION LINE

Transmission line C
and pipeline shared
ROW for .5 miles
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PACT Installations are Fast and Non-Intrusive 2

LINEVISION

SITE SELECTION PACT INSTALLATION PROFESSIONAL CALIBRATION
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Select site based on transmission Installation without specialized Measure distance from
line and pipeline co-locations tools or outages sensors to transmission lines
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Non-Contact AC Power Flow Monitoring 2

LINEVISION

INDIVIDUAL PHASE EMFs EMF FIELDS SUPERIMPOSE
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* Electrometer measures E-Field < Microcontroller for light

: _ 1o @:ll xr/ .
Biot-Savart Law: B(r) = 47T/0 |r’|3 E e Two inductive coil onboard processing
; magnetometers measure: * Battery powered with
B: Magnetic field vector  r: radial distance from : Horizontal & Vertical B-field photovoltaic charging
Ho: permittivity of free conductor j » A-to-D Converter samples * LTE or satellite wireless
Space dl: conductor element . 50/60 Hz waveform from each data transfer

| : electric current sensor at ~10 kHz
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PACT Power Flow Measurement 2

LINEVISION
Blind Comparison of PACT Measurement vs Utility Data
RMS Error Amps 9.65 Reliable measurement
Avg % Err -0.42% with £3% Accuracy
Average Absolute % Err 1.22%

138kV HVAC Transmission Line, Indiana, USA
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",3 « Utility Data
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PACT Data Portal For Data Viewing 2

LINEVISION
e Cloud-based platform means
users can log in from any device,
anywhere
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e Dashboard view offers a
snapshot of all information ——
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* Interactive map makes it easy to
navigate between sites

Demo Site 22

05/17 12:00 PM EDT 05/17 02:00 PM EDT  05/17 03:45 PM EL

* Configurable alerts can be sent
when loading reaches set levels M
which could increase field work pESe—.———.
safety risk
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Data Portal cloud hosted website displays individual a
historical and present monitoring data LINEVISION

e See data on:
* Amps

DASHBOARD MAP

° MW ) Sta :1:-;7 . :"'."f_':f:"r 1
Demo Site 22 05/10/2019 05/17/20719

e M
var
Zoom: 12H 1 DAY m 1 YEAR EXPORT CSV
o MVA @ Amps @ MW —@ Mvar —@— MVA

Loading (Amps)

* Phasing .
« Date Range selection W

Zooms in On releva nt - 05/12/2019 12:00 AM EDT :5,-'1-—1_r2fl19‘ll2:00 AM EDT 05/16/20
timeframe j A ;22 Q;
° Export Informatlon In o 05/12/2019 12:00 AM EDT 05/14/2019 12:00 AM EDT 05/16/20 ‘ R |

.CSV format
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PACT Services Reports

LINEVISION

Sample Report with collected data for HVAC Interference Study
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Phasing Report Characterizes Phase Order
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AC Intensity

Inspection support

Pipeline field inspections are part of
routine maintenance and at times
on an emergency basis.

LineVision PACT Heatmap and
RealTime Alerting capabilities offer
support for Optimal inspection and
Alerting to field crew if line load
changes suddenly, potentially
triggering a safety concern.

e Safety

* Productivity
* Accuracy

LineVision.co

eat Map

LINEVISION

Line Loading
January - 403 398 397 401 416 447 474 FULRELEREEEREGL 471 461 458 458 474 UCLNCHER LU 470 453 432 415 e
February - 389 383 380 385 401 434 465 487 490 484 466 455 444 438 448 468 [ 459 445 423 403
March 353 372 385 385 378 376 372 365 357 351 367 373 369 360 - 200
I 293 280 275 275 285
May 403 408 410 405 402 402 399 399 404 387 363 - 450

june - 534 540 546 547 549

Amps

July - 424 385 377 369 375 390 413 444 471 CEri RSk ARCE T LT LN R Y R L LR e D E ey 464 - 400
August - 406 380 365 360 370 394 417 439 465 kiR TR R R T L T R e A 439

September 1373 i3z Jo6 392 409 428 450 467 436 492 4 95 495 491 488 495 396 R
Cctober - 379 365 358 358 373 403 433 451 465 474 447 455 470 476 467 448 421 395

Nl:u'u'ember_'ﬂi!!- 392 403 412 414 413 410 402 352 385 385 399 418 416 412 399 381 3!53. o
December - 395 387 385 389 402 427 451 465 472 474 472 466 458 451 443 446 4564?2 455 433 413

o 1 2 i 4 5 & 7 g % 1 11 1 13 14 13 18 17 18 18 20 21 2% 23

Hour of the Day (CST)
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Why LineVision PACT ? —

LINEVISION

Better AC Interference modeling results

- Optimize protection system design, size and placement, by
deploying LineVision PACT monitors on a temporary basis —
Replacing the dependency on power utilities!

Insights into HVAC loading trends
- Continuously monitor power flow patterns for changes over
time which could put pipeline integrity at additional risk

Improve field crew safety
- Real-time information on line loading and monthly
heatmaps to identify times of increased touch potential risk
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LINEVISION
To !el‘arn more, VISIt LmeV|S|on co
Zohar Asher

Managing Director, LineVision PACT
Zasher@lineVision.co

412.638.8351
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