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AWWA-Sponsored Webinar
“Machine-Intelligent Non-Acoustic Leak Detection”

Tuesday. September 21, 2021
11am U.S. Mountain Time

Chuck Hansen Charles Wilmut, PE

Sacramento, CA Dallas, TX

Senior Advisor,
Electro Scan Inc.

Founder & Chairman.
Multi-Patent Holder.

including Pipe Condition
Assessment & Evaluations.

Management. Working with over
2,000 utilities, worldwide.

AWWA Water Main Committee. Former Founder, GSW
Founder & CEO
Hansen Software Inc.
1980-2007 (27 years).

US EPA Region VI, Construction

Brad Weston
Swindon, England, UK

Managing Director,
Electro Scan (UK) Ltd.
+40 Years Sewer & Water Asset +50 Years of Civil Engineering, +10 Years of Field Inspection,
including +3,000 Sahara &

Untethered Acoustic Ball
Former SVP, Burgess & Niple, Insertions.

Engineers. Member, British Water

Member, Future Water
Grants Division. Association

Chuck Hansen, Mobile: +1 916 275 2921, chuck@electroscan.com

Charles Wilmut, P.E., Mobile: +1 214 529 7584, charles.wilmut@electroscan.com

Brad Weston, Mobile: +44 7739 358611, brad@electroscan.com
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2. Technology

3. Case Studies
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Chuck Hansen
Sacramento, CA

DO WE REALLY NEED ANOTHER WAY TO FIND A LEAK?
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Leaks?

Why Acoustic

. Sensors & Data
) Loggers Are

Chalienged To

Find Water

Why Acoustics Are Challenged to Find Leaks?
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Why Acoustics Are Challenged to Find Leaks?
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Why Acoustics Are Challenged to Find Leaks?
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Why Acoustics Are Challenged to Find Leaks?
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Why Acoustics Are Challenged to Find Leaks?
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Why Acoustics Are Challenged to Find Leaks?

5 Street Noise [

Why Acoustics Are Challenged to Find Leaks?

{;Trenching & Bedding
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Why Acoustics Are Challenged to Find Leaks?

Air Bubbles & Pockets

Air Bubbles Air Pocket wmer Ail' B“llllles
-t | Flow "

= AlforAcoustic
Acoustic Leaks is Our
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“Machine-Intelligent Non-Acoustic Leak Detection”
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ELECTRO-MAGNETIC

ELECTRO-SCAN

No Precise Leak Location. Leak Location Within 1-Inch.
TR O T R EELUTET VA (Leaks Severities in GPM or LPS.
Not Prone to Stray Interference.
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How are Leaks Calculated?
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(" lanTesting

Cross-check and Calibration

Tuesday. September 21, 2021
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Defect Flow Rate Calculation

Measured values from
known defect sizes and
pressure conditions

1

a

LPS/mm?2

\ 4
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Geophysical Equations

Relates known defect leakage
to low voltage conductivity
signals

v LPs
. )
CriticalH,0 Platform

Calculates defect leak
rates for specific

\_ defect signals )

v
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Tables/Graphs |
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Calculations |

Pressure — Orifice Formula
Gravity — Torricelli’s Law

.
v=0 |
e, R
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Pyt (pv) +pgy, = Py + (%p(v) + pgy,

Defect Flow Rate vs. Pressure and Pipe Material Type

AC
—e—DIP
—e—PVCDR2S

4 5 6 7

Pressure (bar)

Flow Rate & Its Relation to Velocity
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Calculation Process Summary

Laboratory Tests

|_> Calculating GPM for
Calculations Each Leak, Across An
Entire Pipe Length,Is )3 a
L . a Gamechanger!
Calibration

L. A
Field Application 1P
Verification

|—»Comparison

All leaks in pipe segments evaluated using the same criteria
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PROBE SPEED

FEET PER MINUTE

TOTAL CURRENT

DISTANCE FROM START

145.7

PROBE CABLE VOLTAGE

Bernoulli Equation, Plus Ohms’ Law,
Plus Torricelli's Law.

ES-670

ES-660
ES-650

ES-400 ="
ES-200 55

FORWARD 00

BACKWARD

e © © o
0 o
1065 1070 1075

e T
L

"WW'"'

Provides U hed D R hili

2 .
electro'scaninc.

Email: info@electroscan.com

Website: https://www.electroscan.com

Page 22



AWWA-Sponsored Webinar Tuesday. September 21, 2021
“Machine-Intelligent Non-Acoustic Leak Detection” 11am U.S. Mountain Time
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DEPECT CURRENT e £ 10-mbem 20000 1001 e £ 0V HE 00 - S0 1M Gt P P T Gy i ol ot O

Defects  Lemgth (1. orm oPD GPDADM
— 10.0 .
—
e — . o DEFECT BY LOGATION  stomins 0 3301861558 - 3 1RIT e © 3101459885 - 130188

108 Darvebor revws P yow CFP % Syse Cloy Lowm _ Grauré Comttor: vy

DEFECTS. LENGTHS 2
- X
o o 0 4% 8

| :

po oo B x

S e Price .n 1w L

AN Detcts T
™
= 3.93
- 0.36 -
‘ Von R T R i R S T R T T R TR R R TR
Ontems )

FELL Survey Date: 11/25/2019

D o e R S e ——

e i_g]!l _ TOTALGPM=15.71

H
Lage -uyn ;

| vesun -nu\ x
e 3™ . :
Paben -n'v\ X

® wr| (oo =" 163 B
o X
z

w Moo 5
| x

5

=«PINHOLE LEAKS 054 I

. -

2 .
electro'scaninc.

Email: info@electroscan.com
Website: https://www.electroscan.com Page 24




AWWA-Sponsored Webinar Tuesday. September 21, 2021
“Machine-Intelligent Non-Acoustic Leak Detection” 11am U.S. Mountain Time

Testing Pipe Walls That May Not Leak
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Pine Wall Thickness

Wall Thickness Measured By Electro Scan.
Missed By Acoustic Sensors & CCTV Cameras.
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Electricity Dissipates 10m
From Point of Impact

© Homeowner’s Responsibility
“a Property Boundary
@ Utility’s Responsibility

1= w ;

© Water Supply Pipe Homeowner

Electro Scan ‘Fully & Safely’
Dissipates in Less Than 1 Meter

Low Voltage — 40mA
HAL |+ iml HAA HAA | HAA

s iow | s
R—1

@ ShoredWeterSupplyPipe. Homeowner " .

1 stop Valve Homeowner =

© Stopcock / Meter utiity

© Communications Pipe  Utility

© Water Main Utility

Using 24v DC, w/Probe output of 11v AC.
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What About Interference from
Underground Lines?
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Japanese Gertification
Water Tightness Testing Using Electroscan
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* Hydrants
* Meter
* Valves
* Hot-Taps
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Por’r3 case St“d-

-------

Brad Weston
Swindon, England, UK

Chuck Hansen
Sacramento, CA

YorkshireWater

Water Services Agreement
Lot 5 — Clean R&M ‘Innovation Market Place’

* Value - £500 million (Us$700 million)
* Term-s years — 5 year Framework Agreement, Plus 3 Year Ext. METHODS OF REPAIRS
rannsan o i | MEthod of Repair

* Participants - Target 50, Max 200, FINAL 31 e -

* Chronology
07/04/2020 ‘Call for Competition Stage’ g
10/01/2020 Live Q&A
10/16/2020 Clean Water Roadmap Publication
01/25/2021 Round 1 — Selection Letter
03/19/2021 Challenge Statement Submissions
05/10/2021 Lot 5 Framework Agreement — DRAFT
08/9/2021 Lot 5 Framework Award

q
lectro' I
eLectiro scanine.
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| Last Reviewed: | 12th June 2021

T
| tast Reviewed by: | Katrina Flavell

INNOVATION ROADMAP

YorkshireWater

Sponsor: Head of Field Operations

| Per Capita Consumgption
| Sponsor: Head of Asset Strategy & Policy

Interruptions to Supply LE E K E G E
No-dig repair;
Internal clamp

Foued fibre
optics

Street-level
wmperatury

smamm m

—9

Smart netwarks 2.0

No-ig repair:
fibrous gel

g sensons® m Stop tap temperanure
S o Remote sersors

i‘- E valve control

% = {Inclucing incarparating prajects marked with *)

[ DAMA risk —

X prafiling /‘—'_'! Y sipotiblon iepud

g8 L] 80 | e

s B |

g g

Optimised
Fushing
Live valving. excavatian
P — feodnack

] ==
en networ :
Iderifying customer / 9 "
1 Enhanced Stochastic :wd'auk
vahvirg i

side lead risk Flow eytomatry

| enhanced anabysis |
4

Ultrasonic
customer

)

meterng

Candtioning using
SRE bypasses

AL prioritisation

e
—
o flrw

Oab K "
g Managed supply
2 changes.

Satefite ground Self hesing
maverment detection water mains

Later within AMP 7

D) weogess | [ Fune | [(nomeantsa | | mnoraron sporea

Enhanced lning
solutians
Addinonal
fining sclutions

Current Financial Year

Key:
@ 17 support required

win
iy
Hydraphots

@ Additonal Data Science support required

Surfaces

11 June 2021

* DELTA

public space pipe

public
water
main

ster sarvice ppe
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Trenchless Pressurized Water | CIPP By Curing Method

. ape . 1. THERMAL-CURED CIPP e .-
Main Rehabilitation ETa 6 =
sl & ppem—

e

|2. STEAM-CURED CIPP

-ee s

| 6. SPRAY-IN-PLACE PIPE
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DELTA
Gase Study #1

961t (171m) Pipe Length
24in (800mm) Diameter
Cement Mortar Lined Ductile Iron

1. FAILED Multiple Hydrostatic Test

2. NO LEAKS RECORDED by Previous Tests
a. Acoustic Hydrophone
b. Data Loggers & Helium Tracer
c. In-Pipe Tethered Acoustic Sensors

3. PRESSURES are Erratic

4. FLOW is Turbulent

5. NOISEY Street Traffic

By Pipe Diameter & Flow

PIPE SIZES IN MM AND INCHES

305|381|457|533/ 610, 686 762 832 914 1067 | 1219 | 1372 | 1524 MM
18| 21| 24 27 33 36 INCHES

['¥] 250 ETT 400
0.3 [PX{1] 300 [T

SOrmm

W 200 200 250 250 ELTY
SRETT] 200 250 250 250 250
SSIET1] 200 200 200 200 200
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<

| Acoustic Found No Leaks. '
ALL FALSE-POSITIVES. "

P |
; criticalh2o'

HANS=N
Nanson Aratties. (LG

A New Approach DEFECTS DEFECT FLOW |
Sevore 25070
La‘ge z Moderste 10810
Medium | Minor 20 GP“ - 38 050
L]
Small 13 :‘:M o o
Pinhole 0 Severa%  |65.80% ‘
Moderste % |28.41% [
All Defects 15 T |

A
criticalh2o'

Defects Length GPM % GPM GPD GPD/IDM
1.119 38.050 100% 54,792 853
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TRIDENT

400ft [ 6” to 10” TRIDENT
400ft | 8” t0 32" TRIDENT XL

=
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INSTALLS HOT &
- | TAP AT ABOUT
STATION 102475 [ 22

STATION 102482 |
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36-INCH CASING
J| PIPE STATION
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| Hydrant, Hot Tap, or Valve

HydrantEntry Hot Tap
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Q=AxFixFpxVm |

Where:

—
. A; internal cross-section (calculated by Winfluid software from the inside diameter, DI)
*  Fi: insertion factor (calculated by the Winfluid software)
*  Fp: profile factor (calculated by the Winfluid software)
Measured
' - 0
elocity i
Vm

- Chlorination

s
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h
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After a final pre-insertion
cleaning, the Electro Scan
probe is lowered into the
insertion tube with the pipe
re-pressurized.
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Utilizing a two-person team, Electro Scan'’s
Trident is spooled off the reel and then pushed
through the insertion tube for initial deployment.

Data & Video Capture <

e Utilizing a two-person team, Electro Scan’s TRIDENT is carefully spooled’
into its insertion tube, then ‘pushed’ through the insertion tube for full pipe

length deployment. Representing a breakthrough, data acquisition and

video do not require operator interpretation.

———
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8 c cT“ Push Forward Direction

Once a maximum distance is achieved (up to 400ft or 120m), then the operator begins
recording Electro Scan data as the probe is pulled back through the pipe.

. Electro Scan Readings - —

Are RecordedDuring  *
e e Pull Back or Retrieval. @

9 Electrﬂ scan Pull Back Direction %
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10 probe
Retrieval |

Atfter the probe has exited the
water main, while still in the in-
sertion tube, the gate valve may
may be closed to allow for the
probe to be fully retrieved from
the pipe.
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24°Lined
steel Pipe

.............

4-Year Old
Life-to-Date Leak
20 Million Gallons

Legend
O Insertion Point, STA 102475
® Damaged Lining and Leaking Pipe Joint, STA 103+26 and STA 103+87

¥ Damaged Lining kom Two Altempled Hot Taps, No Leaks. STA 102+75 1o 102+84
Scoured Pipe Lining on Inside Pipe Wall, No Leaks, STA 102484 1o 102+91, and STA 103+76 to 103482
— 24" Lined Steel Pipe

24" Lined Steel Pipe
Multi-Sensor Trident

Drawing Number | | | Cremted: 087212021 | A
,+ 01020 40 60 80 | Revisions electro
1 o — — ol scan -,
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ermproBe C540¢ TRIDENT
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36" Diameter
PCCP
4,000t
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PCCP PIPE WALL DECAY AND LEAKS AT MAJOR JOINTS @

EEEEEEEEEEEEE

STATION 2451

HYDRANT B&EA
DRUMMGND¥RGAD"
PN DALY

TRIDENT

=¥ /Thames
‘. water @

PN DALY LTD

140-Year-0lll Gastiron
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Gase Study #3 ;

Neweasthe Upon Tyne

1[ 03296511 - 7289323

303296511 - 7289325800 8 oy ‘L03296511 = w28S323080 o
6:33 2:16:40" 12:21:43

| ‘, ‘(

.

Leaking Offset Joint past point rpair at9m.

Exposed pipe at 9.4 meters. Failed point repair. Continued Pipe deterioration at 9.6 meters
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Litmus Test of
Smart Leak Detection o

Qllallllfvlll!l Bellallllllallllll Eﬂectweness
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AFTER
REHAB
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Qllallllﬂllll!l Hellallllllallﬂll Effectiveness
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Unpacking Non-Revenue Water

nwwn Billed Water Exported

Billed Revenue

Consumption Billed Metered Consumption Water
Authorized

Consumption Billed Unmetered Consumption

Total ;
Unbilled
Water el

Supply = Water Caostmgtion Unbilled Metered Consumption
Supplied

Unbilled Unmetered Consumption

Meter Inaccuracies & Data Errors

Non-
Apparent Revenue
Losses Unauthorized Consumption Water
Leaks from Transmission & Mains
‘\\ Real Leaks from Service Lines
Losses Between Water Main and Customer’s Meter
® Leaks & Overflows from Storage Facilities
American Water Works
Association

Unpacking Non-Revenue Water

Non-
Revenue

Unauthorized Consumption Water

Leaks from Transmission & Mains

D . it
electro' scaninc. Leaks from Service Lines

Leaks & Overflows from Storage Facilities
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R gy
e

WATER LOSS

December 7-9. 2021 | _.‘\'\ -n
=1, electro scaninc.

A A New Standard for Measuring Pipe Wall Matt Campos

VP Water

Thickness of Asbestos Cement Pipe Using Low 2 T
Voltage Alternating Current Gradient (LVACG) )

Benchmark Study of PCCP Condition Chuck Hansen
Assessment Indicates a Major Under-Reporting Q ]

of Leakage Rates From Untethered Acoustic Sensors )

~ ] Maximizing Pipe Inspection Data Uses with _ Jesse Black

VP Business

i{ | Accuracy, Data Integration, and Timely Delivery ’ o

2 .
electro'scaninc.

Email: info@electroscan.com
Website: https://www.electroscan.com Page 58




AWWA-Sponsored Webinar
“Machine-Intelligent Non-Acoustic Leak Detection”

Tuesday. September 21, 2021
11am U.S. Mountain Time

MR Ll L ”a

Machine- Intelllgént Non-Acoustic Leak Detection

Brad Weston
Swindon, England, UK

Charles Wilmut, PE
Dallas, TX

€huck-Hansen
Sacramento; CA

1745 s;on *Road
Sa cra ento, California 95825 e —
Tel +1 916 779 0660

https://www.electroscan.com | Email: lnfo@electroscan com

=

The Problem We Solve

Certify Post-Repair &
Rehabilitation

Accurately and
Consistently Assess

Overcome The
Inaccuracies of

Acoustic Sensors*

Lack of repeatability, false-positive
readings, inability to assess PVC
and high-density polyethylene
(HDPE) pipes, and interference

from outside noises, are just some of

the drawbacks that makes acoustic

sensors, data loggers, and

correlators, provide questionable

results.

Water Main Leaks

Low Voltage Conductivity
represents the first technology
that provides an accurate,
independent, repeatable, and
unambiguous assessment of a
pipe’s condition, including an
estimated liters per second for
each defect and for the total pipe
segments.

Capital Projects

The holy grail of new construction,
repairs, and renewal of pipes is the
ability to certify to the owner that
the pipe has zero leakage, prior to
acceptance. While pressure testing
before service tap restoration has
provided limited assurances, Low
Voltage Conductivity provides a
comprehensive assessment of pipe
condition, BEFORE and AFTER

repair or rehabilitation.

* Including Data Loggers and Correlators.
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B Contact Chuck Hansen

chuck@electroscan.com

+1 916 275 2921

[l
e

https://www.electroscan.com

WhatsApp

L[4 associates | |w w2 a1

SAFETY
SCHEMES IN
PROCUREMENT

v
v
“ AQUAzozo ASSE'I’S
L l t -\ o ’)g-ﬁ
WSO electro scaninc.
kS 4500 1 CORPORATE HEADQUARTERS
’ 1745 Markston Road Sacramento, California 95825-4026 USA
info@electroscan.com | Tel: +1 916-779-0660 | www.electroscan.com
) ) 2 )
SS P electro'scan electro'scan elektro' scan electro'scan :
Florida LLC (uk) limited GmbH australia pty ltd
7950 NW 53 Street 71-75, Shelton Street Lyoner StraBe 14, 440 Collins St - Level 9
Suite 337 Covent Garden, London, Frankfurt, D-60528 Melbourne VIC 3000

Miami, FL 33166
sales@electroscan.com,
Tel: 1(800)975-6149

WC2H 9JQ, ENGLAND GERMANY

Tel: +49 69 6655 4132

SafeContractor

Tel: +61 08 8311 3950
info@electroscan.co.uk,

Tel: +44 (0) 20 7692 8729,
Company Nr: 9211607
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