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Presenter Bio

1. Name: Ahmed Moataz

2. Job Title: Middle East and North Africa Regional Manager at UE Systems
Certifications:

1. Airborne/Structure borne Ultrasound ISO Category |, Il & IlI

2. Vibration Analyst ISO Category Il and ASNT Level Il - Reliability Improvement and Condition Monitoring
3. Asset Reliability Practitioner (ARP) ISO CAT |

Education & Expertise:

1. Bachelor's degree, Mechanical Engineering.

2. Master’s degree: MBA, Master of Business Administration

3. More than 9 years’ Experience in the field of Condition Monitoring and Reliability.
4

Conducted more than 450 Ultrasound Technology case studies, training courses and workshops in different plants &
Industries all over the Middle East Region during the last 12 years.
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The Divisions of Ultrasound ue, .
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The ultrasound approach

Airborne / Structure
Borne Ultrasound

Pulse & Echo
Ultrasound

ENERGY IS EMITTED
& RECEIVED

" [ENERGY IS\ |
RECEIVED

Image generation
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What Is Ultrasound?

. Infrasound

- {bélow: 20Kz . T : L S

_Audible frequencies =~ =

INFRASONIC

Below the Human Hearing
Capability - Ultra Low

Frequency Sound

www.uesystems.com

This is the Hearing Range of
Humans - Low Frequency
Sound

R
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The ultrasound approach

Ultrasound .
over2DKHZ) T o L L

ULTRASOUND

Above the Human Hearing
Capability — High Frequency
Sound
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Ultrasound is defined from 20khz to 1
and beyond.

ADVANTAGES ARE:
WHY

<> Easy to Use: considered the easiest technology to le
ULTRASOUND?

<> Versatile: with a single device, you can handle

plant’s needs.
<> Cost Effective: Ultra
ample time to order lan downtime, and allocate labc

Ultrasound detects faults at ’s advance warning

the earliest stage.

detect ultrasound wit

RE BOR
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APPLICATION
AREAS

WHERE IT
CAN BE USED?




e
What Ultrasound Can Detect ? e

The ultrasound approach

Friction — Rotating Turbulence —
Equipment / compressed Gas leak
bearings in need of or valve/steam trap
lubrication leakage

lonization — Impacting — All
electrical faults like Speeds & Other
corona, tracking, Applications

and arcing
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TYPICAL
APPLICATION
AREAS

Copyright © 2023 UE Systems Inc.

ULTRASONIC LEAK DETECTION

<> Compressed air systems

<> Compressed gas systems

<> Vacuum systems

<> Air & water tightness testing

PARTIAL DISCHARGE DETECTION
Electrical Discharge detection on:

<> High voltage systems

<> Medium voltage systems

<> Low voltage systems

<> Handheld instruments & online
monitoring systems

STEAM TRAP & VALVE INSPECTION

<> Valve leak detection

<> Steam trap inspection

<> Handheld instruments & online
monitoring systems

BEARING CONDITION MONITORING &
LUBRICATION

<> Condition monitoring of bearings
<> Condition based lubrication

<> Cavitation effect in pumps

<> Conveyor belt systems

<> Handheld instruments

BEARING CONDITION MONITORING
& LUBRICATION: ONLINE

<> Monitoring & remote lubrication system
<> Fixed sensors for valve monitoring

<> Fixed sensors for bearing monitoring

<> Ethernet compatible bearing monitoring
systems
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BEARING
CONDITION >
MONITORING &
CONDITION-BASED
LUBRICATION




PRINCIPLE OVERVIEW

DESIGN INSTALLATION POINT FAILURE CAN BE DETECTED FUNCTIONAL FAILURE
A A A A
Ultrasound
Vibration Oil

DESIGN FOR PRECISION Analysis

RELIABILITY, INSTALLATION Thermal

DESIGN FOR Imaging

MAINTAIN- LASER ALLIGNMENT Audible

ABILITY BALANCING Noise
|='_= Hot to
L CONDITION BASED touch
5 LUBRICATION
—_=
=
7]
G_g Ancillary

Damage
PROACTIVE DOMAIN PREDICTIVE DOMAIN FAULT DOMAIN
> | < > >

MAX. TIME FOR PLANNING
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The ultrasound approach

Reliability

SYSTEMS INC

Bearing

» Optimizing Bearing Life
Correct Bearing
iCorreci Operation
Correct Maintenance

»Reducing Catastrophic Failure
ICorreci PdM Technology(s)
Correct Frequency



Bearings fail for many uc,,,
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Main causes of premature bearing failures

‘ Poor fitting

16% »‘\mnd 16 of 28 premature bearing failumes are @used by poar fitting
e parsanme! being unaware of the

Individual nstallations may

make these
neering know-

how. Professional |rir.‘;. Jsir-gsps:idis
achieving madmum machine uptime.

Poor lubrication
36%

n.lrh:um ‘sealed-for-Bfe bearings can be fitted and forpatten, some 361

af praper b
the least acress
problem. Wheresar mars J3| maintEnance is not [EEIHE leh'aJ\_
be specfied by SKF for optimam lubrication. Effective lubrs
SKF greases, toak and techniques hel

and using only recommended
igrificantly reduce downitima.

“ Contamination
14%

it thatwill not operate eficiently unless

beath the bearing and its lub ination.And,
since sealed-for-Efe bearings in ready-greased variants account for only a
of all bearings in use, 2t least 147 of all premature bearing
failumes are att ion proflems. 35 an unrivalied hearing manufacturing
and design capability and can tailer sealing soéutions for the most arduous oparating
amironments.

Fatigue

3 4% 'Whenever machines are overigaded, incomectly satvicad or neglacted,
bearings suffer from the consaquences, resufting in 343 of all premature
Biearing failures. Sudden orunexpected failure can be avoided, since
neglected ar oversiressed D=3r|r~;=e eartywamming sigralswhich can he
deterted and '|Ier|:'s‘=c uss i ing equipment. The SKF range irrlur!es
hand-held insts f systams and data management software for periodic o
comtinupus monitaring of key oparating parametars.

SKF

wn
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The ultrasound approach

To determine the appropriate course of action, it
is crucial to have a clear understanding of our
current location and our desired destination.
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. A e
Time Based Lubrication e

The ultrasound approach

e Bearing companies have formulas for greasing volumes and frequencies.

* Equipment suppliers often recommend lubrication schedules based on hours of
operation.

e These are subjective and often not efficient for
long life of the bearing.
ARE YOU SURE? Adding The Right Amount? The Right Time?

e |s it better to:
e ASK YOUR TIME SHEET? OR ASK YOUR BEARINGS?

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!




Over Lubrication & Under
Lubrication

Over
Lubrication

& Lack of
Lubrication
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Condition Based Lubrication... e

The ultrasound approach

e Ultrasound devices can let you know when and how much.
e Can tell you when the bearing needs grease.

e Can let you know how much is needed.

e Can let you know If the bearing is over greased

e Lubricating the bearings as per the condition

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!



Greasing Best Practices sl'!—e,\{‘s",\%

The ultrasound approach

« Only grease a motor while it is operating
« Keep the grease gun and connector clean
« Use a manual (not battery powered) grease gun

« Slowly add the grease to the bearing

Adding grease too quickly (especially with an automatic gun) will over pressurize
the bearing housing and can cause the failures below

e Use an ultrasonic sensor to listen to the bearing and decide ifit
needs lubricating. If it does need lubrication, add grease while
continuing to listen.

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!



Best Practices — Cross Contamination Uue,. .
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ROTARY FAN BEARINGS ALL MOTORS ALL CONVEYO:S, AUTOMATIC GREASING
AIRLOCK SYSTEMS & GENERAL PURPOSES
BEARINGS
SHELL GADUS S2 V100
LI-2-100-M-AW MR TSR S SHELL GADUS S3 V 220C

PU-2-115-M-AW LX-2-220-M-EP

SHELL GADUS
53 V 460

LX-2-460-M-EP

SCREW
CONVEYOR
BEARINGS

LOBE BLOWER ALL MOTORS

ALL GREASED COUPLINGS TOYO SUBMERSIBLE PUMPS

SHELL GADUS 52 U1000 \-’ SHELL GADUS S2 HIGH SPEED COUPLING GREASE MOBIL POLYREX EM
AREA C HAZELTON PUMP LI-1-3200-M-CG PU-2-115-M-AW
BC-2-1000-M-EP " :

SHELL GADUS 52 V100
LI-2-100-M-AW
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Best Practices — Cross Contammatlony?n?m%

The ultrasound approach

 Use a color coded cap to keep the grease fitting clean.
The color code will also prevent cross-contamination (adding the wrong kind of grease)
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Best Practices — Cross Contamination Ue, .
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The ultrasound approach

Defect Elimination: Grease Purge In the upcoming weeks, we will be going through all tool cabinets,

flammable cabinets, and storage bins to find all grease guns and cartridges.
If during the “purge”:
e A grease gun is clean and in working order, it will be color coded according to the type of grease it
has.
® A grease gun is too dirty to clean, it will be replaced by a new color-coded one according to the type

of grease it will be used for.

e A cartridge of grease if found that we do not use, it will be disposed of.
s All grease guns will be fitted with rubber caps to keep out contaminants.
Removing old grease cartridges and color-coding all guns will help prevent cross-contamination and

lubrication related failures.

Reliability Never Sounded So Good!



Best Practices — What Does Good Look Like?
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WORLD CLASS STANDARD FOR ALL GREASE GUNS The ultrasound approach

CLEAR AND COLOR CODED
TUBE

PROTECTIVE CAP ON
COUPLER

IN WORKING ORDER
CLEAN

Correct oil level and lubricant ID tag if oil bath lubricated
Color coded grease cap if grease lubricated

No exposed wiring

Conduit in good condition

Clean exterior

Fan in working condition

Reliability Never Sounded So Good!




Bearing Sound Greasing ue,,,.
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What Ultrasound Can tell us during greasing? q T

Before Greasing

Amplitude

s it about listening only?

0.0

|
11.5
Time
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Using Ultrasound e UBy,
Ny e SYSTEMS INC

The ultrasound approach

BEST PRACTICE
-Location: ODE & DE bearing.

-Always use clean surface.

-Always use the same location, mark the spot for
B future readings.

-Do not put sensor on fan shroud, cover, cooling fins,

Reliability Never Sounded So Good!
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’] e Qu eSt I O n S \l OW | S ? The ultrasound approach

When To Lubricate? How Much Grease?

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!
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Start With A Baseline e

The ultrasound approach

e Setting a baseline is the point where we start our CBL program

e Setting baseline will allow you to trend your bearings condition and to set
alarms for Lubrication or taking further actions

Setting Up the Base Line for Trending by using:
1. COMPARITIVE
2. DURING LUBRICATION
3. HISTORICAL
Use the action dB Levels for Re-Greasing the Bearings

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!



After Setting Base Line ? LI —
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When & How Much? et e

e Follow the Action dB Levels

el
High Alarm -
- ™=
\ . =
e _UIDFICATION .
(ABOVE BASELINE) a //
16dB..........Damage/Visual Faults in FFT N
(ABOVE BASELINE) e
35dB+....Extreme Damage e T
(ABOVE BASELINE)
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The Paracetamol Effect SYSTEMS INC

 When establishing the baseline, it is important to exercise
caution and be mindful of the Panadol Effect.

e Panadol is known for providing Tem POrary relief from

minor aches, pains, and headaches. Similarly, when greasing
faulty bearings, the same effect can occur. The grease will
reduce friction and fill in any microscopic faults, resulting in a
decrease in bearing friction and dB (decibel) levels.

e To ensure the reliability of the baseline, it is considered best
practice to wait for 3 to 5 minutes and then retest the dB
levels.

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!




MECHANICAL INSPECTION Lubrication UeE, .
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' ] ' : ] The ultrasound approach
Determine bad actors Using Ultrasound Assisted Lulbrication i

Paracetamol Effect

While greasing, we can hear and

observe the bearing behavior. Bearing Being Lubricated w

Further Investigation was

performed - results in following g W
slide. |
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What is the Ultrasound approach? Ue, ..
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The ultrasound approach

Procedures

: Follow Action L -
ubricate when
Settmg a L evels - CBL & .
baseline Trendlie required

www.uesystems.com —————————————————————— Reliability Never Sounded So Good!



Time Based VS Condition Based Lubrication Y€1

The ultrasound approach

Time Based Lubrication Condition Based Lubrication

e (AT L T L R 1- Over lubrication will Give you a sign of dB increase

2- Lack of Lubrication May Occur 2- Lack of lubrication will increase friction = Higher dB

level

3- Lubrication Frequency as per the manufacture
Recommendations

3- Lubricating as per the bearings demand

4- Lubricating Blindly 4- Listening and monitoring friction levels during
lubrication

5- What if there are other problems wrong with the 5- Let us know if there are other problems with the

bearing that lubrication is not the solution for? bearing

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!



Reporting & Documentation

Low Alarm

High Alarm

ue,, .,
SYSTEMS INC

The ultrasound approach

% Ultratrend DMS

File Edit Communications Notifications Help

[+ Hayes Street
E-{) Bearing
. =+ Mech. Room (13/3)
-4 Points Currently In
=+ MOTOR1
- MoB (001)
i l 10/24/2016 9:31:14 AM
L 11/23/20169:31:18 AM
12/26/2016 9:31:21 AM
1/20/2017 9:31:25 AM
2/19/2017 9:31:29 AM
3/19/2017 9:31:32 AM
4/19/2017 9:31:35 AM

5/25/2017 9:31:39 AM

- MIB(002)
#-  PIB (003)
0] POB (004)

] A, Electrical
-l Generic

o Leak
(gl Steam
-7 Valve

www.uesystems.com

Record Information

Date/Time

Images History Chart  Alarms

7/23/2017 9:31:45 AM

dB

40

Mode

Real Time |+
Offset

0

Location / Machine
MOTOR 1

Point

MOB

Comments

WAV File
<Not A Path>

Record Path

Frequency
30
Sensitivity
70

Alarm

39

Module Type
SCM v
Inspector ID
Meter Response
Fast v
Units

Standard v
Scale

Relative |v
Instrument

Serial Number

[0 Baseline?

7

0 pen

Hayes Street/Bearing/Mech. Room/MOTOR 1/MOB.1

Reports  Dashboards

Test Result

INP v
Temperature

0

Info

Type
NE v

RPM
0

Bearing Info

Actual Strokes
5

Planned Strokes
8

Mass Per Stroke
0.5

Cost Per Mass
0.89

Grease Gun Cal. Date

2:40:21.409 AM
3/25/2020 E

Versions

Injected Mass
25

Grease Type

Mineral Base |v
Grease Viscosity
100 v

Injected Cost
2225

UE 4Cast

Configure
UE 4Cast

Lubrication
Specific Fields

Never Sounded So Good!




Case study:
Motor bearing during lubrication.

Equipment: Electric Motor

Bearing: Anti Friction Bearing DGBB
Strategy Used for Lubrication: TBL
Amount of Grease As per the OEM: 20
Strokes every 3 months

Initial dB: 46

Ended by: 39 dB with 7 strokes of grease
only

VV VY

VY VYV

Amplitude

-100-|

Over lubricated

100~

80-

80

40

20

-20]

-40-]

-6

B0

8.0

BEFORE GREASING

1

DURIMNG GREASING

AFTER GREASING
T

il all MJ

Time

i : Welttubricated
\
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ROI Return on Investment e

The ultrasound approach

e Short Term ROI $SS

e Long Term ROI SSS
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w ) -
SYSTEMS ING CBL Benefit Results Copyright 2015 b

The ultrasound approach M S IN C

und approach

Year to Date 5550.0 247.0 6.4 $ 90.44 | $ 402 $ 86.40

Planned Injected

Month Planned Strokes Actual Strokes Injected Mass Cost Actual Injected Cost CBL Benefit
Mar-17 5550 247 6.42 $ 90.44| $ 402 | $ 86.40
) Machine Point Date Freq. dB Sens. | Alarm | Alarm | Status | Grease Type |Grease Viscosity Lubed Strokes | Strokes Stroke Mass Mass Cost | Injected Cost | CBL Benefit

3/15/2017 9:22:58 AM 30 70 122 122 Mineral Base 100 No 119 12 0.03 0.63 0.31 s 1.94| 5 0.20
3/15/2017 9:25:07 AM 30 70 122 122 Mineral Base 100 No 119 10 0.03 0.63 0.26 S 194 § 0.16
3/15/2017 9:26:52 AM 30 70 122 122 Mineral Base 100 No 119 10 0.03 0.63 0.26 ] 1.94| % 0.16
3/15/2017 9:28:35 AM 30 70 122 122 Mineral Base 100 No 119 12 0.03 0.63 0.31 s 1.94| % 0.20
3/15/2017 9:33:40 AM 30 70 122 122 Mineral Base 100 No 119 6 0.03 0.63 0.16 5 1.94| § 0.10
3/15/20179:35:02 AM 30 70 122 122 Mineral Base 100 No 119 15 0.03 0.63 0.39 s 1.94| 5 0.24
3/15/2017 9:38:13 AM 30 70 122 122 Mineral Base 100 No 119 4 0.03 0.63 0.1 s 1.94| § 0.07
3/15/20179:39:32 AM 30 7O 122 122 Mineral Base 100 No 119 12 0.03 0.63 0.31 S 1.94| § 0.20
3/15/2017 9:42:57 AM 30 70 122 122 Mineral Base 100 No 78 3 0.03 0.63 0.08 S 1.27| S 0.05
3/15/2017 9:46:41 AM 30 70 122 122 Mineral Base 100 No 78 16 0.03 0.63 0.42 S 1.27 | § 0.26
3/15/2017 9:48:52 AM 30 70 122 122 - Mineral Base 100 No 78 10 0.03 0.63 0.26 S 1.27| 6 0.16
3/15/2017 9:50:16 AM 40 70 122 122 Mineral Base 100 No 78 T 0.03 0.63 0.18 S 1.27| § 0.11
3/15/2017 9:52:44 AM 30 70 122 122 Mineral Base 100 No 78 (1] 0.03 0.63 0 ] 1.27| § -
3/15/2017 9:53:33 AM 30 70 122 122 Mineral Base 100 No 78 o 0.03 0.63 o 5 1.27| § =
3/15/2017 9:55:30 AM 30 70 122 122 Mineral Base 100 No 78 o 0.03 0.63 0 5 1.27| § -
3/15/2017 9:56:18 AM 30 70 122 122 Mineral Base 100 No 78 L] 0.03 0.63 o 5 1.27| § -
3/15/2017 9:58:52 AM 30 70 122 122 Mineral Base 100 No 161 o 0.03 0.63 o s 262| § -
3/15/2017 9:59:25 AM 30 70 122 122 Mineral Base 100 No 161 0 0.03 0.63 0 5 262| $ .
3/15/2017 10:01:26 AM 30 70 122 122 Mineral Base 100 No 185 7 0.03 0.63 0.18 s 3.02| % 0.11
3/15/2017 10:02:26 AM 30 70 122 122 Mineral Base 100 No 185 10 0.03 0.63 0.26 s 3.02| § 0.16
3/15/2017 10:04:29 AM 30 70 122 122 Mineral Base 100 No 78 1] 0.03 0.63 o s 1.27| $§ -
3/15/2017 10:04:52 AM 30 7o 122 122 Mineral Base 100 No 78 o 0.03 0.63 o S 1.27| § =
3/15/2017 10:16:47 AM 30 70 122 122 Mineral Base 100 No 252 12 0.03 0.63 0.31 s 411§ 0.20
3/15/2017 10:18:26 AM 30 70 122 122 Mineral Base 100 No 252 a8 0.03 0.63 0.21 S 411| 5 0.13
1 3/15/2017 10:21:48 AM 30 7o 122 122 Mineral Base 100 No 252 10 0.03 0.63 0.26 S 4.11| S 0.16

_2/15[301T 107034 _ABRA 20 . 123 103 BAioorsl Boco A0 Al €2 S— } Nz LN o £ Al &

Report s March 2017 ) 4

VVW. U

-
L
~
L




hosphate Industry / CBL Using Ultrasound semvs e

The ultrasound approach

Planned Actual
Alarm | Planned | Actual | MassPer | CostPer |Injected | Injected | Injected
Machine Point Date dB |Status| Strokes | Strokes Stroke Mass Mass Cost Cost CBL Benefit
3 N CLEANUP ODE 12/21/2017 9:42:55 AM 78 12 0.03 0.63 031 |$ 1.27|$ 0.20
3 N CLEANUP DE 12/21/2017 9:43:51 AM 78 13 0.03 0.63 034 |$ 1.27|% 0.21
1 DENSIFYING ODE 12/21/2017 9:45:10 AM 252 9 0.03 0.63 023 (% 4113 0.15
1 DENSIFYING DE 12/21/2017 9:45:33 AM 252 0 0.03 0.63 0 $ a1 s -
21/2017 9:47:09 AM 252 10 0.03 0.63 026 |% 4113 0.16
21/2017 9:47:33 AM 252 0 0.03 0.63 0 $ 411 s -
= = 21/2017 9:48:04 AM 78 0 0.03 0.63 0 $ 1.27| % -
Otal S avinas in G rease T T T ow | oo [ om [f gt om
BS FINE 21/2017 9:54:53 AM 161 12 0.03 0.63 031 |$ 262|% 0.20
21/2017 9:55:11 AM 161 0 0.03 0.63 0 5 262 % -
35 CLEANUP ODE 12/21/2017 9:55:42 AM 78 0 0.03 0.63 0 5 127| % -
35 CLEANUP DE 12/21/2017 9:55:50 AM 78 0 0.02 0.62 0 $ 127§ -
Short Term ROI SSS W GMT SEAL ODE 12/21/2017 9:56:16 AM 78 0 0.03 0.63 0 $ 127 3% -
W GMT SEAL DE 12/21/2017 9:56:25 AM 78 0 0.03 0.63 0 $ 127| % -
E GMT SEAL ODE 12/21/2017 9:56:51 AM 78 0 0.03 0.63 0 $ 127| % -
E GMT SEAL DE 12/21/2017 9:56:59 AM 78 0 0.03 0.63 0 5 127 % -
25 CLEANUP ODE 12/21/2017 9:58:06 AM 78 0 0.03 0.63 0 $ 127| $ -
25 CLEANUP DE 12/21/2017 9:58:16 AM 78 0 0.03 0.63 0 5 127 3% -
SFINEACID W ODE 12/21/2017 9:59:29 AM 78 0 0.03 0.63 0 5 127| % -
SFINE ACID W DE 12/21/2017 9:59:45 AM 78 0 0.03 0.63 0 $ 127| % -
GMT ODE 12/21/2017 10:00:16 AM 230 0 0.03 0.63 0 5 3.75| % -
GMT DE 12/21/2017 10:00:46 AM 230 0 0.03 0.63 0 $ 3.75| % -
N FINE ACID W ODE 12/21/2017 10:01:36 AM 78 0 0.03 0.63 0 5 127§ -
N FINE ACID W DE 12/21/2017 10:01:53 AM 78 0 0.03 0.63 0 5 127 % -
S AMINE CONC ODE 12/21/2017 10:02:50 AM 252 0 0.03 0.63 0 $ a1 s -
5 AMINE CONC DE 12/21/2017 10:03:35 AM 252 0 0.03 0.63 0 5 a11|s -
N AMINE CONC ODE 12/21/2017 10:04:51 AM 119 0 0.03 0.63 0 5 194 % -
N AMINE CONC DE 12/21/2017 10:05:32 AM 119 0 0.03 0.63 0 $ 1943 -
2 N CLEANUP ODE 12/21/2017 10:06:31 AM 78 0 0.03 0.63 0 5 127 % -
2 N CLEANUP DE 12,/21/2017 10:06:40 AM 78 0 0.03 0.63 0 $ 127| $ -
5 COARSE ACID ODE 12/21/2017 10:07:37 AM 119 0 0.03 0.63 0 $ 1943 -
5 COARSE ACID DE 12/21/2017 10:08:01 AM 119 0 0.03 0.63 0 5 194 % -
N COARSE ACID ODE 12212017 10:08:42 AM 119 0 0.03 0.63 0 $ 104§ -
N COARSE ACID DE 12/21/2017 10:09:10 AM 119 0 0.03 0.63 0 $ 1943 -
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Long Term RO Ue, ..
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The ultrasound approach

e 1000s of Man Hours Saved

* Long-term protection of equipment.
e Accurate lubrication.

 Reduced maintenance costs.

* Increased profitability.

e The right lubricant volume per point.
* Increased Asset Reliability
* Increased Asset Availability

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!
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The ultrasound approach

* Adding Ultrasound technology will help you a lot to get out the most
of your resources and decrease downtime and increase bearings
reliability and availability

e BUT if you still following the same Culture your money will be wasted

» Successful organizations have learned that they have to do more
than dealing with just the technical barriers. They came to the
conclusion that a healthy lifestyle is way better than just going on a
diet in order to lose weight!!

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!



Key Points to fulfill the Culture Change: UE€E,,,
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The ultrasound approach

e Cleanliness / Avoid Contamination

e Select the proper grease with the correct viscosity for the application.
e Grease equipment while its running

e Calibrated or metered grease gun

* Remote access sensors must be used if there is no direct access to the bearing housing when the
asset is inaccessible due to guarding or distance

* Repeatability
e Making contact in the same location
e Using the same frequency setting
e Using the same contact method

e Select the right person & make sure that:
* They are trained
e They understand the importance of proper lubrication to the reliability of the assets

* They have been given clear instructions and procedures for how the assets will be greased and how the
ultrasound instruments are used

* Consider updating/rewriting lubrication PM’s to reflect the use of ultrasound

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!



BEARING LUBRICATION

REIMAGINED |

A SMART CONDITION BASED AUTOMATIC LUBRICATION SYSTEM




ONTRAK SMARTLUBE
OVERVIEW

ONTRAK — 16 CHANNEL
— = “OEpcE ANALYTICS
| DEVICE

SINGLE POINT
~ > LUBRICATION DEVICES

UE INSIGHTS - CLOUD-
BASED DASHBOARD

AND ALERTING |
PLATFORM O--

L. i
(OPTIONAL) O ULTRA-TRAK 850S

ULTRASOUND SENSORS



A1) GREASE

ADD @REASE

2997 RS & &

))

(Cellular, :
Wi-Fi or :
Ethernet) : E




UE,,,
HOW WE MEASURE T =t
FRICTION Ao SOs

IT IS SIMPLE, AS THE FRICTION IN THE
BEARING INCREASES DUE TO
LUBRICATION ISSUES OR THE ONSET
OF FAILURE, THERE WILL BE A :
CORRESPONDING RISE IN |
ULTRASOUND (dB) :

|

=

A
f,‘ ‘_‘ )



TECHNOLOGY TO CONTINUOUSLY

MONI

« KNOW WHEN GREASED IS REQUIRED
« KNOW PRECISELY HOW MUCH IS REQUIRED

Z
O
—
=
o
LL

OR

USING ULTRASOUND

HE BEARING FRICTION

Time Based
Lubrication

Damage to
bearing due to
increased friction

Condition
(Friction) Based
Lubrication

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

Delay In Bearing



MONITOR AND TREND DECIBEL LEVELS
CAUSED BY FRICTION

+8dB W +16dB

ABOVE BASELINE ABOVE BASELINE ABOVE BASELINE
INDICATES A LACK OF INDICATES DAMAGE TO MEANS THE ASSET IS
LUBRICATION. THE BEARING — A FAILURE CRITICAL —IT IS CLOSE
MODE BEYOND TO FAILURE.

——/VUL LUBRICATION ALONE..



REMOTE CONDITION BASED

LUBRICATION

€ PREVIOUS

AHU 2020/2022:2020_fan_2b (Avg) Volume of Lubricant Used: 7.00 cc

2 Last Lubricated: 2 days ago

e e e e e e e e e e o et e e e e e e e Mode Used: Assist

40 Baseline Friction Level: 15.0 dB
35 Starting Friction Level: 29.6 dB
10 Ending Friction Level: 16.7 dB

.M“""MM"’&': {4’*.:1..;“'\\”.’th.%# “v\phw NN P

B A

9.8 < PREV

Remaining Volume: 131.00 cc (52.4%)

SMARTLUBE ASSIST
Mo Active Lubrication Cycle
Ready
Last Sept—

RESET LUBRICANT VOLUME

< PREVIOUS RESET NEXT >



ONTRAK & SMARTLUBE

CASE STUDJES




USE CASE
UNDER LUBRICATED BEARING

[ L

— * DRIVE END OF MOTOR
e ONTRAK SMARTLUBE SYSTEM




USE CASE
UNDER LUBRICATED BEARING

3

Volume of Lubricant Used: 7.00 cc

L] >
* Last Lubricated: 14 days ago
3 e e T i .02 P 1 S S i s T S S P s g | S Mode Used: Assist
40 | Baseline Friction Level: 15.0 dB
| Starting Friction Level: 29.6 dB
4 = 5 Ending Friction Level: 16.7 dB
| 1.

8 <{ PREV

AHU 2020/2022:2020_fan_2b (Avg)

s i L Ae-—.——
WNMWW Remajaiag@@e: 131.00 cc (52.4%)
e

SMARTLUBE ASSIST

o Ready

e ) o Last Sarz -

F & F F

RESET LUBRICANT VOLUME

Mo Active Lubrication Cycle

< PREVIOUS

—~ ;
@ [ ) NOTICEABLE DECREASE IN FRICTION AFTER LUBRICATION



USE CASE
UNDER LUBRICATED WITH A BAD BEARING

« NON-DRIVE END OF MOTOR
« ONTRAK SMARTLUBE SYSTEM




USE CASE
UNDER LUBRICATED WITH A BAD BEARING

Volume of Lubricant Used: 4.50 cc AHU 20192021-2019_fan_1a [Avg)
Last Lubricated: 14 days ago 50
Mode Used: Assist 45

Baseline Friction Level: 15.0 dB
Starting Friction Level: 21.0 dB
Ending Friction Level: 12.2 dB

< PREV RECENT NEXT >
4

SMARTLUBE MANUAL

Remaining Volume: 220.00 cc (88.0%) &}

No Active Lubrication Cycle £ & & s o 5 5"
LLR::S:Y_ 3 g e & & > & R
me

L4

C ) WITHIN A FEW HOURS OF LUBRICATION, THE FRICTION WAS BACK UP!




Ontrak Smart Lube Mounting

ULTRASOUND
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The sound approach

1.80 4 1.60— 4@ 0

||.‘

Unmatched Ultrasound Precision.
Enhanced Insights.

ULTRASOUND | VIBRATION | TEMPERATURE




LUBRICATION FAULTS
e Lack of Lubrication
e QOver Lubrication

BEARINGFAULTS
« Early Stage Bearing Defect
« Bearing Mechanical Defect
« Bearing Impacting Severity

MACHINEFAULTS

* Misalignment | PRECISION LUBRICATION
* Mechanical Looseness » (Condition-Based
* Imbalance ‘ Automatic Lubrication

» Beltlssues

— VWL

ultra



EXPERIENCE THE FUTURE OF ULTRASOUND SENSING, WHERE SIMPLICITY
DOESN'T MEAN A COMPROMISE ON CAPABILITIES

FRICTION

IMPACTING

ue
SYS NC
The

VELOCITY

‘ ACCELERATION

SPEED

SURFACE ue,‘ "
TEMPERATURE SYSTEMS INC

The ultrasound approach




ONTRAK WIRELESS
OVERVIEW

UE INSIGHTS

CLOUD OR ON
PREMESIS DASHBOARD
AND ALERTING
PLATFORM

=
T— [ |
= = =m 1

ue,,,

SYSTEMS INC

ue

SYSTEMS INC
The sound approach

ONTRAK BT
~ EDGE ANALYTIC GATEWAY

BT-UE
* = WIRELES SINGLE POINT
| | LUBRICATOR

WIRELESS ULTRASOUND, VIRBATION,

SPEED AND TEMPERATURE SENSOR




UE INSIGHTS
(CLOUD OR ON PREMISES)

ULTRA-TRAK950BT SENSOR &

BT-UE SINGLE POINT LUBRICATOR ONTRAKBT
GATEWAY

(UP TO 40 DEVICES PER GATEWAY)




insights fora complete
perspective.

throughom]tyour entire identified issues.

organization.

n

Motor Drive End

+
S~
oveday Key Indicators. Bearing Measurements -
v O Friction Motor DE 09/20/2023 3:38:35 PMEDT
& Friction Motor DE
=4 Scia: Feacstar Purp 4101 18.66 dB
4 > Lbrication U220 3:96:55 PM EDT s
. Required Impacting Motor DE OWT2023 2363
735
0 Impacting Motor DE v
Boler Fesdwater Pump #101 Velocity Moter DE
2023 3:36:33 PM EDT 3 I
735 0.02in/s

0245 P 02:50 P 0255 P 03:00 P 0305 P o¥10 M 0N M 03:20 MM 03:25 W 03:30 P 03:35 P

Q Grease Level Motor DE Acceleration Band 1 Mator DE
Boiar Faadhwater Pummp 101 , m
ia D3/29202E 23035 PMEDT 0.35in/s : D
it ’ T Acceleration Band 2 Motor DE
ubricator Battery Motor
0 Boler Fandwate Pump l'rJy' 0.43 In!s: o Key Indicators
o 3 3:36:35 PM EDT .
Ba% " Acceleration Band 3 Motor DE
d Friction Motor DE
0 Sensor Battery Motor DE 0.27 in/s* Beks Feadwatr Prrp 2161
erbiensdteimd s . Lubrieation D202 341 26 M EDT
T OWIHI0 TI6:55PM EDT Acceleration Band 4 Molor DE Required
04linjst
o 9 Impacting Motor DE

Biber Feedwater

Bearing Friction Char 9.4
Bl = w oweon 0 Grease Level Motor DE
Boiker Feadwater Purp #1101
2% farty Defect Jon DSz
- Frictica Mator DE o Lubricator Battery Motor DE
1 Eoier Feedwater Purmp #101
| /1 / . OAZ2023 341 S PM EDT
] | | Q Sensar Battery Motor DE
Bodler Feadwater Pump #1101
5 % 0372972927 141 26 PM EDT

Bearing Friction Chart

[ ™

PR S mmu

22.75dB
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The ultrasound approach
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THIS CHANGES
EVERYTHING
AGAIN _ A5

e




Amplitude

Amplitude

1465 RPM MOTOR 200 kW
BASELINE

Time

FAULT

Time




1465/70 RPM GEARBOX
BASELINE




72 RPM BUCKET ELEVATOR

BASELINE

Amplitude

Amplitude

Copyright © 2022 UE Systems Inc.




ELECTRICAL

APPLICATION




4?&%&\
L YINT S~

INSPECTION / W

THE ULTRAPROBE WILL FIND EARLY STAGES OF:
— ¢ e
O CoroNa |2 OTRACKING <K

Q Q

¢ e
O ArciNG |2 OMECHANICAL LOOSENESS | <
Q Q

This applies to any type of equipment and can be detected from a distance }
of up to 30 meters with help of the




ELECTRICAL

EARLY STAGES OF TRACKING, EVOLVING INTO ARCING....

A EXAMPLE ;
ENCLOSED TRANSFORMER BN

-
5 ot
¢

v




Electrical Flashovers ue. .,

The ultrasound approach

Corona (HV) m) > Arcing mp L

»
..

Current Mitigation actions:

1. Make sure electrical PMs are conducted
2. Utilize thermography if possible to detect hot spots

Electrical inspection using ultrasonic technology is an efficient method of detecting
electrical faults in early stages.

www.uesystems.com ————————————————————— Reliability Never Sounded So Good!



Heat - Thermography

e Resistance produces Heat

e Loose Connections Resistance (Heat
Generated)

* Arcing
e Enclosed Systems with IR Sight Glass

. o —
Trefl=68 Tatm=68 Dst=6.6 FOW 24,

6/15/07 5:28:50 AM 40 - +250[e=0.9

Sound - Ultrasound

* |lonization produces Ultrasound
* Corona

e Tracking

* Arcing

 Enclosed Systems

i

. i
I I T I

é

[raining the World, One Plant at a Time y_..J’IJ'LfLE

SYSTEMS INC
The witridcind apgreach



VALVE & STEAMTRAP

APPLICA T QX




INSPECTION

When Inspecting Valves, a
Four Point Technique is
Utilized Called the "'A.B,C.D
and Sometimes E Method”.

Shear Wave

Four Decibel Values are
Assessed to Determine the
Source of Turbulence. Direction of Flow ST




STEAM TRAP o
| N S |:) ECT' O N Steam systems, an inefficient but necessary form of energy

IT'S EXPENSIVE TO BUILD AND OPERATE....

Testing steam traps while in operation:
TEST FOR CORRECT OPERATION (MODULATING VALVES)

CHECK STEAM TRAPS
REGULARLY TO CUT

ENERGY COST & TEST FOR LEAKAGE WHEN IN CLOSED CONDITION

OPTIMIZE EFFICIENCY FIND OUT FLOW DIRECTION

IN THE PRODUCTION DETERMINE LOCATION OF SOUND EMISSION (CONFIRMING DIAGNOSES)

- PROCESS REPORT THE STEAM LOSS INTO YEARLY COST REPORTING

WORKS FOR ALL DIFFERENT TYPES OF STEAM TRAPS:

ON/OFF: |nverted bucket, Thermodynamic & Thermostatic valves
CONTINUOUS FLOW: Float & Thermostatic valves




INSPECTION

For evaluating steam traps we need P ULTRASOUND &
TEMPERATURE

Analyze the condition
and report the yearly
losses with our
SOFTWARE V¥

270.0 4

240.0 4

- GOOD
BAD

(note the airflow variation)

EXAMPLE }
‘




LEAK DETECTION

APPLICATION




ULTRASOUND LEAK DETECTION UEnnn

SYSTEMS INC

COVERS A WIDE RANGE OF LEAKS The ultrasound approach
TAG ALL LEAKS
* Leak Detection is the Foundation of Ultrasonic TO STOP WASTE

Technology. Referred to as the “Low Hanging AND SAVE MONEY

Fruit” of waste identification within facilities
today.

e Using Ultrasound to Locate, Measure, Quantify,
and Repair Leaks can have an immediate impact
on Energy Conservation.

c

AVOID ENERGY LOSS BY FIXING LEAKS EFFICIENCY & SAFETY COMPRESSED AIR LEAK SURVEYS

Industry average: 31% of energy use Using soap water creates simultaneously a Report on cost estimation per leak and

can be avoided by just fixing leaks safety hazard & extra work demonstrate the carbon footprint

reduction.



AIR LEAK DETECTION USING Lo
ULTRASOUND?
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DETECTION

Page Layout  Fosmulss Data feves

anal - 5 i] ;
B iU \ = | i | e 1 - o o |8 7 . Insest Delete Formal 15 Find &
= i 5 2 Clear =

WHY LEAK DETECTION? e

&«

m
l
o
x
e
=
(=]
]

ECONOMICS: S | Z

4 Argon L Helium L Hydrogen Leaks Repaired Hitrogen L Cost Avoidk
I‘ { 'l 5 CFM Cost cFM cost M [ cost cm Cost identited | Repaired | % complete | Id
Lea kS COSt money I 11 5 0.0 €000 1] €000 0.0 | eom [T €000 €8,216.25 | €0.00 0% [}
1 LJ
ﬂ Identifiad Energy
Record Pressure at Repaired Work Order | leaks Cost Size of | Avoidance |Av
M T | Numbar Group Narme Location Hame ] Type of Gas Leak dB Readng Problem Dy [Lilil}] Schedule # | Awidance | Leak CFM (kWh)
E NVI Ro N M E NT . 8 Utility SHOP 12334 Air 150 66 €1,055.87 6.1 10559 [#
9 2 Utility SHOP 12335 Air 150 40 € 558.66 3.2 5587 | #
' ' 10 3 Uility SHOP 12336 Al 150 61 € 955.25 5.5 9553 L
COZ reductlon & S eclal.t aSSeS 11 4 Utility SHOP 12337 Air 150 43 €723.08 4.2 7231 .
p y g 12 5 Litility SHOP 12338 Air 150 T € 505.95 2.9 5059 #
13 B Utility SHOP 12339 Air 150 ] € 1,096.71 6.3 10967 | #4
14 ¥ Utility SHOP 123310 Air 150 4 € 630.62 3.6 6306 | #
15 [] Utility SHOP 123311 Air 150 53 € 798.93 2.6 TO8O |#
sAF ETY u 18 9 Ltily SHOP 123312 A 150 58 € §95.94 3.2 5959 L
L] L 0 Utility SHOP 123313 Air 150 &3 €995.24 5.8 L
18 €000 0.0
19 €000 0.0
ammable gasses : :

WarH
Reay

February 009 - b

Our digital Ultraprobes can report the cost per leak!

#  Getiton : Get it on

FINDIT p TAG, RECORD & PICTURE p0 REPORT! @& iTunes V’\ Google play



UEn n
SYSTEMS INC

The ultrasound approach

SHOWING ROI

Images

Energy/Emissions Avoidance

Leak Size
(CFM)

Leak Cost

Survey Name Location Name Distance Serial # Tag # Repaired SeVverity

co2
(Ib)

NOx
(Ib)

502
)

Energy
(kkWh),

C

Ultrasound Leak Survey - Dashboard

Cost Cost - INR
o Capturable
o N S 345443
)<
22 vaior [7ns mr o v | 0 i
L Eg  vao e 1 A) Not Repaired = - . ,
otal Savings 5 TR T ~
f 3 45 4?48 § . 13,879 Date Month Rate Repaired 31,827 14,513 14 2
45, - 34,576 15,767 15 2
we T | | ErmE | X0
% 30,377 = Uncapturable
emainng : :
Major [ ]
t.= 0% 10% 20% 30% 40% 50% 60% 70% 80% 9% 100% Show All Refresh -
Leaks Tears Identified CFM Total

.
ﬂ 2/20/2023, 4:39:44 PM VT 102 UTILITY Air 5.00 19 0.28 AC13U131 Minor $2,934.33 n n .

489 223 0 0
E. 2/20/2023, 4:50:25 PM VT 101 UTILITY Air 10.00 35 1.31 AC13U131 Moderate

2,261 1.031 1 0
ﬂ 2/20/2023, 1:13:11 PM NGP002 UTILITY Air 2.00 62 241 AC13U131 v Major

4,163 1,898 2 0
g 2/20/2023, 1:03:34 PM LTDS BLOWER LINE UTILITY Air 10.00 49 2.78 AC13U131 v Major
ﬂ N/A N/A N/A N/A

2/20/2023, 1:04:10 PM LTDS BLOWER LINE UTILITY Alil 10.00 51 3.23 AC13U131 v Maj
' alor N/A N/A N/A N/A

.@. 2/20/2023, 1:15:55 PM ACP008 UTILITY Air 2.00 69 3.71 AC13U131 v Major 4800 2189 9 0
E. 2/20/2023, 12:34:41 PM NITROGEN LEAK UTILITY Air 10.00 62 6.28 AC13U131 v Major 5585 0547 2 0
E 2/20/2023, 12:56:38 PM MAIN STEAMLINE SRS UTILITY Other 100.00 8 2.64 AC13U131 Moderate 4,473 2999 3 0
E. 2/20/2023, 1:16:47 PM NGP002 UTILITY NITROGEN 2.00 64 2.72 AC13U131 v Major N/A N/A N/A N/A
g 2/20/2023, 1:12:51 PM NGP002 UTILITY NITROGEN 2.00 70 3.90 AC13U131 v Major N/A N/A N/A N/A
E. 2/20/2023, 5:05:53 PM ADL GAS LINE LEAK UTILITY Argon 10.00 55 4.15 AC13U131 v Major 10,855 4,950 5 1

Energy/Emissions Avoidance

Type of Gas Not Repaired Repaired

73% BAIr
Complete M Minot @Other Air 16 18.4 20.0
8 Repaired mModerate ENITROGEN Other 2.6 2.6
ﬂ A . NITROGEN 6.6 6.6
Argon 4.1 4.1
0.0
4.2 29.2 33.4




Background Data

				RN Cost		RN Cost														Standard PSI		Metric PSI				INR

		Repaired		315,071		₹ 315,071														150		10				Standard

		Not Repaired		30,377		₹ 30,377														125		9

		Total				₹ 345,448														100		7

																				75		5

																				50		4

																				25		2

				R Count																10		1

		Repaired		8

		Not Repaired		3

		Total		11

		Percentage		73%

				Sev Count

		Minor		1

		Moderate		2

		Major		8

				11





				Amount		Rate

		Capturable		345,448		₹ 345,448		100%

		Uncapturable		0		₹ 0





Pivot Charts

		Row Labels		Sum of Repaired Cost		Sum of Not Repaired Cost						Row Labels		Sum of Leaks Cost Avoidance		Sum of Repaired Cost		Sum of Not Repaired Cost

		Air		190,960		16,498						Repaired		315,071		315,071		0

		Major		190,960		0						Not Repaired		30,377		0		30,377

		Minor		0		2,934						Grand Total		345,448		315,071		30,377

		Moderate		0		13,564

		Other		0		13,879

		Moderate		0		13,879

		NITROGEN		69,644		0

		Major		69,644		0

		Argon		54,467		0

		Major		54,467		0

		Grand Total		315,071		30,377























		Row Labels		Count of Leaks Cost Avoidance										Row Labels		Count of Leaks Cost Avoidance				Row Labels		Count of Leaks Cost Avoidance

		Repaired		8										Air		7				Major		8

		Not Repaired		3										Other		1				Minor		1

		0												NITROGEN		2				Moderate		2

		Grand Total		11										Argon		1				Grand Total		11

														Grand Total		11







		Row Labels		Sum of Leaks Cost Avoidance		Sum of Capturable Cost Avoidance		Sum of Uncapturable Cost Avoidance

		Not Repaired		30,377		30,377		0

		Repaired		315,071		315,071		0

		Grand Total		345,448		345,448		0







		Row Labels		Leaks		kWh

		Major		8		31,827 kWh

		Minor		1		489 kWh

		Moderate		2		2,261 kWh

		Grand Total		11		34,576 kWh







		Row Labels		Cost Avoidance		Leaks

		Not Repaired		30,377		3

		Repaired		315,071		8

		Grand Total		345,448		11















Dashboard

		Ultrasound Leak Survey - Dashboard

		Cost								Cost - INR



																										Survey Name		Year











																										Date		Month

















																										Show All		Repaired

																								0		Refresh		Not Repaired

		Leaks								Leaks

































		Summary								Summary



										Energy/Emissions Avoidance												Identified CFM Total



												4,163		2,189		2		0				Type of Gas		Not Repaired		Repaired		Total

										Type of Gas		(All)										Total CFM Loss

																						Sum of Leak Size		

										Row Labels		Sum of Energy Avoidance (kWh)		Sum of CO2 Avoidance (lbs)		Sum of NO Avoidance (lbs)		Sum of SO2 Avoidance (lbs)				Row Labels		Not Repaired		Repaired

										Not Repaired		2,750		1,254		1		0				Air		1.6		18.4		20.0

										Repaired		31,827		14,513		14		2				Other		2.6				2.6

										Grand Total		34,576		15,767		15		2				NITROGEN				6.6		6.6

																						Argon				4.1		4.1

																												0.0

																								4.2		29.2		33.4



































































































































































































































































































































































































































































































Sum of Repaired Cost	

Major	Minor	Moderate	Moderate	Major	Major	Air	Other	NITROGEN	Argon	190960.3936019851	0	0	0	69643.589592933655	54467.15653270483	Sum of Not Repaired Cost	

Major	Minor	Moderate	Moderate	Major	Major	Air	Other	NITROGEN	Argon	0	2934.3339216988829	13563.705662154614	13878.521070599556	0	0	









Total	

Air	Other	NITROGEN	Argon	7	1	2	1	



Sev Count	

Minor	Moderate	Major	1	2	8	



Amount	Capturable	Uncapturable	345447.70038207661	0	











R Count	Repaired	Not Repaired	8	3	









































RN Cost	Repaired	Not Repaired	315071.13972762355	30376.560654453053	

₹ 315,071

₹ 30,377

73%

8

₹ 345,448

11

Show All

Captured

Remaining

Refresh

Repaired

Not Repaired

Repaired

Total

Complete

₹ 345,448

₹ 0

100%



Detail

		Ultrasound Leak Survey-Detail



		"																														Energy/Emissions Avoidance

		Images		Date		Survey Name		Location Name		Gas		Pressure		Distance		dB		Leak Size
(CFM)		Serial #		Tag #		Repaired		Severity
		Leak Cost
				Energy
(kWh)		CO2
(lb)		NOx
(lb)		SO2
(lb)		Row

		🖼		2/20/2023, 4:39:44 PM		VT 102		UTILITY		Air		100		5.00		19		0.28		AC13U131						Minor		$ 13,563.71				4,163		2,189		2		0		3

		🖼		2/20/2023, 4:50:25 PM		VT 101		UTILITY		Air		100		10.00		35		1.31		AC13U131						Moderate		$ 24,980.29				4,800		2,547		2		0		2

		🖼		2/20/2023, 1:13:11 PM		NGP002		UTILITY		Air		100		2.00		62		2.41		AC13U131				✓		Major		$ 28,801.60				5,585		2,929		3		1		6

		🖼		2/20/2023, 1:03:34 PM		LTDS BLOWER LINE		UTILITY		Air		100		10.00		49		2.78		AC13U131				✓		Major		$ 33,508.99				6,423		4,950		5		0		9

		🖼		2/20/2023, 1:04:10 PM		LTDS BLOWER LINE		UTILITY		Air		100		10.00		51		3.23		AC13U131				✓		Major		$ 38,539.96				10,855		1,055		1		ERROR:#VALUE!		8

		🖼		2/20/2023, 1:15:55 PM		ACP008		UTILITY		Air		100		2.00		69		3.71		AC13U131				✓		Major		$ 65,129.57				2,313		ERROR:#VALUE!		ERROR:#VALUE!		ERROR:#VALUE!		5

		🖼		2/20/2023, 12:34:41 PM		NITROGEN LEAK		UTILITY		Air		100		10.00		62		6.28		AC13U131				✓		Major		$ 13,878.52				N/A		N/A		N/A		N/A		11

		🖼		2/20/2023, 12:56:38 PM		MAIN STEAMLINE SRS		UTILITY		Other		100		100.00		8		2.64		AC13U131						Moderate		$ 28,614.92				N/A		N/A		N/A		N/A		10

		🖼		2/20/2023, 1:16:47 PM		NGP002		UTILITY		NITROGEN		100		2.00		64		2.72		AC13U131				✓		Major		$ 41,028.67				N/A		N/A		N/A		N/A		4

		🖼		2/20/2023, 1:12:51 PM		NGP002		UTILITY		NITROGEN		100		2.00		70		3.90		AC13U131				✓		Major		$ 54,467.16				N/A		N/A		N/A		N/A		7

		🖼		2/20/2023, 5:05:53 PM		ADL GAS LINE LEAK		UTILITY		Argon		100		10.00		55		4.15		AC13U131				✓		Major		0				N/A		N/A		N/A		N/A		1



(Annualized)

(Annualized)



Image

		Ultrasound Leak Survey - Images

		 

		1		N/A														2/20/2023, 5:05:53 PM

														Gas:		Argon		2/20/2023, 5:05:53 PM

														Cost:		$0.00		2/20/2023, 5:05:53 PM

														Tag #:		0		2/20/2023, 5:05:53 PM

														Location:		UTILITY		2/20/2023, 5:05:53 PM

														Comments:		Leak observed in the thin wire - ADL gas line.		2/20/2023, 5:05:53 PM

		2		N/A														2/20/2023, 4:50:25 PM

														Gas:		Air		2/20/2023, 4:50:25 PM

														Cost:		$24,980.29		2/20/2023, 4:50:25 PM

														Tag #:		0		2/20/2023, 4:50:25 PM

														Location:		UTILITY		2/20/2023, 4:50:25 PM

														Comments:		Vacuum leak created and identified from both UV Camera & UP15000 kit		2/20/2023, 4:50:25 PM

		3		N/A														2/20/2023, 4:39:44 PM

														Gas:		Air		2/20/2023, 4:39:44 PM

														Cost:		$13,563.71		2/20/2023, 4:39:44 PM

														Tag #:		0		2/20/2023, 4:39:44 PM

														Location:		UTILITY		2/20/2023, 4:39:44 PM

														Comments:		Vacuum leak created and observed in UV Camera and UP15000 kit		2/20/2023, 4:39:44 PM

		4		N/A														2/20/2023, 1:16:47 PM

														Gas:		NITROGEN		2/20/2023, 1:16:47 PM

														Cost:		$41,028.67		2/20/2023, 1:16:47 PM

														Tag #:		0		2/20/2023, 1:16:47 PM

														Location:		UTILITY		2/20/2023, 1:16:47 PM

														Comments:				2/20/2023, 1:16:47 PM

		5		N/A														2/20/2023, 1:15:55 PM

														Gas:		Air		2/20/2023, 1:15:55 PM

														Cost:		$65,129.57		2/20/2023, 1:15:55 PM

														Tag #:		0		2/20/2023, 1:15:55 PM

														Location:		UTILITY		2/20/2023, 1:15:55 PM

														Comments:				2/20/2023, 1:15:55 PM

		6		N/A														2/20/2023, 1:13:11 PM

														Gas:		Air		2/20/2023, 1:13:11 PM

														Cost:		$28,801.60		2/20/2023, 1:13:11 PM

														Tag #:		0		2/20/2023, 1:13:11 PM

														Location:		UTILITY		2/20/2023, 1:13:11 PM

														Comments:				2/20/2023, 1:13:11 PM

		7		N/A														2/20/2023, 1:12:51 PM

														Gas:		NITROGEN		2/20/2023, 1:12:51 PM

														Cost:		$54,467.16		2/20/2023, 1:12:51 PM

														Tag #:		0		2/20/2023, 1:12:51 PM

														Location:		UTILITY		2/20/2023, 1:12:51 PM

														Comments:				2/20/2023, 1:12:51 PM

		8		N/A														2/20/2023, 1:04:10 PM

														Gas:		Air		2/20/2023, 1:04:10 PM

														Cost:		$38,539.96		2/20/2023, 1:04:10 PM

														Tag #:		0		2/20/2023, 1:04:10 PM

														Location:		UTILITY		2/20/2023, 1:04:10 PM

														Comments:				2/20/2023, 1:04:10 PM

		9		N/A														2/20/2023, 1:03:34 PM

														Gas:		Air		2/20/2023, 1:03:34 PM

														Cost:		$33,508.99		2/20/2023, 1:03:34 PM

														Tag #:		0		2/20/2023, 1:03:34 PM

														Location:		UTILITY		2/20/2023, 1:03:34 PM

														Comments:				2/20/2023, 1:03:34 PM

		10		N/A														2/20/2023, 12:56:38 PM

														Gas:		Other		2/20/2023, 12:56:38 PM

														Cost:		$28,614.92		2/20/2023, 12:56:38 PM

														Tag #:		0		2/20/2023, 12:56:38 PM

														Location:		UTILITY		2/20/2023, 12:56:38 PM

														Comments:				2/20/2023, 12:56:38 PM

		11		N/A														2/20/2023, 12:34:41 PM

														Gas:		Air		2/20/2023, 12:34:41 PM

														Cost:		$13,878.52		2/20/2023, 12:34:41 PM

														Tag #:		0		2/20/2023, 12:34:41 PM

														Location:		UTILITY		2/20/2023, 12:34:41 PM

														Comments:				2/20/2023, 12:34:41 PM

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Survey Settings

				Ultrasound Leak Survey - Settings



				Basic Settings

				Cost Calculations								Location						Capturable Rate

				Cost Type		Cost Per Unit		Unit				New York						100%

				Cost Type		Cost Per Unit		Unit

				Electricity		$ 6.00		kWh

				Air		$ 19.74		1000 cu ft				Leak Severity						Operational Times

				Argon		$ 25.00		1000 cu ft				Major		$20,000				Hours Per Day		24

				Helium		$ 120.00		1000 cu ft				Moderate		$10,000				Days Per Year		365

				NITROGEN		$ 20.00		1000 cu ft				Minor		<10,000

				Other		$ 10.00		1000 cu ft



				Advanced Settings																						Advanced Cost Calculations

				Advanced Cost Calculations

				PSI/Bar		Leak Rate		Leak Rate Power				dB		Leak Rate		Cost

				PSI		Leak Rate		Leak Rate Power

				150		0.0297		1.2712

				125		0.0200		1.3399

				100		0.0140		1.4004

				75		0.0082		1.4978

				50		0.0031		1.6865

				25		0.0010		1.9185

				10		0.0004		2.0766



								PSI/Bar

								150



								Gas

								Air









				Click to insert company icon

















				Formula: Leak Rate X 60 X Hours Per Day X Days Per Year X Gas Cost ($) / 1000 CuFt. = Potential Cost Avoidance (Annually)



				State Electricity Coefficients

				This data was prepared using information from "State Electricity Profiles 2020" by the Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels, U.S. Department of Energy, Washington, DC 20585. The original data should be attributed to the Energy Information Administration and should not be construed as advocating or reflecting any policy of the Department of Energy or any other organization.



				Net Electrical Generation		Net Electrical Generation
		Sulfur Dioxide
		Nitrogen Oxide
		Carbon Dioxide
		Sulfur Dioxide
		Nitrogen Oxide
		Carbon Dioxide
		Emission Coefficient  SO2 lb/kWh 		Emission Coefficient  NOx lb/kWh 		Emission Coefficient  CO2 lb/kWh 

				Net Electrical Generation		Net Electrical Generation
MWH		Sulfur Dioxide
1000 tonnes		Nitrogen Oxide
1000 tonnes		Carbon Dioxide
1000 tonnes		Sulfur Dioxide
lbs		Nitrogen Oxide
lbs		Carbon Dioxide
lbs		Emission Coefficient
SO2 Lbs/KWH		Emission Coefficient
NO2 Lbs/KWH		Emission Coefficient
CO2 Lbs/KWH

				Other		- 0		- 0		- 0		- 0		- 0		- 0		- 0		0.0000		0.0000		0.0000

				Alabama		137,542,702		26		21		44,803		57,511,023		45,773,810		98,772,447,090		0.0004		0.0003		0.7181

				Alaska		6,276,441		2		20		3,459		4,869,929		43,536,155		7,625,425,485		0.0008		0.0069		1.2149

				Arizona		109,305,057		8		25		35,714		16,543,210		56,208,113		78,735,196,208		0.0002		0.0005		0.7203

				Arkansas		54,641,259		29		16		23,469		64,345,238		34,916,226		51,740,262,346		0.0012		0.0006		0.9469

				Califiornia		193,074,930		1		66		43,444		3,055,556		145,795,855		95,775,000,000		0.0000		0.0008		0.4961

				Colorado		54,115,011		8		17		29,071		18,196,649		37,865,961		64,090,279,982		0.0003		0.0007		1.1843

				Connecticut		41,190,572		0		6		10,186		981,041		12,528,660		22,455,209,436		0.0000		0.0003		0.5452

				Delaware		5,205,372		0		1		2,667		593,034		2,943,122		5,879,005,732		0.0001		0.0006		1.1294

				District of Columbia		201,104		- 0		1		108		- 0		1,157,407		237,217,813		0.0000		0.0058		1.1796

				Florida		250,827,799		35		48		96,717		77,321,429		106,545,414		213,221,567,460		0.0003		0.0004		0.8501

				Georgia		120,126,001		42		32		39,865		93,095,238		71,230,159		87,886,602,734		0.0008		0.0006		0.7316

				Hawaii		9,079,019		16		15		6,418		34,431,217		32,870,370		14,149,713,404		0.0038		0.0036		1.5585

				Idaho		17,686,135		4		4		2,221		7,863,757		9,532,628		4,896,459,436		0.0004		0.0005		0.2769

				Illinois		173,394,525		56		25		47,512		124,063,051		55,473,986		104,744,329,806		0.0007		0.0003		0.6041

				Indiana		89,956,915		35		55		64,775		76,289,683		121,712,963		142,801,538,801		0.0008		0.0014		1.5874

				Iowa		59,636,671		17		17		21,135		38,218,695		38,410,494		46,594,944,885		0.0006		0.0006		0.7813

				Kansas		54,541,831		4		13		20,346		8,024,691		29,757,496		44,854,283,510		0.0001		0.0005		0.8224

				Kentucky		63,539,007		37		28		49,750		81,170,635		62,043,651		109,678,738,977		0.0013		0.0010		1.7262

				Louisiana		100,773,771		25		54		44,417		54,973,545		119,649,471		97,921,421,958		0.0005		0.0012		0.9717

				Maine		10,001,870		6		5		1,824		13,203,263		11,283,069		4,021,968,695		0.0013		0.0011		0.4021

				Maryland		36,029,204		3		5		10,219		7,012,787		11,992,945		22,528,481,041		0.0002		0.0003		0.6253

				Massachusettes		18,214,141		2		7		7,958		3,893,298		16,399,912		17,543,070,988		0.0002		0.0009		0.9632

				Michigan		106,624,721		41		58		53,183		89,660,494		128,888,889		117,246,666,667		0.0008		0.0012		1.0996

				Minnesota		56,510,143		13		18		20,957		28,170,194		39,788,360		46,200,628,307		0.0005		0.0007		0.8176

				Mississippi		66,581,788		11		16		26,744		24,874,339		34,850,088		58,958,350,970		0.0004		0.0005		0.8855

				Missouri		72,567,869		84		48		54,133		184,587,743		106,274,250		119,341,335,979		0.0025		0.0015		1.6445

				Montana		23,353,290		7		9		10,416		14,911,817		20,727,513		22,961,917,989		0.0006		0.0009		0.9832

				Nebraska		36,848,681		37		18		20,950		81,022,928		39,975,750		46,185,857,584		0.0022		0.0011		1.2534

				Nevada		40,424,745		2		10		13,481		4,195,326		21,318,342		29,719,358,466		0.0001		0.0005		0.7352

				New Hampshire		16,350,578		0		1		1,728		679,012		3,101,852		3,808,776,455		0.0000		0.0002		0.2329

				New Jersey		61,106,458		3		9		14,902		5,526,896		19,012,346		32,853,137,125		0.0001		0.0003		0.5376

				New Mexico		34,075,584		3		13		18,656		6,280,864		27,614,638		41,129,120,370		0.0002		0.0008		1.2070

				New York		129,430,271		7		26		26,772		15,189,594		56,931,217		59,020,116,843		0.0001		0.0004		0.4560

				North Carolina		124,363,443		30		38		38,462		66,494,709		83,822,751		84,791,873,898		0.0005		0.0007		0.6818

				North Dakota		42,176,424		32		28		27,415		69,975,750		62,720,459		60,439,235,009		0.0017		0.0015		1.4330

				Ohio		120,992,733		84		50		67,225		185,440,917		109,417,989		148,203,430,335		0.0015		0.0009		1.2249

				Oklahoma		82,297,832		7		18		25,817		15,919,312		40,577,601		56,914,927,249		0.0002		0.0005		0.6916

				Oregon		63,624,782		6		15		9,371		13,458,995		33,223,104		20,660,061,728		0.0002		0.0005		0.3247

				Pennsylvania		230,143,279		35		38		72,284		76,267,637		84,779,541		159,357,231,041		0.0003		0.0004		0.6924

				Rhode Island		8,894,940		0		3		3,357		61,728		6,761,464		7,400,260,141		0.0000		0.0008		0.8320

				South Carolina		98,528,797		19		11		23,081		42,063,492		24,896,384		50,883,428,131		0.0004		0.0003		0.5164

				South Dakota		14,146,539		1		1		2,362		1,364,638		2,588,183		5,206,854,056		0.0001		0.0002		0.3681

				Tennesse		80,566,010		19		10		22,782		42,524,250		21,825,397		50,224,720,018		0.0005		0.0003		0.6234

				Texas		473,514,913		127		144		202,445		279,664,903		317,705,026		446,308,419,312		0.0006		0.0007		0.9425

				Utah		37,087,309		7		28		26,297		15,813,492		62,056,878		57,974,861,111		0.0004		0.0017		1.5632

				Vermont		2,156,407		0		1		8		88,183		2,427,249		18,097,443		0.0000		0.0011		0.0084

				Virginia		103,056,183		11		21		31,807		24,731,041		45,597,443		70,121,708,554		0.0002		0.0004		0.6804

				Washington		116,114,468		13		13		11,999		27,852,734		28,589,065		26,453,251,764		0.0002		0.0002		0.2278

				West Virginia		56,661,533		30		28		49,518		66,840,829		60,954,586		109,166,719,577		0.0012		0.0011		1.9266

				Wisconsin		61,448,545		14		21		33,174		31,216,931		46,964,286		73,133,877,866		0.0005		0.0008		1.1902

				Wyoming		42,010,989		25		31		37,556		54,223,986		68,496,473		82,796,172,840		0.0013		0.0016		1.9708

				Austria		65,697,000		7		13		15,834		15,211,640		27,976,190		34,907,870,370		0.0002		0.0004		0.5313

				Belgium		87,025,000		54		42		29,709		118,761,023		93,276,014		65,495,304,233		0.0014		0.0011		0.7526

				Bulgaria		44,365,000		771		60		29,642		1,698,919,753		131,349,206		65,349,338,624		0.0383		0.0030		1.4730

				Croatia		12,459,000		26		11		6,914		56,569,665		24,691,358		15,241,534,392		0.0045		0.0020		1.2233

				Cyprus		4,377,000		34		7		3,444		75,176,367		15,299,824		7,593,408,289		0.0172		0.0035		1.7348

				Czech Republic		82,578,000		141		95		57,932		310,052,910		210,493,827		127,716,820,988		0.0038		0.0025		1.5466

				Denmark		36,355,000		8		48		22,130		17,746,914		105,555,556		48,787,962,963		0.0005		0.0029		1.3420

				Estonia		10,205,000		62		12		14,316		136,882,716		27,336,861		31,559,744,268		0.0134		0.0027		3.0926

				Finland		70,550,000		30		34		21,672		66,291,887		74,911,817		47,776,895,944		0.0009		0.0011		0.6772

				France		576,169,000		185		147		63,168		406,944,444		324,581,129		139,258,333,333		0.0007		0.0006		0.2417

				Germany		620,300,000		290		286		361,952		639,197,531		629,409,171		797,953,791,887		0.0010		0.0010		1.2864

				Greece		60,020,000		414		90		58,179		913,249,559		198,875,661		128,260,802,469		0.0152		0.0033		2.1370

				Hungary		35,755,000		21		28		16,913		45,634,921		61,596,120		37,285,604,056		0.0013		0.0017		1.0428

				Iceland		8,686,000						23		- 0		- 0		49,823,633		0.0000		0.0000		0.0057

				Ireland		25,357,000		44		33		15,657		96,318,342		73,677,249		34,517,835,097		0.0038		0.0029		1.3613

				Italy		303,699,000		258		145		159,877		569,797,178		320,370,370		352,461,463,845		0.0019		0.0011		1.1606

				Latvia		4,905,000		1		6		2,068		2,491,182		14,175,485		4,559,611,993		0.0005		0.0029		0.9296

				Lithuania		14,784,000		28		10		5,880		61,992,945		22,707,231		12,962,676,367		0.0042		0.0015		0.8768

				Luxembourg		4,129,000		0		1		356		66,138		1,499,118		785,339,506		0.0000		0.0004		0.1902

				Malta		2,240,000		12		5		2,201		26,278,660		11,794,533		4,853,152,557		0.0117		0.0053		2.1666

				Netherlands		109,291,560		25		15		32,601		55,114,638		33,068,783		71,871,186,067		0.0005		0.0003		0.6576

				Norway		138,055,000		2		43		12,487		4,298,942		94,797,178		27,528,637,566		0.0000		0.0007		0.1994

				Poland		156,936,000		689		262		180,615		1,517,901,235		577,976,190		398,180,335,097		0.0097		0.0037		2.5372

				Portugal		53,054,000		47		10		3,373		103,615,520		22,045,855		7,436,067,019		0.0020		0.0004		0.1402

				Romania		59,413,000		495		101		46,269		1,090,255,732		221,979,718		102,004,938,272		0.0184		0.0037		1.7169

				Russia		951,100,000		5,000		1,750		432,000		11,022,927,690		3,858,024,691		952,380,952,381		0.0116		0.0041		1.0013

				Slovakia		31,455,000		52		17		11,275		114,572,310		37,389,771		24,856,635,802		0.0036		0.0012		0.7902

				Slovenia		15,117,000		32		15		6,358		71,538,801		33,068,783		14,016,490,300		0.0047		0.0022		0.9272

				Spain		294,040,000		1,025		354		125,161		2,259,964,727		779,894,180		275,928,284,832		0.0077		0.0027		0.9384

				Sweden		158,435,000		9		14		11,185		20,260,141		30,820,106		24,658,355,379		0.0001		0.0002		0.1556

				Switzerland		59,593,000		2		3		3,407		4,365,079		5,996,473		7,511,926,808		0.0001		0.0001		0.1261

				Turkey		161,956,000		701		191		88,557		1,546,230,159		421,604,938		195,231,194,885		0.0095		0.0026		1.2055

				United Kingdom		398,403,000		462		462		209,235		1,018,827,160		1,018,055,556		461,276,543,210		0.0026		0.0026		1.1578

				Total		8,663,522,151		11,949		5,522		3,603,350		26,342,215,608		12,173,813,933		7,943,892,425,044		0		0		81

























































































































































































































































































































































































































































Advanced Cost Calculations

Click to insert company icon

(mWh)

(lb)

(lb)

(lb)

(1,000 tonnes)

(1,000 tonnes)

(1,000 tonnes)



Background Detail

		Images		Date		Month		Year		Survey Name		Location Name		Type of Gas		Pressure at Leak		Distance		dB Reading		Repaired Cost		Not Repaired Cost		Repaired (Y/N)		Capturable Cost Avoidance		Uncapturable Cost Avoidance		Leak Size
		Serial #		Tag #		Repaired		Leak Severity		Leaks Cost Avoidance		Column15		Energy Avoidance (kWh)		CO2 Avoidance (lbs)		NO Avoidance (lbs)		SO2 Avoidance (lbs)		Column20

		🖼		2/20/2023, 4:39:44 PM		2/20/2023, 4:39:44 PM		ERROR:#VALUE!		VT 102		UTILITY		Air		100		5		19.0		0		2934.3339216989		Not Repaired		2934.3339216989		0		0.2828179887		AC13U131				Not Repaired		Minor		2934.3339216989				489.0556536165		223.0090503263		0.2151160875		0.0261717525		3

		🖼		2/20/2023, 4:50:25 PM		2/20/2023, 4:50:25 PM		ERROR:#VALUE!		VT 101		UTILITY		Air		100		10		35.0		0		13563.7056621546		Not Repaired		13563.7056621546		0		1.3073017783		AC13U131				Not Repaired		Moderate		13563.7056621546				2260.6176103591		1030.8401154535		0.9943555752		0.1209766701		2

		🖼		2/20/2023, 1:13:11 PM		2/20/2023, 1:13:11 PM		ERROR:#VALUE!		NGP002		UTILITY		Air		100		2		62.0		24980.2854294494		0		Repaired		24980.2854294494		0		2.4076585248		AC13U131				Repaired		Major		24980.2854294494				4163.3809049082		1898.4989027006		1.8313053016		0.2228028111		6

		🖼		2/20/2023, 1:03:34 PM		2/20/2023, 1:03:34 PM		ERROR:#VALUE!		LTDS BLOWER LINE		UTILITY		Air		100		10.0000002437		49.0		28801.5955710025		0		Repaired		28801.5955710025		0		2.7759653628		AC13U131				Repaired		Major		28801.5955710025				4800.2659285004		2188.9180466734		2.1114456363		0.2568856339		9

		🖼		2/20/2023, 1:04:10 PM		2/20/2023, 1:04:10 PM		ERROR:#VALUE!		LTDS BLOWER LINE		UTILITY		Air		100		10		51.0		33508.9864524786		0		Repaired		33508.9864524786		0		3.2296747416		AC13U131				Repaired		Major		33508.9864524786				5584.8310754131		2546.6792279179		2.4565445705		0.2988715401		8

		🖼		2/20/2023, 1:15:55 PM		2/20/2023, 1:15:55 PM		ERROR:#VALUE!		ACP008		UTILITY		Air		100		2		69.0		38539.9562574892		0		Repaired		38539.9562574892		0		3.7145714164		AC13U131				Repaired		Major		38539.9562574892				6423.3260429149		2929.0323712119		2.825365083		0.3437434939		5

		🖼		2/20/2023, 12:34:41 PM		2/20/2023, 12:34:41 PM		ERROR:#VALUE!		NITROGEN LEAK		UTILITY		Air		100		10		62.0		65129.5698915653		0		Repaired		65129.5698915653		0		6.2773407698		AC13U131				Repaired		Major		65129.5698915653				10854.9283152609		4949.8400377254		4.7746502724		0.5809001381		11

		🖼		2/20/2023, 12:56:38 PM		2/20/2023, 12:56:38 PM		ERROR:#VALUE!		MAIN STEAMLINE SRS		UTILITY		Other		100		100		8.0		0		13878.5210705996		Not Repaired		13878.5210705996		0		2.6405100971		AC13U131				Not Repaired		Moderate		13878.5210705996				N/A		N/A		N/A		N/A		10

		🖼		2/20/2023, 1:16:47 PM		2/20/2023, 1:16:47 PM		ERROR:#VALUE!		NGP002		UTILITY		NITROGEN		100		2		64.0		28614.9171581268		0		Repaired		28614.9171581268		0		2.7221192122		AC13U131				Repaired		Major		28614.9171581268				N/A		N/A		N/A		N/A		4

		🖼		2/20/2023, 1:12:51 PM		2/20/2023, 1:12:51 PM		ERROR:#VALUE!		NGP002		UTILITY		NITROGEN		100		2		70.0		41028.6724348068		0		Repaired		41028.6724348068		0		3.9030320048		AC13U131				Repaired		Major		41028.6724348068				N/A		N/A		N/A		N/A		7

		🖼		2/20/2023, 5:05:53 PM		2/20/2023, 5:05:53 PM		ERROR:#VALUE!		ADL GAS LINE LEAK		UTILITY		Argon		100		10		55.0		54467.1565327048		0		Repaired		54467.1565327048		0		4.1451412886		AC13U131				Repaired		Major		54467.1565327048				N/A		N/A		N/A		N/A		1
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Translations

		Active		English/US		German/DE		Spanish/Int		Francais/FR		Greek/GR		Magyar/Hun		Italiano/IT		Dutch/NL		Polish		Portuguese/PT		Russian/RU

		Austria		Austria		Österreich		Austria		Autriche		Αυστρία		Ausztria		Austria		Oostenrijk		Austria		Áustria		Австрия

		Belgium		Belgium		Belgien		Bélgica		Belgique		Βέλγιο		Belgium		Belgio		Belgie		Belgia		Bélgica		Бельгия

		Bulgaria		Bulgaria		Bulgarien		Bulgaria		Bulgarie		Βουλγαρία		Bulgária		Bulgaria		Bulgarij		Bułgaria		Bulgária		Болгария

		Croatia		Croatia		Kroatien		Croacia		Croatie		Κροατία		Horvátország		Croazia		kroatie		Chorwacja		Croácia		Хорватия

		Cyprus		Cyprus		Zypern		Chipre		Chypre		Κύπρος		Ciprus		Cipro		Cyprus		Cypr		Chipre		Кипр

		Czech Republic		Czech Republic		Tschechische Republik		República Checa		République Chèque		Δημοκρατία της Τσεχίας		Cseh Köztársaság		Repubblica Ceca		Tsjechië		Czechy		República Checa		Чехия

		Denmark		Denmark		Dänemark		Dinamarca		Danemark		Δανία		Dánia		Danimarca		Denemarken		Dania		Dinamarca		Дания

		Estonia		Estonia		Estland		Estonia		Estonie		Εσθονία		Észtország		Estonia		Estland		Estonia		Estônia		Эстония

		Finland		Finland		Finnland		Finlandia		Finlande		Φιλανδία		Finnország		Finlandia		Finland		Finlandia		Finlândia		Финляндия

		France		France		Frankreich		Francia		France		Γαλλία		Franciaország		Francia		Frankrijk		Francja		França		Франция

		Germany		Germany		Deutschland		Alemania		Allemagne		Γερμανία		Németország		Germania		Duitsland		Niemcy		Alemanha		Германия

		Greece		Greece		Griechenland		Grecia		Grèce		Ελλάδα		Görögország		Grecia		Griekenland		Grecja		Grécia		Греция

		Hungary		Hungary		Ungarn		Hungría		Hongrie		Ουγκαρία		Magyarország		Ungheria		Hongarije		Węgry		Hungria		Венгрия

		Iceland		Iceland		Island		Islandia		Islande		Ισλανδία		Izland		Islanda		Ijsland		Islandia		Islândia		Исландия

		Ireland		Ireland		Irland		Irlanda		Irlande		Ιρλανδία		Írország		Irlanda		Ierland		Irlandia		Irlanda		Ирландия

		Italy		Italy		Italien		Italia		Italie		Ιταλία		Olaszország		Italia		Italie		Włochy		Itália		Италия

		Latvia		Latvia		Lettland		Letonia		Lettonie		Λετονία		Lettország		Lettonia		Letland		Łotwa		Letônia		Латвия

		Lithuania		Lithuania		Litauen		Lituania		Lituanie		Λιθουανία		Litvánia		Lituania		Litouwen		Litwa		Lituânia		Литва

		Luxembourg		Luxembourg		Luxemburg		Luxemburgo		Luxembourg		Λουξεμβούργο		Luxemburg		Lussemburgo		Luxemburg		Luksemburg		Luxemburgo		Люксимбург

		Malta		Malta		Malta		Malta		Malte		Μάλτα		Málta		Malta		Malta		Malta		Malta		Мальта

		Netherlands		Netherlands		Niederlande		Países Bajos		Hollande		Ολανδία		Hollandia		Olanda		Nederland		Holandia		Holanda		Нидерланды

		Norway		Norway		Norwegfen		Noruega		Norvège		Νορβηγία		Norvégia		Norvegia		Noorwegen		Norwegia		Noruega		Норвегия

		Poland		Poland		Polen		Polonia		Pologne		Πολωνία		Lengyelország		Polonia		Polen		Polska		Polônia		Польша

		Portugal		Portugal		Portugal		Portugal		Portugal		Πορτογαλία		Portugália		Portogallo		Portugal		Portugalia		Portugal		Португалия

		Romania		Romania		Rumänien		Rumanía		Roumanie		Ρουμανία		Románia		Romania		Roemenie		Rumunia		Romênia		Румыния

		Russia		Russia		Russland		Rusia		Russie		Ρωσσία		Oroszország		Russia		Rusland		Rosja		Rússia		Россия

		Slovakia		Slovakia		Slowakai		Eslovaquia		Slovaquie		Σλοβακία		Szlovákia		Slovacchia		Slowakije		Słowacja		Eslováquia		Словакия

		Slovenia		Slovenia		Slowenien		Eslovenia		Slovénie		Σλοβενία		Szlovénia		Slovenia.		Slovenië		Słowenia		Eslovênia		Словения

		Spain		Spain		Spanien		España		Espagne		Ισπανία		Spanyolország		Spagna		Spanje		Hiszpania		Espanha		Испания

		Sweden		Sweden		Schweden		Suecia		Suède		Σουηδία		Svédország		Svezia		Zweden		Szwecja		Suécia		Швеция

		Switzerland		Switzerland		Schweiz		Suiza		Suisse		Ελβετία		Svájc		Svizzera		Zwitserland		Szwajcaria		Suíça		Швейцария

		Turkey		Turkey		Türkei		Turquía		Turquie		Τουρκία		Törökország		tacchino		Turkije		Turcja		Turquia		Турция

		United Kingdom		United Kingdom		Vereinigtes Königreich		Reino Unido		Royaume-Uni		Ηνωμένο Βασίλειο		Egyesült Királyság		Regno Unito		Verenigd Koninkrijk		Zjednoczone Królestwo		Reino Unido		Великобритания

		Net Electrical Generation		Net Electrical Generation		Netto Stromerzeugung		Generación eléctrica neta		Coût de l'électricité		Καθαρή Ηλεκτρική Παραγωγή		Nettó Elektromos Termelés		Generazione elettrica netta		Netto elektrische opwekking		Generowana moc netto		Geração líquida de electricidade		Чистая Выработка Электроэнергии

		Carbon Dioxide		Carbon Dioxide		Kohlendioxid		Dióxido de carbono		Dioxyde de carbone		Διοξείδιο του Άνθρακα		Szén-dioxid		Diossido di carbonio		koolstofoxide		Dwutlenek węgla		Dióxido de carbono		Углекислый газ

		Nitrogen Oxide		Nitrogen Oxide		Stickstoffdioxid		Oxido de nitrógeno		Oxyde d'Azote		Οξείδιο του Αζώτου		Nitrogén oxid		Ossido di azoto		Stikstofoxide		Tlenek azotu		Óxido de nitrogênio		Оксид Азота

		Sulfur Dioxide		Sulfur Dioxide		Schwefeldioxid		Dióxido de azufre		Dioxyde de soufre		Διοξείδιο του Θείου		Kén-dioxid		Diossido di zolfo		zwaveldioxide		Dwutlenek siarki		Dióxido de enxofre		Диоксид Серы

		Emission Coefficient		Emission Coefficient		Emmisionskoeffizient		Coeficiente de emisión		Coefficient d'émission		Συντελεστής Εκπομπών		Kibocsátási együttható		Coefficiente di emissione		Emissiecoëfficiënt		Współczynnik emisji		Coeficiente de emissão		Коэффициент Выбросов

		State Electricity Coefficients		State Electricity Coefficients		Staatlicher Elektrizitätskoeffizient		Coeficientes eléctricos estatales		Coefficient d'électricité par état		Συντελεστής Ηλεκτρικής Ενέργειας του Κράτους		Állami villamosenergia-együtthatók		Coefficienti di elettricità dello stato		Landelijk Elektriciteitscoëfficiënten		Współczynniki Emisji dla Krajów/Stanów		Coeficientes de electricidade do estado		Коэффициенты Электроэнергии в Штатах

		Identified CFM Total		Identified CFM Total		festgestellte CFM gesamt		Pies cúbicos por minuto totales identificados		Total des CFM identifiés		Προσδιορισμένο CFM Σύνολο		Összes Azonosított CFM		CFM totali Identificati		Geïdentificeerd CFM Totaal		Wykryto łącznie CFM		CFM Total Identificado		Идентифицированный Общий Объём CFM

		Identified LPM Total		Identified LPM Total		festgestellte LPM gesamt		Litros por minuto toales identificados		Total des LPM identifiés		Προσδιορισμένο LPM Σύνολο		Összes Azonosított LPM		LPM totali Identificati		Geïdentificeerd LPM Totaal		Wykryto łącznie l/min		LPM Total Identificado		Идентифицированный Общий Объём LPM

		Month		Month		Monat		Mes		Mois		Μήνας		Hónap		Mese		Maand		Miesiąc		Mês		Месяц

		Capturable Rate		Capturable Rate		Erfassbarkeitsrate		Tasa evitable		Taux détectable		Καταγράψιμο ποσοστό		Elérhető megtakarítás arány		% Rilevabile		Meetbare flow		Osiągalność		Taxa Capturável		Захватываемая Ставка

		Operational Times		Operational Times		Betriebszeiten		Datos operacionales		Temps de fonctionnement		Λειτουργικοί Χρόνοι		Működési idő		Tempi di operatività		Draaiuren		Czas pracy		Tempos de Operação		Время Работы

		Hours Per Day		Hours Per Day		Stunden pro Tag		Horas al día		Heures par jours		Ώρες ανά ημέρα		Óra naponta		Ore al giorno		Uren per dag		Godziny dziennie		Horas por dia		Часов в День

		Days Per Year		Days Per Year		Tage pro Jahr		Días al año		Jours par an		Ημέρες ανά έτος		Nap Évente		Giorni all'anno		Dagen per jaar		Dni w roku		Dias por ano		Дней в Год

		Repaired		Repaired		Repariert		Evitado		Réparées		Επισκευάστηκε		Javítva		Riparato		Gerepareerd		Naprawiono		Reparado		Восстановленный

		Location Name		Location Name		Standort Name		Nombre de la ubicación/máquina		Localisation		Ονομα τοποθεσίας		Helyszín Neve		Nome della posizione		Locatie naam		Lokalizacja		Nome do local		Название Места

		Type of Gas		Type of Gas		Gastyp		Tipo de gas		Type de gaz		Τύπος Αερίου		Gáztípus		Tipologia di gas		Type gas		Rodzaj gazu		Tipo de gás		Тип Газа

		Leak Rate		Leak Rate		Leckagerate		Tasa de fuga		Taux de fuite		Ρυθμός διαρροής		Szivárgási Arány		Tasso di perdita		leksnelheid		Wielkość wycieku		Taxa de fuga		Скорость Утечки

		Formula		Formula		Formel		Fórmula		Formule		Τύπος		Képlet		Formula		formule		Formuła		Fórmula		Формула

		Gas Cost		Gas Cost		Gaskosten		Costo de gas		Cout du gaz		Κόστος αερίου		Gáz Ára		Costo del gas		gas kosten		Koszt gazu		Custo de gás		Стоимость Газа

		Potential Cost Avoidance (Annually)		Potential Cost Avoidance (Annually)		Potenzielle Kostenvermeidung (jährlich)		Coste evitable anual		Economies annuelles réalisables		Πιθανή αποφυγή κόστους (ετησίως)		Lehetséges költségmegtakarítás (évente)		Contenimento dei costi potenziale (annualmente)		Potentiële kostenvermijding (jaarlijks)		Potencjalne oszczędności (roczne)		Custos potenciais evitados (anualmente)		Потенциальное избежание затрат (ежегодно)

		Air		Air		Luft		Aire		Air		Αέρας		Levegő		Aria		Lucht		Powietrze		Ar		Воздух

		This data was prepared using information from "State Electricity Profiles 2020" by the Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels, U.S. Department of Energy, Washington, DC 20585. The original data should be attributed to the Energy Information Administration and should not be construed as advocating or reflecting any policy of the Department of Energy or any other organization.		This data was prepared using information from "State Electricity Profiles 2020" by the Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels, U.S. Department of Energy, Washington, DC 20585. The original data should be attributed to the Energy Information Administration and should not be construed as advocating or reflecting any policy of the Department of Energy or any other organization.		Diese Daten wurden durch Informationen der "State Electricity Profile 2006" (2007.11.21), der Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels, U.S. Department of Energy, Washington, DC 20585 vorbereitet. Die Originaldaten müssen auf der Energy Information Administration zugeführt werden und sollte nicht als Befürwortung oder politische Einstellung des Energieministeriums oder einer anderen Organisation ausgelegt werden.		Esta información fue preparada utilizando información de "Informes de energía estateles del 2006# (21/11/2007) por la Administración de Información de Energia, Oficina de Carbon, Nuclear, Electrica y de Combustibles Alternos, del Departamento de Energia de E.U.A., Washington, DC 20585. Los datos originales deberán ser atribuidos a la Administración de Información de Energia y no deberá ser interpretado como recomendación o refleja cualquier politica del Departamento de Energia de cualquier otra organización.		Ces données ont été préparées à partir d'informations tirées des « State Electricité Profiles 2006 » (21/11/2007) par l'Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels, US Department of Energy, Washington, DC 20585. Les données originales doivent être attribués à l'Energy Information Administration et ne doivent pas être interprétés comme préconisant ou reflétant une politique du ministère de l'Énergie ou de toute autre organisation.		Αυτά τα δεδομένα προετοιμάστηκαν χρησιμοποιώντας πληροφορίες από "State Electricity Profiles 2006" (21/11/2007) από την Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels, US Department of Energy, Washington, DC 20585. Τα αρχικά δεδομένα θα πρέπει να αποδίδονται στη Διοίκηση Ενεργειακών Πληροφοριών και δεν θα πρέπει να ερμηνεύεται ότι υποστηρίζουν ή αντικατοπτρίζουν οποιαδήποτε πολιτική του Υπουργείου Ενέργειας ή οποιουδήποτε άλλου οργανισμού.		Ezeket az adatokat a "State Electricity Profiles 2006" (2007. 11. 21.) adatai alapján állította össze az Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels, US Department of Energy, Washington, DC 20585. Az eredeti adatok az Energy Information Administration nevéhez fűződik, és nem értelmezhető úgy, mint amely az Energiaügyi Minisztérium vagy bármely más szervezet politikáját támogatja vagy tükrözi.		Questi dati sono stati preparati utilizzando le informazioni da "State Electricity Profiles 2006" (11/12/03/2007) dall'amministrazione dell'energia informazione, dell'Ufficio del carbone, del nucleare, dei combustibili elettrici e alternativi, del Dipartimento dell'Energia degli Stati Uniti, del Washington, DC 20585. I dati originali dovrebbe essere attribuiti all'amministrazione dell'informazione energetica e non dovrebbe essere interpretato come sostenere o riflettere alcuna politica del Dipartimento di Energia o di qualsiasi altra organizzazione.		Deze gegevens zijn opgesteld met behulp van informatie uit "State Electricity Profiles 2006" (11/21/2007) door de Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels, US Department of Energy, Washington, DC 20585. De oorspronkelijke gegevens moet worden toegeschreven aan de Energy Information Administration en mag niet worden opgevat als een pleitbezorger of weerspiegeling van enig beleid van het ministerie van Energie of een andere organisatie		This data was prepared using information from "State Electricity Profiles 2006" (11/21/2007) by the Energy Information Administration, Office of Coal, Nuclear, Electric and Alternate Fuels, U.S. Department of Energy, Washington, DC 20585. The original data should be attributed to the Energy Information Administration and should not be construed as advocating or reflecting any policy of the Department of Energy or any other organization.		Esses dados foram preparados usando informações de "Perfis de Electricidade do Estado de 2006" (11/21/2007) pela Administração de Informações Energéticas, Escritório de Combustíveis de Carvão, Nuclear, Elétrico e Suplente, Departamento de Energia dos EUA, Washington, DC 20585. Os dados originais deve ser atribuídos à administração de informações energéticas e não deve ser interpretado como defendendo ou refletindo qualquer política do Departamento de Energia ou de qualquer outra organização.		Эти данные были подготовлены с использованием информации из «State Electricity Profiles 2006» (21.11.2007) Управления энергетической информации, Управления по углю, атомной энергии, электричеству и альтернативным видам топлива, Министерство энергетики США, Вашингтон, округ Колумбия, 20585. Исходные данные должны быть отнесены к Управлению энергетической информации и не должны рассматриваться как отстаивающие или отражающие какую-либо политику Министерства энергетики или любой другой организации.

		Cost Calculations		Cost Calculations		Kostrenkalkulation		Cálculo de costes		Calcul du coût		Υπολογισμοί Κόστους		Költségelemzések		Calcolatore dei costi		kosten berekening		Kalkulacja kosztów		Cálculos de custo		Расчеты Затрат

		Electricity		Electricity		Stromkosten		Precio de la electricidad		Coût de l'électricité		Κόστος Ηλεκτρικής Ενέργειας		Villamosenergia költség		Costo dell'elettricità		electriciteit kosten		Koszt energii 		Custo de eletricidade		Стоимость Электроэнергии

		Argon		Argon		Argon		Argón		Argon		Αργόν		Argon		Argon		Argon		Argon		Árgon		Аргон

		Helium		Helium		Helium		Helio		Hélium		Ήλιο		Hélium		Elio		Helium		Hel		Hélio		Гелий

		Hydrogen		Hydrogen		Wasserstoff		Hidrógeno		Hydrogène		Υδρογόνο		Hidrogén		Idrogeno		Waterstof		Wodór		Hidrogénio		Водород
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One Technology cannot do everything, while successful
integration between different technologies will give you
a clear picture and high confidence level before taking
the action
using the right technology in the right time will lead you
to take the right action
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