GRAY MATTER

You Don’t Know What You Don’'t Know

Using Analytics to Improve Maintenance/Operations '

Mark Meisel - Director of Water/Wastewater Solutions

Partner




GRAY MATTER

We solve complex data and control problems

* We increase throughput or quality for

manufacturers

 We increase production and reduce costs for oil

and gas producers

 We aid in compliance and better usage of assets in

water and wastewater authorities
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GRAY MATTER

We Do Some of the Most
Important Work Imaginable

We play a big part in making
sure people in major cities all
across North America have
safe water to drink.

5 out of 6 major
municipalities in Ohio trust
Gray Matter Systems.
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GRAY MATTER

What Is Your Maintenance Regimen?

Planned / Cl.';mﬁﬁﬁ@"''Bﬂ”':l
Scheduled Mainfenance

Don't Repair [t!

Repair It After Repair It Before ELIMINATE THE
It Breaks It Breaks ROOT CAUSE

High Cost Planned Predictive
Overtime Scheduled Defect Elimination
Breakdown Coordinated Life Extension
Preventive Precision
Redesign
Work Reduction
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GRAY MATTER

Condition Based Monitoring/Maintenance — A Simple (but useful) Example

Are alternations occurring in a duplex pump?
Monitor Running Signal via SCADA and historize

Use CBM Tool to determine if alternations are occurring
When not occurring take action

Have CBM Tool send email or text to notify maintenance
Use CBM to interact with CMMS to issue workorder

nehwnNReE

CONNECT - COLLECT - VISUALIZE - ANALYZE - REPORT WWW.GRAYMATTERSYSTEMS.COM



GRAY MATTER

Condition Based Monitoring/Maintenance — Another Simple (but useful) Example

Does My Pump Need Maintenance?

Monitor Flow vs. Motor Current via SCADA and historize
Use CBM Tool to determine if pump is performing correctly
When Flow is Decreasing, but Motor Current is increasing...
Have CBM Tool send email or text to notify maintenance
Use CBM to interact with CMMS to issue workorder

nehwnNReE
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GRAY MATTER

Building a Condition-Based
Maintenance Program

Machine J Acceptable

ﬂ Setand Review | Establish

Yithin Limits
Acceptable Machine No Fault
Condition Baseline Located
T
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Intake from Lake — VED Controlled Pump

Common Manifold (Header) — e e

Intermittent Extreme . High. Turbidity On Only One Filter

Hired Divers to.inspect — ggpensive — problem not found

“Replaced media —é; perrs;lve — problem not solved

roblem Existed forTwo-Years,

_+ Turnedto.Data Analysis to troubleshoot
Problem Identified“insl5:Minutes ~

./:;o/und’Re/ jonship Between Turbidity.and VFD Speed
*Pip tion From Manifolg/'lb'ﬂlter as Scaly/Rusty.(resonance)
“Interim Solution — Reprogram VED to not run at “bad” speed range

Ultimate Solution —Replace Pipe'Section at planned Filter Rehab
Final Step — Nor.ma'l up VFD program

Al
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GRAY MATTER

Turbity vs VFD Speed
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GRAY MATTER

Ires/ before hey'occ r
pa,g; ters bésed th history and

of greater

CINCINNATI - OLMBO

ANDREW J. GINTHER, MAYOR
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GRAY MATTER

We Do Some of the Most
Important Work Imaginable

We protect
businesses,
corporations, oil
fields, and
utilities from

cyber attack.

ATTACK ORIGINS ©
Country

United States
Netherlands
Canada
South Korea
Russia

Hong Kong
France
Sweden
India

Timestamp

Webhosting. Net
Webhosting.Net

Miami, United States
Miami, United States

101.10¢ 0
67.215.180.162
67.215.180.162

Miami, United States
Miami, United States

discard

ATTACK TARGETS ©

Country
United States
Hong Kong
Portugal
Bulgaria
Canada
Turkey
Germany
United Kingdom
France
Singapore

49 194

n=3%I

\

N,
ATTACK TYPES ©

Service

ssh
ms-term-services
isakmp
microsoft-ds
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GRAY MATTER

We Do Some of the Most
Important Work Imaginable

METROPOLITAN

SEWER DISTRICI
of greater 7
CINCINNATI ‘mk ;

the world. We make sure the CITY OF DAYTON  TE CITY OF

food at your local grocery store AN Al COLUMBOS

- . One SOUI‘CG AMNDREW J. GINTHER, MAYOR
is safe to eat, water is safe to ositiriad o Rl Rocesi

We work some of the largest
utilities and manufacturers in

drink and your car is safe to

drive. i

%3 r‘ﬁ
Q<
MONTGOMERY

ENVIRONMENTAL SERVICES
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