Beyond SCADA

Advanced Solutions to solve Water
& Wastewater Industry issues

Jurgen “Rudy” Engert
Vertical Business Manager
North America

Smart City

Water & Wastewater

Energy Management




The mission of the Water and Wastewater Industry:

to provide a reliable service

at affordable rates

that delivers high quality water?
in a sustainable? environment

RELIABILITY COST EFFICIENCY COMPLIANCE SUSTAINABILITY
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ISSUES IN THE INDUSTRY
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#1 The Economy / Business Factors

The full AWWA 2011 State of the Industry Report is available to AWWA members at

Water is an essential resource to life
Water rates rarely reflect actual costs
Cannot cuts corners to cut costs
Repair and Replacement lags current needs
Economy driven
Financing infrastructure replacement
Increase rates to sustain operations
Reduced revenues

Demand for water declining

Sluggish construction of NEW homes

Customers behind on payments

“Reduced revenues from the economic slowdown will
delay needed capital investment and potentially
reduce service levels.”

— Region 1 Consultant



http://www.awwa.org/

#2 Infrastructure

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.cwwa.org

Infrastructure is the overarching concern,
deemed failing.

Economy and Regulatory topped because
fear of lack of funding for infrastructure.

Every year ~ 250k water main breaks. 75k
SSO’s dumping ~ 3 to 10 billion gallons of
untreated water

Expected $500 billion gap in funding by
2020
Where will the money come from?
Raise fees to fund your own replacements
Cross connections: Who will pay?
Water Leaks in the system: Who pays?



http://www.awwa.org/

#3 Regulatory

New and increasingly stringent water regulations

Financing infrastructure replacement to meet
regulatory demands

What regulations have an ROI? At what point do
we accepts risks over paying to meet tough
regulations?

Replace infrastructure or meet regulatory
demands: Where would you put your money?

A rd

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.cwwa.org



http://www.awwa.org/

#4 Source Water

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.cwwa.org

-l

Ensure adequate supplies of safe water

Regions 4 & 5 most concerned (Western
United States)

Increased demand

Drought
What about conservation — use less!
Dual Distribution Network?

Only Drinking Water is treated to drinking
water standards?

Industrial use and treatment...

“The issue will be who will be cut back on the
supply of water: farmers, cities or fish.”

— Region 5 Public Affairs Manager



http://www.awwa.org/

#5 Workforce
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» More than one in three
employees will be over
55

» One in five employees
will be over 65

» About one in ten will be
over 75!

Source : hito /vy bls gov/opub/mie/2012/01/mir201201 pdf

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.cwwa.org

Aging Workforce: The Brain Drain

“The Jack of All Trades guy is getting older
and is being replaced by the Game Boy
Generation, which means they know
computers but do not comprehend how such
things as pumps and piping work.”

— Utility Manager

Delayed retirements helping — but not
the answer

How to retain the younger workforce
when you do get them hired?



http://www.awwa.org/

The Rest...

THERE'S MORE...

The full AWWA 2011 State of the Industry Report is available to AWWA members at www.cwwa.org

Consumers

Water Treatment
Pharmaceutical
Contaminants

Regulatory / Political
Industry Leadership

Macro Factors (issues beyond the scope of the
water industry)

Global Warming, Climate Change

Population Growth

Environmental Activism

Lack of water inhibits economic development
Security
Technology
Energy



http://www.awwa.org/

Issues in the news...

Ohio.gov State Agencies | Online Services
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HOW CAN WE SOLVE INDUSTRY
ISSUES...
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Understand them, Map to Technology...

Value Propositions Top Concerns
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THINKING BEYOND SCADA / VISION
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Beyond SCADA... What's the story..?
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Sand Canyon Pump Station #3

Pump 491

Tl 991 i

> -

Bl
_J9135-A5WG Correct

|_J9135MCCPPAL  Ground
_J9135PCT-SWG  North P

Asset Descript| |
_J9135-1SWG Pressure
HAZARD ‘

W Type

b

» \ J 5.7
Pump 9y2  BESE -

[M1 Maintenance request

¢ Nurnber

¢ System Status

_J9135-GBLO-ABH... sump at| § Priority

) L] [

1 Wery high
[2 High

Detais

Status: NOPR - Notificati
Number: 10345803

[# Medium

v
L H Priorities

#

Note: switchgear sumg

< W

Tools ERYP

Tools & | €3 (]

Condition Based Monitoring

Easy and powerful integration between

HMI/SCADA and the most popular CMMS/EAM
packages

Real-time monitoring for optimized maintenance

Mobile Solutions

Interact with CMMS/ Asset Management in the
field

Enforce workflows
Mobile workforce management solutions

Easier compliance, improved asset effectiveness
and enforcement of best operational practices




Corporate Energy Management

Get a grasp of the energy usage and costs in
your water or wastewater operations

Workflow

Manage and guarantee your processes
Ensure the correct actions is ALWAYS taken

Improve efficiency, create standards and apply
measurements to your human resources.




CONDITION BASED MAINTENANCE

* CONDITION BASED MAINTENANCE
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Maintenance Strategies... Where are you..?

Run-To-Failure — Simplest approach, fix it when it breaks

Preventive Maintenance (PM) — Calendar-based inspection &
maintenance

Condition-Based Maintenance (CBM) — Monitor equipment
condition, maintenance based on actual condition. “maintain

the right equipment at the right time”




What is the Problem..?

25% of all failures are preventable but not prevented because
of an arbitrary decision that is simply not rooted in knowledge or
experience.

15% of all failures are predictable but not predicted.

20% of all failures are predicted but not stopped to undertake
repair.

25% of all failures are predicted and equipment is shut down.
14% are other (consequential to an external activity).
1% of all failures are neither preventable nor predictable.

Machines don’t Die we kill them.

Source HPI 2011:- 91% of bearings do not reach their conservative design life.




Why do CBM..?

Advance warning enables optimal repair schedule to
minimize disruption

v 80-85% of failure is TIME-RANDOM
Less uncertainty and risk about equipment
Increased safety of O&M personnel

Help maintenance planner prioritize maintenance



Condition Based Maintenance Approach...

Collect, Analyze, Act

invensys. Invensys Condition Monitoring

Analyze B /,,
oct =]
collec Act 5

W

R Asset
- Engine Register
invensuys
Optimize .
Ca imvensws Avan‘tls
S . i ®
smartsignal.” %ﬁw

Microsoft?
s I P Birtalk
Intelligent Platforms SimSci-Esscor.
' Invensys o . e
Group . 3 B S .
Artesrs FOXBORO o= e %
I

Archestra Workflow
ABB  Honeywell @ osi w

Fay )

POV

*496 & Q »
‘00, 0‘, J

OLE for Process Control



http://www.artesis.com/?PHPSESSID=53ce70ba9fb471a852d0364840813656
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Analyze: with Condition Manager...

CM is able to monitor and aggregate more then one Real Time Point (RTP) from
different sources.

v’ Lubrication based on motor run-time.
(after 3,000h create a Lubrication activity requesting Lubricant from the
Warehouse, with operations providing the resource)

v" Monitor the Motor Bearing Temperature.
(If exceeded create a WO bearing replacement)

v' Compare Pump Power consumption with Volume

Flowrate to detect mechanical degradation of pump
(highlighted by excessive power consumption for know pumping capacities)

v' Compare Temperature, Vibration, Density, RPM, etc to
detect mechanical degradation.




ACT: Conditioned Maintenance Event generated...

Configurator will display state as of most recent update cycle:

A reading of interest was found during most recent update cycle (i.e. some
of the criteria for the generation rule was met) but an action was not triggered

RED: An action was triggered during most recent update cycle
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ACT: Actions triggered...
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Discussion - ISSUE MAPPING — CBM
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MOBILITY
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Challenges facing (Company) in the (Industry)...

Moving from Re-active to Pro-active Asset Performance Operations

Predicting and correcting issues before they impact the Infrastructure
Increasing Life Expectancy of the Infrastructure’s Assets

Increasing Focus on Asset performance and Optimization

Maximize Reliability and Availability, Balanced with Utilization

Managing Risk
Financial
Environmental, Health and Safety

Regulatory, Culture
Dealing with an Aging Asset Base and Workforce

Continued Pressure to Reduce Costs

Other Plant & Facility Management Issues

Visibility of non-instrumented equipment

Procedure (SOP) management
Task management & workforce scheduling optimization
Plant maintenance & turnaround management




Mobility Provides Visibility into the Performance of
Non-Instrumented Equipment (40 — 60% of assets)




The Traditional Approach for manual rounds...

Differential pressure noted on Field results turned in at (IF) Data entered into
paper based system end of round reporting package

Pump fails and secondary Hours later (IF) data is reviewed
damage occurs



Mobile — Rounds & Procedures...

Presented with Tasks
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Mobile - Focused Advice and Escalations...
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Mobile - Create & View Work Requests...
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Mobile- Attached Documents...

Attached Documents provide a method to include additional information (usually
reference material), in the form of a PDF, graphic, or spreadsheet, with a
Procedure.
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Mobile — Free Text Notes & Logbook...

Free Text notes may be

added at any time
Or...triggered by an Action

Enter free text or select a

default note
Default Notes can be edited

Note is also available as a Log
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Discussion - ISSUE MAPPING — Mobility
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Beyond SCADA in PRACTICE...
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Pima County
Regional Wastewater Reclamation

The Problem:
 Manual Rounds
* Poor ability to visualize information

* No guarantee of round completion

* Data Entry Labor

 Data Entry Delay

e Data Entry Mistakes

Reclamation
Department




Part of the Problem - The Rounds Sheets...
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Digitizing the Headworks Round...
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Digitizing the Headworks Round...
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Headworks Round - old & new...

BUILDING 30: HEADWORKS
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Stranded Data with SCADA - Synched...

Operator Joe
Time: 853254 402013
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InTouch - WindowViewer

Headworks —

LEL

Time of Last Reading
A/30/2013 10:00:23 Al

Influent Flow 1 Grit Chamber

Cperator:
Time: 1004

HZ=

Time aof Last Reading
4/30/2013 10:00:57 Al

22 M

Primary
Clarifiers

> |

Post Round Stranded Data — Synched to SCADA...

Joe
453002013




ENERGY MANAGEMENT

CONDITION BASED MAINTENANCE
MOBILITY

ENERGY MANAGEMENT
WORKFLOW

-

—_— - - -




Main cost factors...

The major cost factors in the
operation of Water &
Wastewater utilities are:

by

and the bad news is, NONE of them are expected to
EVER go down...



You can’t manage what you can’t measure...

* Metering is the key.
* Granularity
* Meter types (WAGES)
* Meter types (online / offline)




What can | do with One Meter..?

\_

Energy per Hour/Shift/Day/Month/Year

i

What can | do with sub-meters?

Energy per Hour/Shift/Day/Month/Year




CHECK

Sample Reports, Dashboard, Data dissemination

[ A

DO

(N J

Explain how EMS calculates GHg, etc.

Information

Corporate
Energy

Management A@T

-~

Optimization Strategy
Peak Demand Limiting
Load Shedding
Start-up Routine

Explain what is monitored by EMS



THE FINISHED PRODUCT...
Data... Verify and Validate




Report Data Should Drive Questions...
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Intelligent Dashboards, Smart Data — Drive Improvement...

Wonderware

INFORMATION SERVER 2012
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CONTINUOUS IMPROVEMENT...

- I Z - - -



Understanding Data Leads to Energy Saving Initiatives...
ACT

Equipment selection Optimizing water / steam
Motor and pump selection pressure
VFDs

Reducing water / air leaks
AHU / HVAC

Reduce demand
Optimizing supply efficiency
Conservation programs
Most cost-effective wells (s/Gal ~ kwh/Gal)

started first, turned off last. Reduce peak load

Most energy efficient pumps started first,

Water reuse
turned off last.

Rate negotiation

Time of Use pumping / cooling

Best operating practices for you



Discussion - ISSUE MAPPING - Energy Management

Value Propositions Top Concerns
REDUCCZ%:?ERGY BUSINESS FACTORS
R0 8 pEsUATOR
SUSTAINABILITY >  SOURCE WATER
INFRASTRUCTURE
WORKFORCE
SECURITY



WORKFLOW

* CONDITION BASED MAINTENANCE
* MOBILITY

* ENERGY MANAGEMENT

* WORKFLOW




The KEY is Standard Operating Procedures...

Typical SOP’s:
On a bookshelf
In a binder
No accessable when needed
Never? Improved

Not seen as important UNTIL...

Is it important to ensure your
team responds to events in a
standard, repeatable and
proven way... every time..?

regardless of training..?




Automated Workflows watch the Process...
waiting for something to happen...

Events
Business
Transactions

\ &“ Ti
ime
DoV1Y 77)

Machine
Status

Operator
Data Entry

Equipment  Operators Process Control Business Systems



And WHEN it does, your Standard Operating Procedure
takes over...

Initiating the proper sequence of events... \ )(4\;
1 ) (77 /
Every time... e @\//

Business
Transactions

Operator

Equipment Instructions
... using a language Commands Setpoints/
that THEY Process Values
understand

Machines Operators



Examples of Workflows in Water & Wastewater
Operations

Alarm Handling — Corrective Actions
Diagnostics and Troubleshooting

Standard Operating Procedures (SOPs)
Electronic Work Instructions
QA Lab sampling

Discussion: Can you think of others..?



Water Distribution — Main Break Workflow

jesssssssssssssssssssssasssssssssssssssananaaEnens |
| Notify Lab Personnel |
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nline Monitoring SCADA detects Notify Police Personnel Activate alternate I
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| « 9 :
I
X No |
Normal Compare with o Yes Checkfor  « 7. |
: the permissible o contamination | = 4
. standards —— | \

Compare with Repair pipeline
the permissible
standards

-

\ 4
Implement ‘Boil Water’ Initiate Consequence
Ordinance Management Plan

Check for Flush

_contamination <_\ Pipeline

Lift the ordinance

Normal

i

Slide 62




Discussion - ISSUE MAPPING — Workflow

Value Propositions Top Concerns
ENFORCE STANDARD

PROCEDURES BUSINESS FACTORS

PREDICTIVE RESPONSE REGULATORY

WORKFORCE
ACCOUNTABILTY > SOURCE WATER

INFRASTRUCTURE

WORKFORCE

SECURITY



Beyond SCADA in practice...
Pump Station Intrusion

Workflow + IntelaTrac




The Normal View, just another day... SCADA

w WonderWater Works
=- ) LiftStations
- @ LiftStation_001 LIFT PUMP STATION

=+ WaterPlant
w- 4] SystemArea
=@ ThinView Displays




Intrusion at the Pump Station... Beyond SCADA

LIFT PUMP STATION

Carroll County

b

*. =




The Procedure... A dynamic standard

QO

[Start]

| E@ — [Successful] __h@

[Schedule IntelaTrac [Motify Sucess]
Procedure]

[UnSuccessiul]
[Successiul]

[Matify Failure]

[Wait for §cheduled
Procedure stgtus changei]

[Successiul]

[Matify Supervisar
Complete]



What the Supervisor Gets...

= WarkTtern Detail Wiew - Windows Internet Explorer E\@
Manage Work item: (Notify Sucess]:l\-’ie‘w‘ All Users | »

Procedure Scheduled.

The following procedure has been scheduled as per your approval.
Procedure Name: Lift Station Intrusion Inspection

For reference purposes if required the Schedule OccurencelD is below. v

Remove Read Item




What the Operator Gets, plus The Handheld...

& Workstation IntelaTrac _ O] |

Tools

<]
Transfer Status - Full

Summary | Detaik |

Process: Proces: Downloaded Data
Section: Azzet Status
Started: 5942013 17:35:47 Ak
Elapzed: (00 00: 05
Progress: 203
1 |
Finizhed download process of J

SectionH andlers. Core. Server. CriticalityD ovwnloadH andler




Procedure Complete...

2

[Start]

G

.
[ScheduleIntelaTrac [Matify Sucess]
Procedure]
lunSuccessful]
[Successiul]

[Matify Failure]

[Wait far
Pracedure stz

cheduled
tus changei]

[Successiul]

[Matify Supervisor
Complete]



Now Back to the Supervisor...
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Revise Search Criteria [26] Export to Excel Cache Full Report
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Drag a column header here to group by that column.
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LIFT PUMP STATION

Carroll County




The Procedure...
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Water - the Precious Resource

For agriculture For economy




The mission of the Water and Wastewater Industry:

to provide a reliable service

at affordable rates

that delivers high quality water?
in a sustainable? environment

RELIABILITY COST EFFICIENCY COMPLIANCE SUSTAINABILITY




The water you are drinking, has been drank before...

hundreds, if not thousands of times before...




The difference between Good and Great...

“Beyond SCADA” Solution that

SCADA Solution that helps
helps solve Industry AND

solve Operations issues...

Operations issues...

98.93% Good (3.8 sigma) 99.99966% Great (6 sigma)




Understand the issues, Map to Technology...

Value Propositions Top Concerns
REDUCED MAINTENANCE/

ENERGY COSTS BUSINESS FACTORS
WORKFORCE EFFICIENCY REGULATORY
PREDICTIVE & OPTIMIZED

OPS & MAINT N SOURCE WATER

205
BUSINESS AWARENESS @'l'/'
DATA % l INFRASTRUCTURE
WORKFORCE
ACCOUNTABILITY WRREERBEE
ENFORCED STANDARDS SECURITY
OPS & MAINT
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