
Make a difference – Go “Beyond” Scada

Presented by: Rudy Engert – Infrastructure Business Manager - Wonderware

Confidential Property of Schneider Electric



The full AWWA 2014 State of the Industry Report is available to AWWA members at www.awwa.org

Very SIMPLE Mission Statement…

There is no substitute for water

http://www.awwa.org/


• State of water and sewer infrastructure
• Aging infrastructure has led to leaks and disruption of service.

• Barely averted sewage overflow during heavy rain event

• Financing for capital improvements
• Cities, while growing, are utilizing increased revenue in other areas

• Shift from CAPEX to OPEX approach

• Out of sight, out of mind approach to water and sewer.

• Public understanding
• The cost to treat water is increasing, rates are not.

• Population growth is leading to increased consumption and services

• Long-term water supply availability / quality
• Increased stress on water resources and supply needs

• Pressing needs for conservation

• Industrial waste making water “non-consumable”.

•Workforce
• Workers are finding more attractive jobs

• Many are retiring, taking tribal knowledge with them.

• Compliance with State/Federal Regulations
• Population growth is pushing us near our permitted capacity

Very COMPLICATED issues as a result…



“The truth is, 
there is only one 

driver in the 
water business. 

It is crisis.”

C. Gasson, Editor, GWI

Apr 2015
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Governments “typically” want to react to 
crisis, which is fair EXCEPT when it comes 

to water



• SCADA sets the foundation for operation, visualization, notification and control

• SCADA is an essential part of any water operation process

• The information from devices is critical to understanding how your operations run

• As important as this solution is, it is relegated to low bid, minimal functionality, thereby low value.

• Almost all facilities have HMI, in fact even some individual devices do to.  Data silos, no context, IoT..?

HMI SCADA is a critical part of the solution…



What is data…?

Data : facts or information used to calculate, analyze or plan something
Source : www.merriam-webster.com/dictionary/data

Data, without information (or context) is useful, but will not solve your problems

Piece of Data Level of Knowledge Possible Outcome

??

http://www.merriam-webster.com/dictionary/data


Hardware

Pumps Valves Pipes

Automation & Controls Communication

Tanks / Reservoirs Plants

Sensors Meters Etc.

Etc.

Electrical Distribution CCTV

Where does this “DATA” come from…?

SCADA/HMI Historian



and this is where the industry usually stops…



• What keeps operators up at night..?

• Regulatory concerns

– Proper nutrient levels / residual chlorine / dissolved oxygen

• Circumstances beyond their control

– Climate / Storm runoff / crumbling infrastructure

• And, when bad things happen

– no time for the manual - TROUBLESHOOT

Making a better operator…

Using Situational Awareness, embedded Workflows and predictive maintenance…
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Fortunately, you only need to do what you 
are already doing, just a bit differently… it 

starts with data…



Situational Awareness…

Data in context – BUILD the TROUBLESHOOTING in to the application
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Beyond Traditional HMI – The benefits of situational awareness for operational excellence

Impact of Human Error

The average percentages shown had the following:

•People and work Context Factors: 35% - 58%

•Equipment Factors: 30% - 45%

•Process Factors: 3% - 35%

Abnormal Situation 

A disturbance or series of 

disturbances in a process that 

cause plant operations to deviate 

from their normal operating state.

Source: ASM Consortium

Abnormal Situation Causes

Human Error

Equipment
Failure

Process

42%

36%

22%



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

The perception of 

environmental elements 

with respect to time 

and/or space, the 

comprehension of their 

meaning, and the 

projection of their 

status.

Situational Awareness



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

Process Graphics Evolution

1970’s 1980’s 2000’s
Prese

nt



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

Support Fast Visual Inspection

How would you handle this?

How about this?

You are using Pre-Attentive 

Processing.



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

Pre-Attentive Processing Attributes

Color Hue Color Intensity Shape Line Length

Spatial Position (2D)

Orientation Line Width

Added Marks

Enclosure

Size



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

Applying Color – Hue & Enclosure

●Watch for the alarm…



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

Line Length

What value is the largest?

What value is the smallest?

How about now?



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

Deviation From Target



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

mis

123.4
m3/h

FIC 123

FIC 123

C

FIC 123
m3/h

C

XXXXX

FIC 123

mis

Meter Components

PV in ideal 

range

PV near edge 

of ideal range 

– watch more 

closely

PV outside 

of ideal 

range –

consider 

taking 

action

Glance Test

When you click, an example will appear 

briefly at the far right of the screen – see if 

you can tell whether the PV is inside the 

optimal range or not 

Click 

again…

And again…

Each example was only 

shown for ½ of a 

second



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

Trends

●Trends are effective for attaining Level 3 SA – Projection.

SparklinesTrend TailStart-Up Curve



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

Benefits…

Task With Traditional

HMI

With High 

Performance HMI

Result

Detecting 

Abnormal 

Situations before

alarms occur

10% of the time 48% of the time A 5X increase

Success rate in 

handling abnormal 

Situation

70% 96% 37% over base 

case

Time to complete 

abnormal situation 

tasks

18.1 min 10.6 min 41% reduction



Beyond Traditional HMI – The benefits of situational awareness for operational excellence

Evolving Industrial Operations

Past Future

Process Parameters Situational Awareness

Labor Resources Information Craftsmen

Reactive Operations Proactive Operations

Operating a Process Real Time Business Management



Embedded Workflows and Stranded Asset Data…

Data in context – you don’t need manuals when your can BUILD your SOP’s into the application…
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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

• Data Entry Mistakes



Part of the Problem - The Rounds Sheets…



Digitizing the Headwork's Round…



Headwork's Round - old & new…

As Examples:

• Hydrogen Sulfide

• Lower Explosive 

Limit



Post Round Stranded Data – Synched to SCADA…



The Alarm Occurs… 



The Workflow In Action…



What the Operator See’s…



Operator maintains operational control…



The Workflow continues on…



What the Supervisor see’s…



The Workflow continues on…



The Workflow continues back to the Operator…



The Workflow completes on Operator confirm…



The operation continues on… until next time…



Predictive Maintenance based on Conditions…

Data in context – your asset can tell you when things aren’t good…
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Condition Based Maintenance Approach

Configuration

Engine

Asset

Register

http://www.artesis.com/?PHPSESSID=53ce70ba9fb471a852d0364840813656
http://www.artesis.com/?PHPSESSID=53ce70ba9fb471a852d0364840813656
http://images.google.ca/imgres?imgurl=http://www.projetech.com/Portals/0/images/IBM_Maximo_logo.jpg&imgrefurl=http://www.projetech.com/ProductsServices/MaximoSoftwareInformation/tabid/65/Default.aspx&usg=__bAcp_DKCuY4bB2qoXnM1FYj-6s0=&h=112&w=458&sz=43&hl=en&start=1&um=1&tbnid=bBa0CT0SIYHFjM:&tbnh=31&tbnw=128&prev=/images?q=ibm+maximo+logo&hl=en&lr=&rlz=1G1GGLQ_ENCA271&um=1
http://images.google.ca/imgres?imgurl=http://www.projetech.com/Portals/0/images/IBM_Maximo_logo.jpg&imgrefurl=http://www.projetech.com/ProductsServices/MaximoSoftwareInformation/tabid/65/Default.aspx&usg=__bAcp_DKCuY4bB2qoXnM1FYj-6s0=&h=112&w=458&sz=43&hl=en&start=1&um=1&tbnid=bBa0CT0SIYHFjM:&tbnh=31&tbnw=128&prev=/images?q=ibm+maximo+logo&hl=en&lr=&rlz=1G1GGLQ_ENCA271&um=1


High asset availability in 
remote or unmanned 
locations is key.

Operators must be able to 
generate work requests 
seamlessly when an 
equipment alert is observed

Calendar-based maintenance 
doesn’t account for actual 
equipment utilization  (i.e. 
run times)
- Only 15 - 20% of equipment  

failures are AGE RELATED

- The other 80 - 85% are totally  
TIME-RANDOM events

Use Case – CBM Solution…



SCADA HMI will display condition state as of most recent update cycle (POLL) :

Operator situational awareness can be configure as a standard (example)

YELLOW:  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 

And the traditional response by Operations is….

Use Case – CBM Solution… Event from HMI



Work Order Generated into EAM…..

Email sent to 
Maintenance Manager….

Use Case – CBM Solution… Action Triggered



Operator Visibility into Maintenance

• Operator sees work status, scheduled date, 
and priority in HMI screen

• Lets Operator know if Maintenance is 
already aware of important alarms

• If repair is W.I.P., Operator is aware

Improves Productivity

• Less haggling between Ops & Maintenance

• Allows Ops to escalate priority or change 
scheduled start date where necessary

Create a Work Order 
in your 
EAM directly from 
InTouch HMI

View most recent Work Orders 
for the Equipment
directly from Maintenance 
System

Double Click row for full 
Work Order Details

Use Case – Operational Work Advisory…



Final Thought…

We are the heavyweight in the industry, but it does us no good if we fight ourself…
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• What keeps operators up at night..?
– Regulatory concerns

• Proper nutrient levels / residual chlorine / dissolved oxygen

– Circumstances beyond their control

• Climate / Storm runoff / crumbling infrastructure

– And, when bad things happen

• no time for the manual - TROUBLESHOOT

Making a better operator…

Using Situational Awareness, embedded Workflows and predictive maintenance…



Installation services
Installation & 

commissioning
Systems 

integration

Field Services
Corr. & preventive 

maintenance
Support & 

update
Managed 
services

Consulting and Expert Services
Engineering & 

Design
Performance 
contractingRetrofit

Water Loss
Pressure 

Management
Leak 

Detection

Operational Efficiency

Storm WaterNon-revenue 
Water Energy Mgmt Operations 

Optimization

Smart Metering

Metering Data Mgmt

Water QualitySoftware: 
Solutions

Services

Software 
Platforms

Enterprise Integration bus: Analytics, Workflow, Algorithms, Connectivity 

Real-time Integration bus: Information Server, Visualization, Web, Mobility, OPC, Alarms, Events

Hydraulic Modelling ERPGIS EAM AMR/AMICIS/CRMSoftware: 
Apps

Business 
Performance

Dispersion
modeling

Operations, 
Concessions

LIMS

Hardware

Pumps Valves Pipes

Automation & Controls Communication

Tanks / Reservoirs Plants

Sensors Meters Etc.

Etc.

Electrical Distribution CCTV

This is the space where we play today…

SCADA/HMI Historian

This is where we SHOULD be playing…



Thank you.
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