SCADA

Water & Wastewater Systems




What does it mean?

Control
And

PData

Acquisition



Three elements of a SCADA system...

® RTU — Remote Telemetry Units
® Sensors
® |[nstruments

® Communication Networks

® Wired or Wireless

® Main Console

® OIT— Operator
Interface Terminals










Spread Spectrum — Narrow Band




Very cost effective with
small amounts of data
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Something New!!! (‘
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Featuring Wi-Fi 802.11n, the UniFi® AP-Outdoor
is ideal for outdoor deployment. The UniFi AP-
Outdoor+ model operates in the 2.4 GHz radio
band, and the UniFi AP-Outdoor5 model
operates in the 5 GHz radio band.
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SCADA

In the Beginning.......

: T The Operator Training Committee of Ohio, Inc.
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RTU — Remote Telemetry Units
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RTU Damnanta Talamat

‘Low Tech
High Labor $$
B Red ngh‘l’ Alarm
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Manual Interface Control
Field termination
Interface/power
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RTU — Remote Telemetry Units
PLC Control

Control

PLC instead of
Alternating Relay
For more robust
operations

Field termination
Interface/power

Pretty much the same

Data Acquisition/alarming

Chart recorder for history

Alarm dialer for rernot&alaming\



Local operator interface added
HMI - OIT

After market installation
of U-Tap Lift Station
Controller upgrade

| Existing Antiquated
Bubbler Lift Station
Controller

_ Pi 0,012.2HRS P2 0,004.4 HRS

— W
AUARM HISTORY AUARM SILENCE [PREV, MENU'

Conduit to starters



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=rURdiCwQ_bEgbM&tbnid=m7MehB_q1LBPbM:&ved=0CAUQjRw&url=http://www.plugnpump.com/lift_design.htm&ei=lzg3Ut-9GcS2qgHDwIHACA&psig=AFQjCNGWRT8GusBqA_q5TWGUe8S-MNywIw&ust=1379437069730421
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=LHm8Fu0EbGcQDM&tbnid=_QRfhRP0WsPqtM:&ved=0CAUQjRw&url=http://www.metropolitanind.com/blog/2013/05/03/village-of-chicago-ridge-ill-adds-lift-station-controls/&ei=yjg3UoLHOIqyrQHxzoCABQ&psig=AFQjCNGWRT8GusBqA_q5TWGUe8S-MNywIw&ust=1379437069730421

A A P PR A P T e R

a SCADA REMOTE MONITORING AND CONTROL
SYSTEM OVERVIEW
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Then came SCADA
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" Then came SCADA
What to do with all that Data?

Now we have Data History:
= ON/OFF Cycles Frequency & Duration
= Pump Motor Current Draw
= Continuous Level VS Float
" Flow

= Rainfall Affect
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- Then came SCADA
What to do with all that Data?

Now we have Data History:
= ON/OFF Cycles Frequency & Duration

PUMP
STATUS

on

off
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" Then came SCADA
What to do with all that Data?

Now we have Data History:
= ON/OFF Cycles Frequency & Duration

PUMP

STATUS
Longer “ON” cycles and

similar “OFF” cycles are
an indicator of poor
pump performance

on on

off off




What to do with all that Data?

Now we have Data History:
= ON/OFF Cycles Frequency & Duration

PUMP
e STATUS
Longer “ON” cycles and
shorter “OFF” cycles are on on
an indicator of higher [T
influent flow
1 | | |
off --_-_ S5----, oOff
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" Then came SCADA
What to do with all that Data?

Now we have Data History:
= ON/OFF Cycles Frequency & Duration

PUMP
STATUS
Longer “ON” cycles and
shorter “OFF” cycles are on on
an indicator of higher
influent flow. But /\/
compare to Rainfall -
Possible Infiltration?

off o off
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‘ Then came SCADA
What to do with all that Data?

Now we have Data History: ,)1')
= ON/OFF Cycles Frequency & Duration Da‘ta ¢ °
e

onger “ON” - \Ne
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influent .1ow. But /\/

compare to Rainfall -
Possible Infiltration?




Then came SCADA
Weather Station

m Sign In | =1 Sign Up for Email | New (

W] ] | ros e ones wwo Ger it pone | . Catalog | Find a Branc
PRODUCTS RESOURCES SERVICES WORLDWIDE REPAIR PARTS Enter keyword or part number

Test Instruments > Temperature and Humidity Measuring > Weather Stations

DAVIS INSTRUMENTS Wireless Weather Station, Basic

| Write a Review | Read all Reviews | Read all Ask & Answer Share This Product

Wireless Weather Station, Indoor 32 to 140 Degrees , Outdoor -40 to 150 Degrees Temp. Range (F), Relative Humidity Range Indoor
10 to 90 Percent, Outdoor 0 to 100 Percent, Wind Velocity 2 to 180 mph, Rain Fall 0 to 99.99 In_, accuracy +/-4 Percent, Special
Features Onscreen Graphing, Indoor 0 to 60 Degrees , Outdoor -40 to 65 Degrees Temp. Range (C), Dew Point Yes, Wind Direction
Yes, Wind Chill Yes, Heat Index Yes, Barometric Pressure 26 to 32 InHg (880 to 1080 mbar)Alarms Yes

Grainger Item # 4JRH4
Price (ea.) $700.00
Brand DAVIS INSTRUMENTS
Mfr. Model # 6152
UNSPSC # 41114410
Ship Qty. & 1
Sell Qty. (Will-Call) @ 1
Ship Weight (Ibs.) 13.0
Availability Typically in Stock [7)
Catalog Page No. 830 (2
Country of Origin USA Enlarge Image

{Country of Origin is subject to change.)



Then came SCADA
Weather From the Internet

“=2 WunderMap® | Search & Favorites * ! NEW Updates!

T
o Help ( Link & Share q Save Prefs g ::

Midiand = Layers  ¢®m Trips Q, Legends V¥
f - A L M @ [ Weather Stations
\&\,\ \ % > ¢ . ,
: Radar ®
Satellite (©)
Severe w

Severe Weather

| U.s. storm Reports (©)
| Lightning
| Tornado (©)
Mt L jrimr?\(;n o U.S. Fronts ®
/Bethel P/irk Tropical v
| Hurricanes / Typhoons Q)

| Sea Surface Temperature
| Storm Surge
| Evacuation Routes

U.S. Forecast

Fire -
| Active Fires ®
| Fire Risk (©)
Rivers
Extremes







GPRS and SMS Data Logger

Primarily for Monitoring and Data Collection

Data Logger
Client

GPRS Data
WAN [P: via Internet
210.3.133.88
Router
@ Command =
< L
Data / Alarm Data / Alarm
on LAN via
LAN / Internet
Email Alert @ \
Local IP:
192.168.0.7
Data Logger Low Power GPRS
Ultimate Server Data Loggers
SMS Alert * data records

b4

§/

* alarm records

* devices

* clients

* emails

* mobile phones

* alert hi/low levels

GPRS Server IP
210.3.133.88

GPRS
Data Loggers




GPRS - General Packet Radio Service

General Packet Radio Service is a packet-switching technology that
enables data transfers through cellular networks. It is used for
mobile internet, MMS and other data communications. In theory
the speed limit of GPRS is 115 kbps, but in most networks it is

around 35 kbps. Informally, GPRS is also called 2.5G.

1..3..5 yea



SMS - Short Messaging Service
Short Messaging Service allows users to send and receive
personal text messages directly between mobile phones or
sometimes to email addresses. Each message can be up to 160
characters long (when using the default character set) and can
be sent to and from users of different operator networks. All
mobile phones support SMS.




Low Power Modbus GPRS Data Logger

Low Power Data Logger supporting sleep
mode

Continuous operation for 5 years with internal
battery

Upload Data via GPRS and SMS on schedule
Programmable data logging and upload
interval

Packet Data supports one time upload for
multiple logged records

Internal power for meters or sensors




Low Power Modbus GPRS Data Logger
Applications

Water Meter Telemetry

River / Reservoir Level Monitoring
Water Pipeline Remote Monitoring
Temperature

Humidity

(Your Imagination!!)

SSKKKAK




/ |

Client Software

Different Chart Styles

v" Monitor a number of Data Loggers
v Alert users when readings are out of spec
v Alert staff with email or SMS

/ D ata t re n d rev i eW Z:I:hc::ir:s::otzt;;ezhannels display Buzzer Alert
v Web based

o 30 18& L €7 UE Instant Live Data
%58 HoT2- ms'imﬁt ‘

—=_ Touch the point

Alarm High Level
Data will be displayed

2333 |

Alarm Low Level
20.00 ~ i - L A
2012-06-21 13:51:01 2012-06-21 14:06:51

Temperature 3 5

Pulse Counter Digital Alarm Status



v High Material Costs
v High Labor Costs
v" Restricts Future Enhancements

The “Old Way”
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v High Material Costs
v High Installation Labor Costs
v" Restricts Future Enhancements

The “Old Way”
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v Lower Material Costs
v' Lower Installation Labor Costs
v' Adapts to Future Enhancements

The “New Way”
Distributed |/O




Add an iPad and Walk Around with an HMI




Connect to the Device Directly
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Connect to the Device Directly
No PLC Needed
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PLC’s with Imbedded Web Pages



Rémote Connections direct to imbedded web
pages. No need for a PC.




/—_\ :
Remote Connections direct to imbedded web
pages. No need for a PC.
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Display Values

DO #1-NO LOAD/SHORT +24

Val
DO #1 - SHORT GND / OVERTEMP |
NORMAL

=
=)
A
=
=
r

DO #2

DO #2 - NO LOAD/SHORT +24
‘ NORMAL

DO #2 - SHORT GND / OVERTEMP

HEARTBEAT 335




’ DEALING WITH

MANUAL DATA
eWhat about the good old LOG BOOK £ ??

Op 10 XL Reporter

7| DataView - Operator10® Wastewater - [~ WasteWater Sample Data - Plant Effluent Monthly] &@@E@ = = 3 R
T = Ca) W9 3 OFE_\dy2 \icroscft Excel o 2
| File Edit Window Help =&)X = Hame  Inaert Pogelayeet  Formules Datn  Pesww  Voow MPrporer ¥ - = X
< Select Month ](>3)[GoTo | January, 2020 = Refresh =) I
PlantEffiuent | PlantEfiuent | PlantEMuent | PlantEfuent | PlantEfiuent | PlantEfuent | PlantEfue|| | XLRe porter
Meter Flow Mgd pH Temp WaterC | Diss Oxygen BOD 5 Solids TS PR o "
Morthiy S iistiar MGD su Degrees C MGIL MGIL MGIL Overall Equipment Efficiency Date July, 2010
Daily Formula Hourly Daily Daily Daily Daily 10
| 1Wed 65878279 4.2690 75 75 6.00 230 ~ -y /\/\//—‘———— = Downtime
1 2Thu 65878322 28110 75 82 6.80 320 E “
Fri 65878350 2.3900 74 85 10.10 190 | Efficency
4 Sat 65878374 2.2300 77 93 5.40 ot || i —ei—al i e
5 Sun 65878396 1.9300 76 10.0 8.40 EU m——Auwpl
6 Mon 65878415 2.1000 74 115 9.50 g
7 Tue 65878436 2.2000 74 113 8.50 2.20 Bl = feject
8Wed 65878458 2.2200 77 10.2 10.50 2560 a0 - X
9Thu | 65878481 2.5900 74 103 10.70 2.60 = T = Rework
10 Fri 65878507 25900 71 105 10.00 0 s
118at 65878532 25300 74 95 10.20 . —t—3 11T | =
12 Sun 65878558 27800 75 98 9.40 :
13 Mon 65878586 27300 76 94 850 I o Efficlancy Dawntima Accapt’
14Tue 65878613 28400 74 98 9.50 329 s M e o 7
15Wed 65878641 25200 7.9 97 8.70 250 4742010 s L e
16 Thu | 65373666 46200 7.9 101 .80 225 7/2/2010 963 42 130.7
A7 Fri 65878713 8.1400 74 105 7.90 7/3f2010 932 62 1209
18 Sat 65878794 10.8200 81 10.4 9.80 7/472010 976 20 1325
Sodon—| oseraerr  4sn0 70 107 350 A e
on 2 )
21Tue 65879025 4.3700 7.4 10.5 10.20 310 al~ Zﬁ’l:g‘g :f‘: Z‘: “ZJ
Sum___| 123.9870 2365 309.9 285.60 55.04 7] ~ Lithso o 3 SO
2 pmae0 aco tc 0a
Avg 3.9996 76 10.0 9.21 4.00 1 M > W Process Abrms - EnergyUssge  OFE %)
Max 10.8200 82 15 10.70 11.50 § meaey 73 |
Win 1.9300 71 75 5.40 220 3
Count 7 31 -
<lad »
cnt=1; sum=65879336; avg=65879336; max=65879336; min=65879336; gmn=65879336; std=0




WHY NOT MANAGE DATA INSTEAD

OF JUST DEALING WITH IT?

Carrier = 10:48 AM

LAB ANALYSIS REPORTS L

[ Log Out ]

Home Samples

Export to Excel

Search Report: Elyria Report 1 [~
Search Dates: This Week [~

Bl pate_collected Bl Date_Incub Bl Time_incub Bl Analyst B Sample_Location Bl Test Method Bl 12 Free

848-84 23
85-86 85-86 85-86 85-86 83-86 83-86 85-86 85-86 85-86 85-86
4-0868 4-0868 4-0868 4-0868 4-0868 4-0868 4-0868 4-0868 4-0868 4-0868
58658 58658 58658 58658 58658 58658 58658 58658 58658 58658
67675466894 67675466894 67675466894 = 67675466854  6.768E+10 67675466854 676754668594 67675466894 67675466894 67675466894
34892348 34892348 34892348 34892348 34892348 34892348 34892348 34892348 34892348 34892348
4465828 4465828- 4465828- 4465828- 4465828~ 4465828 4465828 4465828~ 4465828 4465828
7590734057 7550734057 7590734057 7590734057  7.591E+09 7590734057 7590734057 7590734057 7550734057 7590734057
505490579 505490579 505490579 505490579 505490579 505490579 505490579 505490579 | 505490579 505490579
79073037 79073097 79073097 79073097 73079097 79073097 79073097 73073097 79073097 79073097

779788 779788 779783 779783 779788 779788 779788 779788 779788 779788




‘smart-forms" for smartphones and tablets

Works by putting a customizable form
application on a mobile device, and
linking the app to a powerful website
which you control




‘smart-forms" for smartphones and tablets

Provides a ready-to-use forms library r—
E_’ 'rovorlm"' o .

MEDICAL FORM

3 Or easily create your own forms.




Easy to export and
integrate data with

your other office
apps and business
systems.

Use Your Existing Mobile Device Hardware
Android (OS5 version 2.1 and higher - models from Motorola, HTC, Samsung, Sony Ericsson, LG, Acer, Dell;

Garmin)
Blackberry (OS5 version 5.0 and higher - all Bold, Curve, Tour, Storm, and Torch models)

iPhone - Available Soon
iIPad - Available Soon

Workers can still collect data when Internet connectivity is slow, unreliable or unavailable
Data are stored on the mobile device until Internet connection is available, then deleted after successful

@ Use Mobile Forms in Both Connected or Disconnected Environments

transmission
Use cellular, WiFi, satellite or wired Internet connections based on availability and cost



iPad = 8:10 PM

dOFORMS .l

Forms (13)

Review (3)

Send (2)




Elyria Elyria Lab Analysis Report P1 Elyria Lab Analysis Report P2

1
Elyria Lab Analysis Report P3 Elyria Lab Analysis Report P4 Employee Initials P2

N\ N\ N\

Main Project > Select a form app



d 8:11 PM

doFORMS _Co

*Required

Furnace Street Tank
Have Cell phone and City radio on in Vehicle

AN B

W wmmes
B S P . .
S % IAWRAY ¢ Y

Todays Date
Current Date and Time

[ )

Save as Incomplete Save as Complete Exit Without Saving

Furnace Street Tank Report > Swipe the screen vertically to navigate page, then tap on a
question. Or swipe page horizontally to navigate between pages.




Sorry, this answer is required!




*Required

Chlorine 1 pressure
Make sure this is the tank and Gauge for the next answer (example of inserted pictures)

Save as Incomplete ‘Save as Complete Exit Without Saving

Elyria > Swipe the screen vertically to navigate page, then tap on a question. Or swipe

page horizontally to navigate between pages.




Input number must be greater
than or equal to 30 and less

than or equal to 60

)
OK




if not sure take 4

L

please enter tim{
look at your watch |

Please email thig
should email you th

Email Report to:

| mark@pteinc.cq
Optional Messag
| here is the repo_]

Save and Send {
just press the button

if not sure take a pic

Capture Image

<

D

It time

Save and Send




() Yes

i':'} No

Road or Drive In Need of Repair? *
() Yes
) No

Before leaving *

I:' Locked Valut Door
|| Closed Tank Door
|| Closed Radio Enclosure and/or Building

Any Problems to Report?
Report Problems to Supervisor when back inform them of items that need done.

[ ]

Email to:

Email Report to:

[ SWJacob@cityofelyri a.org]

Optional Message:

Submit Report

Submit Report

Save as Incomplete Save as Complete Exit Without Saving

Furnace Street Tank Report > Swipe the screen vertically to navigate page, then tap on a
gquestion. Or swipe page horizontally to navigate between pages.




PRO-777 ...

SYSTEMS GROUP

Flushing Program Report Forms
il o Whin

Laocation

Flush Program Reading
Fiocaian I8 0ot in kst chiose One Time Reading

Address

Site address

Time Flushing Started
Begining Chiorine Free Reading
Begin Chiorine Total

Time Flushing Ended m
End Chiaring Free Reading

End Chiorine Total

Total Time Flushed
Mirustes

Initials
First isdcle. Last of person fushing

Report Email

Save and Send Report




PRO-77L7 ..

5Ys
Chestut 5.E. Tank R2
Chestrut 3 E. Tank
e Gl o $00 oy ke o0 i Vil
Curnest Oate ang Tme

[] ConnesRass Encesuss o Buldng

Check Off List *
OHLY ENTER VALLT WHEN TWO OR MORE WORKERS PRESENT

[ crwered sump pumps

[ ] chacked Lights

[] cnangs any bemes ot ates

[ checked Rases Batery Backup

[] Cwciond for watee iaks

[] Wogpeaup any wates om soar

[] Canad up sy swteis iatank ansie buitsng
[ check Geneator

[] omcing i hlt i gwnarasr

Sensor
OF Transmite

[ ciean up Down Branches and b
[7] ek Ganw and Barted Wes

Grass needs to be cut? *

Initials *
Frathliom List

Email to:

Save and Send Report
Save & Email Report

a s




2| Elyria.pdf - Adobe Acrobat Pro Extended
File Edit View Document Comments Forms Tools Advanced Window Help

:,J Create ~ E.J Combine ~ @ Collaborate ~ [ Secure~ # Sign ~ =] Forms - & Multimedia - ¥ Comment ~

) =3 ] 49 1 y1 Find = U = Sticky Note |%| Text Edits~ & - 4] B\ = & » ~ [

—g

Chlorine 1 pressure

Make sure this is the tank and Gauge for the next answer (example of inserted pictures)

P . |

Enter PSI reading on the guage 1a: 44
must be between 30 and 60 psi (try something else!)




/ .
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What are these markings called?

[=]®
- t.

QR codes

Quick Response codes



vxcw zowwpoz« [

Prompted data entry

Time Stamped
Photographic backup
Database Synchronizations






MANUAL

(HOW TO HAVE A NUMBER DNE THE EASY WAY)




Google Drive

\ Keep everything. Share anything

(D Find everything in Google Drive you've recently opened or edited.

Tme owner
B googieanveoazazonz me
B 1eveaszaonz " me
B Uinuxdeskiopoaz3zo12 o me
[ googleplus04182012 Osne b me
@© Findev in Google Drive you've recently opened or edited B FCCO02182012 Gifee My Driv me
e p— Lasto [ FAQ or ZDNet ‘Great Debate’ Pamicipants sh Dawid grover Ape 18
B googledivens2a2012 me 11:43am B ubuntu12132012 Omne wy ¢ me Apr13
B pvs-o4z3zo1z o me Apr 73 B Netscape4112012 o me Apr 11
I Lintnesiiop042a2012 Gine My B me ppe 22 Bl Chomeoso4102012 My Drive me Ax 10
[ §00gieplus04182012 Oine My Orive me Ap 19 B cloudsiorage04092012 ormee wy or me A9
B FCCO4182012 Oftine by Or me Apr 18 B linux-kemel-04032012 omie My o me Apr3
B FAQ for ZDNet ‘Great Debate’ Participants Sharea Offne David grober Apr 18 B 052-04022012 Giftwe My T me Ap2

B ubunu12132012 o me Agr 13
B Netscapeo4112012 o . me A 11
B chomeoso4102012 My Drive me Agr 10
B cloudstorage04092012 o wy D me Apr 9
E liniec-kemel- 04082012 e My Driv me Aw3
[ 052-04022012 Gitne My Brive me Aw2

Microsoft®

AN kyDrive
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Google
Dri

» My Drive

Shared with me

Starred

Meet your Drive

My Drive i the home for il your fls. Wilh Google Drve for your PC, you can
sy1c s from your computer to My Drive.

Download Google Drive far PC.

wy orve

me
o an

W ashabula

I belofountan it staions
I Cessna 1820
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Web -Based SCADA
Advantages WEB-BASED SCADA y
= \Wide area connectivity |
= Routable

= Parallel Polling
= Redundancy and Hot Standby

= [arge addressing range Disadvantages of WEB-BASED
" |ntegration of IT to SCADA
Automation and Monitoring = |P Performance Overhead
= Networks Standardization = Security concerns
= Cost Savings = Not Universal browser

capable



Traditional SCADA PC

Wired
Or
Wireless
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Traditional SCADA PC License

=/ $3k-$10K

SCADA 4
$3k-$10K

SCADA 2
$3k-$10K

Had to Reside on Local network
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Web based SCADA

Web
Browser
machine
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Veb based SCADA

Local Office

|

Web
Browser
machine

Local Area
Network

FII Lt
internet L e

Mobile operations
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20 Yearsago  Wireless Networks
$20,000
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10 Yearsago  Wireless Networks







Wireless Networks
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WiFi Networks
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Something New!




Cellular/WiFi Data Logger

Water Quality, Pressure, Flow, Level, Weather Remote Monitoring

v'Battery Powered, 6 Times Data Upload
per Day for 5 Years.

v IP68 Continuous Submersible to 5 m of
water, Solution without Cabinet.

v'-30~85°C Operating Temperature,
0~100% RH Operating Humidity

v’ Cellular, WiFi Communication.

v'Simultaneous Acquisition of Multiple
Process Parameters

v'Seamless SCADA Software and Database
Connectivity.

v’ Cloud Configuration, Operation,
Monitoring, Alarm and Data Analysis
Software Service.




Cellular/WiFi Data Logger

Water Quality, Depth, Flow, Weather Remote Monitoring

v'Solar Powered, 15 minutes Continuous
Communication for 5 Years.

v IP68 Continuous Submersible to 5 m of
water, Solution without Cabinet.

v -30~85°C Operating Temperature,
0~100% RH Operating Humidity

v’ Cellular, WiFi Communication.

v'Simultaneous Acquisition of Multiple (1
Process Parameters T =

v'Seamless SCADA Software and Database @ ——~~
Connectivity.

v'Cloud Configuration, Operation,

Monitoring, Alarm and Data Analysis.
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Why Conserve Energy?

Save Money

* Better to save energy than cut staft
Straight to Bottom Line
No Lost Value to Product or Service
Carbon Risk Mitigation

Public Relations

92



Sizing the Opportunity

Program/Activity
Energy Efficiency

Potential Savings

5-30% subject to current
operations

Rate Optimization

Typically 10-15% for small
accounts (less or none for large)

Power Shopping

Varies by account and utility 5-
20%

Demand Response

$0 — 30,000 /| MW yr

Power Factor

_1=0
Correction/Demand Controls 5-15/0
Renewables ol
Total Typically 5-25% overall

93



/\/

CONCLUSION

eLet your Automation system grow

A for Growi

eNew Technologies

eImagination



Thank You!

W The Operator Training Committee of Ohio, Inc.

Scott Fausneaucht

SYETEMS GROWLUIF



