Shelby County, Ohio

Robert Geuy PE PS
Shelby County Engineer
Sanitary Engineer



Infrastructure

= I e ¥ | T
Lr\'ﬁrfj 1 =




Began Planning

« SCSD planned to implement SCADA
— 2012 with the Kettlersville Sewer Project

— Began with one pump station

— Worked with Singer Environmental to get
started

— Needed and wanted to add more structures



EXPAND our SCADA

 Had Information Shortage
— Need live feed back — better information
— 1 & | > chasing the ghost

 LIMITED BUDGET

e Can we do some of this ourselves ??



If you DIY — be Prepared !

* You have to be Motivated
— Time — researching and implementing

— Willing to take the chance
* Don’t be afraid to fail

* ALSO it helps to be ©
— Stubborn
— Tenacious
— Bull Headed
— A money Miser



Pump Sta typlcal Installation
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What did we NEED to DIY

« Hardware
— Lap top
e Cables and USB modem

— Communication Software
* We are using Allen Bradley PLCs

— SCADA Software - HMI

« Wonderware was setup with the first pump station
we put on line.



What did we lack ?

« ALMOST EVERYTHING.
— Lap top — Had it
e Cables — needed to acquire

— Communication Software
 For the Allen Bradley micro logix 1100 PLC

— SCADA Software
* No experience programming Wonderware

— KNOWLEDGE and EXPERIENCE
« —LARGE VOID



Where did we Start

 \WWent to our local AB dealer FDL

— Purchased
 AB cable and USB Modem

« RsLogix Starter Lite Version
— Available as a free download

— Recelved a 2 hr. starter course from Vender

 Learned PLC basics and how to communicate with
PLC

— KNOWLEDGE >> Still not there



PLC Ladder Logic ?

Whatis it ?
— PLC programing system — Five major types

LD Ladder Diagram -
« SFC Sequential Function Charts — use by more advanced systems
« FBD Function block Diagram - graphical language
« ST Structured Text — resembles basic or pascal programming
« IL Instruction List — mnemonic instructions

« — Focused on AB LD programming
— Read many articles

— Looked at numerous examples
— GOOGLE / YOUTUBE are your friend



Internet Search

<« C n

== Apps G ArcGI5 - SignIn = County Commission... [] MSM.com . Yahoo @9 Free Hotmail % StreamStats in Ohio [ Imported From [E @ CoCoRaHS - Comm... [ Calculation of disch...

Vinar 5 4 FOST LEaving LENmEareE Colrse” hd

& https://www.google.com/search?q=plc+programming&oq=plc+pr&aqgs=chrome.0.0j69i57j014.2358j0j8&sourceid=chrome&es_sm=122&ie=UT

P[D,f:\.ﬂ'lﬂh\b'— I-D,K: contraller - \Mklp—“la the fr

Programming.
esdcns g

PLC Programming cr matics Irpl..15 - YouTu

ot commony used PLC programming aegu

Yoir P—rsor=| PLC Tutor - Learn PLC Programming Here ...

PL._. Pro,r;mmlr, FLC Manual
beproge ing ™

mimiing

pic programming hulorial pic progranmiing Jobc
pic progranmring Goftware ladder logh
pic progranmring fralning pic progranmiing languages.

allen bradiey pic progranming  pic progranming booike:



YouTube Search
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/A sites you can Ask ?
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Needed hands on Experience

* Built test Panel
— Used Spare parts to build a test panel

« Experimented with test panel instead of Pump
stations. (Our sewer director really appreciated
that!)

« Began process of acquiring the KNOWLEDGE
Side of the equation.

« Still use this test panel today to test program
changes.



Test Panel
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Converted Existing Panels
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Raw Data — Not Frlendly

.Data File N13 (dec) -- PSDATAL -- P5Datafile P512389 |_|
Offset 0 1 2 3 4 5 & 7 G g
N13:0 0 0 0 0 0 0 0 0 0 0
N13:10 0 0 0 0 0 0 0 0 0 0
N13:20 0 0 0 0 0 0 0 0 0 0
N13:30 0 0 0 0 0 0 0 0 0 0
N13:40 177 1240 60 1351 34 2744 2774 118 153 1239
N13:50 27 1351 5 2743 1314 0 21 22 0 0
N13:60 0 0 0 0 0 0 0 0 0 0
N13:70 0 0 0 0 0 0 0 0 0 0
N13:80 138 795 37 1482 7 3116 1144 0 214 795
N13:90 37 1481 2 3114 3402 0 0 45 0 0
N13:100 0 0 0 0 0 0 0 0 0 0
N13:110 0 0 0 0 0 0 0 0 0 0
N13:120 0 0 0 0 0 0 0 0 0 0
N13:130 0 0 0 0 0 0 0 0 0 0
N13:140 0 0 0 0 0 0 0 0 0 0
N13:150 0 0 0 0 0 0 0 0 0 0
N13:160 143 632 14 6186 52 703 7115 234 0 631
N13:170 45 6l 52 703 998 0 29 0 0 0
N13:180 0 0 0 0 0 0 0 0 0 0
N13:190 0 0 0 0 0 0 0 0 o N




Software-SCADA Pc

InTouch - WindowViewer - C\PROGRAMDATA\SHELBYS = | e x|
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« InTouch - WindowViewer - C\PROGRAMDATA\SHELBY5
File Logic Special
MicCartyville Controls

Low Vacuum
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16 20

I

l 1

(=S| X

Development!

W

W

[y

5 C \ ] .3 ]
12:30:00 13:00:00 13:30:00 14:00:00
Vacuum Level Flow in GPM
"
16.01 ("Hg) 0.0
100 |
i | l (0
80 |— =
}
&0 | I |l "1 = milmE e
i i
40 M
20 N
Feb-11-16 Feb-11-16 Feb-11-16 TFeb-11-16 Feb-11-16 Feb-11-16 Feb-11-16 Feb-11-16 Feb-11-16 ¥Feb-12-16 Feb-12-16 Feb-12-16 Feb-12-16
07:00 09:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00 01:00 03:00 05:00 07:00

SW2

N
N

Vacl

Vac2
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% InTouch - WindowViewer - C:\PROGRAMDATA\SHELBYS = =l
File Logic Special Development!

McCartyville Levels

McCartyville Vacuum Sta. NO. 11

VACUUM 15.70 "Hg
SWP1 SW P2 SWPI &P2
Hrs Min Hrs Min Hrs Min
CURRENT 5061 47 5083 43 122 29
7AM 5061 16 5082 57 122 29
Vac P1 Vac P2 VacPl & P2
Hs | Min | Hrs Min Hrs Min
CURRENT 7791 23 7767 58 556 35
7AM 7790 36 7767 16 556 34
Gallons
CURRENT 54.934250.0
ZAM 54,926,925.0

STATION CONTROLS MASTER MENU




FUTURE ADDITIONS

 Additional Infrastructure

— With Cell Phone Technology (Location)
 Building our Knowledge base
« Two Water Plants
e Two existing sewage plants

— NEWPORT SANITARY (OEPA Findings and
Orders) > 2017
« Four new pump stations
* One Metering Building



OTHER DIY PROJECTS

 ASSET INVENTORY/MAINTENANCE

— RECORDS
 Did not have a good inventory
* Old Plans
« Old Hand written notes
* OLD memories (really OLD memories ©)
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Hand written Notes
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How could we improve?

* Convert Records to Digital Media

— Had access to Microsoft Office products
* Excel

 Access
 Word



Simple Excel Sheet

™ R Rl 3 'ump Stations.xlsx = Microsoft Exc lﬂm
L Home Insert Page Layout Formulas Data Review View Developer Acrobat Team
= ¥ R T O OB W = 3 O e Ay
i By Copy * Calibri 11 A A ‘=\ @/ =) Wrap Text General _=ﬂ ﬁz L:I‘d =2 ‘ ‘E_J E] e Z ﬁ
Pafte J Format Painter £ Do | b . ég Mege dcociee LR 2t a8 Fct;)r:%ﬂ&nga‘v a:‘l)';nt:laet' St;eell X% Ins;rt Delvete For:nat (Z Clear~ ?i‘ljtr:r&j SFlerl]edct&v
Clipboard Font M Alignment ¥ Number Styles Cells Editing
cs v | SR363- Northvi v
A B c | b E F G H | |
1 PSObjID REF LOCATION PHASE INSTALLED PUMP_TYPE COMMENTS COMMENTS2 GPSX GPSY F
2 1PS#01  Lehmkuhl'sEast PC 1990 Hydromatic Submersible 2- 7.5 HP 1468380.459 267639.4

|3 2 PS#02  LuthmanRd. 3 2012 Hydromatic Submersible 2 - 30 HP 1467799.887 269389.%[

i 4 3 PS#03  BonTonRd. 3 1990 Hydromatic Submersible 2- 30 HP 1456313.926 265499.4

.i 4 PSH04 |SR 363 - Northvi ! 3 1990 Hydromatic Submersible 2 - 15 HP 1453641.001 263491.

6 5 PS#05  Lotus Cove Rd. PC 1990 Hydromatic Submersible 2 - 15 HP 1451875.534 262467.1
% 6 PS#06  SR362 PC 1990 Hydromatic Submersible 2 - 10 HP 1449696.336 262867.4’

I 7 PS#ba  Westlake Village 3 1990 Hydromatic Submersible 2- 7.5 HP 1449471.016 262938.1

I 8 PS#07  Lakeview PC 1990 Hydromatic Submersible 2 - 10 HP 1448965.278 262519.3

1l 10 9 PS#08  Filburn'sisland  PC 1990 Hydromatic Submersible 2- 15 HP 1456281.613 261855.;

Il 11 10 PS#09  EilermanRd. PC 1990 Hydromatic Submersible 2 - 40 HP 1456148.432 259519.

Il 12 11 PS#10  Canal Rd. PC 1990 Hydromatic Submersible 2- 10 HP 1445003.078 260032.6
13| 12 PS#14  SCHENK ROAD S 2007 BARNES 1482279.257 217716.1
14 13 PS#15  NFO S 2007 E1-Retro 1475592.612 269909.4
15 14 PS#16 MALLARD POINT  SI 2002 BARNES DUPLEX 2HP 1455855.062 262164. [
16 15 PS#11 ~ MCCARTYVILLE 3 2007 YEOMANS SEWAGE PUMPS - 20 HP , RA  VACUUM STATION IN SERVICE 07/19/2007 1479049.826 270347.;
17 16 PS#16 ~ MIDDENDORF SUB SI 2008 3 HP BARNES SVG3072L In Service 03/2008 1451337013 255936.3

| 18 17 PS#13  McCarthville Road SI 2012 BARNES 2HP DUAL 36" X 108" In Service 2012 1478632.223 284169.]
19 18 PS#12  Kettlersville 3 2012 MYERS WG150H-43 15HP In Service 2012 1478041.624 286138.

20 19 0LLP LLPLANT Radio NA 2013 SCATA Radio System Radio System Scata System 1447705.635 259769.

21 20 0 FLW FtLor WaterTow NA 2013 SCATA Radio System Radio System Scata System Main Repeater 1446354.218 254785j
22 21 0SR1 SR119Rad NA 2013 SCATA Radio System Radio System Scata System Repeater - Lehmkuhl's 1466011.715 269794.5
23 22 PS#18  ODNR S 2007 BARNES DUPLEX GRINDER CONCRETE VAULT Replaced Pump 2 - 8/30/2013 1451154.365 257743
24 23 PS#19  ODNR SI 2007 BARNES DUPLEX GRINDER CONCRETE VAULT 1451429.336 2571654 |
25 24 PS#0 Lake Loramie Pla 3 2006 Myers Pump #1 rebuilt 08/19/2013 - seal fail Pump #2 - pull w/ seal fail 9/11/2013 1447892.373 260179,
PR Sheet1 /‘Sheet? ~Sheet3 /¥J M4l i |

Ready | 7 | |[E@m 100% () V.




Moved data to Access DB

A e il s cc kgl_@jﬂ
Home Create External Data DatabaseToois Fields Table 2]
WZ = & Cut T 41 Ascending 7 Selection @ = New X Totals Cﬁ dacReplace g ] @ Calibri -
- 153 copy %| Descending Ve Advanced v | M Bsae ‘% spelling = GoTo~ .
View | Paste " Filter 8 Refresh Find Sizeto  Switch B I U H -
v J Format Painte %7 Remo 7 Tog All- X Delete ~ 5 More + I3 Select ¥ | Fit Form Windows~ =
Views Clipboard ¥ Sort & Filter Records Find Window Text Formatting ¥
Lbies = 4| = pumpsta o B =
= G Work Hist PSObJID - PUMP_TYPE - ReE - LOCATION <[ PHASE - |INSTALLE - COMMENTS N
B Grinderpumplist & Hydromatic Submersible 2-7.5HP  PS#01 Lehmkuhl's East PC 1990
B MH_CO_Vadlifts 2] 2 Hydromatic Submersible 2- 30 HP  PS#02 Luthman Rd. 3 2012
B MH_CO_Work_Hist & 3 Hydromatic Submersible 2- 30 HP ~ PS#03 Bon Ton Rd. 3 1990
B oLD Valves L Date - Hist_workl -
4/1/2007 New Control Panel
B ps_Work_Hist
8/1/2010 P#2 replaced
= pumpsta 8/1/2010 Phone line dialer installed =
B ST.VAC_Tanks 8/1/2010 3 phase service
B ST_VAC Work_Hist 6/1/2012 Generator adde with new disconnect - Kettlersville Project funded this
B Valves_AirReleases 12/24/2015 P2 pump stopping at +/- 0.6' higher than it should and then the pump will not restart.
) _ 12/28/2015 Changed Alternator and the Base
j Valves_AirReleases_Work_Hist
12/28/2015 Change Relay Cubes from MR1 to MR2 and OT1 to OT2
12/31/2015 Changed Stop Float
1/2/2016 Moved Starter No. 1 over to Starter No. 2 postiion
1/4/2016 Changed Lag Float and Lead Float
1/7/2016 Converted over to PLC control. Removed Alternator and put a 5 sec. delay on the emergency Stop Float
1/9/2016 Replaced P2 with rebuilt unit @1353 hrs 30 Min. Removed unit taken to Piqua Elec. To have rebuilt
o
|® 4 Hydromatic Submersible 2-15HP PS04 SR 363 - Northvi 3 1990
[ 5 Hydromatic Submersible 2- 15SHP ~ PS#05 Lotus Cove Rd. PC 1990
|B 6 Hydromatic Submersible 2- 10HP  PS#06 SR 362 PC 1990
# 7 Hydromatic Submersible 2- 7.5HP  PS#6a Westlake Village 3 1990
& 8 Hydromatic Submersible 2-10HP  PS#07 Lakeview PC 1990
& 9 Hydromatic Submersible 2- 1SHP  PS#08 Filburn's Island PC 1990
& 10 Hydromatic Submersible 2-40HP ~ PS#09 Eilerman Rd. PC 1990
& 11 Hydromatic Submersible 2- 10HP  PS#10 Canal Rd. PC 1990
& 12 BARNES PS#14 SCHENK ROAD Sl 2007 b
Record: 4« 10f24 > M » { No Filter | Search i Iif »
Datasheet View | Num Lock | B @ ¥
- B S e | e 1




NEXT STEP - GIS

* GIS — Geographical Information System

« Store, manipulate, analzye, mange and present data
In a spatial format.

* Vendors
— Too many to list all of them
— Auto Cad — Map
— ESRI



GIS - Filburns
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Next — ArcGIS Online

'. Shelby County Sewer Dist: X - -

€& - C M [ sceo.maps.arcgis.com/home/webmap/viewer.html?webmap=beb5a36049934c709991b74cf676b1cf &%=

% Apps @B ArcGIS-SignIn = County Commission... [J] MSN.com | Yahoo R¥ Free Hotmail ZZ StreamStatsin Ohio [ Imported FromIE @ CoCoRaHS-Comm.. g Calculation of disch.. F Online hydraulic an... »  [C] Other bookmarks

Home v Shelby County Sewer District NewMap = Shelby ¥
Details  # Add ~ | B Basemap | Save ~ Share i Print | @ Directions & Measure [l Bookmarks IV|Fmd address or place IQ]
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ArcGIS Online Filburns

wer.htm|?webmap=beb5a

% Apps ° ArcGIS - SignIn = County Commission... ﬂ MSN.com Yahoo B9 Free Hotmail ’z StreamStats in Ohio (] Imported FromIE ¢/ CoCoRaHS - Comm... F Calculation of disch.. 7 Online hydraulic an... » (O] Other bookmarks
Home v Shelby County Sewer District ewMap  Shelby ¥

Details # Add v | 3B Basemap | Bl save + ©9 Share i Print Directions & Measure [Jll Bookmarks
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Data available in the field

0 Shelby County Sewer Dist: X

€ - C A [ sceo.maps.arcgis.com/home/webmap/viewer.html|?webmap=beb5a36049934c709991b74cf676b1cf ool =

55 Apps . ArcGIS - SignIn = County Commission... u MSN.com Yahoo g Free Hotmail % StreamStats in Ohio (] Imported FromIE @/ CoCoRaHS - Comm... [ Calculation of disch.. T Online hydraulic an... » (] Other bookmarks

Home ¥ Shelby County Sewer District NewMap = Shelby ¥
Details ¥ Add ~ ‘ BE Basemap ‘ Save ~ © Share ics Print | @ Directions 5 Measure [l Bookmarks [v Find address or place |Q]

GPSX 1,456,313.93
GPSY 265,499.41
PSObjID 3.00

REF PS#03
LOCATION  Bon Ton Rd.
PHASE 3

INSTALLED 1990

PUMP_TYPE Hydromatic Submersible
2-30 HP

COMMENTS

COMMENTS2

GPSX 1,456,313.93
GPSY 265,499.41

Zoom to Get Directions
Show Related Records

;SCSDwebPage - CO Private.DBO.PS Work Hist (13 features) ) o ) Table Options v )(
Date PSObJID Hist_work1 ©
Duly 31,2010 3 Phone line dialer installed -
December 30, 2015 3 Changed Stop Float

January 1, 2016 3 Moved Starter No. 1 over to Starter No. 2 postiion

July 31, 2010 3 P=2 replaced

jJanuary 3,2016 3 Changed Lag Float and Lead Float

December 23, 2015 3 P2 pump stopping at +/- 0.6' higher than it should and then the pump will not

4

restart.



QUESTIONS ?

* Robert Geuy

— Shelby County Engineer
— 937-498-7244
— rbg@shelbycountyengineer.com

John Bruns

— Shelby County Sewer District Director
—419-628-3411
— Joruns@shelbycountyengineer.com



