Application of PLC-HMI Pump
Controls and Monitoring With or
Without SCADA p—=

PM130EH PLUS

by Bobby Fortuno, Helix Water District (HWD)
SCADA Prog. and Wireless Network Administrator
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| Wireless Ethernet Network
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SCADA Wireless Ethernet Radio
Network (layer3-OSPF

Router (represents a PS, Tank,
FCF, or misc)
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throughput the lesser the cost.



SCADA Network

Wireless Ethernet Radios
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Local Area Network (LAN)
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Typical Pump Control Circuits




Reduces Arc Flash
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Ethernet Communication
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Ethernet Communication
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New and Upgraded MCCs. .
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Power Monitor Web browser
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Blind Pressure Transmitter
Nno moving parts and contacts to
corrode.

Supply: 9 —36Vdc

Output: 4—20mA

Range: 0/150psig
NO. : 2020710001
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C-MORE Touchscreen HMI
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SCADA - Calavo PS
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SCADA - Calava PS =R
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SCADA - Calavo PS =N = 5
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SCADA - Calavo PS
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Suction PS| Discharge PSI P1125HP @ 1000 GPM HOpESEs @ =
i (i}
P2 125HP @ 1000 GPM Intrusion System O S
7 178 P3125HP @ 1000 GPM o — =
P4 125HP @ 1000 GPM T
o
—
Remote Central
5,888 Hours T
MCC PCY Pump PLC
Pmpt @ @ @ @
pmpz @ @ @ @
prmps @ @ @ @
5,879 Hours Pmpt @ @ @ @
First Call 3
Power Status ) Second Call 35 75
) PSto Tank Comm @ Third Call 35 5
PS to TP Comm .
Tankto TP Comm @ Tank Select
5,867 Hours . 5_Rim [calave]
Energy Conservation System
Update Counter 5308 | System Ensbied | [ENEISNNNSSREE
Watch Doy 550 Off Peak Pumping o |

EC Tank Hi Level Alarm @

5,890 Hours

EC Tank Hatch Intrusion @
Hi PSI Shutdown ]

Reset

Reset Hi Discharge|
Station Notes

# of Pumps |
During Off Peak ./ W
=3 4

[22
L4

| CLICK for ECS Motes |

Off Peak Start Time
Off Peak Stop Time

Winter Peak Hours {1700 to 2000)@
Summer Peak Hours{1100 to 1800)@

Off Peak @ Peak @

ﬁ Flow in GPM AM SemiPeak @ PM Semi Peak @
[l ] .
b
o J&k: 2617 GPM
Energy work 4-12-16
| Calavo Hydro ” South Rim Hydro || Dist | | 5TR ‘ | Sys Summary || Menu || FPlant

Calavo Tank

P&

E




SCADA - Calavo PS =N = 5

Command SCREENS Windows Help

Calavo Pump Station
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o
=i A
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Power Status Second Call 35 5
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wlIl fland Lo | Update Counter 5398

5,867 Hours

Enerygy Conservation System
[ System Enabled |

Watch Dog 550 Off Peak Pumping | on
EC Tank HiLevel Alarm @ #of Pumps =
B Durlng nff Peak /

EC Tank Hatch Intrusion @

5,890 Hours Hi PSI Shutdown o
= Off Peak Start Time @
H=and Pk
M Reset Hi Dlscharge| Reset |

Off Peak Stop Time |6

Station Motes
| CLICK for ECE Nates ]

Winter Peak Hours (1700 to 2000)@ el
Summer Peak Hours{1100 to 1800)@
Off Peak @ Peak @)

Flow in GPM AM SemiPeak @ PM Semi Peak @

b
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SCADA - Calavo PS =N = 5

Command SCREENS Windows Help

Calavo Pump Station

Site 8Table VIO cyrrent Time: August 2, 16 10:34 =
MAX. HP: 375 @ 2600 GPM =
Suction PS| Discharge PSI P1125HP @ 1000 GPM HOpESEs @ =
P2 125HP @ 1000 GFM Intrusion System @ %
7 178 P3125HP @ 1000 GPM o — =
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a
=i A
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e ] [rere || [EEEH MCC PCY Pump PLC :
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rpt @ @ @ @ [Aug1-2, 2016]
ppmp2 @ @ @ @
Last: 24 E Hours EI L[]
ppps @ @ @ @ | | |
Control and Not ;
5,879 Hours Pmpt @ @ ©@ @ orire an =S Realtime [~] | Calavo Trend
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Second Call 35 5

(]
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@
o

] e

Power Status

PS to TP Comm

Tank to TP Comm

wlIl fland Lo | Update Counter 5398

Watch Dog 550

5,867 Hours

Energy Conservation System
| system Enzbled | [ENEISNSSRI
Off Peak Pumping m =

# of Pumps | ﬁ
Durlng nff Peak /o

Off Peak Start Time
Off Peak Stop Time E|

start/stop time

EC Tank Hi Level Alarm @
EC Tank Hatch Intrusion @
5,890 Hours Hi PSI Shutdown @

[on |
[Laue | Reset Hi Discharge|  Reset

Station Notes -
| CLICK far ECS Notes ]

Winter Peak Hours (1700 to 2000)@ el
Summer Peak Hours{1100 to 1800)@
Off Peak @ Peak @)

Flow in GPM AM Semi Peak(@ PM Semi Peak @
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SCADA - Calavo PS
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Command SCREENS Windows Help
Calavo Pump Station
Site 8Table VIO cyrrent Time: August 2, 16 10:34 =
MAX. HP: 375 @ 2600 GPM =
Suction PS| Discharge PSI P1125HP @ 1000 GPM HOpESEs @ =
i (i}
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P4 125HP @ 1000 GPM T
o
=i A
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AR HIMES [ ] [ ] Pump Status ol S.RimLvL@ Calave  79.2 El Cajon LvL 58.7
’ MCC PCY Pump PLC o
12P M 4PM 8P M 12488 440 84AM
rpt @ @ @ @ [Aug1-2, 2016]
e . o o Last [ 205 =l
sl ours
prmps @ @ @ @
Control and Not :
5,879 Hours Pmpt @ @ ©@ @ orire an =S Realtime [~] | Calavo Trend
[ o | First Call 35 75 —_—
. e
Power Status ) Second Call 35 75
PSto Tank Comm @ Third Call 35 15
PS to TP Comm .
Tankto TP Comm @ Tank Select
5,867 Hours - 5_Rim [calave]
Energy Conservation System
Update Counter 5308 | System Ensbied | (NSRRI
Watch Doy 550 Off Peak Pumping o |
EC Tank Hi Level Alarm @ #¥ofPumps  ——
) During Off Peak ./ W S a u S
EC Tank Hatch Intrusion @ -3 ! y
5,890 Hours Hi PSI Shutdown (@] —
Off Peak Start Time | 22|
Reset Hi Discharge| Reset |
Off Peak Stop Time |6
Station Motes
| CLICK for ECS Motes |

Winter Peak Hours (1700 to 2000)¢
Summer Peak Hours{1100 to 1800
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ﬁ Flow in GPM AM SemiPeak @  PM Semi Peak @
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b
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SCADA - Calavo PS

Command SCREENS Windows Help

=N = 5

Calavo Pump Station

Site 9 Table V11000

MAX. HP: 375 @ 2600 GPM
P1125HP @ 1000 GPM
P2 125HP @ 1000 GPM
P3125HP @ 1000 GPM
P4 125HF @ 1000 GPM

Suction PSI Discharge PSI

¥ 178

Remote

5,888 Hours

Central

5,879 Hours

[on ]

= e

5,867 Hours

)

Current Time: August 2, 16 10:34 At

Door Status &

Intrusion System @

Employee None

Pump Status
MCC PCY Pump PLC

Pmpt @ @ @ @
Pmpz2 @ @ @ @
prmps @ @ @ @
Pmpt @ @ @ @
Power Status (@]
PSto Tank Comm @
PS to TP Comm .
Tankto TP Comm @
Update Counter 5398
Watch Dog 550

EC Tank Hi Level Alarm @

EC Tank Hatch Intrusion @

=

S

o

o

=

=

3
= Calave LvL @ Tank 538 Calavo LvL @ PS 53.7
104 8- Rim LvL @ Calavo 79.2 ElCajon LvL 58.7
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Low S0

@ Peak (@]

PM Semi Peak @

5,890 Hours Hi PSI Shutdown o
El Off Peak Start Time
[Laue | =X Reset Hi Discharge|  Reset
Off Peak Stop Time E|
Station Motes
| CLICK for ECS Motes ]
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Off Peak
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SCADA - Calavo PS =N = 5

Command SCREENS Windows Help

Calavo Pump Station

Site 8Table VIO cyrrent Time: August 2, 16 10:34 =
MAX. HP: 375 @ 2600 GPM =
Suction PS| Discharge PSI P1125HP @ 1000 GPM Door Status ® =
P2 125HP @ 1000 GFM Intrusion System @ %
7 178 P3125HP @ 1000 GPM o — =
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a
=i A
Remote Central o CAlavelvL@Tank 638 CalavolvL@PS 537
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[ ] [ase ] MCC POV Pump PLC :
1ZPM 4PN 8P M 12AM 4AM aaAM
rpt @ @ @ @ [Aug1-2, 2016]
pmpz2 @ @ @ ©
Last: 24 E Hours EI L[]
prmps @ @ @ @ | | |
Control and Not ;
5,879 Hours Pmpt @ @ ©@ @ orire an =S Realtime [~] | Calavo Trend

i 35 Th
e S O e

Power Status . Second Call 35 5
PStoTank Comm @ Third Call 35 5
PS to TP Comm . Pump SEQ
Tankto TP Comm @ Tank Select
5,867 Hours - [calave]
_ lII E Energy Conservation System
T fard (Ao ] Update Counter 5398 | system Enabl=d | [ ENEIRRNRRN
Watch Doy 550 Off Peak Pumping o |
J EC Tank Hi Level Alarm @ #¥ofPumps  ——
) During Off Peak ./ W
ﬂ EC Tank Hatch Intrusion @ -3 L\ J
5,890 Hours Hi PSI Shutdown ] —
= e Off Peak Start Time | 22|
[Laue | =X Reset Hi Discharge|  Resst |
—_— Off Peak Stop Time |6
Station Motes
| CLICK for ECS Motes ]
Winter Peak Hours {1700 to 2000)@
Summer Peak Hours{1100 to 1800)@
Off Peak @ Ppeak (@]
ﬁ Flow in GPM AM Semi Peak(@ PM Semi Peak @
i m i
\_
< &E= 2617 GPM
Energy work 4-12-16 Cala\fﬂ Tank
‘ Calavo Hydro ” South Rim Hydro || Dist | | STR ‘ | Sys Summary || hdenu || Flant

E
&
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SITE 17
HILLS TANK

L HYDRO
PUMP STATION

R t cannot be found

| I:LJ FHG&;R‘;N‘ .\;I‘ Il!‘"l U RUN UFF IHE KEYPAD.
(USE ARROW UP OR DOWN TO SELECT)

PRESS PROGRAM
SELECT ANALOG GROUP P 4.00 -P 4.18. ENTER
SELECT FRQCMD2 SOURCE (P 4.13). ENTER.
CHANGE TO "4" THEN ENTER
PRESS PROGRAM
SELECT DIGITAL GROUP P 3.00 -P 3.31. ENTER.
OP CMD AND CHANGE TO "0". ENTER

BHAHOEGN =

PERATE MANUALLY THROUGH THE VFD
LONGER RUN THROUGH THE PLC AND
UNTIL IT IS CHANGED BACK TO THE ORIGINAL
ONTROLS

4D1 SOURCE = 3, FRQCMD2 SOURCE =1,

HINTPULSE

Store and Display
Retentive Notes.

e.g. steps for VFD
programming for auto
or manual control




Retentive GIS Map




Alarm Log

AR H8L kAT

oL POWER OFF
1 WATIC MO0 G FAILED
CONTROL FOWER OFF
H-:".. ‘l"_-.h-i-‘"."lf
LC IWATCHDOO FALED
> 2WATCHDOO FALEL
LG T WATSHOO O FALEL

EEb T DRt




Pump Station Trend

TREMDS
(4 DAYS)

N T ZET

TIME ©DRYS)
o—FILL TE LUL O—{TISCHARGE FS1 CmcHlICTION FEI

DIGITAL CLOCK A0JUST DESPLoY |
: : m FLows | 1HR | 4HRS —T : A

Alarm History

WDE} T . | . ; SCreEen Saver
09-FEB-01 I BACK ] MEXT | 12HRS | 24HRS ,_L-"-"-I_ ol |




Use Smart Devices to access

Remote HMI App

CIC T T T 1 e

A
= .E’ Ii_l. 04:08:43 PM




HMI acts as a gateway between
different PLCs

C-rmore can even act as an interpreter or "protocol bridge” bebween two 2ltferent PLC brands!




PLC data can be displayed
<=2 and controlled from
b multiple HMIs.

Plant Network (Ethernet)

- 1_:1',"?: ;‘7.'.: - 0
4 ";_s.*_;_ - an -
- o = w
L
LBl
PLC
C-more

©

o Temperature Is monitored First C-more panel o Second C-more panel
by PLC connected to first passes-through the data accesses (and displays) the
C-more touch panel to a second C-more PLC data via the Ethernet
touch panel connection




While dosing theTank, can
connect to remote PS through
HMI to control pump.




SMTP

':..J {1 h.:"n" a V

P.C. connected

SMS Capable to the internet
Cell phone g

Plant Network* 7\
. - -R“T-“_.L - - l\;f‘_:‘i

L~

© -

P.C. in the plant

B Jlave from Cmere - Mensage Plela Tewt)
B LM Yow Jast Fped luk  Alaw S
C-more Pl L e RS 1 "

Pras Cmiand ars® aloy Cum Tt M M40 E ¢ N

FAM Grubde mowQ i e

i
Tdwt By e e

Ower temp on Owen 3,
Setpoint is 425,

Actual temnp: 451 degress

Date & Time: 07/14)J05 07:26:11

Temperature exceeds C-more logs an alarm 0 E-mall notification to various
allowable range and sends an e-mail devices, both in the plant
to a list of addresses and on the internet




Stores PLC data on USB flash
Drive or SD card.

Plant Network

C-more pane 0
ne_

B Mrrws 4_1inn | rends oph]_via_s sall g - Petpat 1o PRI

USB Flash Drive

C-more can collect and e C-more can also capture 6 Use FTP to request the data
log data from the PLC to screens periodically, or at any time from any

an SD card or a USB Flash when an event occurs, connected PC (password
drive. Large Flash devices and store these on Flash protection possible)

allow storage of large drives

amounts of data




PLC-HMI summary

Local PLC-HMI application
Allows integration of PLC data and control.
Remote Connect for full control.

Remote Screen development and configuration
Serves as a back-up SCADA.

Alarm display and notification.

Displays up to 255 screens.

Trend and stores data.

Wireless connection using PC and smart
devices 46




End

bobby.fortuno@helixwater.org
(619) 944-1036







Remotely Connect to PLC

File Edit 5earch View Tools PLC Debug Window Help

TELEr EDIT g o wod gy ey | e D
g MODE M | nd or 5| i IR S| DSP &, .

=T e B §
Status| Data Value  Mode Info

Ladder View |

PUMP CALL LOGIC. The following rungs sets-up the pump calls in central manual or
central auto. PUMPS are automatically rotated. Control relays C1 for pump1, C2 for
pump2, C3 for pump3 @MAIN PLC corresponds to C61, C62, CE3 AND C64 respectively
@ 06 PLC1, PLC2, PLC3 and PLC4

FIRST CALL LOGIC. WHEN LEVEL IS BELOW THE FIRST CALL SETTING TMR 018
ACTIVATED AND TIMES OUT, C124 IS TRIGGERED AND INCREMENT CTA3 TO
SET UP NEXT PUMP TO CALL .
ON FOR HELIX1, OFF i
FOR GROSMONT LOSS OF TANK LEVEL
Uossiinopm? aia 1STCALLTD
CLL 1315010
1ST CALL ON AT TANK SELECT BIT INTERLOCK e
2457 B5050.10 ca7

< sl >+t

ON FOR HELIX1, OFF
FOR GROSMONT
RAW TANK LEVEL
c2630M 315010
HELIX 1TANK LVL 15T CALL ON AT TANK SELECT BIT
1940 2457 B5050.10

-
| < | ||

18T CALLTD STOF ALL PUMPS 1ST CALL
T0 C1s0 c120

| | bt { out
INCREMENT CTA3 @15T
CALL

18T CALL INCREMENT CTA3 j

& Output ]

For Help, press F1

RURMIIN 02214/07680 06 [0269:002:002
' : s14AM ||

—

—% COMBO TANK FL.. cmore remote C... L Hell APS [10.19... re 0 Rl
] || A= ! 5 g 8/3/2015




PV System

P~ :" &% TriStar MPPT - Data Log |

Days 0to -84
Day Today 1 2 -3 -4 5 6 - e 9 -10 -1
Ewents - 1 1 1 1 1 1 1 1 1 1 2
Hour Meter 1y299d20h 1y299d17h 1y298d17h 1y297d17h 1y296d17h 1y295d17h 1y294d17h 1y293d17h 1y292d17h 1y291d17h 1y290d17h 1y289d17h
Max. Battery Voltage 28.31 28.33 28.33 28.35 28.36 28.32 28.34 28.43 28.35 28.36 28.35 2894
Min. Battery Voltage 25.66 25.66 25.68 25.69 25.69 25.65 25.65 25.65 25.69 25.69 2569 25.70
Max. Array Voltage 33.96 34.51 35.28 34.23 34.88 34.50 34.85 34.48 34.20 4.4 34.56 34.07
Max. Output Power Watts . . . - . . . . . - . -
Amp Hours 96 T 31.8 325 32.0 321 31.7 319 324 323 32.1 32.4
Watt Hours 270 aro 880 900 890 880 880 880 900 890 890 900
Max. Battery Temp °C - - - - - - - - . - - -
Min. Battery Temp °C - - - - . . : - - . 5 -~
Charging Durations Min:
Equalize 0 0 0 0 0 0 0 0 0 0 0 65
Float 0 531 485 589 544 547 550 543 544 542 544 463
Absorption| 29 149 149 149 149 149 149 149 150 130 150 210
Faults - - - - - - - - - - - -
Alams 1 1 1 1 1 1 1 1 1 1 1 1

< >



) @ b - P @ Tristar MPPT - Live Data | . ' Y

Battery Array

Battery Voltage 28.30 V| | Array Voltage 30.79V

Target Voltage 28.30 V| | Array Current 6.3A

Charge Current 69A] | Sweep Vmp 28.73V

Charge State Absorption | | Sweep Voc 33.96 V

Output Power 194 W| | Sweep Pmax 274 W
Temperatures Resettable Counters

Battery 25°C| | Amp Hours 18808.7 Ah

Heat Sink 29 °C| | Kilowatt Hours 916 kWh




