Application Note

Ctek Irrigation Controller
APNO008

C

Crek — Things That Mose Data



25 August 2011
Table of Contents

LI A = 1 O L @ 1 I I = I 10 T I
TABLE OF FIGURES ... oottt et et e e et e et e et e et e et e et e et e et e et e eaa e eaneean e eaneetneetnesneenneeaneeeneens I
PURPOSE .......coititiittt ettt ettt s et a et s 2412 b e st 88 s a4 e s b a4 s st s s h e s s b et es ettt 3
T O T PPN 3
NAVIGATION AND TOP LEVEL FUNCTIONS .....cooiiiiiiieiiiiteiicteisiese ettt sttt sttt 3
FLOW MONITORING CONFIGURATION ...etii ittt ettt e e e e e et e e e et e et e e e e et e et e eaa e ae et e eaneeaneenaenneennns 4
L0701 0 0 L= 1 o] o S 4
o Lot L T T T 1] (=T RSP STR 4
agToT- Lo ol @ [olod Q@Y =T 5 g o[- OO OO U RSO P TP UTPR 6
IS Tot =T [U T[T [=Tot 4T o SRS 6
AlArm Selection AN CONTFIGUIALION .........cviiiiiiie ittt e e st e e e et e et et e eestestesteeteeseesseseesaesteeae et seseesbeeeabenEeeRe et sessenbenee b e EeeRe et e essenseseesbeneeaaeebeeneenseseenteneeans 6
YN R N Tl e T U421 (] £ SRS 6
g T AN P U o=V 1] (=T P 6
L L0 L LT N YA T U =) £ 6
g F T =T VT o ) o U] =11 o] S 7
GMAIT SEE UD EXAMPIE ...ttt bbbt b b ekt h e £ ek e b e e ek e 4 b e e e b e e b e 2 e b £ 4h e e ek £ 4 bt A e eE £ 4 E e e e b £ e b e HE e b e 4Rt A e e b e e b e e eb e e b e nEeE e e b e e eb e ebene ekt ebene ekt eb e e ebeabe e 7
[ LoV Y o ) (] ST od T o [ -SSR 7
SN I c1ettiiteeitee it ettt ettt e bttt oot e et e e tbesteesteesbeesteesseeaeesaseeheeabeeabeesbeeRbe et s e bee ke e beesbeeReeeReeeReebeeabeenbeeReeeR s et eenEeeEeeabeeAeeeReeeReeabeebeenbeeAte et ee et eenbeenbeerearreeaeeereeareeabeenes 9
LU T o g o 7 PSS URRP 9
T o] USSR 9
Y T T =TSSR 9
REPORTS, ALARMS, AND LO G S ... ittt e et et e e et e e et e et e et e e aa e et e eata e aa e et e et eaneeetaeanaeenss 9
L] 1] £ PSPV PUPPTR 9
(OF0] 111291 0 1 NSO RO PO PRTURRRURRPRP 10
(OF0] 1112010 1 = TSSOSO PO SRTUSRRURRRPRPI 10
(@0} 111221 o X O SRS 10
(Oo] 111221 o X I 2SRRI 10



25 August 2011

(00 11112 T =R 10
(00] 11121 0 1 =PRSS URRTRRO 10
AALBIIN BVEBNES ...ttt ettt ettt et e ettt e e bt e e be e e beesabe e sabeeatbeeaabeesabeseabeeshbeeaaeeeabbeeaabeeshbeeaabeeshbeeaaeee st beeeabeeshbeeabbee st beeahee et beeahee e b beeehee et beeaheeeabbeeabeeenbbeenreeetes 10
YN F=1 g 1 RSOOSR 10
EMQAIT OF TEXE ALGITN = OVEL ... viiiiiiiieiiei ettt ettt ettt et e et e st e s beesbe e sbesaaesteeabeeebeaabeeateeaseebs e b s e abeesbe e beesbesaeeeReeebeeebeeabeenbees b e eRbe et s esbe e beesbeeabesneesaeeabeeabeeabeenbeenbentaestaeas 10
EMQAIT OF TEXE ALGIN = UNGET.......iiiiiiiiiite ettt ettt ettt ettt st e e st e e eae s aaesbe e ebe e ebeeabeeabeesbeebsesbeesbeesbeesbesaeeeReeebeeebeeabeaabeeabeeRbeebaesbs e beesbeesbeeaeesaeeabeeabeebeenbeenbestaesranas 10
Email or Text AlArm - UNSCNEAUIEA USAQE........c.iiviiueiiiitiieiieeetete et este s e s e eseeseeste st e saestesbesteataeaeeseeseesbeseeabeateaRe et s essen b e eeabeEeeRe et e eseesee e et e neeebeateeReesee e enbeneenrenrs 10

FIGURE 1 - CONTROLLER IN AN EXISTING SYSTEM ....ooiiiiiiiiii i bbbt bbb bbb bbb e e e ne s sr s 3
FIGURE 2 - TOP LEVEL SCREEN ..ottt bbb bbb 0 b E b b £ b e b0 e e E e h e E e b E e R e e e e b sa e b e R e b e b bbb e b e b e sr s 3
FIGURE 3 - FLOW MONITORING MENU ..ottt bbb b bbb e b h bR b b e e e b e e e b e R sb b e b e e b e sr s 4
FIGURE 4 - CONFIGURATION SCREEN.......cctitiiiiitieetieeee ettt a a1 e st 08t se e a8 e e R e e e e R A0 e e Rt e e e R e ne e e Rt e e s e e Rt ne st e Rt nn e Rt e r e nenr e nenr s 5
FIGURE 5 - FLOW MONITOR SCHEDULE .......cotiiiitiieiieet sttt e ekt e 080 R0 R e R ne e e Rt e e Rt e et e Rt nn et e r e n e nenr e nenr s 8
FIGURE 6 - REPORT CSV DATA .ottt r a1 a8t e k4Rt eeh 4R e ek e R e e e R £ Ao h e AR £ A0 e R e AR e A0 E e AR e AR e e e R £ ne s e Rt e e e e Rt e e e et e Rt nn et e Rt e n e nenr e nenr s 9
FIGURE 7 - REPORT IN SPREADSHEET ......ooitiiiiit ittt etttk e stk b bk a2 e 0 e e E 4R E b 280 e e e b e E e AR £ AR e AR e R e et e s e et e R e Rt eh e eb e e bt e b e e e e n e e arenrs 9



c‘fx{;

Application Note — Ctek Irrigation Controller
APNO08 25 August, 2011

Pu rp ose While all of the components of a complete irrigation system will be
discussed for completeness the scope of APNOOS is the theory and

S : . — operation of the Irrigation Control software application.
Ctek's Irrigation Manager is a SkyRouter resident application P g PP

program that controls the application of water through commercial

and residential irrigation systems. The application maintains two Navigation and Top Level Functions

daily schedules for up to 45 separate irrigation zones.

The purpose of this Application Note (APNO0O8) is to provide the When installed the Irrigation Controller Application is found under the
information necessary to configure and operate the application and applications selection on the top level SkyRouter administration
interpret the reports and alarms issued. screen. It may also be offered as a top level function immediately

after login if the application advertising option is selected.
Sco pe The SkyRouter presents the following navigation menu when

. I : application advertising is used.
Figure 1 shows a Ctek Irrigation Controller in the context of an PP :

existing irrigation installation.

S Cw Series 4200 SkyRouter
1 Time
1 Clock =
N === LA
& W, demo_1.thingme.net
Cellular Zone Control Zone 1 el
d g:-?i?::ﬁ:r Solencid _ Flow Monitaring
I I"-.L k\ 1 | Admin Facilities
Zene Contral Zone: Figure 2 - Top Level Screen
'::"::' Solenoid
\ : _ y This document will first cover the Flow Monitoring settings and then
: t will address the portions of the Admin Facilities menu important to
Z5he Control —— this application. Complete coverage of the Admin Facilities menu can
Solenoid

Figure 1 - Controller in an existing system
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be found in the SkyRouter User manual for the specific SkyRouter
model you are using.

Flow Monitoring Configuration

Selecting the Flow Monitoring menu option presents the following
screen which provides access to all of the Irrigation Controller
features and functions.

6) Flow Monitoring Services

Wed Aug 24 20:55:14 2011
Schedules have finished
Configuration
Schedules

View Log

Home Refresh

Figure 3 - Flow Monitoring Menu

Configuration

The flow monitoring configuration screen is used to establish all of
the operating parameters of the Irrigation application. The screen is
divided into 8 panels, each of which configures a specific portion of
the complete application. Individual parameters for each panel are
discussed below and an image of the screen is provided in Figure 4
for reference.

Location Parameters - These settings establish a name for the
irrigation site and create the assumptions that will be tuned as an
operational baseline for the site is established

Location Name - A descriptive name that can be assigned to each
irrigation controller/site. Will be used on reports and alarms.

Number of Zones - The number of sprinkler zones that will be
managed from this controller. The number of zone slots allocated in
the schedule page is a direct result of this setting.

Gallons Per Minute - This important setting is used in the calculation
of the over/under thresholds. An initial estimate can be fine tuned
over time using actual water usage information gathered by the
controller.

Percentage Over/Under - Established the threshold for over/under
reports and alarms. Make use of the Gallons Per Minute setting
above. Example - a 10 minute schedule at 10 gallons per minute
and a 20% over/under will alarm at below 80 gallons and above 120
gallons.
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Location Parsmeters
Location Name: Demo_1 Humber of fonas: 7 M 45
Gallons Per Minute: 30 Parcentage OverlUnder; 15
Irrigation Clock Override
& Enable Clock © Disable Clock
Schedule Selection
Schedule 1: & On © O Schaedule & & On © O
Alarm Selection and Configuration
Scheduled Usage Alarms: @ On O Off Unscheduled Usage Alarms: & On O Of
Alarm Delivery Method: © 585 © Email & Both Unscheduled Alarm Volume: 30
5M5 Alarm Parameters

Destination Phone Number For Alarms: 5555551212

Email Alarm Parameters
Destination Email Address For Alarms: fisldalams@clekproducts.com

Rapart Delivery Pargmelers
Deliver Reports Via Email: @ on © OfF Deliver To Emall Address: vsagerapons@ctekprodutts com
Deliver reports on the following days after schedules min: Sun & Mon & Tee B wed [ Thu E Fd 1 521
Email Server Configuration
Email Address For This Device: Beldsite@ctakproducts.com
Email User Hamao: iafds'rba@tlakpmﬁncimm Email Password: sessees
SMTP Server Address: amt;‘.l.ginall.cum o SMTP Server Por: 465
Authentication: @ On O OF 55L Encryption: & On © Off

| Update | | Back |
Figure 4 - Configuration Screen
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Irrigation Clock Override

Enable/Disable Clock - Provides a mechanism to completely isolate
the electro-mechanical sprinkler clock from control over the irrigation
zones. The Disable setting means that the Ctek Irrigation controller
will prevent the mechanical clock from ever turning water on to a
zone.

Note - In the event of a hardware or power failure at the Ctek
Irrigation controller control always reverts to the schedule of the
installed electro-mechanical clock without regard to the
enable/disable setting above.

Schedule Selection

Schedule 1 &2 On/Off - enable or disable the use of schedule 1
and/or schedule 2

Alarm Selection and Confiquration

Scheduled Usage Alarms On/Off - Enable or disable alarms resulting

from over or under thresholds during the scheduled irrigation cycle
for a particular zone.

Unscheduled Usage Alarms On/Off - Enable or disable alarms

resulting from water usage above a prescribed threshold outside the
time periods allocated to schedules.

Alarm delivery Method - Select the method(s) by which alarms will
be sent to the user.

Unscheduled Alarm Volume - The threshold of water usage outside
the time periods allocated to schedules above which an unscheduled
alarm will be issued.

SMS Alarm Parameters

Note - SMS (Short Message Service) is commonly referred to as a
text message.

Destination Phone Number - The 10-digit phone numbers of the
handset or SMS terminal to receive SMS alarms. Up to five phone
numbers may be specified, each separated by a space.

Email Alarm Parameters

Destination Email Address - The complete email address of the
destination for email alarms. Multiple email addresses may be
specified, each separated by a comma or space.

Report Delivery Parameters

Deliver Reports Via Email On/Off - Enable/disable the email delivery
of daily usage reports. Reports are also available online for viewing.

Deliver To Email Address - The complete email address of the
destination for email reports. Multiple email addresses may be
specified, each separated by a comma or space.

Deliver Reports On The Following Days After Schedules Run - Used

to select the days upon which reports will be sent to a destination
address.
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Email Server Configuration

In order to send email alarms and reports each Ctek Irrigation
controller must be assigned an email address, an address from
which the email alarms and reports will originate. The same email
address can be assigned to all controllers but each controller must
have an email address if email is to be used.

Ctek provides a POP3 email client to support email communications.
While the settings may vary somewhat from one email service to
another this section describes the most commonly used settings and
also provides a set up example using Google's gmail service.

All of these settings are available from your email provider or ISP.

Email Address For This Device - A complete email address that will
be assigned to the POP3 client on this device. Again, this address
and other account settings can be identical for any number of
devices using the same email system.

Email User Name - The name used by the email client to log in to an
email server and send email. Some services require that this name
be the email address of the user, others will allow almost any name.

SMTP Server Address - An address specified by your email provider
or ISP that will be used by the email client to reach the Simple Malil
Transfer Protocol (SMTP) server. The SMTP server is responsible
for sending outgoing emails.

Authentication On/Off - This setting is based on whether or not your
email SMTP server requires authentication to log in to the SMTP
server. Most do. Ctek's POP client uses SSL authentication.

Email Password - The password that was established when your
email account was created.

SMTP Server Port - The port number that the SMTP server listens
on. For SSL authentication this is usually Port 465. Consult your
email providers set up instructions.

SSL Authentication On/Off - Again, consult your email provider, they
will establish this requirement.

Gmail Set Up Example

User Name - your_gmail_account@gmail.com
Email address - your_gmail_account @gmail.com
Password - Your_Choice

SMTP Server Address - smtp.gmail.com

Authentication required - Yes

SSL Encryption - Yes
SMTP Server Port - 465 (normal for SSL)

Flow Monitor Schedule

Figure 5 illustrates the two schedule capability of the Ctek Irrigation
controller. Schedule 1 applies water to all seven zones seven days a
weeks while schedule 2 applies additional water to zones three and
four on Saturday and Sunday.
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SCHEDULE 1

Start Time
Hour 02 ~ Minutes 0 ~ 0 -

SCHEDULE 2

Start Time
Hour 08 ~ Minutes 0 ~ 0 -

Sun Mon Tue Wed Thu Fri Sat

Sun Mon [C] Tue [£] Wed [ Thu [ Fri [ Sat

ZONE

01

02

03

04

05

06

o7

ENABLE

B & 8 & &8 &

MINUTES

g 08 8 8 8 8 8

MIN ALARM  MAX ALARM

765

765

765

763

763

765

765

ZONE ENABLE MINUTES  MIN ALARM MAX ALARM
1035 01 [
1035 02 [
1035 02 30 765 1035
1035 04 30 765 1035
1035 05 ]
1035 06 ]
1035 o7 ]
[ Update ] [ Back ]

Figure 5 - Flow Monitor Schedule
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Start Time - A 24 hour clock setting used to determine when the
schedule will begin. Each active zone schedule will be executed
upon the completion of the last.

Sun, Mond, ... Sat - Check boxes to select which days of the week
the schedule will be applied.

Enable - Select the zones that will be irrigated under this schedule

Minutes - The length of time that a zone will be irrigated. You will
want to tune this value once an operational baseline has been
established. The percentage of Over/Under from the configuration
screen is applied to the value of Gallons/Minute * Minutes to arrive at
over and under thresholds.

Reports, Alarms, and Logs

Reports and alarms are delivered to the user via email, and in the
case of alarms by SMS (text messaging) as an option. Logs are
available online through the top level menu selection shown in Figure
3.

Reports

Reports are delivered to the user via email in a comma separated
(CSV) format. This format allows to report to be viewed and
manipulated by most spreadsheet software packages and also
makes it convenient to import the report content into many database

applications. When viewed in a conventional text editor the report
displays the CSV format as shown in Figure 6.

U---|---1---|---2---|---3---|---.-1---|---5---|-
=

Test location 1,8chedule 1,Fri Sep 2 10:40:00 2011,1,2,100,
rrr2s 5,0, ATLARM=Under**

Test location 1,Schedule 2,Fri Sep 2 10:55:01 2011,1,1,20,
*¥RTARM=Under*¥*

rre2, 3,70, %*ATARM=Under*¥

rer3,4,510, **ALARM=COver“*

Test location 1,Unscheduled,Fri Sep 2 11:03:31 2011,U,U, S0,
W RTARM=Cverv ¥

Figure 6 - Report CSV Data

When viewed in a spreadsheet program the same report displays as
shown in Figure 7. Using a spreadsheet program the data can be
manipulated to produce custom reports and invoices.

Pavste ; B 7 - A~ = =||fE iE|| & Merge & Center~ ||| $ ~ % 9

Clipboa... ™= Font F} Alignment (P Number

c17 - |

A B
Test location 1 Schedulel  FriSep 210:40:00 2011

0

F G

100

1] *EALARM=Under**
20 FFALARM=Under®*
70  FFALARM=Under**
510 **ALARM=0ver**

D
1
2
Test location 1 Schedule2  FriSep 210:55:01 2011 1
2
3
U 50 **ALARM=0ver**

C b W= m

Test location 1 Unscheduled FriSep 211:03:312011

Figure 7 - Report In Spreadsheet

1
2
3
4
5
6




Field definitions for the report are provided below and are referenced
to the spreadsheet column designator.

Column A - The name assigned to this particular unit on the
configuration screen.

Column B - The schedule (schedule 1 or schedule 2) being reported
Column C - The date and time of the schedule completion or event.

Column D - The Zone being reported on. U indicates unscheduled
usage.

Column E - Reports the number of minutes that the schedule ran

Column F - The number of gallons applied during the scheduled
interval

Alarm Events - Alarm Under indicates that less water was applied
that would be expected to result from gallons per minute (GPM)
multiplied by Scheduled Minutes within the plus or minus tolerances
assigned as a percentage on the Configuration screen.

In the case of Unscheduled Usage the Over/Under calculation is
based solely on the Unscheduled Volume value on the Configuration
Screen.

Alarms

Alarms are transmitted to the specified destination addresses when
events at the controller are outside of the parameters established on
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the Configuration screen (Fig 4) and the Schedule (Fig 5). Alarms
can be transmitted via email and/or by SMS to a cellular device.

The Alarm formats are as follows are shown in the following
sections. Both email and text messaging formats may differ to some
extent based on formatting performed by the receiving client
application.

Email or Text Alarm - Over

Fri Sep 2 11:03:01 2011
Location Test location 1
Schedule 2 Zone 3 Run Time 4
Over maximum volume of 220
Current volume is 510

Email or Text Alarm - Under

Fri Sep 2 10:59:01 2011
Location Test location 1
Schedule 2 Zone 2 Run Time 3
Under minimum volume of 135
Current volume is 70

Email or Text Alarm - Unscheduled Usage

Fri Sep 2 10:39:09 2011

Location Test location 1

Unscheduled Usage over maximum volume of 10 Current volume is
50

10
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