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System Overview

The system consists of several parts:
A primary server
A “Modbus Over Ethernet” interface
Up to 6 Communication Channels*
|/O boxes (boards)

TADA HMI Software




Primary Server

Primary Server Functions :

Communicate to and scan I/O boxes
Configure 1/O boxes

Provide the Modbus interface

Perform tasks within the “Block Processor”
Provide testing and diagnostic information
Simulation (offline)

Connects to “Secondary” servers



Modbus Interface

The Modbus interface allows TADA and other external devices

access to the internal memory map which represents the state of the
I/O boxes.

Reading the contents of particular registers will give a representation
of the current state of a particular I/O box.

Changing the contents of any particular register can affect the related
I/O box and/or it's outputs.

Other devices like PLC's, other SCADA systems, HMI's, or other
types of interfaces (like OPC) etc. can connect to the system through
this mechanism.



Modbus

* |Industry standard Modb
e Custom memory map
* Up to 10 Client network conn




Communication Channels

Communication channel functions :

Up to 6 Communication Channels™

You can seamlessly mix and match any of these modes :
1. Radio — VHF / UHF / 900 Mhz

2. Serial

3. Network

They provide access to the I/O boxes over many possible types of
media and in some cases can be of combined types.

Simple and easy setup of additional 1/O boxes



/O Boxes

Current offerings include :
 FC (Fan control) in either serial or several radio based formats
Can be used to control any 1* device (fan, pump, door, lights, etc.)

Consists of 4 contact inputs, 2 contact outputs, 1 analog input®, and
1 analog output

« 4Al (4 analog input) in either serial or several radio based formats
Can be used to monitor u to 4 analog devices like gas detectors etc.

Consists of 4 analog inputs and 4 digital inputs



TADA

Thin Automation and Data Access :

* A simple HMI built specifically for the |/O
system

 Built in pre-configured faceplates designed to
represent a single field device (/O box)

» Scaled for small areas of control and monitoring



TADA

Quick and Easy Setup and Confi
Multiple Stations

Multiple Screens

Configuration can be setup in a centrally av
Alarm Sub-System

Control or View Only

Single, Group and broadcast based controls




/O Scanner

Connection type is “Transparent” .
Can run independently on Primary and
Allows access of up to 197 remote device
Adjustable scan speeds

Priority based |/O processing algorithm




Configuration, Diagnostics and
Simulation

Test and Check individual /O boxes
Collects statistics to help diagnose intermittent communication Issues
Capture per-unit performance

System can be run offline with simulated /O boxes to allow
development of systems, block processor schemes, I/O verification
etc.



Block Processor

Basic PLC functionality
Works directly with Modbus memory m
Enables great flexibility handling and pipi
Move and manipulate input and output infor

Time based functions
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IINDUS-CO

Configuration and Setup Examples :
1) System Configuration and Communications C
2) Scanner Setup and Diagnostics
3) I/O Box Configuration
4) Secondary Server Setup
5) Modbus Map and Interface information
6) Block Processor Example

/) OPC Interface Configuration




1. System Configuration and
Communication Channel Setup

* Define Communication Channels
* Define Scanning and Timeout Parameters



Communications And System Overyiew

Menu

Enter & Unit Murnber And Then
A Fu » - On-Line

On-Line

) Or-Line
Unit # | 11 Max. 199 On-Line

System Alarms And Status
Canning : Stopped
urrent Unit © -
e

Last Heard Info
ce |D:  Analog IM: Analag OUT: Irput # 1

I I I Input § 2
Input # 3
Fa T

! Info Input # 4

Server main system overview.



Communications And System Overview

Conlfgrs ) Addr Last Heard
Swyskern Settings WL

SCan

On-Line

s And Status
ped

Last Heard Info
e |D:  Analog IM: Input # 1

I I I Input # 2
Input § 3
F =

Info Input # 4

Menu Selections



System Configuration

[/0 Scan Delay Time: I 2 2 - B00 Secondz

Thiz iz the time to pausze between each complete scan of the
[/0 i the system. Priortized writes will ztill occur during this
firne.

Between Board Delay: ] 1 - 600 Seconds

K.eep in mind that theze values will affect the responze time
of the aystem. i.e. |f you have 10 boards being zcanned at 2
zeconds per board and 5 minutes bebween scans, then vou
will only e data updated from each board every 5 minutes +
2 Seconds x the number of boards = 5 min 20 seconds total
zcan time [approximately].

— Primarny Channel
Com # ¥ Port Enabled

I 1 f* Radio Port
™ Serial Port

— Secondary Channel
Com #

I 2 = Radio Paort
& Serjal Port

todbuz Map Digplay

IJpdate Interal ; Seconds

— Secondary Channel
Com # [~ Port Enabled

I 8 {* | Radio Port
) Serial Port

Cornm Fail Time : 200 Seconds

Cormm Fail Time iz calculated by taking tepical round tip time:
and adding 0.2 zeconds. For example, 1/2 Secound out +
1/2 Second back + 0 seconds turnaround delay + 0.2 =1.2
Seconds [Default zetting)

— Secondary Channel
Com # [~ Port Enabled

I 4 ) Badio Port
¥ Serjal Port

glgfal; ?irr?-lzﬁzssnr acan I 2 2 - B0 Seconds.

— Secondary Channel
Com # [ Part Enabled

I 5 ) Radio Paort
¥ Seral Port

[~ Modbus Compatibility Mode

— Secondary Channel
Com # [ Part Enabled

I 6 ) Radio Paort
¥ Seral Port

Save / Done |

System Configuration
and Com Channel Setup




Some Channel Connection Possibilities :

Leaky Feeder
(Over The Air) =

«iINDUS-COMM
REMOTE I/O

mec:  ous com
@ 1705500 5348
o nte@insiscanencan

Direct Connect

®

«iINDUS-COMM
REMOTE I/O

@ :: ey

900 MHz

«iINDUS-COMM
REMOTE |/O

iy
Ames: 208

usE ¥ Su

Network

Another Building or
Area
“evortvo
Direct Connect e
900 MHz ECRES

Device
Server




;-;—1 Device Manager

File Ackion  View Help

e @IHE R
I- Manitars
(- F Mebwork adapters
- Portable Devices

E"? Parts (COM & LPT)

5 ? Comrmunications Pork (COM1)
= ? InteliR) Active Management Technology - SOL (COM3)
; 1'? Lankraniz CPR Port (COMI11)

D Processors

J:' Security Devices

Windows Device Manager



ystem Configuration

10 Scan Delay Time: i 2 - B00 Seconds

Thiz iz the time to pause between each complete zcan of the
140 in the spztern. Priontized writez will il occur duning this
time.

Between Board Delay: I ] 0 - 600 Seconds

Keep in mind that theze values will affect the responze time
of the systern. e IF you have 10 boardz being scanned at 2
zeconds per board and B minutes between scans, then pou
il anly see data updated fram each board every 5 minutes +
2 Seconds ¥ the number of boards = & min 20 seconds total
zcan time [approximately).

— Primary Channel
Com # ¥ Paort Enabled

1 {+ Radio Port
" Serial Part

Baud
f+ 9500
i 1200

— Secondary Channel
Com #

> " Radio Port
¥ Serial Part

—Baud
f+ 9500
i 1200

kMaodbus Map Dizplay

Ipdate Interval ; Seconds

— Secondary Channel
Com # [ Paort Enabled

Q % Badio Port
(" SeriallPart

—Baud
{* 9500

£ 1200

Conmn Fail Time : 200 Secands

Comm Fail Time iz calculated b taking tepical round tip time
and adding 0.2 zecondz. For example, 1/2 Secound out +
1/2 Second back + 0 seconds turnaround delap + 0.2 = 1.2
Seconds [Default zetting]

— Secandary Chanhel
Cormn # [ Part Enabled

4 { Badio Paort
¥ Serial Park

—Baud
{* 9500
1200

Block Proceszor Scan
Delay Time ; I 2 2 - B00 Secands.

— Secandary Chanhel
Cormn # [ Part Enabled

5 { Badio Paort
¥ Serial Park

—Baud
{* 9500
1200

[ Modbus Compatibility Maode

— Secandary Chanhel
Cormn # [ Part Enabled

6 { Badio Paort
¥ Serial Park

Baud
{* 9500
1200

Save / Done |




Communications And System Dverview
Menu

Stap Scanter

Start Scanner

E[ﬁﬁ[#hUIM'”UITPHTrﬁHd_thII OreLine Radio Board 1

.. =2 On-Line

- _ Or-Line
Unit # I 2 Max. 199 ; Or-Line
Alias : Radic- Board 1

1ie 10 Auto Repeat
L LIETY . I_ D D ey

Put On-Line

System Alarms And Status
anning : Stopped
Unit -
: Lnknowen
annel 1
ihel 2 Port Bad

Last Heard Info

Source [D: Analog IM: Analog OUT: [rput # 1

Ii Ii Ii Input # 2

[nput # 3
Packet Type ¢ Info [nput # 4

I Relay #1

Felay # 2




Scanning System Setup

* Put I/O Boxes On-line
o Start/ Stop Scanner
* Look at Diagnostics and Diagnostic Files



Communications And System Overview

Menu
Stop Scatmer

And Then 0 On-Line
On-Line
On-Line

Unit # | 2 Max. 199 0 On-Line

Alias : |Radio Board 1

Query This [D: u i'll:'IJ E'I Repeat

=

Put Or-Line

Take Off-Line

arms And Status ———————

- stopped

Channel 2 : Port Bad

Last Heard Info
Source ID: Analog IN: Analog OUT: Input # 1

I I I Input & 2
Input # 3

Packet Type / Info: Ihput # 4

I Felay #1

1. Select box (unit) number

2. Select “Put On-Line”

3. Select the communications channel the box is connected to
4. Select “Done”

Note: To change a connection point (the channel a box is connected to) just follow the same
procedure and put it on-line on the new channel.



Communications And System Overview

A S Alias
0 On-Line Fadio BEoard 1
0
]

i n}
Unit # | 2 Max. 199 0 T/00T

Alias : Radio Board 1

Last Heard Info
Source [D: Analog IM: Analog OUT: Input # 1

.

Packet Type / Info Inpl 4

Reset Status Grid

1. Scanner Start and Stop controls
2. Status Indications -
Green = Currently being queried
Orange = Comm Failed
Cyan = Priority Scan in Progress
Grey = OK / normal
Grey all across = Box heard but not set “on scan”



System Configuration

[0 Scan Delay Time: I 2 2-B00 Seconds

Thiz is the time to pause between each complete zcan of the
[0 in the spztem. Priontized writes will <till occur during this
firne,

Between Board Delay: I i 0 - 600 Seconds

F.2ep in mind that these values will affect the response time
of the spstem. e If you have 10 boardz being scanned at 2
gecondz per board and & minutes between scans, then you
will only see data updated from each board every & minutes +
2 Secondsz ® the number of boardz = & min 20 zeconds total
acah time [approximately).

— Primary Channel
Com # [V Port Enabled

1 {* Badio Port
™ Serial Part

— Secondary Channel
Corn #

> " Badio Port
i Serial Piort

todbus Map Dizplay

Update Interval : Seconds

— Secondary Channel
Com # [ Port Enabled

Q % B adio Port
£ Serial Pt

Cararn Fail Time : 200 Secondz

Carnm Fail Time is calculated by taking typical round trip time
and adding 0.2 seconds. For example. 1/2 Secound out +
1/2 Second back + 0 seconds tumaround delap + 0.2 =1.2
Seconds [Default zetting)

— Secondary Channel
Com # [ Port Enabled

4 ) Badia Paort
0¥ Serial Pt

Elenlcal; ?ir;ze:ssnr acan I 2 2 - B00 Seconds.

— Secondary Channel
Com # [ Port Enabled

5 ) Badia Part
0¥ Serial Port

[T Modbus Compatibility Mode

— Secondary Channel
Corn # [ Port Enabled

6 ) Badio Fart
¥ Serial Port

Save / Daone |

Note: These settings may need to be adjusted if you are seeing failures.




Communications And System Overview

Menu

And Then

Last Heard Info
Input # 1
Input # 2
Input # 3
Input # 4
1

Select “Diagnostics” from the main menu



Communications Debug - I05ystem

Board # 4 Timed Out / Mo Answer

Facket Countz;  Senk 4 / Good: O / Bad: 4
Dump Counters

[~ Simulatar Enable

Diagnostic Detail Window :

1. Shows the raw data and status of communications going to and from

the current box being scanned.
2. Selecting “Reset Counts” will zero the packet counts AND historical

statistics.
3. Selecting “Dump Counters” will generate a file showing the statistics of

ALL boxes.
4. The count shown is the OVERALL count for all boxes



| diag 06Apr19_140143.dat - Notepad

File Edit Format “iew Help

Dumped AL :06,/04,20059 2:01:43 PM

overall - sent: 198 , Good: O, Bad:
Eoard # 2 Sent: 40 , Good: O, Bad: 40
Eoard # 3 Sent: 40 , Good: O, Bad: 40

Board # 4 sSent: 40 , Good: O, Bad: 40
Eoard # 10 sSent: 3% , Good: O , Bad: 39
Eoard # 11 Sent: 3% , Good: O, Bad: 39

Sample “Diagnostic Dump” file

Notes:

1. By default, the file is stored in the program installation folder.

2. The dump also occurs anytime the software is closed.

3. Daily dumps (at midnight) will occur automatically occur if the “Modbus
Diagnostics™ window is left open.



/O Box Configuration

» Configure |/O boxes
» Test all I/O box functions
* Diagnose /O box issues



Communications And System Overview

Menu

Uit Murmnber And Then

Unit # | 2 Max. 199
Alias : Radio Board 1

System Alarms And Status
nning s Active
urrent Lnit 10
Time : Unkn
1

Last Heard Info
ce |D: g [M: Analog OUT: Input 1

I I - I Input 2
Input $# 3

Type /

Select “Stop Scanner”



Communications And System Overview

Last Heard Info

ID:  Analog IM: Analog OLT: Input # 1
Ii Ii Ii Input # 2
Input # 3

Input # 4

Relay #1

Relay # 2

Select “Configuration Tool” from the main menu



+ Configure a Unit

Configuration Information : Enhanced Paramet
Then

EE prorm

. v lgnaore

[ CO5 Maode

MOTE: The Er

Input 1 Analog IM: b Fir
Input # 2

Input # 3

Input 4 An

Broadcast

To examine and configure a box:
1. Enter the box number in the “Unit #” field
2. Select “Query Config”
3. Make any necessary changes
4. Select “Unlock Eeprom”
5. Select “Write Config”



+ Configure a Unit

Configuration Information : Enhanced Paramet
Then

EE prorm

. v lgnaore

[ CO5 Maode

MOTE: The Er

Input 1 Analog IM: h Fir
Input # 2

Input # 3

Input 4 An

Broadcast

To adjust the Enhanced parameters you should do the following:
1. Query the config

2. Read EP

. Make any necessary changes

. Save EP

. Unlock Eeprom

. Within 5 seconds, Write EEprom

OOk, W



+ Configure a Unit
Cptions
Configuration lnformation

Camfail
Tirne

Input 1 HaTE : 1|T?:ril;”|1|:i£;;-,:;lrr_lly Ayeailable On Units
Input # 2

Input # 3

lnput # 4 Analog OUT:

Rela

Done |

Notes:

1. Only the applicable parameters for the box you are examining will
show up

2. If you don't know the number of the box you wish to query, use the
“Advanced Mode” (See the manual) to find out the current box number
3. Firmware revision determines the available features



+ Configure a Unit
Cptions
Configuration lnformation

Camfail
Tirne

Input 1 HaTE : 1|T?:ril;”|1|:i£;;-,:;lrr_lly Ayeailable On Units
Input # 2

Input # 3

lnput # 4 Analog OUT:

Rela

Done |

Notes:
4. The EEprom MUST be unlocked in order to write a new configuration

or setting a unit back to factory defaults

5. The factory default box number is 2

6. Most units (with recent firmware) can also be configured with a
programming cable and a dumb terminal program



+ Configure a Unit
Opkions
Configuration Infarmatiar :

Camfail
Tirne

Clear B
[ CO5 Maode

TE: Th eature |z Only Available On Units
n Firm 110 Or Higher.

Legend:
(] |
[~ FelayOF

Battery Yoltage = -

[ Relay #1
[~ Relay &2

CAUTIOMET

0
I
B

-azt Group I by Broadcast Dane |
lone

1. In order to test a box, enter the Unit number and select “Read |/O".
The current I/O states should show up. On boxes that support the
function, the battery voltage (supply voltage) will also show up.

2. If you wish to test the outputs, enter and select the output states you
wish and select “Write Outputs”



+ Configure a Unit

Configuration Information : Enhanced Paramet
Then

EE prorm

. v lgnaore

[ CO5 Maode

MOTE: The Er

Input 1 Analog IM: h Fir
Input # 2

Input # 3

Input 4 An

Broadcast

Note: Caution should always be taken when working on a live system so
as not to inadvertently turn on or off outputs, of configure a different
(incorrectly specified) box on the system. i.e. One with a duplicate
number.



+ Configure a Unit

Cptions
Enhanced Parameters :

Input # 1
Input # 2
Input # 3
Input # 4

Outp

WwiTite

Done |

Practical example: Change a box number from factory default
1. Connect the box to the system

2. Enter 2 in the Unit # field
3. Select Query Config (Watch the box to make sure the box you want to change is

responding)
4. Change the Address in the Configuration Information area



+ Configure a Unit
Ciptions
Enhanced Parameters :

Input # 1
Input # 2
Input # 3
Input # 4

Outp

WwiTite

Done |

Practical example: Change a box number from factory default (Cont'd)
. Select Unlock Eeprom

. Within 5 seconds, select Write Config

. Enter the new number in the Unit # field

. Select Read 1/0 and verify the box is responding correctly to the new address

0o N O O



+ Configure a Unit

Ciptions
Enhanced Parameters :

11D Quem Reg

Lazt Heard [0 Inforn

Input # 1
Input
Input

Done |

Practical example: Change a box number from factory default (Cont'd)

Notes:
1. All Configuration commands are sent as broadcasts (on every communications

channel)
2. The scanner MUST be stopped before attempting to configure a box
3. The only test function that requires the scanner to be running is the “Broadcast”

function



+ Configure a Unit

Configuration Information : Enhanced Parameters :

11 [Mot Configurable)

| Z 2-193

: = 0: eature |z Only Available On Units
Input # 1 Analog IM: Wi = ﬁi-q}-.er_l- zilable O Up
Imput # 2 o7 g
Input # 3

Battery Voltage = 9.38

aram The [~ Relay 1
zet Timing And r FIFeI-a-H 4o

CAUTIOM!

Diagnostic Notes:

Some communication issues can be diagnosed by using the features shown. Note that
the Xmit (transmit) test only works on radio based I/O (excluding 900 Mhz versions). ltis
used to make a box transmit test tones that can help determine the quality of the radio
path. You can use a portable radio to listen to the audio sound of the output frequency to

determine if the signal is reasonable.



+ Configure a Unit

Opkions
Canfiguration [nfarmation : Enhanced Parameters :

v lanore Busy Channel
[ CO5 Maode

Feature |z Only Available On Units
10 Or Higher.

Input # 2

Input # 3

Input # 4

Relay # 1

Felap # 2 Legend:

¥ | Relaw mt

["| Relay OFF

Calibra

Diagnostics Notes:

You can use the Read I/O and Write Outputs functions to allow full testing of every
feature that is supported by the box being examined.

By selecting “Advanced Mode” from the “Options” menu, you may query any (and every
connected) box (simultaneously) by entering Unit # 65535. *** Caution should be used in
order to avoid undesired ramifications when using this function. ***



+ Configure a Unit

Cptions
Enhanced Parameters :

Input # 1
Input # 2
Input # 3
Input # 4

Outp

WwiTite

Done |

Diagnostics Notes:

You should always use box # 3 or higher in your system

- Box # 0 represents internal flags in the software and cannot be used
- Box # 1 represents the radio head-end

- Box # 2 is the factory default

- Box # 199 is the maximum usable box number



Secondary Server Configuration

o Secondary servers allow different scan groups

* No box number may be duplicated anywhere In
the system

* Only 1 Primary server (and therefore 1 Modbus
interface) is allowed

» Up to 3 Secondary servers allowed

» Secondary servers are allowed on the same
computer as the primary server



Multi Server Configuration

Leaky Feeder
(Over The Air)

Leaky Feeder
(Over The Air)

You can run the Primary and Secondary server(s)
on a single computer



Multi Server Configuration

Leaky Feeder
(Over The Air)

Leaky Feeder
(Over The Air)

Secondary
3 Server

You can run the Primary and Secondary server(s)
or on separate computers on the same network



Seryver Interlink Setup

IN: I
ouT: I—

Thiz Server 'z Bole:
% Frimany Semve

F'l:lrf:.ﬂ I:I

Fort # [74525  Connecting

Address: I:I_I:I_I:I_I:I Port # | 245824 Cloged

Primary Configuration: The connection information for Secondary
Servers is specified and remote services can be enabled in this
window.



Seryver Interlink Setup

IN: I
ouT: I—

Thiz Server 'z Role:

Secondary Configuration: The connection information for Primary
Server is specified and remote services can be enabled in this
window.



Modbus Interface

* Allows access to functions and settings of the
system

* Allows access to box |/O

* Custom memory map

* Up to 10 devices can connect *

* Allows TADA to connect and control I/O



DWritakle)

[Read Only)

[Read Only)

[Aritable)

Redqister & Collz Discrete [MPLIT Input Fedgisters Haolding Registers MOTES:
Function Diiggital QUT [Dxxxx] Digital 1M (1 =2 Analag I [ 3xxxx) Analog QUT [dxxxx]
[1] Registers 1 to 19 are for System StatisticzDiagnosticsiOptions
| Scan OMIOFF Head End HB Digg Dest LO Box Address x 10 = Base Address For WO
2 Server HiddenMot Current Board # Diag Dest HI current Board # is the board that is being readisritten nose
3 TEP Zcan OnfOff Head End RESI Diag ChD FBoast Group
4 Server Prifsec Lszt Heard Board # | Block Pracessor Delay currertly MAX Board # iz 199, Limited in Head End Software
5 Femote Server Enahled L H. Packed O Scan Period
[ Compatibility Mode L.H. &Analog In DO MOT werite any values "Diag" Registers
7 L H. Type Code CommPail Time (x1007
[=] LH Update HB Between Board Delay Comport() Bad =1 means Comm port is unavailable, 0 = O
E] La=t Comm Fail BD# Boast Data Compoart Port # (X)) = 3 means Com 3 etc.
10 Camport type (X1 = 0= Radio, 1 = TCPIP, 2 = Serial, [ + Baud rate, g, 96017
11 Broadcast Go / Done IP ADDR 1 fBoard port —= 1-255 = [P Board, 1000 + = (Port x 10007
12 Comport (07 Enabled Comport (07 Bad Comport type (0} Comport Port # (0]
13 Comport (17 Enabled Comport (17 Bad Comport type (1] Comport Port # (1) L H. = Last Heard
14 Comport (27 Enabled Comport (27 Bad Comport type (21 Comport Port # (20
15 Comport (3 Enabled Compaort (3] Bad Camport type (3) Comport Port # (3] Block Processor Delay is in sec.
16 Comport (4] Enabled Compaort (4) Bad Comport type (4) Comport Port # (4) Between Board Delay is in Seconds
17 Comport (5] Enabled Compaort (5] Bad Comport type (5) Comport Port # 15) Camm fail iz in seconds x 100 (hundredths of a second)
15
19 Addresses in the 20 range can be used but the factory
20 default board number iz 2 so this is not suggested.
21
. A-Out s 0-65535 - scale to be et
[ Box Addr 53330 CM-Line Comim Fail Board HB Broadcast Group 1| Aol is 0 4095 - s=cale to be =at [ 0-20 Volts approx)
31 Relay 1 Output DIk A AR 1 TRSE A-0lT 1 Aol 2 iz not supported on sl boards
32 Relay 2 Output DM 2 Cormm Fail Count Broadcast Group 2 Broadcast Groups are 1 - 250
EX] [ER ] Al 2 Broadcast Group 3
54 [ERE] Last Read Year Femote Server # HB = Heartheat
=35 Relay 1 Status Last Read Month IP Port L)l heartbeats count from O to 255 then cycle around.
L] Relay 2 Status Last Read Day IP ADDR 1 fBoard port
a7 Last Read Hour IP ADDER 2 Head End HB counts every transmission attermpt
35 Remote Server Flag Laszt Read Minute IP ADDR 3
39 Don't Scan Svy Board Ind Last Read Second IP ADDR 4 Board HE counts every time board is accessed successfully
[ Box Addr 43 40 OM-Line Comm Fail Board HB Broadcast Group 1 Camm Fail =1 means no contact, 0 = Ok
41 Felay 1 Cutput D-IM 1 A-IM 1 TRSES A-OUT 1 on-Line : 1 = Scan this board, 0 = Skip it
42 Relay 2 Output -l 2 Comm Fail Count Broadcast Group 2
43 -l 3 Aol 2 Broadcast Group 3 Scan Period iz Seconds Per 0O Board
44 DI 4 Laszt Read Year Remote Server # Scan OniOff =1 means Scanning is enabled, 0 = Scan Stopped
45 Relay 1 Status Laszt Read Month IF Port
45 Relay 2 Status Lazt Read Day IP ADDFE 1 f Board port Packed /0 Byte Map:
47 Last Resd Hour P ADDR 2 100 Bit 7
45 Femate Server Flag Last Read Minute IP ADDR 3 172 Bit 5
49 Don't Scan = Board Indd Last Read Second IP ADDR 4 12 Bit 5 — I 4
. 105 Bit 4 — 1M 3
[ Box &ddr 5350 OM-Line Zomm Fail Board HB Broadcast Group 1 12 Bit 3 — Relay # 2
51 Relay 1 Cutput C-IM 1 A1 TRSSI A-OUT 1 11 Bit 2 — Relay # 1
52 Relay 2 Output -l 2 Comm Fail Count Broadcast Group 2 OBt 1 —IM 2
53 DM 3 A2 Broadcast Group 3 10 Bit 0 — 1M 1
54 D-IM 4 Last Fead Year Femote Server #
55 Felay 1 Status Laszt Read Month IF Fort =W Board Ind = Software Board Indicator
56 Relay 2 Status Last Read Day IP ADDF 1§ Board port Allowws Cther devices to fill in TADA's 10O map
57 Last Read Hour IP ADDR 2 1= S, O=Mormal (hasically chooses whether hardware exists or not)
55 Remote Server Flag Laszt Read Minute IP ADDR 3 * S boards should not ke scanned (Don't Scan turned on)
EE] Dont Scan =y Board Ind Last Fesd Second P ADDR 4 as there is no hardware to connect to.

1 =Don't Scan, 0 = Scan

* Don't Scan Boards are not processed inany way and data should be
populsted from the block processor or other software.

Mormally for use in TADA or for COS only boards.




phiritable] (Read Only) (Read Only) (Writatle)
gister 3 | Coils | Discrete INPUT Ir'|r|ut F'Pﬂi 'tPr' Holding Fegisters

—————
(Bow Addr 3) 30 ON-Lire _Board HA oadeast Group”

Modbus Custom Map — Single Box Detail



e Modbus Server Debug - I0Syskem
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e Modbus Server Debug - I0Syskem
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1. Do not adjust registers 0 — 19 ! (Advanced users only)
2. Blocks of 10 registers represent a single box



"= Modbus Server Debuqg - IDSystem

Discrete Inputs | hp ters | Holding Feagisters ; _ :
[ xmme] I Dizplay Start Regizter:

[ ok,

0 - Uzer1: Connected

I 127001
0
328 Uzer 2

I P ;Mo Connection
E¥

Uszer 3:

0 I IP : o Connechion
1]

9500 Uzer 4;

1202 2 IP Z o Connection

Uzer &

IP ;Mo Connection

IEI Uzer E:

0 IP ;Mo Connection
n}

0 zer 7:

0 IP ;Mo Connection
n}

0 Uzer 8:

=901 IP ;Mo Connection
1000

163 Uzer 9:

0 IP ;Mo Connection
13 _

o U=er 10:

2397 IP ;Mo Connechion

n}

]

0 v Enable Manual wWites
220m v Enable ‘writ

192

Notes:
3. No changes can be made unless Enabled

4. Connected Devices (Including TADA) are shown
5. Hovering over a cell will give details on it's use



Block Processor

* Allows rudimentary calculations and functions

* Allows propagation of Data or |/O from one box
to another

* Works by stepping through commands
sequentially to achieve more complex results



E= Tag List Maintenance O] x|

Waiting ... 1

ype| Tag Hame Yalue |[Source
F | Read DI #1 from Box #3 1] 10031
el |t AD to Bog B2 2222|2222

Add MNew Block kove P ke DOWH Delete Block

Start Processar Rung Wiew

Notes:
1. Commands are listed in the order of execution
2. Output Values, Source info and Status from the last scan are shown.

3. Editing and Control options
4. Double Clicking a row will bring up the editor for that block



## Block Profile Definition:

Pulze [ Time DD ay Trigger [ DayOfw Igge Comment Undefined

bath SND ' [ Clamp ' Alarm

Help Read Register ister Scale [ temony Location

Tag Mame

Board Inputs Board Outputs

i~ Analog Input " Anaolg Output ™ Only wite On Change

" Digital Input #1 [~ Enable wiite Priarity
" Digital Input g2
" Digital Input 3
" Digital Input 4

Calculate

" Felay #1 Status
" Felay #2 Status

Board # I 2

" Relay #1 Output
loll:

1elay #2 Cutput

AddHew Block Save Changes

Notes:
1. Tabs indicate which blocks are available

2. Every Block has a source and generates an output “Tag”
3. Any tag or real number can be a source

4. Click Help for details on any individual block



Block Processor Tu

Adding An Alarm And Sending |
Relay



Prerequisites / Assumptions:

- 1 Fan Control Box, #35 (or simulator mode may be used)

- The analog input #1 of Box 35 would be connected to a 0-500 PPM gas
sensor generating a 4-20 mA input signal

- Output relay #1 on the same board would be used as the alarm output
contact.

- Alarm limit would be at 50 PPM

- Analog range (Raw counts) 191-949 represent 0-500 PPM



This is the order of events that will occur in this demonstration:

The remote unit will be read, the block processor will run through its
program and set the alarm output, then the system will need to send the
updated information back to the remote board to turn the relay on. Each
step could take up to 2 seconds, thus, the time to turn on or off the alarm
relay could be as long as 6 seconds.

Steps:
1. Make sure the box #35 is online and functioning properly
2. On the main screen select “Menu” and then “System Settings®. Careful

setting of the timing factors on this screen will minimize the wait time that
it takes the output relay to turn on.



‘?f System Configuration

10 Scan Delay Time: I 2 2 - B00 Seconds

Thiz iz the time to pause between each complete zcan of the
140 in the spztern. Priontized writez will still occur duning this
e,

Between Board Delay: I i 0 - B00 Seconds

Keep in mind that theze values will affect the responze time
of the gystern. e IF you have 10 board: being zcanned at 2
zeconds per board and 5 minutes between scans, then you
will only zee data updated from each board every 5 minutes +
2 Seconds ¥ the number of boardz = & min 20 seconds kotal
zcan time [approximately).

Comm Fail Time 200 Seconds

Comm Fail Time iz calculated by taking typical round tip time
and adding 0.2 zecondz. For example, 142 Secound out +
1/2 Second back + 0 seconds turnaround delay + 0.2 = 1.2
Secands [Default zetting]

Block Processzor Scan
Delay Time ; I 2 2 - B00 Seconds.

For optimum results setup the system as indicated below, only the “I/O
Scan Delay Time”, “Between Board Delay”, and “Block Processor Scan
Delay Time” are relevant to this procedure, DO NOT adjust the other
settings. Click on Save/Done when complete




Add Mew Block

3. From the main screen select “Menu” then “Block Processor”.

The screen should look like the screen shown above. We will be adding
3 blocks to achieve our goal. First we need to read the analog input
(PPM reading) into a tag. Then we set an alarm bit tag accordingly
(Alarm QOutput). We then need to move that alarm indication back to the
remote unit's memory in order to set the relay’s state (Relay 1 Output).
You may need to adjust these settings slightly to match your
configuration.



## Block Profile Definition:

Fulze [ Time OF Day Trigger Wwieek Trgge Carmrmert Indefined

Math AND R Clamp Alam

Help Read Register “Wirite Register Scale | kemony Location

b I He
HELP Button S

SddMew Block Save Changes

4. Click on “Add New Block”, the above screen should appear:



## Block Profile Definition:

Pulse [ Tine OfDay Trigger | Daw Of'w

Math

Help

LddWew Block

5. Select the “Read Register” tab:

Note: At any time you can select the “HELP” button for further info in the
screen that is currently showing.



## Block Profile Definition:

| Time 0Of Day Trigger I Jay OF W

AND
| Read Register |

FPM Reading

Board Inputs Board Outputs

" Anaalg Dutput

" Relay #1 Output
" Relay #2 Output

Add Hew Block

6. Configure the screen as follows:

- In the “Tag Name” enter “PPM Reading”.

- Select “Analog Input”.

- Enter 035 for “Board #”

- Click “Calculate” (30351 should appear in the “Modbus Address Box™)
- Select “Save Changes



## Block Profile Definition:

Tirne OF Dray Trigger [ray OF Week Trigger Indefined

AHND [ R [ Alarm

Read Register “write Register Scale | Mernary Location

PP Reading

Board Inputz Board Outputs

" Anaclg Output

d 110
" Digital Input #2
= Digital Input #3

™ Digital Input #4
= Felay #1 Output
= Flelay #2 Output

Add Mew Block

We have just asked the Block Processor to read the analog input of the
remote unit (#35) and place the result in a tag called “PPM Reading”



## Block Profile Definition:

eek Trigger [ Comrment [ Indefined

Clarip

Wwirite Fegister | Scale bermarny Location

Tag Name PP Reading

Board Inputz Board Outputs

Analog Input " Anaclg Output

[igital Input #1

[igital Input #2

Digital Input #3 L

Digial Input #4 o | AR

= Felay #1 Output
= Flelay #2 Output

Add Mew

Save Changes

7. Select “Add New Block” on the bottom left of the above screen and
then select the “Alarm” tab.



#@# Block Profile Definition: x|

Fead Register wirite Fegister Scale kemony Location
" Time DFD ay Trigger [ D ay Of Week Trigger [ [ Indefined
AND I OR [ '

Alarm Output

FFk Reading

[T Irwert Output

HIGH Limnit:

L% Lirmit:

Deadband:

dicld M Block

Configure the screen as follows:

- In the “Tag Name” enter “Alarm Output”.
- In the “Source / Value” box, Select the down arrow and pick “PPM Reading” from the list
- In the “High Limit” box, enter the calculated high limit (in raw counts)

For 50 PPM on a 0 — 500 PPM scale, that would be: 267 Raw Counts (typically the raw
count range is approximately 191 — 949 : it changes by a few counts board to board due
to component tolerances)



## Block Profile Definition:

Undefined

Tag Hame

PPk Reading

[ Irevert Output

.| Alamn
1 Processing

HIGH Limit:
LW Lirnit:

Deadband:

Audd Mew Block Save Changes

- Leave the “Low Limit" as 0

- Enter a number of raw counts you wish to use as a deadband in the “Deadband” box
| suggest 2 for a deadband (about 1.3% of scale)

- Select “Save Changes”



## Block Profile Definition:

Undefined

Tag Hame

PPk Reading

[ Irevert Output

.| Alamn
1 Processing

HIGH Limit:
LW Lirnit:

Deadband:

Audd Mew Block Save Changes

We have just asked the Block Processor to take the PPM reading (in raw counts),
generate an alarm bit based on our calculated limit, and store it in the tag called “Alarm
Output”



## Block Profile Definition:

" Time 0Of Dray Trigger | )&y OF W iggel [ Caomment
[ [ Clamp

Read Register Wiite Regizter Scale temary Location
Tag Mame Relay 1 Output

Alarm Output

Board |nputs Board Outputs

" Analog Input " Anaolg Output

" Digital Input #1

. Digit put #2

" Digital Input #2

" Digital Input #4
" Relay #1 Output
" Felay #2 Output

Ldd Mews Black Save Changes

8. Select “Add New Block” on the bottom left of the above screen and then select the
“Write Register” tab. Configure the screen as follows:

- In the “Tag Name” enter “Relay 1 Output”.
- In the “Source / Value” box, Select the down arrow and pick “Alarm Output” from the list



## Block Profile Definition:

Write Regizter

Tan Mame Relay 1 Output

Board Inputs Board Outputs

£ Analog Input £ Anaolg Oubput v i
" Digital Input #1

& Relay #1 Output
" Relay #2 Output

Ldd Mew Block

- Select “Relay 1 Output”

- Enter board # 035

- Select “Calculate”

- Select “Enable Write Priority” — This will force the system to write this board as soon as
a change is detected

- Select “Only Write On Change” — This will tell the system only to write when necessary
instead of every scan, this setting is used to make sure scans are not overloaded with
unnecessary writes to remote boards.

- Select “Save Changes”



## Block Profile Definition:

Write Regizter

Tan Mame Relay 1 Output

Board Inputs Board Outputs

£ Analog Input £ Anaolg Oubput v i
" Digital Input #1

& Relay #1 Output
" Relay #2 Output

Ldd Mew Block

We have just asked the Block Processor to write the alarm state back to the memory
location that corresponds to relay 1 on board #35. This data will be written next time the
board is scanned. We have forced a scan to occur immediately upon change by selecting
“Write Priority.”



E Tag List Maintenance

Wailing ... 2

Add Mew Block Mave LIF Move DOWHN Delete Block,

Start Processar Fiunag Yiew

9. Select “Exit on the “Block Profile Definition™ screen, we’re finished making blocks.

10. Look back at the “Tag List Maintenance” screen, there should now be 3 entries. You
may need to put them in the correct order. Select a row on the chart and using the “Move
UP” and “Move Down” buttons, arrange the steps as shown. If everything is correct and
your system is running (scanning), you should be seeing live information in the “Value®
column. You can select “Done” when everything looks OK. Double clicking on a row will
bring up the configuration for that row and allow you to make changes if necessary.



E Tag List Maintenance

Wailing ... 2

Add Mew Block Mave LIF Move DOWHN Delete Block,

Fiunag Yiew

You may need to select “Start Processor” if it is not running — indicated by the count
changing in the top right corner of this screen.

The programming is now complete, testing / commissioning should now follow.



OPC Interface Configura |

In this example we use KEPWa
software

Software and some images and information may be (c) KEP



i, k i
< kepware

KEPWare Server Recommended configurations:

Please follow these recommended settings when installing your
KEPWare server. If you are attaching to an existing server, please verify
the property pages match the settings shown. All settings are
recommendations and can be adjusted in most cases to suit the
customer’s needs. Critical settings are noted and you should avoid
changes to these settings.



Pf KEPServerEX - Runtime
Eile Edit Miew Tools Runkime Help

N E & & |9 [Tl
N3 Click to add a channel.

[
Default User Active tags: 0 of 0

Steps:
1. Add a Channel



Mew Channel - Identification

me can be from 1 to 256
in length.

2. Name the Channel



3. Select the Modbus driver as shown
You can enable the diagnostics if needed.



Mew Channel - Communication Serialization

Mirtual Metwoark: ~
Tranzactions per cycle: I

4. Select configuration options as shown



Mew Channel - Network Interface

hit the o {1
wiork, adapter for pou.

Metwork Adapter:

M

Cancel

. Select configuration options as shown (cont'd)



Mew Channel - Write Optimizations

ite all wal

rite anly late

4. Select configuration options as shown (cont'd)



Mew Channel - Mon-Mormalized Float Handling

rer handles non-normalized floating

era’ changes

Slam e . n.:lln:l I::; Replaced with zero i

4. Select configuration options as shown (cont'd)



Mew Channel - Ethernek

4. Select configuration options as shown (cont'd)

* This one is critical, if you use more sockets,
there may be less connections available for other
clients like the TADA package.



New Device - Name

Cancel

5. Add a device using the settings shown



New Device - Model

Device model:

M

Cancel

5. Add a device using the settings shown



5. Add a device using the settings shown (cont'd)

The Device ID is the IP address and Device number, Please edit the
address as necessary. The device number MUST be 1.
So your address will look something like this:

<192.168.0.22>.1



New Device - Scan Mode

lawer limit on the requested rate by choosing the
hid opticr,

Scan M':' e

Respect client :pecified scan rate I~

5. Add a device using the settings shown (cont'd)



Fail after |3

Inter-request delaw:

5. Add a device using the settings shown (cont'd)

These settings are recommended for Indus-comm’s /O system, Making
them faster won’'t make any difference as the system usually scans one
I/O box every 3 seconds, so speed is not critical. This also helps to keep
network and scanning loads down to make the system run better.



New Device - Auto-Demotion

[ emate far 10000 = milizezonds

duritg the demotion period

5. Add a device using the settings shown (cont'd)



Mew Device - Database Creation

efining has
generate atag dal

PET on

ko add tags to, and

Startup: | Do not generat

&ction: ||ME R -
Add to group: I

[ Allow automatically gererated subgroups

5. Add a device using the settings shown (cont'd)



New Device - Ethernet

it thiz device will be using. alid
evice are [ to 65535, The default

Bort Humber: a02

P Protocal: TCRAP d

5. Add a device using the settings shown (cont'd)

Do not choose to close the socket on timeout, this may cause long time
delays in re-establishing communications due to bad or unanswered
requests.



Mew Device - Data Access Settings

5. Add a device using the settings shown (cont'd)

Please deselect zero based addressing options on order to make sure
the included spreadsheet and tool-tips in the server software give you
correct and matching Modbus addresses.



Mew Device - Data Encoding Settings

¥ First Dwaord low in B4 bit data types

[ Use Modicon bit ordering [ bit 0 iz MSE |

Cancel

5. Add a device using the settings shown (cont'd)



New Device - Block Sizes

S pecify the masmum block sizes when reading
data from thiz device

Cancel

5. Add a device using the settings shown (cont'd)



Mew Device - Unsolicited

OPC Gluality

[T OPC guality bad until write

Communications timeout: I

5. Add a device using the settings shown (cont'd)



Mew Device - ¥ariable Import Settings

Cancel

5. Add a device using the settings shown (cont'd)



Select option to deactivate tags

exception [code 2 or 3] from device.

5. Add a device using the settings shown (cont'd)



New Device - Summary

z are carect click Finizh' ta beain

i 100 mz

Auto-Demation: Disabled

5. Add a device using the settings shown (cont'd)



d for client applic : that do niot

= that do
ecify a rate when referencing this tag [e.q.. non-0PC clients]

6. Recommended Tag configuration

You can build other tags as necessary by following the example above
and using the following table for reference. Please make sure data types
(only the 2 types below are compatible with the I/O system) and
addresses are checked carefully.



E_'E" KEPServerEX - Runtime [C:hDocuments and Settings'mcilvk' My Documents' Kepware' KEPSeryerEXh, ¥54 testl.opf] (Demo Expi
File Edit Wiew Tools Runtime Help
1 & = & | s i G el = # 53 X
= .,f* Maodbus TCRYIP Ethernet Tag Name | Addr,., | Data Type | Scan Rate | Scaling | Descripkion
EEF IndusCammServer @qpump 1234 Stark Pulse ooo031 Boolzan 3000 More I/0 Box address 003, Oukpuk #1
E m @F‘ump 1234 Stop Pulse Qo032 Boolzan 3000 Mone I/ Box address 003, Quktpuk #2
& _|Pump 1234 Run Skatus 100031 Boolzan 3000 Mone I/ Box address 003, Input #1
& _lPump 1234 Control Power Status 100032 Boolean 3000 rone I/ Box address 003, Input #2
& _lPump 1234 Current Feedback, 300031 Wy'ard 3000 Mone I/ Box address 003, Analog Input
@P‘ump 1234 Speed Setpoint 400031 W'ard 3000 Mone I)0 Box address 003, Analog Oukpuk

E:F|_'Y' 4|

Date w | Tirne | Source | Event

Li)3f18/20158 2:18:56 AM Modbus TCPYIP ... Starting Unsolicited Communication using TCP protocol through Pork S02,
Li)3f18/2015 2:13:56 AM KEPServerEx\C...  Runtime project replaced from 'C:\Documents and Settingsimeilvki My Documents|KepwarelKEPServerEX|\YSikest 1. opf'
Li)af18/2015 21910 &M KEPServerEXI\FR...  Runtime reinitialization started

Li)3/18/2015 :19:10 AM KEPServerEX\R...  Stopping Modbus TCPJIP Ethernet device driver,

Li)3/18/2015 2:19:10 AM Modbus TCPJIP ... Ethernet Manager Stopped

(1) 3/18/2015 2:19:10 AM KEPServerEXIR...  Modbus TCP/IF Ethernet device driver loaded successfully,

(1) 3/18/2015 2:19:10 AM KEPServerEX\R...  Starting Maodbus TCPIP Ethernet device driver,

(1) 3/18/2015 2:19:10 AM Maodbus TCPJIP ... Ethernet Manager Starked

Li)3f18/20158 2:19:10 AM Modbus TCPYIP ... Modbus TCPIP Ethernet Device Driver ¥5.13.191.0

Li)3f18/2015 2:19:10 AM KEPServerExI\F...  Connection Sharing Plug-in ¥S5.13.191.0

Li)af18/2015 21910 &M Modbus TCRYIP ... Starting Unsolicited Communication using TCP protocol through Pork S0Z,
Li)3/18/2015 :19:10 AM KEPServerEX\R...  Runtime reinitialization completed

| 3

\Default User ||Clients: 1 ||Active tags: 77 of 77 |

Sample Tag Configurations




Notes:

Modbus addresses in KEPware have an extra zero and follow this format:
DOBBBI

D = Data type as shown at the top of the spreadsheet

Where D is One of the following:
0 = Digital Outputs (Relay 1 and Relay 2 outputs and Special Function Bits)
1 = Digital Inputs (Inputs 1-4, Relay status feedback, Status Bits) — Read Only
3 = Analog Inputs/Registers (Analog Input and Status Registers) — Read Only
4 = Analog Outputs (Analog output, and Special Function Registers)

0 = Extra zero added here

BBB = Board (Box) number

| = Parameter number for the specific data on that box you are reading or

writing.

- The KEPWare server will not begin actual scanning until a client is connected
and requesting data

- You CANNOT run KEPWare and I/O server on the same PC as they will not
share the Ethernet port 502, this can be adjusted but you may cause other
issues if not done carefully.



IINDUS-CON
| ,.u: | | - | ' Y/
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/O System

Overview
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