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GSM / GPRS Modem Configuration

)

HORNER User Guide

LIMITED WARRANTY AND LIMITATION OF LIABILITY

Horner APG,LLC. ("HE-APG") warrants to the original purchaser that the GSM / GPRS module manufactured by HE-APG is free
from defects in material and workmanship under normal use and service. The obligation of HE-APG under this warranty shall be
limited to the repair or exchange of any part or parts which may prove defective under normal use and service within two (2) years
from the date of manufacture or eighteen (18) months from the date of installation by the original purchaser whichever occurs first,
such defect to be disclosed to the satisfaction of HE-APG after examination by HE-APG of the allegedly defective part or parts.
THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES EXPRESSED OR IMPLIED INCLUDING THE
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR USE AND OF ALL OTHER OBLIGATIONS OR LIABILITIES AND
HE-APG NEITHER ASSUMES, NOR AUTHORIZES ANY OTHER PERSON TO ASSUME FOR HE-APG, ANY OTHER LIABILITY
IN CONNECTION WITH THE SALE OF THIS GPRS module. THIS WARRANTY SHALL NOT APPLY TO THIS GPRS module OR
ANY PART THEREOF WHICH HAS BEEN SUBJECT TO ACCIDENT, NEGLIGENCE, ALTERATION, ABUSE, OR MISUSE. HE-
APG MAKES NO WARRANTY WHATSOEVER IN RESPECT TO ACCESSORIES OR PARTS NOT SUPPLIED BY HE-APG. THE
TERM "ORIGINAL PURCHASER", AS USED IN THIS WARRANTY, SHALL BE DEEMED TO MEAN THAT PERSON FOR WHOM
THE GPRS module IS ORIGINALLY INSTALLED. THIS WARRANTY SHALL APPLY ONLY WITHIN THE BOUNDARIES OF THE
CONTINENTAL UNITED STATES.

In no event, whether as a result of breach of contract, warranty, tort (including negligence) or otherwise, shall HE-APG or its
suppliers be liable of any special, consequential, incidental or penal damages including, but not limited to, loss of profit or revenues,
loss of use of the products or any associated equipment, damage to associated equipment, cost of capital, cost of substitute
products, facilities, services or replacement power, down time costs, or claims of original purchaser's customers for such damages.

To obtain warranty service, return the product to your distributor with a description of the problem, proof of purchase,
post paid, insured and in a suitable package.

ABOUT PROGRAMMING EXAMPLES

Any example programs and program segments in this manual or provided on accompanying diskettes are included solely for
illustrative purposes. Due to the many variables and requirements associated with any particular installation, Horner APG cannot
assume responsibility or liability for actual use based on the examples and diagrams. It is the sole responsibility of the system
designer utilizing the GSM / GPRS module to appropriately design the end system, to appropriately integrate the GSM / GPRS
module and to make safety provisions for the end equipment as is usual and customary in industrial applications as defined in any
codes or standards which apply.

Note: No part of this publication may be reproduced without the prior agreement and written permission of Horner APG, Inc.
Information in this document is subject to change without notice.

Cscape, SmartStack, SmartStix and CsCAN are trademarks of Horner APG. KEPServerEX is trademark of Kepware
Technologies, Inc
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GSM Modem

GSM is a network used for connecting two devices and exchanging data. It can be used by an OCS with an internal modem
HE-GSMO04A to communicate to other devices connecting to an Internet/GSM/PSTN network.

To install a GSM modem option card in an XLe / XLt OCS, open the back cover of the OCS and connect the Modem HE-GSMO4A
and then connect the antenna to the modem.

INSTALLATION PROCEDURE

1. Disconnect all power from the XLE OCS (Operator Control Station) unit including I/O power.

2. Remove the four screws on the back of the XLe unit and remove the back cover. The back cover will be replaced with the extended back
cover that ships with the communication add-on. Screws are re-used (Figure 1).

3. Plug the communication board onto the 24-pin connector. Make sure all the pins are properly aligned (Figure 2).

4. Place the extended back cover onto the unit. It can be helpful to tip it at an angle so the connector on the COM board passes

through the opening on the back cover.

5. Place the screw back into the hole and turn the screw slowly counter clockwise until it clicks into the threads. This prevents the screw
from being cross-threaded. Now, turn the screw clock-wise until the cover is firmly secured. Repeat this process for all four (4) screws.

001XLED58
INSTALL COM BEOARD
BY ALIGHING CONNECTOR
AND SEATING BOARD
FULLY OM STANDOFFS.

REMOVE FOUR SCREWS

AS SHOWM AND REMOVE
BACK COVER.

DISCARD BACK COVER ONLY!
DO NOT DISCARD SCREWS!

INSTALL NEW BACK
COVER RE-USING THE
FOUR SCREWS.

Figure 1 - Removing Back Cover of the XLE Figure 2 - Installing the COM Board in the XLE

With the GSM modem option card, the Data Exchange and Connectivity with Cscape can be established in the following two ways:

e  GSM connectivity
®  GPRS connectivity

Cscape configuration is explained in the following sections.
1 GSM Functionality

. GSM data call can be used for:

®  Peer to peer communication between two devices for exchanging register data.
®  Connect to Cscape for downloading / uploading and debugging the application
®  Send/ receive configured SMS messages.

e  GSM data call connects at 9600bps only.
. GSM data call requires ‘data call enabled SIM’
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1.1 GSM Configuration
1.11 Peer to peer communication

e  Horner OCS firmware is designed to initialize a GSM modem to establish a GSM data call.
® |n order to establish GSM data call connectivity using Horner OCS follow these steps.

®  Select Program and GSM /GPRS Config from the Main Menu. Open the GSM/GPRS/SMS Configuration
dialog by selecting Program and GSM / GPRS/SMS Configuration.

¥l Cscape - [u

@ File  Edit | Program | Controller  Debug
J 1% == Metwark Config...

Frotocaol Config...
[Boolean 8 GSM /GPRS Config...
Diatalog Config

Praject M. 1/0 Mames...
ﬁ untitlg Element Lsage

-
a

o

=

._,_
&

1

Setpaints

Ermor Check...
Wiew Error List...

Bt Upload
Bl Download
w'erify

Download O ptions

Ll Select the Enable GSM Data Connection checkbox in the GSM/GPRS/SMS Configuration window.

G5M,GPRS,/SMS Configuration

¥ Enable GSM Data Connection
[~ Enable GFRS Data Connection HERFS Configuration |

[~ Enablz 5MS Configuration 55 Configunation |

— Signal Strength Regizter

Address: I 16-BIT

Marne: | j

— CaCaM Status Register

Address: I 15-BIT

Marne: I j

= Wata lransmeson Setnas

[~ Disconnect andGemvice SHE when connestion iz dls;

| dle Gtate Timeout: I‘I [0 240 Secats]
] I Cancel
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(] If an SMS transmission needs to be carried out when the GSM connection is active then additional Data
Transmission Settings need to be entered for servicing SMS. If SMS needs to be serviced when a GSM
connection is active, select Enable SMS Configuration. This will enable Data Transmission Settings.
Select the checkbox and set the idle time after which SMS should be serviced. If the checkbox is not
selected, SMS will not be serviced.

GSM/GPR5,/5M5 Configuration

¥ Enable GSM Data Connection
[~ Enable GFRS Data Connection HFRREE Configuration |

[ Enable 5K5 Configuration S5 Configunation |

— Signal Strength Reqgister

Address: I 16-BIT

MHame: | j

— CzCAN Status Reqister

Address: I 16-EIT

Marme: I j

= Watalransmesom Sethhas

[~ Disconnect andGemvice SHE when connestion iz dls;

|dle State Timenut: I‘I [0 2400 Seramnds]
Ok I Cancel

e  Additional ladder programming must be written to answer or to make GSM data call using communication
operation ladder blocks. Use of Communication blocks for GSM / GPRS connectivity is detailed in section
4.

1.1.2 Connectivity with Cscape

= On the device, Change the default programming port to GSMGPRS from the system menu, serial port
option, i.e. OCS ‘system menu -> Set Serial Ports -> Dflt Pgm Port ->GSM’ for MJ1.

MAIN MENU SUB-MENU

View I/0 Slots IRy g [MT1-Z232 —» MJI1-232
Wiew Protocols MJI1 RS485 Eias Mo (
MJIZ RS485 Bias Mo

A J

Set Serial Ports
Set Time/Date
et Screen
Removable Media
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. Open the Connect Via modem dialog by selecting Tools and Connect Via Modem from the Main
Menu

"4 Cscape - [untitled1]

@ File Edit FProgram Controller  Debug | Tools | Screens Wiew  “Window  Help
| Search Hetwark. ..
2| ES| »|%[e] Ble B _ |
e L% | Security 2 E
i . . —| Connect Yia Modem | -
- @ Project Mavigator 1
+ ﬁ untitled1 . csp [Unknown ID] StpCalc
Strip Chart
2
Ipdate Smart Stack Module
Wiews Data List

. Connect a typical modem to a personal computer, internal or external to the PC.

. In the Connect Via Modem dialog, enter the initialization string for the modem. The default
initialization string is ATZ&DO0&KO. This sets the modem to default configuration DTR On and Disable
Flow Control. Enter the dial command. The default command is ATDT instructing the modem to dial
in touch tone mode. Enter the GSM number of the SIM connected to the device.

Connect Via Modem f'5_<|

Maodem Init String: |.-’-'-.TZ&D 0&KD

Dial Carnrnard: |.-’-'-.T o7

MHumber to Dial; |531 I34RETE

Statuz: |IDLE

COMMECT | HAMG LIP | Cloze

Note: The status of the connection will be updated in the CsCAN Status Register specified in the GSM/GPRS/SMS Configuration
window. Various status values are detailed in section 4.3.

1.1.3 Send / Receive SMS

SMS configuration for sending/receiving SMS is detailed in section 5.2.
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2 GPRS (General Packet Radio Service) Functionality

A GPRS network can be used to establish communication between OCS and any other communicating devices having unique IP
address and port configuration.

. GPRS can be used to establish connectivity with:

®  remote servers for exchanging register data
e  Cscape for downloading / uploading and debugging the application using redirector software
®  GSM network for sending / receiving configured SMS messages
®  peer to peer communications

. Static SIM with VPN functionality is required.

e  GPRS service must be enabled in SIM.

e  Auto dial blocks of modem are required on both server and client.

2.1 GPRS Configuration

Horner OCS firmware is designed to initialize the GSM modem to establish GPRS connectivity. This configuration needs to be done
for connectivity with remote server as well as for connectivity with Cscape.

. Open the GSM/GPRS/SMS Configuration by selecting Program, GSM/GPRS/SMS Configuration from the Main Menu.
. Select the Enable GPRS Data Connection check box.

. Configure a register address to store Signal strength (Optional)

e  Configure Status register for CSCAN communication (Optional)

G5SM,GPRS,'5M5 Configuration

¥ Enable G5M Data Connection
[ Enable GPRS Data Connection EERS Configuration |

[ Enable 5MS Configuration 5tS Configuration |

— Signal Strength Reqister

Address: I 16-BIT

Mame; I j

— CsCAM Status Register

Address; I 16-EIT

Mame; I j

= [ata Trams s Setings

™| Disconnest and Senvice SKE when connection is e

|dle State Timeaut: I‘I [0 240 Secands]|
QK. I Cancel

. Click on the GPRS Configuration settings button to configure GPRS according to the information obtained by the
Network Service Provider. ; I
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GPRS Configuration [ %]

— GPRS Access: Point Configuration
Uzer Mame: I

Password I

Access Point Address: I

— GPRS Packet Assembler/Dizaszembler Configuration
 Clignt Mode

& Server Mode

[T Get Source IP Address from Fegister

Addless:l 3BT [ame I j

CsCAM SowcelPAdd: | 0 . 0 . 0 . 0

CsCaM Source Port: W (2 - 65535)

Block Size: [0 (z-512Butes)
Tz Faed [07 7 (01-65535 Seconds)
Fomward Character: I [ 00 - FF Hex]

[~ Send Fanward Character

[a]:8 I Cancel

GPRS Configuration

GPRS Access Point Configuration

The GPRS Access Point Configuration is mandatory and the fields are to be filled according to

the information obtained by your Network Service Provider.

GPRS Packet Assembler/Disassembler
Configuration

Client mode: In this mode the OCS behaves as client and connects to a specific server

(Server IP/Port address to be specified in modem ladder block input).

Server mode: In this mode the OCS behaves as server and accepts connection requests
from specified client. Client IP addresses are to be specified in modem ladder block input.

° For added security, the IP address for Cscape connectivity can also be specified. Enter
the IP address for CsCAN connectivity directly in CsCAN Source IP Addr field or
select the Get Source IP Address from Register checkbox and specify a %R register

Address (32bit).

Note: If the CsCAN Source IP Addr is 0.0.0.0, then the connection from any address will be

accepted.

Note: Server mode of operation is supported only in cases of SIM with a static IP address.

° CsCAN Source Port: When the modem is configured in server mode, the incoming

connection request from any client will accepted only via this port address.

o Block Size: GPRS packet size in number of bytes.

e Timeout Period: Transmission of GPRS packet to destination address will take
place either on reaching Packet Size (block size) or occurrence of timeout.

° Forward Character: Transmission of GPRS packet will take place on reception of
character configured in this window. This value is to be entered in Hex value of ASCII
character. For example, If ‘0D’ is configured, the GPRS packet is transmitted when Line

Feed character is received.

o Send Forward character: If this checkbox enabled, forward character will be sent

together with GPRS packet.

Additional ladder programming must be written to establish connection with remote server/client over GPRS service using

‘communication operation’ ladder blocks.

Page 9 of 39
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2.2 Connectivity with Cscape

. GPRS configuration must be downloaded into the OCS.
. Configure Sever/Client IP address in the OCS Main Menu -> Dflt Pgm Port -> GPRS
e  Thisis valid for port MJ1 only.

MAIN MENU SUB-MENU
View I/Q Zlots PEREANCTe T  MJ1-232 —— MJ1-232
View Protocols MJ1 EFES485 Bias o =1
et Fkeys Mode MJ2 EFES485 Bias o

ZJerial Ports
2et Time/Date
et Soreen
Retnovabhle Media
[E3C to Exit)

L J

. Select the default programming port as GPRS in the System Menu
e  The connectivity with Cscape over GPRS can be established only when the modem is configured in server mode.
. Open the Communications Port tab by selecting Tools and Editor Options from the Main Menu.

Editor Options B3

E ditor Options I Ladder |
Ladder Mumbering | Colors Communications Part
Coram Ports
CGMS500 il
ESD Card
k. Can
E Target [P Address:
COM1:
COMo- | 164 . 112 . 154 . 168
COM3:
Egmé Timeout:
COME: |25c|c|n G
COM7:
COMS:
COkMS: lﬁ
WACOMID GPRS Maode
W NCOMT1 LI

QK I Cancel | Apply Help

. Select Ethernet as the communications port (COMM Ports).
. Specify modem IP address and timeout.

e  The communication timeout for Cscape should be increased to take care of the GPRS latency (typically 30 to 40
seconds).

e  The status of the connection will be updated in CSCAN Status Register specified in the GSM/GPRS/SMS Configuration
window. Various status values are described in the Section 4.3 Modem Status Register Value Definitions table. The
same table can be used for the CsCAN Status Register. When the modem status value is 6, communications can be
established.
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2.3 Configuring KEPServerEX for Data Exchange

KEPServerEX is the latest generation of Kepware's OPC server technology. The KEPServerEX gets the device and system data. It
then translates it into a standard communication protocol (OPC or DDE) that all clients can receive and understand.

The following dialog gives details about the version of KEPServerEX with which the GPRS connectivity has been tested.

About KEPServerEx

=2

KEPware Enhanced OPC/DDE Server
W4 264.400 - U
Copyright € 1396-2007 Kepware, Inc.

Yersions... | Ok |

X

To configure KEPServerEX, a new channel is to be configured followed by a new device and tags for data mapping. Create a new
channel by selecting New Channel from the Edit drop down on the KEPServerEX main menu:

Page 11 of 39

Tools  Help

s

Mew Channel. ..

Mew Device, ..

Alias Map...

Cuk Chrl4x
Copy Chrl+iC

Delete Del

Froperties, ..
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e  After selecting name, choose the Modbus Ethernet option from the Device driver drop down.

Hew Channel - Device Driver E|

Device deves:

Select the device dirver pou want o assign to
the channel,

The diop-dovn kst below contains the names of
all the drvers that ane installed on pour sysbem.

&8 Bulletin S00

k. Sequance

Furawsssh affei MC4 Ethereat
Micro-DC1

Mitzuibishi CHC Ethuerriet
Mitsubishi Etherret
Mitguibichi F<

Mitgiibishi P Met
Mitsubizhi Sedisl
odbus Ascii Senal
oz E theanet
Modbass Plus

Modbass Senal

Modbus Unsobcited Senal
ODBC Cherit Derves
Omeon FINS Ethernet
Omeon FINS Senal
Omeon Host Link

Omeon Process Suste
Omeon Toolbus
Optimation 0ptLogic
Paitloss ASCI

Phiips PEAPC20
SaltBus

SattBus Etherrat
Scannvabe Ethemet

54

Cancel |  Hep |

e  Select the Enable Diagnostics check box and continue with other default settings.

Page 12 of 39

Channel - Device Driver

X

Device driver:

Select the device diiver you want to azsign to
the channel.

The drop-down list below containg the names of
all the drivers that are installed on your system.

IModbus Ethernet

¥ Enable diagnostics

< Back I Meut > I

Cancel Help

P44_GSMModemConfiguration_Manual
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e  Add a new device by selecting New Device from the Edit submenu in KEPServerEX.

<t KEPServerEx - [C:\Program Fi
File a3
[ Undo Chrl+Z u
= Zf Mew Channel...

View Users Tools Help

Alias Map...

Cuk Chrl+3
Copy Chrl+C
Delete Dl
Fropetties...

e  After naming, choose Modbus from the Device Model menu.

X

Device - Model

The device you are defining uzes a device
driver that supports more than one model. The
lizt below shows all supported models.

Select a model that best describes the device
vou are defining.

Device model:

Modbus

< Back | Mest » | Cancel Help
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In the New Device — ID dialog, set the Device ID (IP address of the sim card used). The last digit of the Device ID is a modbus
slave ID, and it should match the settings from CSCAPE ( =2 as mentioned in the sample program).

New Device - ID X

The device you are defining may be multidropped as
part of a network, of devices. In order to communicate
with the device, it must be assigned a unique 1D.

'our documentation for the device may refer to this as
a "Metwaork D" or "Network Address."

Device |D:

265,265.265.265.0

< Back | Mest > | Cancel Help

Clicking Next> opens the New Device — TCP/IP dialog box.

K

Device - TCP/IP

Specify the TCPAP port this device will be
uzing. Walid ports for this device are 0 to 65535,
The default port iz 502,

The IP Pratocol can be changed to UDP if your
device supportz it

Port Mumber: 1000
P Pratocal: TCRAR hd

< Back | Mesit » | Cancel | Help

. Enter the correct port number (the same as in cscape configurator), and TCP/IP protocol and continue with other default
settings.
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To be able to read and change internal registers, tags have to be created. Select New Tag from the Edit drop down on the
KEPServerEx main menu.

< KEPServerEx - [C:\Program

Wiew Users Tools Help

O Undo Chel+Z L
= Zf Mew Channel. ..
Mew Device, ..

Mews Tag Group

alias Map...

e The following Tag Properties dialog box show entries for register %R900. Likewise other tags can be created.

Tag Properties ﬁ

General | Scaling |

r~ Identification

Name: [#R900 El

Address: |41 09300

:
CE

Description: I\nlamal register for the OCS

—Data properti

Diata type:

Llient access IHeaerlle <

Scanrate: (100 < milissconds

ak I Cancel Apply Help

Page 15 of 39 P44 _GSMModemConfiguration_Manual



PAGE 16 GPRS / GSM MODEM Configuration MAN4005-01-EN

After creating a new tag this screen will show all the tags created with Tag Name, Address, Data Type, Scan Rate, Scaling and
Description...

== KEPServerEx - [C:\Program Files\KEPServerEx\Projects\KEPServerEX Modbus demo.opf *] (Demo Expires 01:42:19)
File Edit “iew Users Tools Help

DEEHd oo » LAPLE
|- gaP Modbus Ethernet Tag Mame | Address | Data Type Scan Rate | Scaling | Description
M *Le: 0 2 #%Ra00 410000 wiord 100 Hone internal register from the OC35

Aerant 410201 Word 100 Mone internal register from the ©CS
<

Date | Time | User Name Source Event

0 07/08jz007 17151145 Default User KEPServerEx SattBus device driver loaded successfully,

€ o7j0sz007 17:51:45 Default User KEPServerEx Siemens 57-200 device driver loaded successfully.

0 07/08jz007 17151145 Default User KEPServerEx Siemens TCPYIP Unsolicited Ethernet device driver loaded successfully,

. To run OPC client, select Launch OPC Quick Client from Tools on the KEPServerEx main menu.

=+ KEPServerEx - [C:\Program Files\KEPServerEx\Project
File Edit Wiew Users B8 Help

0@ M|« iDL 2
=J-¢# Modbus Ethernet e L4 lﬁ
M xLe: 10 2 Launch ck Client ot
Launch D20 Configuration 01

Launch Data Exchange Client
Launch Data Logoer Configuration

Create Skarkup Shortout
Options...

When a connection is made, the status register specified in the modem block will change to a 1. Test the data exchange.
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2.4 Send / Receive SMS

SMS configuration for sending/receiving SMS is detailed in section 5.2.

3 Data Transmission Settings

If SMS needs to be serviced when a GSM/GPRS connection is active then additional Data Transmission Settings are needed.
Select the Enable SMS Configuration checkbox with GSM or GPRS.

GSM/GPRS/SMS Configuration

[ Enable GSM Data Connection

¥ Enable GPRS Data Connection GPRS Configuration I
¥ Enable SMS Caonfiguration SMS Configuration |
— Signal Strength R egister
Address: I 16-EIT
M arne: I j
— CsCAN Status Register
Address: I 16-BIT
M arne: I j

—D'ata Transmission Settings

¥ Disconnect and Service SMS when connection is |dle.

Idle State Timeaut: IBD [10 - 240 Seconds]
oK I Cancel

Select the checkbox, Disconnect and Service SMS when connection is Idle, to enable the Idle State Timeout. Enter the time
duration from 10 to 240 seconds.
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4 Data Transfer using Communication Blocks

For exchanging data over GSM / GPRS, communications block are required to be configured as follows:

4.1 Open Port

Open Comm Port E

Fert: {111 /Com Option =

Baud R ate: Im
Farity: m
Data Bits: Iﬁ
Stop Bits: Iﬁ
Handshake: Im
Protacal: Im
M ode: W

o]

Cancel |

When using the internal GSM modem, Mode should be specified GSM Quad. The Protocol can be selected as CSCAN, Generic or
Modbus. For Modbus, Slave or Master block should be used.
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4.2 Modem Control Block

Note: To use modem control block, the com port is to be opened first.

e Auto Dial modem Option

e  GSM data call
0  Modem Control block with ‘Auto Dial’ option is used for calling remote device (server)
0 Remote device data number must be entered in ‘Number’ text box.
o0 Select type of dialing i.e. Pulse or Tone
o

. Configure the status register to show the status of the connection. The status values are detailed in section 4.3.

®  GPRS connectivity
o Modem Control block with ‘Auto Dial’ option is used to connect to remote server/client using the GPRS
service.
o0 Remote server IP and Port address must be entered in ‘Number’ text box in the format IP Address/Port. If
the device it self acting as Sever then only the remote client IP address needs to be entered.
o  Select type of protocol UDP or TCP over IP.

. Configure the status register to show the status of the connection. The status values are detailed in section 4.3.
o If the modem ladder block input is enabled then the modem tries establishing connection with a remote
server in client mode or waits for a connection request from the client in server mode.

Comm Modem Control E3

Part: | J1/Com Option =l
Statuz Address: Marne: |M|:udem_5tatus j
Operation: | 4uta Dial |
" Pulze [UDP) & Taone [TCP)

Mumber [IP/Paort Address): |-| E4.164.87.4/23
[™ Use Register for Phone Number

K I Carncel

e Auto Answer modem Option
(] GSM data call

e  Modem Control block with ‘Auto Answer’ option is used for receiving connection requests from a remote
server or device.

e  Number of rings after which connection request is accepted is entered in the text box provided.
. Configure the status register to show the status of the connection. The status values are detailed in section 4.3.

Comm Modem Control

MODEM
) Fott. [44)1/Com Option |
k47 Com Dption— F‘DBT
Anzwer—Action Statuz Address: Marme: IMndem_Status j
1
Dperation: I.-’-‘n.uta.-’-‘n.nswer j
| Fules [IEE) ) Tore (TEF)
Status r=RO0s0 Murmber of Rings: |4

QK I Cancel
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e Initialize modem Option
. Modem Control block with ‘Initialize Modem’ option is used for execution of modem specific AT commands.
Modem specific AT command to be executed is to be entered in ‘Init String’ text box provided in control.

. If AT command execution is successful then Modem Control block output is enabled, if not, the output is disabled.

. The status register is updated depending upon the response from the modem.

. The response from the modem is stored in consecutive register locations starting from ‘status register+1’ address.
Example:

. Modem control block with ‘Initialize Modem’ option is used for balance of minutes remaining from your service provider.
e  The service provider balance request string is entered in the ‘Init String’ box together with CUSD AT command.
e  The response from the service provider is stored in consecutive register locations starting from ‘Status Address + 1'.

Note: The command to be sent for balance inquiry is: +CUSD = 1,”*111#",15 where “*111#" is the string to request balance
remaining in SIM and may vary depending on the service provider.

Comm Modem Control

Port {1)1/Com Option =

Status Address: Mame: IMUdem_Status j

Operation: I Initialize Modem j

) Pulee (DR = Tiore (TER]

Init String: | CLISD=1,"1114",15

] I Cancel
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4.3 Modem Status Register value definitions
Modem Status REg ST Modem Output Power
Value
L . 65535 f
Modem is inactive (OXFFFF) Disabled
Modem command started and waiting for 65534 Disabled
response (OXFFFE)
Modem is not responding (Command 65533 .
Timeout) (OXFFFD) Disabled
Modem Command succeeded 0 (0x0) Enabled (Only in case of In!tlallzatlon modem command else
Disabled)
Modem is connected to destination server 1(0x1) Enabled
Modem is Ringing (i.e. incoming call) 2 (0x2) Disabled
Modem detected no/lost carrier 3(0x3) Disabled
Modem command syntax error 4(0x4) Disabled
SMS functionality is Active 5(0x5) Disabled
Modem in Listen (Server) Mode 6 (0x6) Disabled
Note:

Status of ‘6’ indicates Mode is waiting for connection request from specified client and it is applicable in case of GPRS
server mode.

When the modem returns status ‘Connected’, then TX, RX or another communications ladder block can be used to
exchange data with a destination server according to protocol.

Disabling the Modem Control ladder block input will disconnect GPRS service. The Status Register value changes to
65534 (OXFFFE i.e. indicates waiting for modem response for disconnect command) and then to 65535 (OxFFFF).

SMS functionality works based upon ‘Data Transmission Settings’ in the SMS configuration window while the GSM/GPRS
connection is active.

Connecting to a GPRS network and establishing connection with remote server may require 3 to 4 minutes.
Breaking connection with a remote server may take 10 to 20 seconds.

If a continuous error response is seen in the status register or OXFFFE response while connecting the modem as the
default programming port then please check the following:

GPRS configuration parameters (in case of GPRS connection)
GSM Signal strength

Proper insertion of SIM card in modem

Is the SIM enabled for a given service (i.e. GPRS or GSM data call).
Antenna connected properly/antenna connection

VPN connectivity

~ooooTp

If the default programming port is switched to the default serial port option from GSM/GPRS then the port should be
released after 20 to 30 seconds after complete GPRS connection drop.
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5 SMS Communications

5.1 Overview

SMS (Short Message Service) is a type of communications process that enables the transmission of short text messages and data
transfers to and from mobile devices such as cell phones. Messages are usually limited from 140 to 160 characters in length and
are stored and forwarded at SMS centers. This allows messages and data transfers to be retrieved immediately or at a later time
via an SMS center.

Advantages of using SMS

SMS communications provide an affordable and convenient means to send and receive data using mobile devices such as cell
phones. Businesses and industry often require 24-hour coverage of their operations and have personnel who are on-call after
normal work hours to handle work-related issues and emergencies. There are employees who are responsible for the proper
functioning of equipment and processes at remote sites. Managers need to be notified of significant events.

Using SMS Communications with Horner Controllers

The SMS feature in selected Horner controllers provides the capability of sending and receiving text messages and register data
values using mobile devices such as a cell phone. Depending upon the configuration, approved group members can read and write
values into the controller's data registers. This kind of communication is referred to as a data transfer.

Data Transfer Example

: SIS
 (Routed through :
. SMS Center) |

Mamntenance Group
i iMessagessentand |
! received on Cell Phone.)

0  Motor #1 stops. Data is sent to a register in the OCS controller (XLe / XLt).

o The OCS reads the data register value indicating Motor #1 has stopped. A message is sent to the cell phone of
a Maintenance Group member via SMS Communications. Transmissions are routed through an SMS center.

o  The Maintenance Group member receives the following message on a cell phone:

0  Motor #1 speed is 0

o The Maintenance Group member sends the following message back to the OCS using a cell phone via SMS
communications:

0  Motor #1 Start Speed is 1800

0 The OCS reads the register containing the data value sent from the Maintenance Group member and responds
as programmed.

o The OCS sends a signal to start Motor #1

0  Motor #1 re-starts, and normal operation is restored.

SMS Security Measures

As part of the SMS configuration, a list of approved phone numbers and authorized messages that will be used for SMS
communications must be provided. Because the SMS feature allows users to read and write to controller registers it is important to
follow good standard security practices to safeguard systems. Whether users are allowed to write to registers or not, ensure that
security is in place to protect against unauthorized inputs to registers.
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5.2 SMS Configuration

Cscape software is used to configure the necessary attributes in selected Horner controllers such as the XLe or XLt to send and

receive short text messages and data transfers using SMS communications.

After the SMS configuration is completed and

downloaded into the controller, approved group members can send and receive a variety of information such as register values and

emergency alerts using cell phones and other mobile devices.

Refer to SMS Communications for more information on SMS and its capabilities.

Select the desired controller. This feature is available on OCS types XLe, XLt, NX and QX and requires Cscape 8.1 or higher for
SMS configuration. See How to Select a Controller Model if needed.

Click Program and then select the GSM /GPRS Config tab on the Cscape main menu.

¥4l cscape - [untitled1]

%] File  Edit

| Blslal

Pragrar | Controller  Debug

Metwork, Config...

Protocol Config...

—

ac

=

IBoolean tl

GSM /GPRS Config...

ﬂ.rf
s

Praj
B- Project M.
ﬁ untitlg

E)
&l

[ratalog Config
1/0 Mames. ..
Element Uzage...

Setpaints

Errar Check. ..

“iew Error List...

Upload
Download

YWerify

Dowrload Optiohs

T

GSM/GPR5/5M5 Configuration

| ;

[ Enable G5 Data Connection

[~ Enable GPRS Data Connection ERRS Configuration

¥ Enable 5M5 Configuration SMS Configuration

= Sigral Strenath Hegiter
Address: |

1E-EIT

[ l&mes I

|| .

= Ealtiil Status Begster

1E-EIT

Address: I

[ l&mes I

k4

= Data Transmissiom Setings

™ | Dizcotnest and Semvice ShSwhen conmection s (dle,

|dle State Timenut: I‘I (0= 240 EEratds]

Ok | Cancel
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5.2.1 GSM Modem Settings — SMS Configuration

. In this example, the screen is already configured. The SMS Configuration screen has several sections that require

configuration.
5MS Configuration
S5 Statuz Register Configuration S5 Message Buffer Configuration
Address: [%RB0 1B WA Address: [%RED 1e-BT %00
Mame: [SMS_STATUS_REGISTER 4 Mame: |SMS_MESSAGE_BLGGER =]

SMS Configuration Parameters

Additional 55 Configuration 5M5 Meszage Configuration

[ Center Humber: |

5/t Pin Code: Command Interval: |1 Sec.

| ShS Directony |

COM Port Configuration |

Outgoing Meszsages |

Modem Initialization |

|ncoming Meszages |

ak | Cancel |

Status Register Settings

Enter the starting register location to indicate the status of the SMS communication. This is a block

Address of four registers that are consecutive in memory. For example, if you are using R31—- R34, you need
to enter the starting register address as %R0031.
Name Enter (or select) an I/0O Name.

The Status Register contains a status bit indicating the condition of the SMS communication. The following table contains the

meaning of each status bit...

Status Bits

SMS Status Bits

Bit 13 Receive response failed

Bit 14 Initialization Failed

Bit 15 Transmit Failed

Bit 16 Communication Failed
Bit 17 - Bit 24 Receive level value
Bit 25 — Bit 32 Bit Error Rate value
Bit 33 - Bit 48 Invalid message count
Bit 49 - Bit 56 Send/Receive retry count
Bit 57 — Bit 64 Re-initialization count
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Status Bits for Siemens Modems & Internal Modem

Bit 1 CPIN Command Failed

Bit2 CSCA service center number command Failed

Bit 3 CREG Command Failed

Bit 4 CMGF Command Failed

Bit 5 CNMI Command Failed

Bit 6 CSQ Command Failed

Bit 7 COPS Command Failed

Bit 8 CPEE command Failed.

Bit 9 ATE command Failed

Status Bits for User Specific Initialization
If command(s) fails in the user script, a corresponding bit is

Bit 1 — Bit 12 set indicating failure. For example: Bit 1 is set when the first

command in the script fails. Bit 2 is set when the 2nd
command in the script fails.

SMS Message Buffer Register Settings

The Message Buffer Register holds the latest SMS message string sent or received by the controller. An individual SMS message

can have up to 160 characters.

Message Buffer Register Settings

Enter the starting register location where the latest SMS message string is stored. This is a block

Address of 80 registers that are consecutive in memory. For example, if you are using R101- R180, you

need to enter the starting register address as %R0101.

Name

Enter (or select) an I/0O Name.

SMS Configuration Parameters

Configuration Parameters

Center Number

If required, select the box and type in Center number (up to 16 digits). The Center Number uses
numbers 0 — 9 and these special characters: , () — +

SIM Pin Code _9

If required, select the box and type Pin nhumber (up to 4 digits). SIM Pin Code can have only digits O

Command Interval This is the interval of time (in seconds) that the OCS poll for messages (valid range: 1 - 100).
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Additional SMS Settings

Be sure to click each button and perform the configuration procedures associated with each button.

Modem Initialization Settings

Configure this screen to select the type of Modem Initialization that is going to be used.

Modem Initialization Settings E I

Modem Initialization Type: ILlser Initilization 5 cript j

— Initialization Status Register Settings

Address: I%F!EISIN L (1]
M arng: I j

Uger Specific Modem Inibialization Scnpt:

AT+CFIN -~
AT+CREG _I
AT +CPMS

AT+CPMS

AT+CS0

AT+COPS

AT+C5C8

" of

ak I Cancel |

Configuration of Initialization Status Register Settings and User Specific Modem Initialization Script in the above screen is
required when User Initialization Script is selected.

Modem Initialization Settings

Modem Initialization
Type

The following options are available:

No Initialization (Modem Preconfigured): No initialization of GSM modem will be done. Select this
option if the attached GSM modem is pre-configured and does not require initialization.

Internal Modem Initialization: Select this option if you have an XLe or XLt with internal modem.
Siemens TC Modem Initialization: In case of external GSM modem, select this option.

User Initialization Script: To use your own initialization script, select User Initialization Script. When
User Initialization Script is selected, it is necessary to configure initialization status register and

provide initialization script.

The type of Modem Initialization used affects various settings that are available on the COM Port
screen.

Address

Enter the starting register address location used to store the additional modem initialization script’s
latest command executed. This is a block of 10 registers that are consecutive in memory. For
example, if you are using R301 to R310, you need to enter the starting register address as %R301.

Name

Enter (or select) the /O Name.

User Specific Modem

Initialization Script

Enter your script in this box.
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5.2.2 COM Port Settings

Note: Before configuring this screen, you need to configure the Modem Initialization Settings screen. The type of Modem
Initialization used affects various settings that are available on the COM Port screen such as the Port, Baud Rate, and

Mode.

After configuring the Modem Initialization Settings, configure the port to be used for communications.

COM Port Configuration E3

Part: IMJ‘I /Carm Option j

Baud Rate: |1152EID 'l
Farity: INone "'l

Data Bits:

Stop Bits:
Handzhake:

Mode:

Cancel

The following selections must match the default settings of the modem you are using.

COM Port Configuration Settings

Port

Select the desired port. The number of ports varies depending on the controller used. For an
XLE or XLt internal modem MJ1 should be selected,

Mode

Select the connection mode. The drop-down list changes according to the port selection. For an
XLe or XLt internal modem, this selection should be GSM QUAD. For an external GSM Modem,
RS 232 should be selected.

Comm Settings

Select Baud Rate, Parity, Data Bits, Stop Bits and Handshake settings as per the default settings
of the modem being used.
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5.2.3 SMS Target Directory Settings

Before creating Send or Receive messages, a directory of phone numbers should be created. Configure the following
screen to build a directory.

5MS Target Directory E3

Configured Contact Information List:
Group Mame I Phone Mumber I Phone Mumber Mame I Comments
Add Cantact |
I odify Contact |
[elete Eontact |
. | i
(]9 I Cancel

Click Add Contact to add a member. See the following screen (New Contact Information).

Click Modify Contact if a member is already added in the directory. To modify the member listing, either double-click the
row or highlight the row and click Modify Contact. The Modify Contact Information screen appears and is configured as
the New Contact Information screen shown below.

e  Click Delete Contact to remove a listing after highlighting the row.

5.2.4 New Contact Information

Mew Contact Information

Group Mame: |Maintenance j

Phone Mumber; |+319986733135

Phate Murnber Mame: | j
Comments:
Fixed Maintenance Phone number. | ;I

Ok I Cancel |
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New Contact Information

Enter or select a Group Name.

1. It can contain characters A-Z, a-z, 0-9, and the _ underscore character.
2. The first character must be A-Z, a-z, or the _ underscore character.

3. Do not use spaces or special characters.

4. Do not use two consecutive underscore characters.

Group Name

Enter a phone number or enter a register where the phone number is stored.

e |f you want to change the phone number at runtime, you should enter a register
address. The register address points to the location where you can dynamically
change the phone number without having to perform the SMS configuration
procedures again.

Phone Number

®  Phone numbers can not have characters other than Numbers 0 through 9 and
these special characters: , () —+.

e  Phone numbers must not be more than 16 characters in length.

If you specify a register address in the Phone Number field, you can give the phone number

Phone Number Name
an 1/0 name.

Comments Add details for clarification.

e  Click Modify Contact and Delete Contact buttons as needed.
. Click OK to see the contacts on the directory.

The following screen shows examples of contacts added to the directory.

SMS Target Directory

Configured Contact Information List:

| Group Mame | FPhone Mumber | Phone Mumber Hame | Comments
PAAINTEM&ANCE ; Fized Maintenance Phone number.. 11
FAAINTEMANCE %R0340 Operatar Modifiable M aintenance Phone Mol Add Cantact |
Modify Contact |

Delete Contact |

4 | o
Ok I Cancel

With the directory created, you may begin creating send and receive messages.
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5.25 Incoming Messages Settings (RECEIVE): (Messages sent from Groups to the controller)

Before creating send or receive messages, a directory needs to be created. After the directory is created,
configure the following screen.

5MS Receive Messages

Configured Receive Messages List:

Allowed Groups | SMS Template | Motify Yariable | Aok Meszage |

Add New Message |
Miodify kM eszage |

QK Cancel

Click Add New Message to add a new message.

Click Modify Message to edit a message that is already on the list. Either double-click the row or highlight the row
and click Modify Message.

® Click Delete Message to remove a message after highlighting the row.

In this example, the screen is already configured for a RECEIVE message.

SMS Message Configuration ﬂ

— Matify W ariable Setting

Address: IZFH A BT

I arme: | j
— blezzage Attribute
Aillowed Group: IMA|NTENANCE j v fick Meszage

— 5M5 Meszage Configuration

Current D ata Field Length:

ovE F2 = Insert Field | F3 = Inzert Char |

oK I Cancel |
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SMS Message Configuration

Trigger Variable Settings

Enter a bit reference in the Address field that will be set to high by the system when a valid
SMS message associated with the trigger is received from the specified Group member. I1/0
name can be entered or selected in the Name field.

Message Attributes

Mestage Allnbutes
Alowed Greup: [ MAINTENANCE | F Aok Mettage

pii Mesenoe Confioeton =S Enter or select the group that can send

an SMS message to the controller. Select the Ack Message check box if you want to send an
acknowledgement to the user that the controller has received the message.

SMS Message
Configuration

Messages can contain text and register data values that approved group members can read
and write into the controller's data registers at runtime. See Rules for Send and Receive
Messages.

®  The text of the message is entered starting in the upper most left block of the text input
field (shown in green).

® In order to display register data values, click F2 = Edit Field button and configure the
Insert Value Field screen shown below:

Insert ¥alue Field E3 t

— Walue Wariable Sethings

Addrezs: IXFH.'I Regizter Width: I‘IB Bitz VI
P arne; || j

— Other Settings 1
Drigplay Format: IINT j
Decimal Paosition: IEI 3: Mumber of Digits: |5 =
[ Fill Zeroes € Left Justified € Right Justified

Ok, I Cancel |

Insert Value Field

Value Variable Settings

Enter a register reference where data embedded in the received message will be stored. Select
Register Width.

Other Settings

Select or enter the data type in the Display Format field. In the Decimal Position field, click the
position of the decimal point. Click the number of digits in the Number of Digits.
Example: xxxxx shows that there is no decimal and the total number of digits is 5.

If there had been a decimal point in the example, the decimal would have counted as one digit
and would be included as part of the total number of digits.

Click the Fill Zeroes box and the Left Justified or Right Justified box if desired.
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Click OK, and you will be returned to the SMS Configuration screen. If satisfied with the message, click OK.

5MS Receive Messages

Configured Receive Messages List:

| SMS Template | Motify W ariable | Ack Message |
YES

Allowed Groups
MAINTENANCE Shutdown for Preventive Maintenance ZR0001.1

Add New Message
todify Meszage |
[elete Meszage |

ag | Cancel

5.2.6 Outgoing Messages Settings (SEND):(Messages sent from the controller to Groups)

Note: Before creating send or receive messages, a directory needs to be created. After the directory is created, configure
the following screen:

SMS Send Messages

Configured Send Mezzages List:

Trigger Variable I SMS Text I Send Group I

Add Mew Message |
Madify Message |
[elete Meszage |

oK I Cancel

Click Add New Message to add a new message.
Click Modify Message to edit a message that is already on the list. Either double-click the row or highlight the row
and click Modify Message.

®  Click Delete Message to remove a message after highlighting the row.
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sMS Send Messages

Llipereiatite S les  lsemlBms |

When Add New Message or Modify Message is clicked, the following screen appears. In this example, the screen is
already configured for a SEND message.

5.2.7 SMS Message Configuration

5MS Message Configuration
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SMS Message Configuration

Trigger Variable Settings

An event is needed to trigger an SMS communication from the controller to the member(s) of a
Group. Enter a bit reference in the Address field that (when set to HIGH) causes the SMS
message associated with the trigger to be sent to the specified Group member(s). An I/O name
can be entered or selected in the Name field.

Message Attributes

Enter or select the group that the SMS message is sent to.

SMS Message
Configuration

Messages can contain text and register data values that approved group members can read
and write into the controller's data registers at runtime. See Rules for Send and Receive

Messages.

®  The text of the message is entered starting in the upper most left block of the text
input field (shown in green).

e Inorder to edit/add register data values, click F2 = Edit Field button and configure
the Insert Value Field screen shown below:

5.2.8 Insert Value Field

—%alue Wanable Settings

| Insert Yalue Field E [

Address: IXHZ'I Register Wwidth: |1E Bitz Vl

Mame: I

=

— Other Settings

Display Format; IINT

[~ Fill Zeroes

Diecimal Pozition: IE 3:

Murnber af Digitz: |5 =

" Left Justified  f* Right Justified

(1] 4 I Cancel |

Insert Value Field

Value Variable Settings

Enter a register reference where the data embedded in the message to send will be stored. An I/O
name can be entered or selected in the Name field. Select Register Width.

Other Settings

Select or enter the data type in the Display Format field. In the Decimal Position field, click the
position of the decimal point. Click the number of digits in the Number of Digits.
Example: xx.xx shows that the decimal is in the 3rd position and the total number of digits

(including the decimal) is 5.

Click the Fill Zeroes box and the Left Justified or Right Justified box if desired.
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Click OK, and you are returned to the SMS Configuration screen. If satisfied with the message, Click OK.

5.2.9 SMS Send Message

5MS Send Messages E

Configured Send Messages List:

Trigger Variable SMS Text

Add Mew Mezzage
todify Message
Delete bMessage

Cancel

5.2.10  Rules for SMS Send and Receive Messages

1. Up to 160 characters can be used in each SMS Message.

2. Up to 20 data register value fields can be included in each message.

3. When the SMS Configuration dialog is closed, if a send message or receive message is found to have been

associated with a non-existing contact information group, then the user will be notified about the error and provided with
an opportunity to fix the same.
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6 GPRS / GSM Modem Specifications

HE-GSMO04 SPECIFICATIONS

Antenna Interface

Female SMA.

Frequency bands

EGSM 900, DCS 1800, and PCS 1900, GSM 850 capability.

GSM/GPRS features

Provides for all GSM/GPRS authentication, encryption, and frequency hopping algorithms. GPRS Coding Schemes CS1-CS4

supported supported. Multi-Slot Class 10 (4RX/2TX, Max 5 Slots).
GCF Type Approval
PTCRB Type Approval
Regulatory FCC Certification (Part 24)

Agency approvals

RTTE
CE (European Community Certification)
IC (Industry Canada) Approval

GSM/GPRS
Functionality

Mobile-originated and mobile-terminated SMS messages: up to 140 bytes or up to 160 GSM 7-bit ASCII characters.
Reception of Cell Broadcast Message
SMS Receipt acknowledgement
Circuit Switched Data (Transparent & Non-transparent up to 9.6 Kbps)
Voice (EFR, FR, HR)
Supports Unstructured Supplementary Service Data (USSD)
Multi-Slot Class 10 Supported (4Rx/2TX), (5 Slot Max)
PBCCH/PCCCH Supported.

SIM 3 V Mini-Subscriber Identity Module (SIM) compatible
Size (L x W) 82.3 mm x 34.6 mm x 3.1 mm
Weight Less than 80 grams
Operating & Storage 0°C to +60°C (Operating)
temperature -10°C to +85°C (Storage)

Relative humidity

5-95%

Air pressure (altitude)

70 kPa to 106 kPa (-400 m to 3000 m)

Frequency Power Class Transmit Power

1900 MHz GSM Power Class 1 1-W conducted power maximum (30 dBm +/- 2 dB), measured at the
Transmit Power 1800 MHz antenna port

850 MHz 2-W conducted power maximum (33 dBm +/- 2 dB),

900 MHz GSM Power Class 4 measured at the antenna port

Frequency Sensitivity Mode

1900 MHz . .
Receive Power 1800 MHz -106 dBm (typical) GPRS Coding Scheme 1 (CS1)

850 MHz -106 dBm (typical) .

900 MHz GPRS Coding Scheme 1 (CS1)
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7 Installation / Safety

Warning: Electrical
4 Shock Hazard.

When found on the product, the

following symbols specify: Warning: Consult
A

WARNING: To avoid the risk of electric shock or burns,
always connect the safety (or earth) ground before making
any other connections.

WARNING: To reduce the risk of fire, electrical shock, or
physical injury it is strongly recommended to fuse the voltage
measurement inputs. Be sure to locate fuses as close to the
source as possible.

WARNING: Replace fuse with the same type and rating to
provide protection against risk of fire and shock hazards.
WARNING: In the event of repeated failure, do not replace
the fuse again as a repeated failure indicates a defective
condition that will not clear by replacing the fuse.

WARNING: Only qualified electrical personnel familiar with
the construction and operation of this equipment and the
hazards involved should install, adjust, operate, or service this
equipment. Read and understand this manual and other
applicable manuals in their entirety before proceeding.

Failure to observe this precaution could result in severe bodily
injury or loss of life.

All applicable codes and standards need to be followed in
the installation of this product.

Adhere to the following safety precautions whenever any
type of connection is made to the module:

=Connect the safety (earth) ground on the power
connector first before making any other connections.
=When connecting to electric circuits or pulse-initiating
equipment, open their related breakers.

=Do not make connections to live power lines.

=Make connections to the module first; then connect to
the circuit to be monitored.

=Route power wires in a safe manner in accordance with
good practice and local codes.

=\Wear proper personal protective equipment including
safety glasses and insulated gloves when making
connections to power circuits.

=Ensure hands, shoes, and floor are dry before making
any connection to a power line.

=Make sure the unit is turned OFF before making
connection to terminals.

=Make sure all circuits are de-energized before making
connections.

=Before each use, inspect all cables for breaks or cracks
in the insulation. Replace immediately if defective.

8 Technical Support

TECHNICAL SUPPORT

EUROPE

For assistance, contact Technical Support at the following locations:

Email: tech.support@hornerirl.ie, Email: techs

Fax: +353 (0)21 4321 826
Tel : +353 (0)21 4321 266
Website : http://www.horner-apg.com

Fax: +1 317 916 4274
Tel: +1 317 916 4297
Website : http://www.heapg.com
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