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REVISION HISTORY

Version 1.00 April 23, 2010
- Initial release of draft document.

Version 1.01 May 3, 2010

- Redefined section breaks.
- Redefined some text styles to allow automatic inclusion into the table of contents.

Added figure titles to all illustrations and added a list of figures after the table of contents.
- Moved battery regulations statements and warnings to the beginning of the document.

- Added an auto-date field to the cover sheet.
- Refined and added to the section that deals with programming the unit.
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TRADEMARKS AND COPYRIGHTS

“Windows” refers to Microsoft Windows 2000, XP, Vista and Windows-7 that are either
registered trademarks or trademarks of Microsoft Corporation in the United States and/or other
countries.

“MV90® is either a registered trademark or trademark of Itron Corporation.

“DC-2009® “MP32®” and “InvisiConnect® are either registered trademarks or trademarks of
Honeywell International.

Other brands and product names are trademarks or registered trademarks of their respective
holders.

“Metretek” is a reference to a business that produced data logging and telemetry products
between 1977 and 2008. Metretek was acquired by Mercury Instruments in 2008. The
Metretek name appears in this document as a reference to legacy products and protocols,
which are still in use today.

For additional information or questions regarding Mercury Instruments, please contact a Product
Support Specialist or visit our website.

Honeywell | Mercury Instruments
3940 Virginia Ave. * Cincinnati, Ohio 45227 USA
Phone 513-272-1111 » Fax 513-272-0211
WwWw.mercuryinstruments.com
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SYMBOLS AND ICONS.

The following symbols may be found within the text of this document, or may be marked directly
on the equipment.

A Caution or Danger
& Shock Hazard

Farth Ground
Connection

—___ Direct Current

Hozardous Waste
Disposal

@ Denotes an information item

= Denotes a user action item

3 Denotes an example line

Caution or Danger: Alerts the operator to special precautionary actions that may be required,
or danger hazards that exist or have the potential to exist.

Shock Hazard: Alerts the operator to an electrical shock hazard condition that exists or could
potentially exist.

Earth Terminal: Symbol that indicates earth ground. A copper rod buried in the ground is a
common example of an earth ground connection, although these can take various forms.
Reference your local electrical code regulations for detailed information.

Direct Current: Internationally recognized symbol that represents voltage in the form of direct
current. A common example of a direct current (DC) source is an automotive car battery.

Hazardous Waste Disposal: Alerts the operator that the equipment or component thus labeled
is not to be disposed of without special consideration to the hazardous waste that it contains.
Compliance is necessary to ensure that national, state, and local community legal statutes are
not violated.

12
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/1 warning

This product contains a radio-frequency transmitter,
Motorola Model g24-L, FCC ID # IHDT56HQ1,
(GSM-Equipped CNI2)

The combined cable loss and antenna gain must not exceed +6.8 dBi (850 band),
+1.9 dBi (900 band), +7.7 dBi (1800 band) or +2.2 dBi (1900 band). Total system
output must not exceed 2.0W EIRP in the 1900 band in order to comply with the
EIRP limit of 24.232.

The product must be installed in a manner that provides a minimum separation
distance of 20cm (8”) or more between the antenna and users and persons and
must not be co-located or operate in conjunction with any other antenna or
transmitter to satisfy exposure requirements.

// \\\
/ \

/2 Warning

This product contains a radio-frequency transmitter,
Motorola Model c24, FCC ID # IHDT56JE1 ,
(CDMA-Equipped CNI2)

The combined cable loss and antenna gain must not exceed +5.3dBi (800 band).
The combined cable loss and antenna gain must not exceed +4.2dBi and total
system output must not exceed 2.0W EIRP in the PCS (1900) band in order to

comply with the EIRP limit of 24.232(b).

The product must be installed in a manner that provides a minimum separation
distance of 20cm (8”) or more between the antenna and users and persons and
must not be co-located or operate in conjunction with any other antenna or
transmitter to satisfy exposure requirements.

FCC Warning:

This device complies with Part 15 of the FCC Rules. Operation is subject to the

following two conditions: (1) This device may not cause harmful interference, and

(2) this device must accept any interference received, including interference that
may cause undesired operation.
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IMPORTANT BATTERY INFORMATION

>§ Caution

Disposal of lithium battery cells is strictly regulated in most areas as hazardous waste
material. Consult your regional waste disposal authority to ensure full compliance
with legal statutes when disposing of cells.

/AN .
/1 warnin g
Transport of primary cell lithium batteries (even when fully discharged) of this type is

strictly forbidden on passenger aircraft. Cargo shipment of batteries via UPS, FedEx,
etc., requires special shipping containers, packing, and paperwork to be completed.

Domestic Requirements
Class-9 is a general class designation by the DOT and has specific packaging instructions.
Lithium primary cells are ‘Class-9’ if they contain more than 5.0 grams of lithium. This is
applicable to the lithium battery packs intended for use with the CNIZ2.

Specific requirements are applicable to Class-9 shippers:
Product handlers must be tested and certified. Packaging must meet Group Il requirements and
boxes must be tested by UN specification. Packaging must be clearly marked to indicate:

Lithium batteries, UN3090, PG Il, Number of packages, Emergency phone number, Shipper
certification.
MSDS information must also be included within the package.

Additional requirements may apply, or come into force in the future. Please confirm all
requirements in advance with your shipper.
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CNI2 OVERVIEW

The Honeywell CNI2 is a pulse accumulator (data logger) and serial data communications
product with an integral cellular radio transceiver. Pulse signal inputs (dry contact) and alarm
inputs can be supplied from an external electronic corrector or other measurement device. An
index base option with both a mechanical index display and pulse switch output is available.
Serial data communications with a corrector or similar instrument are also possible using either
an RS-232 or RS-485 connection.

A variety of power options are also available. These include alkaline battery, lithium battery, or
an external source such as solar or AC mains.

CNI2 FEATURES

Numerous pulse counting inputs and alarm trigger inputs are supported.

Optional meter index base enables direct mounting onto a gas meter.

Several mounting options provide flexibility to mount to a wall, pipe, meter, etc.

Cellular radio service options include conventional GSM and CDMA. Additional radio

options are also available to service special market needs.

e The internal antenna feature conceals the nature of the wireless device. Where signal
strength is a concern, external antenna options are also supported.

e Various power options are available, including alkaline battery, lithium battery, or
connections for external sourced power. External power can be either AC mains or
solar.

e The enclosure is field proven durable and UV resistant against weather effects.

e Over-the-air firmware update capability allows for new feature enhancements as they

become available.

CERTIFICATIONS

CSA Hazardous area certification, Class I, Div-2, Group-D
PTCRB cellular network approvals

FCC Part 15(B), 22, 24

Measurement Canada Metrology

Operational temperature range -22 to +158 F (-30 to +70 C)
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MECHANICAL ASSEMBLIES

INSTRUMENT MOUNTING OPTIONS

A number of options are available for convenient installation of the CNI2 product. These should
be clearly specified at the time of order to ensure that the field technician has everything he or
she needs to install the product.

WALL MOUNTING

Where a flat wall surface is available, such as on the side of a building or shed, stainless steel
“hangers” can be utilized. lllustrated below is the rear view of a CNI2, along with associated
mounting dimensions.

4.45

$0.281

/" (9/32)

Il

I

N
d
©

N

©0.281
(9/32)

4.45

Wall Mounting Tabs and Dimensions
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Assembly sequence for the backside hangers is shown in the illustration below. The lock-
washer contacts directly with the enclosure, then the hanger, the flat washer, and lastly the
screw to secure. Tighten the screw until snug, but do not over-tighten.

Wall Mount Hangers Assembly Sequence

METER INDEX BASE

Where it is desired to have an index base mounted directly to a meter, the UMB (Universal
Mounting Bracket) option is available. The advantages of this package are that the entire
instrument can be mounted without any concerns about routing external meter pulse signal
wires. Mounting of the UMB index base is possible on rotary, turbine, and diaphragm gas
meters that have a rotating instrument drive output. This includes American, Rockwell, Romet,
Roots, or Schlumberger meters.

The UMB housing may be rotated about the base plate so that the instrument and index will
face in any of the four directions. Remove all four screws which attach the base plate to the
bracket housing. Replace and tighten the four screws after you have repositioned the UMB
housing.
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CNI2 with Universal Mounting Bracket (UMB)
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The bottom side of the UMB meter index is seen below, along with the ‘wriggler’ mechanism.

Bottom View of the Universal Mounting Bracket (UMB)

The following illustration provides reference dimensions for the base plate.

1.856 | 1.856 |

1.718

Universal Mounting Bracket (UMB) Hole Pattern
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VERTICAL PIPE MOUNTING

Another mounting option available for the CNI2 is the pipe-mount. This adaptor will accept a 2
%" (2.375") diameter galvanized pipe, and is secured in place with a pair of Allen-head set-
screws.

Pipe Mounting using Collar

lllustrated below is a U-Bolt mounting option. This is optimized for metal pipe with an outside
diameter of 2 %" (2.375").

Pipe Mounting using U-Bolts
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ENCLOSURE SEALING

Sealing of the enclosure is readily accomplished using either a conventional lock through the
larger hole or a security wire seal through the smaller hole.

@.093

Enclosure Sealing Options

INTERNAL BATTERY POWER OPTIONS

Several battery configurations are available to best serve the particular applications. Shown
below is the dual-cell lithium power pack. This pack inserts onto the enclosure door with the
right-side of the metal plate tilted inwards first, and then snapping secure on the left side.
Removal is the opposite, and it is a simple matter of pressing outwards against the plastic lever.

Lithium Battery Pack Mounting
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A larger quad-cell lithium pack is also available for double the capacity of the dual cell type.
Refer to the specifications section at the end of this manual for a comprehensive listing of
battery pack options their part numbers.

Alkaline battery packs are available in either disposable form, or with a molded plastic housing
that permits direct replacement of individual cells. The illustration below shows the plastic
housing model mounted onto the enclosure door. Although the molded battery housing has a

higher initial cost, it offers the advantage of replacement cell availability from numerous local
suppliers.

NOTE
When replacing alkaline batteries, only use new fresh cells from the same supplier and
having equivalent part numbers.

Alkaline Battery Pack Mounting
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Alkaline cells are also available in a completely disposable package option. After the service life

of the battery pack has expired, the user simply disposes of the entire assembly, including the
metal bracket.

Refer to the specifications section of this manual, or the control drawing for a compiled listing of
approved battery packs.

Disposable Alkaline Battery Pack

To avoid loss of system power to the CNI2 board during battery changes, it is recommended
that the fresh batteries be connected to the available J1 or J2 connector before removal of the

old battery pack. This is a hot swap method that is permitted for the brief period during which
batteries are to be replaced.

IMPORTANT NOTE
Physical space is not available within the enclosure to permit two battery packs to be
permanently installed simultaneously. In addition, parallel battery packs would violate
hazardous area safety approvals for this product.
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INTERNAL CIRCUIT BOARDS

The following is a brief summary of the CNI2 internal circuit boards and various options.
Specific details of each board or option are described in more detail later.

CNI2 Board

lllustrated below is the CNI2 board with the cellular radio in the center, and various connectors
around the perimeter. This represents the most common model that is supplied with no
accessory boards and no index base.

yRBEEEEEZ

CNI2 Board Orientation
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Serial Port Multiplexer Board

One of the accessory board options available is the serial port multiplexer. This enables the
CNI2 serial data port to access two external devices (electronic correctors for example). Two
terminal blocks provide the connection point for serial data cable.

A metal base plate is included for the purpose of securing the board into position as seen in the
illustration.

CNI2 Board and Multiplexer Board
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RS-485 Serial Data Converter

Another accessory option available is the RS-485 conversion board. RS-485 is somewhat
similar to the RS-232 standard in that it is a wired transmission line for serial data exchange.
The RS-485 standard offers several advantages over RS-232 in terms of cable length distance,

noise immunity, multi-node drops, etc.

CNI2 Board and RS-485 Board
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Serial Multiplexer & RS-485 Boards

It is possible to support both the RS-232 serial data transfer and RS-485 transfer by switching
channels with the multiplexer board. An example of where this might be of value is when there
is a corrector that requires an RS-232 data link, and a pressure transducer that requires an RS-
485 connection. Take note however that serial data exchange can take place only on a channel
at a given time.

CNI2 Board with RS-485 Board and Multiplexer Board
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Summary of Serial Data Connection Scenarios

The simple block diagrams below provide an overview of serial data connection possibilities for
the CNI2. For the sake of convenience, end devices are shown here as being a ‘Mini-Max’
corrector and a ‘Pressure Transducer’. The Mini-Max has an RS-232 port and the Pressure
Transducer has an RS-485 port.

CNIZ

RS7232 L MINI=MAX

CNI2 with single RS-232 connection to external instrument

CNIZ RS—232
CHANNEL—1
M —MAX
RS—232
RG—232
CHANNEL-2
M —MAX
MULTIPLEX
BOARD

CNI2 with multiplexer board to support two serial data links

CNIZ
RS—232
RS—232 TO R5—485 | PRESSURE
RS—485 TRANSDUCER
CONY.

CNI2 with conversion board to interface to RS-485 capable instrument

28



CNI2 Operating and Installation Guide

CHIZ

BCARD

RS—232
RS—232 | 10" | RS—485

R5—485

CONV.
RS—232

RS—232
CHANNEL—2
MINT—MAX
MULTIPLEX

Configuration using both RS-232 & RS-485 options

FRESSURE
TRANSDLUCER
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CNI2 INDEX BASE

When the UMB index mount option is included with the instrument, a rotating magnet and
several magnetic sensor switches will be present inside the enclosure as seen below. For
convenience, wires from the sensor switches are pre-wired from the factory to the pulse
counting input terminal block TB4. In the unlikely event that one of the two reed switches should
fail, the redundant input channel will continue to register accurate counts.

The illustration below shows the CNI2 with the rotary magnet and dual reed switches.

Index Base with Magnetic Switches

For the sake of clarity this illustration does not show the routing of wires from the sensor
switches.
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Another option is the Uncorrected Pulse Output board, as seen below. This provides an
additional dry-signal pulse output that allows for connection to an external pulse counting
instrument.

Pulse Output Board

For the sake of clarity this illustration does not show the routing of wires from the sensor
switches.

lllustrated below is the UMB index without the front covers or enclosure housing. To change the
direction of rotation, it is first necessary to remove the odometer. This is accomplished by
removal of the screw in the top left corner, after which the odometer pulls straight out.

Internal View of the Index Base
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A small Allen wrench tool is included with the index. Loosen the set screws on the top and
bottom miter gears and swap the gear that engages. Shift the gear set upwards for meters with
CW rotation and down for meters with CCW rotation. See the gear detail drawing below. After
the gears are securely set, check for good gear engagement that is neither too loose (causing
gear skipping) or too tight (causing gear binding). Then reinstall the odometer.

w

Rotation Gears within the Index Base

As a final note, it is also possible to change the number of digits visible on the mechanical
odometer using horizontal sliding “windows”. Up to three digits can be masked-off from the right
side, and/or up to three digits from the left side.
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OPTIONAL REMOTE PULSE TRANSMITTER

Some applications may not be suitable for a direct mount index on the CNI2 enclosure, due to
available space or other reasons. Where this is the case, Honeywell also offers a remote pulse
transmitter with mechanical index display. Pulse switch wiring can then be routed into one of
the cable fittings on the CNI2 enclosure.

Contact a Honeywell Product Support Specialist for additional details and ordering options.
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Remote Pulse Transmitter
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ANTENNA OPTIONS

For the majority of site installations the most convenient and cost effect choice are CNI2’s with
the internal cellular antenna as seen in the illustration below. This is a five inch length
rectangular shaped circuit board (light blue color) that is mounted directly to the left inside wall
of the enclosure. Connection to the radio is via a short coaxial cable with an ‘MMCX’ type
connector on the end.

Location of the Internal Antenna

If it becomes necessary to disconnect the cable from the cellular radio, take care to firmly grasp
the metal end of the MMCX connector housing and pull straight out. Never pull directly on the
cable itself or bend the connector.

—
—

Antenna Connection to Radio Module
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Where cellular signal reception is problematic, due to either terrain or proximity to cellular
towers, it may be necessary to utilize an external antenna instead. This option is available in
the form of a bulkhead N-Fitting (jack or female) mount as seen in the illustration. An external
antenna can then be elevated as required and directionally pointed to the nearest cell tower.

Bottom View with External RF Connector
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TAMPER DETECT & CALL SWITCH OPTIONS

The figure below illustrates where two magnetic detect switches have been added to the CNIZ2.
At the bottom left corner is a seen a small white magnetic switch which has been wired into the
J9 connector. This enables a field technician to swipe a hand-held magnet wand (part no. 20-

7286) near bottom left side with in order to initiate a call. In cases where the CNI2 enclosure is
sealed with a lock or wire seal, this form of call trigger is very convenient.

Location of the TAMPER and CALL Switches

The TAMPER switch is seen in the upper left-hand corner. Not shown is an actuating magnet
attached to the door. When the door is opened the switch activates and can generate an
immediate call into the central office, or the event will be reported on the next scheduled call.
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ELECTRICAL ASSEMBLIES

CIRCUIT BOARD CONNECTORS & JUMPERS

This chapter identifies the locations of important components, connection points, and jumpers

on the CNI2 and accessory boards.
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CNI2 Circuit Board Layout

J4

37



CNI2 Operating and Installation Guide

Cellular Radio Module

The cellular radio module is manufactured by Motorola and will be either a g24-L (GSM) or c24
(CDMA). ltis possible to remove and install a new module in the event that the original module
fails. Two small screws must be removed first, the radio pulled straight away from the board,
and the nylon spacers retained for later use. This type of operation is best performed within an
office setting, and even then only when absolutely necessary. The high density electrical
connector on the radio is delicate and can easily be damaged unless great care is taken during
insertion and removal.

SIM Card Socket

This connector holds the cellular radio SIM card for GSM-equipped models of the CNI2. SIM
cards are not required for CDMA radios.

Reset Jumper JP4

If it is necessary to perform a complete reset operation, use a small blade screwdriver or coin to
short out the two pins of JP4.

/I caution:

A reset will cause all pulse data to be lost and the unit’s time-of-day to be reset. This
will cause the CNI2 to call the data collection system to report a “Unit Reset” alarm.
When possible, first place a call to download accumulated interval data to the central
office prior to performing a reset.

Power Connectors J1 & J2

These connectors are intended for connection to power sources. Both connectors are identical
in function, and allow for the hot-swap of batteries without the loss of power to the CNI2 board.

JZ

O o o
m

T

J1 and J2 Power Connectors
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Terminal Block TB2

Terminal block TB2 provides for connection to the RS-232 serial port of the CNI2. This
connector will be prewired at the factory whenever RS-485 adaptor or a RS-232 multiplexer
board is installed. There is more information about the serial port later in this document.

Terminal Block TB4

Terminal block TB4 is the connection point for pulse-counting or alarm-sensing inputs. If an
index base is provided with the CNI2 then this connector will be prewired at the factory.

JP3 & JP6 Jumper Settings

Factory default settings for JP3 and JP6 are illustrated below. Manipulation of these jumpers
allows for special operating modes and test functions. Normally the default settings will not be
altered unless under direct guidance from a Product Support Specialist or perhaps a customized
retrofit kit supplied by Honeywell.

Configuration Jumpers

39



CNI2 Operating and Installation Guide

JP6 JUMPER OUT JUMPER IN
1-2 Not used (storage for spare jumper) Not used (storage for spare jumper)
3-4 Not used (storage for spare jumper) Not used (storage for spare jumper)
5-6 *** Enables normal operation Enables factory test mode
7-8 Not used (storage for spare jumper) Not used (storage for spare jumper)
9-10 *** Directs programming cable to Main Directs programming cable to Auxilliary
Processor Processor
11-12 Disconnects on-board pull-ups for digital *** Connects on-board pull-ups for digital
lines 1, 2, 3,4, 5and 8. lines 1, 2, 3,4, 5 and 8.
13-14 Disconnects on-board pull-ups for analog *** Connects on-board pull-ups for
input lines 1 thru 6. analog input lines 1 thru 6.
15-16 Disconnects on-board pull-ups for digital *** Connects on-board pull-ups for digital
lines 6 and 7. lines 6 and 7.
*** = Recommended setting
Jumper Block JP6 Settings
JP3 A-B B-C
1 Not used (storage for spare jumper) Not used (storage for spare jumper)
2 CNI2 wakes up on change in DTR serial *** CNI2 wakes up on change in RXD
input line serial input line
3 +3.3V/ 0V non-inverted RXD input on serial | *** £5.5V inverted (RS-232) RXD input on
port. serial port.
4 *** Allows CNI2 to shut-down the on- Permanently enables the on-board 3.6V
board 3.6V regulator when not needed. regulator. Normally only used for factory
testing or special applications.
5 *** Allows CNI2 to shut-down the on-

board 3.6V regulator when not needed.

Permanently enables the on-board 3.6V
regulator. Normally only used for factory
testing or special applications.

*** = Recommended setting

Jumper Block JP3 Settings

Connector J4

This connector provides direct access when performing a firmware download or configuration
change when using the MP32 software and programming cable.
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Terminal Block TB1

This terminal block is pre-wired to a high density reserve capacitor as illustrated below.
Normally this connection will not be altered, unless under special circumstances and
instructions from Honeywell.

' ™y

TECATE GROUP
CAPACITOR

o

TB1
5

Capacitor Connection to TB1 (prewired)

®

Connector J9

The default function of J9 is to serve as a CALL trigger input. Activation of this input will cause
the CNI2 to immediately call the central office. Circuit connection is intended for a “dry” contact
switch, meaning that it is a simple switch (or transistor) with no drive voltage. In most cases this
will be pre-wired at the factory to a magnetic sense switch.

This line can also be configured as an additional alarm-sensing input, a pulse-counting input or
as an output.

Connector J11

The default function of J11 is to serve as a power failure report input. This is useful for AC
mains applications where the loss of power can be reported to the central office. Circuit
connection is intended for a “dry” contact switch, meaning that it is a simple switch (or transistor)
with no drive voltage.

This line can also be configured as an additional alarm-sensing input, a pulse-counting input or
as an output.

Connector J12

The default function of J12 is to serve as a tamper detect input. If the TAMPER option is
ordered then this alarm will trigger any time that the enclosure door has been opened. The
CNI2 can be configured to place an immediate call to the central office when this occurs, or to
simply report the event on the next scheduled call. Circuit connection is intended for a “dry”
contact switch, meaning that it is a simple switch (or transistor) with no drive voltage.
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This line can also be configured as an additional alarm-sensing input, a pulse-counting input or
as an output.

Connector J7

There is no default function for J7. It can be configured as an additional alarm-sensing input, a
pulse-counting input or as an output. Circuit connection is intended for a “dry” contact switch,
meaning that it is a simple switch (or transistor) with no drive voltage.

It can also be defined as a “Special Purpose Output” which allows the CNI2 to use this line to
control some internal function. This is described in more detail later in this document under the
heading “Special Purpose Output”.
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RS-232 MULTIPLEXER BOARD

The RS-232 multiplexer is shown below. The connector J3 is pre-wired at the factory to the
CNI2 board. When the RS-485 board is not included with the assembly then both serial ports
are available for connection to external devices. An example might be two ECAT electronic
correctors at a field site.

If the configuration has both the multiplexer board and the RS-485 as part of the system, then
only terminal block TB2 is available for wiring to an external RS-232 device. TB1 will have been
pre-wired to the RS-485 board, which has its’ own connector for external wiring to an RS-485
compatible instrument.

Please note that the TXD line is a driven output, RXD is an input, DSR is a driven output, and
DTR is used as a wakeup trigger. The following page describes the DTR function and wiring
connection in more detail.

6 o
DSR—2 || |&)||5 U 5| o
SCRIAL DATA TR=2 || &) 4 % :
CHANNEL 2 < COMMON || |&5]|3 2| o
RXD—2 || |&)]| 2 1] o
TD—2 || |&|] 1 J3
B2
[ 1
DSR—1 I §
SERIAL DATA DTR=1 | D)4 N :
CHANNEL —1 < COMMON || |@)|| 3
RXD—1 || |&]|2 ¢ i
TXD—1 || |&|| 1 E i
81 i Ab
[ 1
[ 1
|: i
ilal
1

Serial RS-232 Multiplexer Board
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In many cases the CNI2 is powered by a battery. It is necessary to minimize power
consumption whenever possible. The multiplexer board is based upon opto-isolators that
consume power when enabled. For this reason the multiplexer board is not powered except
when in the process of active data exchange. This presents a problem in that the CNI2 will not
be able to detect serial communications activity when the multiplexer board is powered down.

A simple method to resolve this is to wire the RXD signal coming from the external instrument in
parallel with both the RXD line and DTR input line. The multiplexer board is able to detect serial
data flow on the DTR line, even when in low power mode. This then enables the CNI2 board to
wake from low power mode, drive the multiplexer board, and subsequently receive serial stream
data.

The illustration below shows where the jumper wire is to be installed across the terminal block
positions 2 & 4.

@)||5 U o &|| 3 U o
[+ ° Py &l 4+ =
== || |&|3 o COMMON = : 2| 3 o
@)||2 oy R¥D-2 - @z = U
@[ 1 T¥D-2 Sl
TBZ TRZ
0 1] 0 1]
&5 o h S h
@ 4 O 1] . @ 4 O 0
-=r::-@3[ﬂ] COMMON =t l@stﬂ]
@2 o h R¥D—1 &hlla h
D1 ] ; THD—1 201 ] :
TB1 d b TR1 d b
1 1] i 0
I 1] i 0
0 1] 0 1]
g m™hp gmanp
A N

Wiring to the Serial RS-232 Multiplexer Board

NOTE
The addition of a jumper wire as seen above is only required on the multiplexer board itself.
A jumper wire should not be installed directly on the terminal block of the CNI2 board.
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RS-485 CONVERSION BOARD

The RS-485 conversion board is shown below. External wiring connections are accomplished
using terminal block TB1. The number of connections will depend upon whether the link is half
duplex or full duplex. Although the full duplex wiring method requires two additional wire
conductors, it is typically simpler to deploy and service in the field.

JP1 - When installed this jumper places a 120 ohm termination load on the RX end. For most
installations this jumper should be installed.

JP2 - When installed, this jumper places a 120 ohm termination load on the TX end. For most
installations this jumper will not be installed.

JP3 - When installed this jumper reduces the bandwidth of rise and fall transition edges of the
transmit signal to minimize signal reflections (similar to echo’s) on the cable. For most
installations this jumper is not installed.

JP4 - Selects half duplex or full duplex mode. Position A+B is half duplex, and B+C is full
duplex.

NOTE
If you are using half duplex operation you must select the “RS-485 Half Duplex” setting on
the Serial Port Settings configuration screen.

Honeywell has a document available that further details the RS-485 theory of operation and how
it applies to this particular board. A Product Support Specialist can provide a copy of this
document in PDF format upon request.

@ JPI JPB JP3
TBI

1 2345 6
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RXA
XB
TXY
X7
OM

RS-485 Conversion Board Connectors
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UNCORRECTED PULSE OUTPUT BOARD

This option provides a single Form-C dry contact switch output for connection to other devices
outside of the CNI2. Counts are proportional to those recorded by the other sensor switches
that wire into the CNI2. This board mounts onto the small metal plate in proximity to the rotating
magnet head as seen earlier.

A three position terminal block provides the connection point for external wiring.

PULSER
F SWITCH
L J O U — NG TERMINAL

— N3, BLOCK
COMMECTION

220
|

o [ ] [ ] O——COMM

Uncorrected Pulse Output Board
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SIGNAL INPUTS & OUTPUTS

There are a total of six digital signals on the CNI2 board that can be used as alarms, status
inputs, pulse-counting inputs or control outputs. A later portion of this chapter provides a
technical discussion about how each input is processed.

Each signal has a “Line Number” associated with it as seen in the next figure. Knowing which
line number correlates with which input signal is necessary when using the MP32 configuration
software. In most applications these lines are preconfigured for the most common data logger
applications, which would be a 2-channel pulse recorder with power supply control and
monitoring. However any of the six signals can be reconfigured as necessary for the
application.

Alarm Inputs

Any of the six signals can be used as alarms or status inputs. These can be configured in a
number of ways. Two of these inputs are connected to the TB4 terminal block and the other
four have their own connectors. If any input is configured as an alarm or status input then it
cannot be used to count pulses.

o SIGHNAL —@ ‘alARMY TRIGGER
7 J7 1 & | Common LINE—12
SIDE VIEW
COMMECTOR

19 :| o SIGNP«L—D\O—l’CALL' TRIGGER
o | COMMON LINE—9

_ 11 0° COMMON ———0 'POWER FAIL" ALARM
5| SIGNAL LINE=11
SIDE VIEW
HEADER
| J19 :| o | FIGNAL ———————O "TAMPER' ALARM
| < U o | COMMON LINE—10

Alarm Input Connectors

Note-1: The common or ground circuit connection at J11 is on the opposite pin when compared
to the other three connectors.

Note-2: Mating connector type is available from AMP/Tyco Electronics under part number
641190-2.

Note-3: Some configurations of the CNI2 are pre-wired at the factory with a door-tamper detect
switch at J12 and a magnetic call switch at J9.
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The “CALL” input is usually connected to a magnetic switch located inside the unit. You can
activate the switch by placing a strong magnet near this spot on the outside of the enclosure.
Alternatively the switch can be a simple pushbutton switch located inside the unit or protruding
from the wall of the enclosure. Or you can just momentarily short the J9 pins with a screwdriver
or coin. This switch will cause the CNI2 to immediately call in to the central computer and report
a “Call” or “Mag. Switch’ alarm.

The “TAMPER” switch is often a magnetic switch mounted to the side of the enclosure and a
magnet on the door. When the door is opened the magnet and switch separate and generate
an alarm. This is often used to detect intrusion as well as record service events.

If you wish to use these inputs for any other purpose you can rename them in the data collection
system. For instance you could rename the “Tamper” alarm as “Low Pressure” or “High
Temperature”.

You can also combine the “Call” and “Tamper” inputs together as a Form-C (*KYZ") pair, in
which case the combination is reported as a “Call” alarm to the data collection system. A
Form-C switch consists of one normally-open and one normally-closed switch. If at any time
both are open or closed this is considered a failure and will be reported as a “Tamper” alarm.

The “Power Fail” input is usually used to detect the loss of ac mains power. When the alarm
goes active this will be reported as an “AC-OFF” alarm. When it returns to an inactive state an
“AC-ON” alarm will be reported. Again if you wish to use this input for any other purpose you
can rename it in the data collection system.

In many standard configurations the J7 “Alarm” input can also be used as an alarm or pulse-
counting input. This input is not reported to the system as any particular alarm but the CNI2 can

still call in immediately if this input goes active or inactive. Usually if this line is programmed as
an input it is used for pulse-counting rather than an alarm.

TB4 T4
4| Q) | vPUT-2 rcr-—S—Y a| || | mvpuT-2
l: o— 3| || [common 3| | | common
2| | | mPUT-1 Lo/r}—z 2| )] | NPUT-1
D o— 1| || | common 1 | [common

OME OF TWO PULSE INPUTS SINGLE FORM—C
INDEPEMDENT FORM-—A SWITCHES SWITCH COMNNECTION

Alarm / Pulse Input Terminal Block TB4
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The inputs on TB4 will be reported as “Alarm-1" and “Alarm-2" to the data collection system.
Either can be Form-A (normally open) or Form-B (normally closed). Or they can be combined
as a Form-C (*KYZ") pair, in which case the combination is reported as “Alarm-1" to the data
collection system. A Form-C switch consists of one normally-open and one normally-closed
switch. If at any time both are open or closed this is considered a failure and will be reported as
an “Alarm-2" alarm.

Pulse Counting Inputs

Any of the six signals can be used as pulse-counting inputs, but no more than four can be
configured this way because that’s all the data collection system will accept. If any input is
configured as a pulse-counting input then it cannot be used as an alarm or status input. Pulse-
counting inputs can be either Form-A, Form-B or Form-C switches.

Outputs

Any of the six signals can be configured as outputs. These are low-level (+3.3V) logic signals
with very low current (2 mA) capabilities. In many cases these signals will need additional
amplification or conversion by external equipment.

Output Under Host Control: This configuration can be used to control external equipment from
the central office, such as a warning light, an audio alarm or a pump. This is only supported
when using the “Relay Settings” feature in the DC-2009® data collection system. The output is
changed to the new setting only after a successful call.

Output Follows Input #”: In this configuration the output follows any one of the inputs
(“repeater”). This allows other external equipment to have access to the same pulse or alarm
information that is being processed by the CNI2.

WARNING
An output has strict limitations with respect to voltage and current.
See the specifications section to avoid damage to the CNI2 board.
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POWER SUPPLY OPTIONS

lllustrated below is a portion of the CNI2 board. TB1 is prewired at the factory to a high density
capacitor element to support peak load demands when operating the cellular radio. J1 and J2
are the power connectors for the CNI2. Additional details follow.
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CNI2 Power Connections

Connectors J1 & J2 are electrically equivalent, and it does not matter which of the two is used
for attachment to the power source. For a battery powered application it is recommended that
the fresh pack be plugged into an available connector first before disconnecting the depleted

pack.

Extending Battery Life

The CNI2 has been designed to provide long service life when operating from batteries. Total
battery life is influenced by two factors in the CNI2; continuous background current and high
current draw during cellular calls. The background current can be minimized to a certain extent
by using fewer pulse input connections and using normally-open (Form-A) contacts for pulse
and alarm sensing. High current draw depends on the number and duration of cellular calls
made. This can be minimized by ensuring the CNI2 has strong cellular reception (which
minimizes call retries) and by limiting the number of regular scheduled calls to the extent
practical.

Low Battery Detection

The voltage level at which a low-battery condition is triggered can be changed using the MP32
programming software. Normally the programming template provided by Mercury will have a
default value optimized for the application.
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AC MAINS POWER CONFIGURATION

Where AC power is readily available, as is the case at some sites, then a power adaptor can be
used to supply the necessary voltage. Requirements for the power adaptor are that it be
capable of sourcing 1 ampere of current at 5.0 volts DC. For Class I, Div. 2 locations, this will
require special consideration to ensure that the rules stipulated by NEC and equivalent
Canadian wiring codes for hazardous locations are strictly adhered to.

' .

AC Power Adapter

The output voltage from the power adaptor will be wired into a small terminal block as illustrated
below. It may be necessary to check with a voltmeter which wire is positive and which is
negative coming from the power adaptor.

Polarity of the terminal block connection will be apparent from the opposite end wire colors in
that Red is positive and Black is negative. In the event that a reverse connection is made by

accident, no harm will be caused to the electronics aside from the fact that the CNI2 will not
power as expected.

-
©
®
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©
S

External Power Tie-In Block

A lithium or Alkaline battery pack can be connected to the vacant J1 / J2 power connector to
supply continuous power in the event of AC mains failure. Lithium batteries have a longer

‘shelf-life’ as compared to alkaline batteries, and are normally regarded as the superior choice
for long term backup applications.
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SOLAR POWER CONFIGURATION

Solar power is also a possibility, although it will be necessary to also provide a voltage charge
regulator and lead acid battery as seen in the illustration. Wiring to the terminal block illustrated
previously will be the same as was the case for the AC mains application. The lead acid battery
serves as the backup source during the evening and cloudy days. Correct sizing of the solar
panel and lead acid battery are necessary for a given territorial region. Application notes are
available from solar panel suppliers to assist in the process of sizing the panel and battery.

TO CNIZ

L \'I .I'/ L L of L. LY
L i L) L 11 L9
: It 1 1 1| : ij@
b I I b I |
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CHARGE REGULATOR

SOLAR PAMNEL

LEAD ACID BATTERY

Typical Solar Power System

SERIAL PORT CONNECTIONS - TB2

In addition to processing alarms and pulse data, the CNI2 can act as a “transparent” modem.
This allows the central computer to communicate directly with a device connected to the CNI2’s
RS-232 serial port. Most applications for the CNI2 being used as a cellular modem will be with
a Mercury corrector instrument. Other configurations are certainly possible as well, to support
3rd party instruments such as transducers, odorizers, etc.

The serial port consists of signals with traditional EIA (RS-232) levels of +5V. Recommended
cable length should not exceed 15 feet, and may need to be shorter at higher bit rates. All serial
parameters are configurable using the MP32 configuration program.

There are also several non-inverted logic-level signals that are used to connect directly to other
instruments that have a similar port. In most cases these signals will be prewired at the factory.
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NOTE=2: ONLY FOR USE WITH OTHER MERCURY EQUIPMENT.

Serial Port Terminal Block TB2

SIM SOCKET CONNECTION

CNI2 products that have a GSM cellular radio require a SIM card (Subscriber Identity Module) to
be installed as shown in the illustration. The gold contacts face towards the connector, and the
notched end must be positioned outwards as shown.

GOLD ELECTRICAL
CONTACTS

CELLULAR ,g/ %

PROVIDER .

T

TORPSIDE BOTTOM

Typical SIM Card

If your CNI2 is equipped with a CDMA radio, then a SIM card is not required. A SIM card should
not be installed into a CDMA configured CNIZ2.

/A

/| \
L WARNING - Explosion Hazard
Do not install or remove the SIM card while the circuit is live unless the area is known to be non-
hazardous.
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Cellular
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Installation of the SIM Card
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The otch on corner of SIM card faces away from the socket as illustrated above.

/\

I . WARNING:
Never install or remove a SIM card when the CNI2 has power applied. There is some risk that
the SIM card could be damaged if plugged / unplugged with power present.
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PROGRAMMING INFORMATION

Each CNI2 must be programmed with information that relates to the cellular network, the type of
data collection system that will be contacted, the type of inputs to process, etc. This is done
with a Windows-based program called “MP32®” and a special programming cable as shown

here.

K@

=
1002—-0299C—-001

TO CNIZ "J47 |;

10 COMPUTER
RS—232 PORT

TO CNI2 "J4” |

= ==t 1[0
% 1002-0344—-001

TO COMPUTER
UsB PORT

(TO OLDER LEGACY PRODUCTS)

Serial and USB Programming Cables
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STARTING THE MP32®° CONFIGURATION PROGRAM

When the MP32°® program is started a login screen appears. If the “DC-2009® data collection
system is also running on this system then you will need to enter an authorized user name and
password that is valid for DC-2009°.

Otherwise if DC-2009® is not running on this system then use the default user name and
password as is and select OK.

MP32 Login 3]
Llser Mame: I
Fassword: I
e, Cancel |

MP32° Login Screen

The next screen to appear will be the device selection screen.

File Security  Help
...._} ——

—Device Selection

R | CNI2 |
NG | SIP-CB |
IMU/PT-I/CPM | DCM-200 |
LEM | MARC/CPM2 |
cPA | ECHI |

Communication Canfiguration |

Close Help |

MP32® Device Selection Screen
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CONFIGURING THE PROGRAMMING PORT

MP32° needs to know which COM port to use with the programming cable. Select the
“Communications Configuration” button on the device selection screen.

When the USB programming cable is first plugged in, the system should detect it and load the
necessary driver software. If you are having problems with this contact us and we can help.
When the installation is complete the system will assign a new COM port to the cable, such as
COMS. It may not be immediately apparent what COM number has been assigned to a USB
device. To find this out (with the cable plugged in) go to:

Settings = Control Panel - System - Hardware - Device Manager = Ports

You should see your USB cable there and its assigned COM port. Each USB cable has a
unique electronic serial number. The computer will remember this number. If one USB cable is
unplugged and another one is installed, the system will not reuse the previous COM port
number. Rather it will assign a new COM port number to it. For instance, if the previous cable
was assigned COMS5, then the new cable might become COMS6.

If using the serial programming cable then the COM port is the physical COM port number that
the cable is plugged in to, typically COM1 or COM2.

Communication Configuration

—Cahble Cam Pot——— —Modem Com Por

[EIYE] | |cone |

v Lse as default connection [T Use as default connection

Fort Speed: |24IZIIZI vl

—Modem Contral

Initialization String: I j

Feset string: IATE
Dial String: I,ﬂ\TDT

Ik Cancel

Programming Port Configuration Screen

Check the “Use as default Connection” under the Cable COM Port heading, select the
appropriate COM port number and then select OK.
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STARTING THE CNI2 PROGRAMMING APPLICATION

When the device selection screen reappears select the CNI2 button. The following screen will
appear. Some fields are filled in for demonstration purposes and may be different than those
you will enter.

x
File Options
Frimary Destination
Remaote ID:  BPhona Number Paort Mumber: W Otiginate Connections
I1 23456 = |P Address I1 010.1010 |50454 ™ Allow Connection Requests
" Fespond to Voice Calls
Time Interval Size (1-60) kin: |5|j| vl Firrmware Version: IEI ™ Respond to SMS
Input f Clutput | Optians I Serial Port Configuratian | Cellular Settings I Call Scheduling I Server bode |
Line # | Description Line Type
FPulse Input-1 IPuIse—CDuming Input j © Form C(Y)
Line 2 |Fulse Input-2 Description:  FormC{Z)
Line3 [MNotUsed-3
Line 4_|Nat Used-4 [Pulse Input- Debounce Cycles [4
Line & [MNotlUsed-5 _
Line B Mot Used-f Scalmg Factor; |1
Ling 7 [MotlJsed-7
Lined [MNotlUsed-8
Line 9 |Call Switch
Line 10 [Tamper
Ling 11 [Power Status
Line 12 [Fower Control
[T Compare Device Configuration to Template | |
Frogram Accounts [/ Lists | Firmware Update | Bead | Program | Cancel | Close | Help (F13
-
[

CNI2 Main Configuration Screen
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MAIN SCREEN

Saving and Retrieving Configurations

A “configuration” is a set of parameters that will be programmed into the CNI2. It is also
referred to as a “template”. Once you define a configuration it can be saved by using the FILE
pull-down menu in the upper left-hand corner of the screen. A previously saved configuration
can be opened in the same manner. This is useful if many units are to be programmed with
similar information, such as all using the same destination IP addresses or cellular information.

To start a programming session either OPEN a previously saved template or manually enter all
of the parameters. If you would like to work with the configuration that is already stored in the
CNI2 you can perform a READ operation of the CNI2 with the programming cable installed and
the unit powered up. The status of the operation is displayed on the bottom of the screen. The
CANCEL button will terminate the session in the event there is no response or an error.

IMPORTANT NOTE
Reading the configuration from a CNI2 automatically resets the unit and clears all
accumulated data.

Remote Unit ID (RUID)

Each CNI2 must have a unique six-digit ID number. This is required by the data collection
system. Legal values are 000000-FFFFFF (hexadecimal notation). Sequential numbering is not
required, nor is it necessary to use any of the hexadecimal digits ‘A, B, C, D, E, or F’. Typically
if you do not specify the ID number prior to shipment then the CNI2 is shipped with an RUID that
is the last six digits of the serial number located on the front label.

Primary Destination

CSD mode is similar to a dial-up connection on a wired phone line. CSD service is no longer
offered by some cellular service providers. If the CNI2 is allowed to originate a CSD data call to
another modem then it will need the phone number of that modem. Select the “Phone Number”
button and enter up to 32 numeric digits. As with most cellular phones, it is usually necessary to
enter the entire phone number, including area code, even if the call is local. For example in the
U.S., a call to 555-1212 within area code 987 may have to be entered as 19875551212.

If the CNI2 is to communicate via the Internet then it will need the IP address and port number
of the data collection server. Your computer systems administrator usually assigns these
values. Select the “IP Address” button. Then enter the address of the server expressed in
“dotted decimal format”, such as 198.32.67.101. The data collection server is usually assigned
a default port number of 50466, but the system administrator can change this. Do not use port
numbers below 1024.

The Primary Destination is used for scheduled calls, consumption-related alarms, page call-
backs, low battery alarms, etc. Any hardware input that has been programmed as an alarm
input can have its own unigue destination. This will be discussed shortly.
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Originate Calls

Check this box if the CNI2 is allowed to originate CSD or Internet connections. This allows the
CNI2 to call in at regularly scheduled times or whenever an alarm condition occurs. When using
the Internet for communications the CNI2 acts as a “client”. It can only originate calls to the
data collection system.

Allow Connection Requests

This setting allows the CNI2 to act as an Internet “server”, allowing it to be contacted via the
Internet. When this box is checked the Server Mode configuration screen is used to define
specific server features.

IMPORTANT NOTE
The Allow Connection Requests feature requires the cellular radio to be powered up more
frequently. This will have a great impact on battery life. A permanent power source such as
solar or AC is recommended if you wish to use this option.

Respond to Voice Calls / Respond to SMS

“Paging” is a mechanism that causes the CNI2 to call back to the Primary Destination on
demand. You can page the CNI2 by calling its cellular voice number or by sending it a text
message using SMS, or short message service. Your cellular account may not offer voice or
SMS service.

In addition to paging, if the CNI2 is configured for CSD mode then checking the “Respond to
Voice Calls” box will allow the CNI2 to answer incoming CSD calls from the central office.

IMPORTANT NOTE
The Respond to Voice Calls / Respond to SMS options are NOT recommended for battery-
powered operation. These options require the cellular radio to be powered up at all times,
which will quickly drain the CNI2’s batteries. A permanent power source such as solar or
AC is recommended if you wish to use these options.

Time Interval Size

You can configure the CNI2 to count pulses from up to 6 sources. Pulses are counted over a
specific time interval and the total for that period is saved as one record. It then starts the
counting process over for the next time interval and this process continues indefinitely. The
time interval can be 1, 2, 3, 5, 6, 10, 12, 15, 20, 30 or 60 minutes (anything evenly divisible into
60). A shorter time period allows you to observe small changes with more detail. But it also
consumes storage space more quickly, causing the CNI2 to need to communicate with the data
collection system more frequently so that older data is not lost. This can have an impact on
both battery life and the cost of the cellular service.

The CNI2 has the capacity to save a total of 30,000 records before it starts to overwrite the
oldest records. These are divided equally between all active pulse-counting channels. If only
one channel is used for pulse-counting then all 30,000 record locations will be used for that
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channel. If using a 10-minute interval it would take a little over 200 days to reach the end of the
memory. If three channels are active then each channel is allocated 1/3 of the memory, or
10,000 records.

If some of the pulse / alarm inputs are not being used for pulse-counting then they should be
programmed as alarm inputs even if they are not going to be used for alarms. This will cause
the memory to be divided between only those channels that will be counting pulses.

The data collection system (DC-2009® or MV90®) must also be configured with the same
interval size; otherwise the calls from the CNI2 will be rejected. Although the CNI2 can accept
up to six channels of pulse information, DC-2009® or MV90® can only accept four.

Firmware Version

The firmware version number is reported any time the configuration is read from the CNI2 using
the programming cable. This value cannot be altered.

Compare Device Configuration to Template

This feature is useful when programming many CNI2 devices with similar information. When
the CNI2’s configuration is read it is compared to a configuration file (a “template”) of your
choice. If there are any differences other than the unit’s ID number, they will be displayed. You
can manually enter the filename of the template or use the browse button to locate it on your
system.
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INPUT / OUTPUT CONFIGURATION

The CNI2 has six (6) digital lines that can serve as alarm sensing or pulse-counting inputs, or as
outputs.

Four of the lines are available on four 2-pin MTA connectors J7, J9, J11 and J12, as shown
earlier. These are normally used as alarm-sensing inputs and are often prewired for specific
alarm triggers such as a magnetic TAMPER switch. However any of these can be configured
as pulse-counting inputs.

Two other lines are available on the “TB4” terminal block. These are most often used as pulse-
counting inputs but can also be configured as alarm-sensing inputs.

The inputs can be normally open (Form-A), normally closed (Form-B) or combined into a KYZ
(Form-C) configuration. When using Form-C connections there are certain lines that can be
grouped together.

An output can be used to control external equipment from the central office, such as a warning
light, an audio alarm or a pump (remote control of this output is only available when using the
DC-2009° data collection system). Or it can be configured as a “repeater”, replicating any line
that is configured as an input.

WARNING
An output has strict limitations with respect to voltage and current.
See the specifications section to avoid damage to the CNI2 board.

Alarm Input Parameters

An “alarm” is an event such as a switch closing or opening. The CNI2 reports the alarm
condition to the data collection system (DC-2009® or MV90®) using standard descriptions as
shown in this table:

Line CNI2 Alarm Text Reported by DC2009

Designation | Connector

Line #1 TB4-1&2 “Alarm-1”

Line #2 TB4-3&4 “Alarm-2”

Line #3 - -

Line #4 - -

Line #5 - -

Line #6 - -

Line #7 - -

Line #8 - -

Line #9 J9 “Call” or “Mag”

Line #10 J12 “Tamper”

Line #11 J11 “AC-On” and “"AC-Off”

Line #12 J7 No alarm description

Standard Alarm Descriptions
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Any description can be changed in the data collection system. For instance if Line#10 is used
for something other than the TAMPER switch it will still be reported to the data collection system
as a TAMPER alarm. But you can change the alarm description at the central office to
something like “Pump Failure” or “High Temperature” to more-accurately describe the event.

NOTE
Lines #3 thru #8 are only available using an optional expansion board which is not available
at this time.

An example configuration for the internal “CALL” switch is shown here.

Input / Output | Options | Serial Port Canfiguration | Cellular Seftings | Call Scheduling | Server Mode |

Line # | Description Line Type Form Twpe

Line1 |Pulse Input-1 IAIarm Input j @ Farm A " Farm C(Y)
Line 2 [Pulse Input-2 Description: i Form B © FormC(2)
Line3 |MNotUsed-3 .

Line 4 |MaotUsed-4 |Cal| Switch Debounce Cycles |4

Line5 [MotlUsed-5
Linef [MNotlUsed-h
Line 7 |MNotUsed-?
Line 3 |MNotlUsed-8

I"| Enshble Eerver Mode on input going actie
™ Input going active indicates primary power source has failed
I¥ Immediate call on input going active

Line9 [Call Switch

Line 10 |Tamper Destination fdadenm
Line 11 [Power Status ™ Immediate call on input going inactive EBaud Bate:
Linz 12 |Power Caontral ¥ Default alarm to Primary Destination: Im
Destinatian
) Phone HMumber ot humber:

& P Address B5.163.192.54 |5E|4EE

Configuration of an Alarm Input
Select “Alarm Input” from the “Line Type” pull-down list.

You can give this input a Description of 15 characters or less. This is for your records only and
is not reported to the data collection system.

If the input is a normally-open switch then select Form-A. If the input is a normally-closed
switch then select Form-B. If you are combining lines together to create a KYZ input, then
select Form-C (Y-normally open) or Form-C (Z-normally closed). If you select Form-C for one
line then the next line will automatically be assigned as the other Form-C input and will inherit
the partner’s settings. Allowed Form-C pairs are Lines-1&2, 9&10 and 11&12.

The “Debounce” setting, in combination with the “Sample Rates” setting on the OPTIONS
screen determines how long the switch needs to be closed or open before being considered a
“real” alarm event. Debouncing and sample rates are discussed in more detail later in this
document.
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The “Immediate Call on Input Going Active” will cause the CNI2 to call immediately into the
central office when the alarm event is sensed.

The “Immediate Call on Input Going Inactive” will cause the CNI2 to call immediately into the
central office when the alarm event ends.

If neither box is checked then the alarm event will be reported on the next scheduled call.

NOTE
Even if the “immediate call” boxes are checked the data collection system (DC-2009° or
MV90®) has the ability to override them.

The “Input Going Active Indicates Primary Power Source has Failed” is usually used in systems
that contain a primary power source (ac or solar) and also an emergency backup battery. This
puts the CNI2 into a low-power conservation mode until the alarm event is over. During this
time some features may not be available. For instance if the CNI2 is configured to respond to
SMS pages, which requires that the radio be powered up and running all the time, this mode will
be temporarily suspended and the radio will be powered down until the primary power has been
restored.

By checking the “Default Alarm to Primary Destination” box the CNI2 will call into the Primary

destination phone number or IP address. Otherwise you can specify a unique destination for
each alarm.

“Special Purpose” Input Parameters

An input can be configured to perform a predefined function that does not relate to alarm-
sensing or pulse-counting. At this time there is only one function, and that is to start and / or
end what is called “Server Mode”. Server Mode allows the CNI2 to accept connection requests
from the central office over the Internet.

In many cases the CNI2 will only enter Server Mode for brief periods throughout the day. One
way to make this happen is to configure one of the inputs as a Server Mode control line.

The next screen shot illustrates how Line-12 (connector J7) is used for this purpose. The Line
Type is chosen to be “Special Purpose Input”. The input is configured as a Form-A (normally

open) input. When the “Enable Server Mode on Input Going Active” box is checked two more

selections will appear. One selection will terminate the Server Mode after a user-defined time

period (in the Server Mode configuration screen). The other selection will terminate the Server
Mode when the input returns to the inactive (open) state.
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Imput £ Output |Clpti|:|n5| Serial Part Cn:unfiguratin:unl CellularSettingsl Call Schedulingl SewerMDdel

Line # | Description Line Type Form Type

Ling 1 |Pulse Input1 ISpeciaI-Purstelnput j & Form A C Eanm S ()
Line 2 [Pulse Input-2 " Form B L A

L3 Mol Useds Description:
INne o sSed-
Line 4 |Not Used-4 |Server Cantral Debounce Cycles |4

Line 5 [MNotUsed-5

Lineb [MNotUsed-6

Line 7 _|MotUsed-7 ¥ Enable Server bMode on input going active
Line 8§ |MotlUsed-8

Senver Mode Options

Ling 9 | Call Switch
ne 27 Wik " End Server mode after Server Mode duration expires

Line 10 |Tamper
Lne 11 |Power Status &+ End Server Mode on input gaing inactive;

Line 12 [Serser Control

Configuration of a “Special Purpose” Input
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Pulse-Counting Input Parameters

Input/ Cutput |Dpti|:|ns| Serial Fort Confiquration CellularSettingsI Call Scheduling SewerMDdel

Line # | Description Line Type Form Twpe

Line 1 |Pulse Input-1 IPulse—Cuunting Input j & Form A £ Fom C)
Line 2 |Fulse Input-2 Description: " Form B C FormmC(Z]
Line3 [NotUsed-3

Line 4 |NotUsed4 [Pulse Input-2 Debounce Cycles [4

Line&s [NotUsed-h

Line B |Mot Used-h Scaling Factor: |1

Ling 7 [MNotUsed-7?
Lined [MNotUsed-g
Line 9 [Call Switch
Line 10 |Tamper

Line 11 [Power Status
Line 12 [Server Control

Configuration of a Pulse Counting Input
Select “Pulse-Counting Input” from the “Line Type” pull-down list.

You can give this input a Description of 15 characters or less. This is for your records only and
is not reported to the data collection system.

If the input is a normally-open switch then select Form-A. If the input is a normally-closed
switch then select Form-B. If you are combining Lines-5 & 6 together to create a KYZ input,
then select Form-C (Y-normally open) or Form-C (Z-normally closed). If you select Form-C for
one line then the next line will automatically be assigned as the other Form-C input and will
inherit the partner’s settings. Allowed Form-C pairs are Lines-1&2, 9&10 and 11&12.Line-5
settings.

The “Debounce” setting, in combination with the “Sample Rates” setting on the OPTIONS
screen determines how long the switch needs to be closed or open before being considered a
“real” pulse event. Debouncing and sample rates are discussed in more detail later in this
document.

The “Scaling Factor” is not currently supported.

The CNI2 has the capacity to save a total of 30,000 pulse-counting records before it starts to
overwrite the oldest records. These are divided equally between all active pulse-counting
channels. If only one channel is used for pulse-counting then all 30,000 records will be used for
that channel. If three pulse-counting channels are active then each channel is allocated 1/3 of
the memory, or 10,000 records.
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NOTE
If you do not require pulse-counting on a line then configure it as a Form-A alarm input
so that all other pulse-counting inputs have access to as much storage space as
possible.

The data collection system (DC-2009® or MV90®) must know how many pulse-counting
channels are activated. The minimum is 1 and the maximum is 4.

When the data collection system receives the pulse records from the CNI2 it expects them to be
in a specific order starting with the 1% input and ending with the last. The CNI2 does not have
restrictions regarding the order in which you program the pulse-counting lines. You could
program Line #1 and Line #2 as alarms and #9 and #10 as pulse-counters. To stay compliant
with DC-2009 here is how the records are sent:

The very 1st line that is programmed for pulse counting is considered “Input-1".
The next line that is programmed for pulse counting is considered “Input-2”.
The next line that is programmed for pulse counting is considered “Input-3”.
The next line that is programmed for pulse counting is considered “Input-4".

Remember that a Form-C pair is treated as only one input.
Here’s an example:

Lines #1, 2, 9 and 10 are configured as alarm inputs and Lines #11 and #12 for pulse-counting.
Line #11 is presented as “Input-1”" to DC-2009 because it's the 1st line programmed for pulse-
counting. Line #12 is presented as “Input-2” because it’s the 2nd line programmed for pulse-
counting.

Here’s another example involving a mixture of Form-C and Form-A settings:

Lines #1 and #2 are programmed for pulse-counting, Form-A operation. Lines #11 & #12 are
configured for Form-C pulse counting. Line #1 is presented as “Input-1" to DC-2009 because
it's the 1st line programmed for pulse-counting. Line #2 is presented as “Input-2” because it's
the 2nd line programmed for pulse-counting. Lines #11/#12 are presented as “Input-3” because
they are the 3rd set of lines programmed for pulse-counting.
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QOutput Parameters

An output line can be configured three ways. You can give this input a Description of 15
characters or less. This is for your records only and is not reported to the data collection
system.

Output Under Host Control

DC-2009° has the ability to control up to 3 output lines. These can be used to activate external
equipment such as pumps or audible alarms.

These outputs are controlled using the “Relay Information” screen in DC-2009’s “Remote Unit
Configuration” program. This is discussed in an upcoming chapter.

Using the “Output-Under-Host-Control” feature, the outputs are not changed until the
call has ended and declared a good call.

There are no restrictions on which digital signals can be programmed as outputs. But DC-2009
refers to Relay Numbers-1, 2 and 3. So here is how the CNI2 handles this:

The very 1st line that is programmed as a host-controlled output is considered “Relay-1".
The next line that is programmed as a host-controlled is considered “Relay-2".
The next line that is programmed as a host-controlled is considered “Relay-3".

NOTE
Whenever the CNI2 is powered up or reset, all outputs that have been configured
for host control will be in an open-circuit condition until changed by DC-2009.

Output Follows Input

When a line is programmed as an alarm or pulse-counting input its state can be replicated on
any one of the output lines, within the frequency limits of the CNI2. This allows other pulse-
counting or alarm-sensing equipment to have access to the same information. For instance the
CNI2 may be counting pulses and there may be another piece of equipment located nearby that
needs to count these pulses too. The CNI2 can be programmed to transmit a replica of the
input signal to this other piece of equipment.

To use this feature select the desired output line. Then from the selection list choose the
“Output Follows Input #x” where “x” is one of the input lines. For instance you may want Input
Line #1 to appear on Output Line #12. You would select Line #12 and then program is as
“Output Follows Input #1”.

There are some timing limitations when using this feature. This will be discussed shortly.
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“Special Purpose” Output

The CNI2 will use a “special purpose” output to control some operation within the unit assembly,
such as turning a power supply on or off. At this time the “Special Purpose” output only applies
to Line-12, which is the J7 connector. If a unitis shipped with a line programmed as a Special
Purpose output, it should not be changed unless you understand the implications.

Input / Output |Clpti|:|ns| Serial Part Cn:unfiguratin:unl CellularSettingal Call Sn:hedulingl SewerMDdel

Ling # | Description Line Type

Line1 |Pulse Input-1 ISpeciaI—Purste Output j & Active Low
Line 2 [Pulse Input-2 i~ Active High
Line 3 |Motlsed-3
Lined |NotUsed4 |Powed Control
Line 5 |Motlsed-h
Lineb |Motl)sed-b
Line 7 |MotlUsed-7
Lined |Motl)sed-d
Line 9 |Call Switch
Line 10 |Tamper
Line 11 |Power Status

Description:

Line 12 |FPower Control

Configuration of a “Special Purpose” Output

As a “Special Purpose Output” the signal on the J7 connector will go active shortly before the
cellular radio is powered up to make a call. It will return to the inactive state shortly after the
cellular radio is powered down. The active state (3.3V or to 0V) is defined by the “Active High”
or “Active Low” selections on this screen.
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OPTIONS SCREEN

Input/ Output  Options |Serial Fort Cn:unfiguratin:unl CellularSettingsl Call Scheduling | Server bode

Metretek SIP |

Applications: Operating kdode
’7 ¥ allow Transparent

Low Batterns Alarm: |25 Wolts

¥ Immediste call on low-hattery condition

Sample Rates Cueue Size
Lines 129101112 Lines 3.4.5.6.7.8 & oK e
5EI| o ID— e  BOK Clueue Full Alarm Paint: (]
when answering, it no port select after IT seconds, route to |Part j

Options Screen

Applications Selection

The CNI2 has several modes of operation. It can serve as a data logger for pulse-counting and
alarm sensing applications, a transparent modem to allow the host system to communicate with
an external piece of equipment, or as a short-message-service (SMS) modem.

Metretek SIP

When the CNI2 calls into the data collection system (DC-2009® or MV90®) it will identify itself as
a Metretek “SIP” data logger. In this mode the CNI2 serves as a data logger for pulse-counting
and alarm sensing applications and uses the legacy Metretek communications protocol. The
term “SIP” refers to a Metretek data logger called a Survey Instrument Point.

DC-2009° supports both CSD and IP (internet) communications with the CNI2. MV90®) only
supports CSD connections (see next topic).

Metretek SIP via InvisiConnect

MV90® does not support internet connections with Metretek “SIP” devices. To accomplish this it
is necessary to install another software product called “InvisiConnect®™. InvisiConnect® acts as
a modem emulator and a transparent “bridge” to the internet. In this case you should select
“Metretek SIP via InvisiConnect” from the pull-down list.

The CNI2 contacts the InvisiConnect® server first. Data is then transferred between
InvisiConnect® and the MV90® system as though the connection was occurring over a wired
phone (CSD) connection.
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Contact a Honeywell Product Support Specialist for additional details and ordering information
for InvisiConnect®.

Metretek InvisiConnect
InvisiConnect® Server is a software application that acts as a modem emulator and a
transparent “bridge” to the internet.

The CNI2 acts as an alarm-sensing unit as well as a transparent communications link between
a device attached to its serial port and the host system that is connected to InvisiConnect®
Server. The CNI2 does not support pulse-counting in this mode.

Contact a Honeywell Product Support Specialist for additional details about InvisiConnect®.

Mercury MINI-MAX or Mercury Pulse Accumulator

When the CNI2 calls into the data collection system (DC-2009® or MV90®) it will identify itself as
a Mercury MINI-MAX or Mercury Pulse Accumulator. In this mode the CNI2 serves as a data
logger for pulse-counting and alarm sensing applications and uses the legacy Mercury
Instruments communications protocol.

DC-2009° supports both of these settings. MV90® can support either setting depending upon
which options were purchased for MV90®. “Mercury Pulse Accumulator” is recommended
because there is less data to transfer resulting in shorter calls. If “Mercury MINI-MAX” is
selected the CNI2 will report values of O for any parameters relating to pressure or temperature
measurements.

NOTE
At the present time the CNI2 does not fully support “Mercury MINI-MAX” or “Mercury Pulse
Accumulator” modes of operation.
Contact a Honeywell Product Support Specialist for additional details.

Metretek SMS Modem

This mode is primarily used by the InvisiConnect® Server software. In a traditional wired
modem setup the central computer can usually contact the remote device directly by dialing its
phone number. On the Internet there are servers and clients. A server is usually a computer
system that is always running and always “listening” for connection requests from clients.
When you use your personal computer to access a website your PC is the client and the
website is the server.

A client cannot be contacted directly via the Internet. In many cases the CNI2 acts as a client
only. However the CNI2 can be “paged”. The page then causes the CNI2 to call back
immediately to the central office.

One method of paging is by Short Message Service, or SMS. SMS is often used to send short
text messages between two cellular phones. In some cases a message can be sent from a
computer using a traditional SMTP (email) server.
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But there may be obstacles to sending an SMS. First, the computer running the data collection
system may not have access to an SMTP server. Or if the computer is using a cellular modem
to connect to the Internet it may not be able to send SMS messages without first terminating the
Internet connection. Finally, for security reasons, some cellular providers only allow SMS
messages to be exchanged between two mobile devices, and not between a mobile device and
an SMTP server.

The SMS Modem is a special configuration of a CNI2. Its sole purpose is to allow the central
computer to send mobile-to-mobile SMS messages via the cellular network without interfering
with existing Internet connections or requiring an email server connection.

Transparent Modem

In this mode the CNI2 serves as a communications device only and does not count pulses or
report alarms. It establishes a two-way connection between the central office and any serial
device connected to one of its serial ports.

As a transparent modem a call can be triggered by an alarm event (CALL switch, TAMPER

switch, etc.). However since it is not calling a known data collection system such as DC-2009®
or MV90° it has no way to report the actual reason for the call.

Allow Transparent Mode

This checkbox only applies when the CNI2 is configured as a Metretek SIP, a Mercury MINI-
MAX or Mercury Pulse Accumulator.

At the beginning of a call the CNI2 will attempt to communicate with the data collection system
using the Metretek or Mercury protocol. If after a short period of time there is no recognizable
response from the system, and if the “Allow Transparent” box is checked, the CNI2 will establish
a transparent communications link between the device attached to its serial port and the host
system.

Here’s an example of how this might be used. Let's say the CNI2 is counting pulses from its

UMB index and its serial port is connected to a digital camera. The CNI2 will normally call into
DC-2009® or MV90® to report its UMB count information. The data collection system does not
know that there is a camera at the site and wouldn’t know how to communicate with it anyway.

Now another application program (not DC-2009® or MV90®) wants to capture an image of the
site where the CNI2 is located. After the CNI2 connects and does not receive a recognizable
Metretek or Mercury response it will establish a connection to the camera. At this point the
application program can now communicate directly with the camera and will close the
connection when finished.

On the Cellular Settings configuration screen (to be discussed shortly) is a setting called
“Session Timeout”. During transparent mode if there is no communications between the host
system and the serial device for this period of time, the CNI2 will terminate the connection by
itself. This period of time has a direct impact on battery life and should be kept as short as is
reasonable for the application.
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Also see the next discussion about port selection as this also affects the transparent mode of
operation.

When Answering if No Port Select.......

This setting is used when the CNI2 is allowed to enter “transparent” mode. In this mode the
CNI2 will establish a transparent communications link between the host system and the device
attached to one of its serial ports (see previous discussions). This mode is only possible if (a)
the CNI2 has been configured as a “Transparent Modem” or (b) the CNI2 is configured as a
Metretek or Mercury data logger and the “Allow Transparent” box is checked.

The CNI2 has one on-board serial port (Port-1). This can be expanded to two ports using the
Serial Port Multiplexer discussed earlier in this document. Future options will allow up to 7
additional ports to be added.

Each port is assigned a unique ID number using the Serial Port Configuration screen, to be
discussed shortly. Port-1 is automatically assigned the RUID that is assigned to the entire
CNI2. Port-2 and beyond are assigned unique ID numbers by you.

When the CNI2 receives an incoming connection request, or is paged to call back to the central
office, it needs to know which serial port to select for the call. Once the connection with the host
is established the CNI2 will wait a certain number of seconds (defined by you) for a special
command to arrive from the host. This command has the format:

+-+P AXXXXXX<Cr>

where “xxxxxx” is the ID of one of the serial ports and <cr> is a carriage return character. The
“xxxxxx” must contain all six digits of the RUID including leading O’s.

If the ID number in the command is valid and that port is enabled (via the Serial Port
Configuration screen), then CNI2 will return the following response:

<cr><If> CONNECTED TO PORT- xxxxxx<cr><If>

where “xxxxxx” is the ID of the serial port, <If> is a line feed character and <cr> is a carriage
return character.

If the ID number in the command is not in the list, or if that particular port is not enabled (via the
Serial Port Configuration screen), then the “Route To” port will be selected and the CNI2 will
return the following response:

<cr><If> INVALID PORT NUMBER OR PORT IS NOT ENABLED<cr><If>

If the +-+PA command is not received within the specified time frame then the CNI2 will select a
port based on the “Route To” setting.
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“Route To” Port Selection in Transparent Mode

Port-1 is the on-board port (or the first channel of the Serial Port Multiplexer board). Port-2 is
the second channel of the Serial Port Multiplexer board.
“Sequential” will cause the CNI2 to select the next enabled port with each call. For instance if
Ports-1,2 and 3 are enabled then Port-1 will be selected on the first call, Port-2 on the next call,
Port-3 on the third call and back to Port-1 on the next call.
With each call the CNI2 will send the following message to the host system:

<cr><If> CONNECTED TO PORT- xxxxxx<cr><If>
where “xxxxxx” is the ID of the serial port, <If> is a line feed character and <cr> is a carriage

return character.

Low Battery Alarm

When the batteries get low the CNI2 will start logging and reporting low-battery alarms to the
data collection system. The voltage level is preset at the factory for most applications. If you
check the “Immediate Call on Low Battery Condition” box the unit will immediately call in
whenever the low battery point is reached. If this box is unchecked then the low battery
condition will be reported on the next call.

NOTE
Even if the “immediate call” box is checked the data collection system (DC-2009° or MV90°®)
has the ability to override it.

The CNI2 will record the time of the day that the alarm event occurred and this time will be
reported to the central office.

Queue Size

The CNI2 can count electrical pulses from up to siz sources although the data collection system
(DC-2009® or MV90®) will only accept up to 4. Pulses are counted over a specific time interval
and the total for that period is saved as one record. It then starts the counting process over for
the next time interval and this process continues indefinitely. The place where this is stored is
called the “queue”.
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The time interval can be anything evenly divisible into 60 minutes. A shorter time period allows
you to observe small changes with more detail. But it also consumes memory more quickly,
causing the CNI2 to need to communicate with the data collection system more frequently so
that older data is not lost. This can have an impact on both battery life and the cost of the
cellular service.

The CNI2 can save a total of 30,000 records before it starts to overwrite the oldest records.
These are divided equally between all active pulse-counting channels. If only one channel is
used for pulse-counting then all 30,000 record locations will be used for that channel. If using a
10-minute interval it would take a little over 200 days to reach the end of the memory. If three
channels are active then each channel is allocated 1/3 of the memory, or 10,000 records.

Each record consumes 2 bytes of memory. For a queue size of 30,000 records select the “60K”
size. For a smaller queue (16,000 records) select the “32K” size. The data collection system
(DC-2009° or MV90®) has the ability to request the entire contents of the queue, so a smaller
gueue size will result in a shorter call, lower power consumption and lower cellular costs.

Queue Full Alarm

To prevent the loss of accumulated data the CNI2 will place an immediate call to the central
office when the storage “queue” reaches a certain point. You can define this as any percentage
between 1% and 100%. Default is 75%.

Sample Rates

The CNI2 does not inspect the state of the inputs 100% of the time; otherwise it wouldn’t have
time to perform any other functions. Rather the CNI2 briefly inspects (“samples”) the condition
of the lines one or more times each second. You can configure the CNI2 to take as few as one
sample per second or as many as 50 samples per second. The 12 possible input/output lines
are divided into two groups, each with its own sampling rate. Lines-1, 2, 9, 10, 11 and 12 are
one group. Lines-3 thru 8 are in the other group.

NOTE
Lines #3 thru #8 are only available using an optional expansion board which is not available
at this time.

The sample rate is based on how quickly you expect the inputs to change. Faster sampling
rates are used for quickly-changing inputs but results in higher power consumption. Too slow
of a sampling rate can lead to errors.

Debouncing and sample rates are discussed in more detail later in this document.
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SERIAL PORT CONFIGURATION SCREEN

Besides processing alarms and pulse data the CNI2 can act as a “transparent” modem. This
allows the central computer to communicate directly with a device connected to the CNI2’'s RS-
232 serial port. An option board called the Dual Port Multiplexer allows a second port to be
added. Future expansion boards will offer even more ports.

Input,ﬁDutputl Options  Serial Port Configuration |Ce|lu|arSettings| Call Schedulingl SewerMDdel

Fart Selact D |1 23456 b E“::'SZI,LHEEIEI 'I ™ Always send Connect Message
¥ Fort Enahbled Data Bits: m [T Always "BING" port

Ford | FortID ™ Use non-verbose result codes
Farity:|Mone - _
Port? |000002 ™ Enable Blacking

Port3d [000003 Stop E”T53|1 "I [~ Connecton DTR High

Fartd 000004

Forth |000005 Flow Cantrol: | Mone »| T Disconnecton DTR Low

Fort |000006 _ ™ Use Alternate Connect Message
Fort? |000007 Delay before sending packets:lﬂ ma

Portd 1000008
Listening PDH:I4DDDD

Alternate Connect Message:

Serial Port Configuration Screen
Port Select ID

Each serial port must be assigned a unique Port Select ID number. The format follows that of
the Primary RUID discussed earlier. Serial Port-1 is the physical port TB2 on the CNI2 board
and is automatically set to the Primary RUID. Its Port Select ID is grayed out and cannot be
changed.

Port Enable

Check the Port Enabled box to turn on a serial port. Ports must be enabled in ascending order
starting with Port-1. For instance if Port-1 is enabled, and then you skip to Port-4 and enable it,
this will automatically enable Ports-2 and 3 as well. Conversely if Ports 1 thru 4 are enabled
and you disable Port-2, this will automatically disable Ports-3 and 4 as well.

Max BPS. Data Bits, Parity, Stop Bits

These parameters must match the settings of the device connected to each serial port.
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Flow Control

There may be situations in which the device connected to the serial port is sending data at a
volume that exceeds the CNI2’s capacity to process it and pass it on to the central computer.

In packet mode the data from the serial device is assembled into a “packet”, then sent on to the
central computer. A packet cannot be larger than 1100 bytes and each packet’s arrival at the
central computer must be verified before another can be sent. Due to latency in the cellular
networks and on the Internet each exchange may take several seconds to complete. During
this time it may be necessary to stop the serial device from sending any more information. The
actual packet size is adjustable using the “Maximum Packet Size” setting in the Cellular Settings
configuration screen.

Some devices do not support any kind of handshaking and may have large messages to send.
This is not usually a problem in CSD mode because each byte is immediately sent to the central
computer. In packet mode when the user-defined packet size is reached it is sent to the server.
Meanwhile the data that continues to be transmitted by the serial device is stored in memory.
After the previous packet has been sent another is collected, packaged and sent. As each
packet is delivered to the server there is that much more space is freed up for new data.
However, it is possible for the serial device to eventually overrun the memory if the packets are
slow to be delivered to the server. This may lead to the loss of data. One possible solution is to
reduce the baud rate between the serial device and the CNI. This may give the CNI2 enough
time to deliver packets and keep up with new data.

There are several methods commonly used to control the flow of data between serial devices,
generally called “handshaking”. The selections are None, Hardware, Software or RS-485 Half
Duplex. Other selections are for other applications and should not be used.

Hardware Handshaking

Hardware handshaking uses additional signals on the hardware interface to stop and start the
flow of data from the serial device. On the CNI2’s terminal block is an output signal called DSR.
This signal would normally be connected to the “CTS” (clear-to-send) input line on the serial
device. Initially the DSR line will be positive. A positive voltage on this line indicates that the
serial device may transmit data. When DSR goes negative, the serial device should halt its
transmission. When the connection is terminated the DSR line will go negative for a brief
moment and then go positive until the next connection.

New connection with Remote device can New connection can
host is started resume transmission ke started
. / / /
DSR
LINE
(= - / - /
Remote device should Connection with host
stop transmission being terminated

Previous connection with
host being terminated

Hardware Flow Control
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Software Handshaking

Xon/Xoff handshaking (also called “software handshaking”) uses two ASCII characters to stop
and start the flow. The CNI2 will send an “Xoff” (19 decimal or 13 hex) to the serial device to
stop the transmission, and an “Xon” (17 decimal or 11 hex) to resume transmission. Once an
Xoff character is sent the serial device should halt its transmission. Also the DSR line will
remain positive throughout the session. When the connection is terminated the DSR line will go
negative for a brief moment and then go positive until the next connection.

No (None) Handshaking

If NONE is selected the DSR line will remain positive throughout the session. When the
connection is terminated the DSR line will go negative for a brief moment and then go positive
until the next connection. In CSD mode each byte of data from the serial device is immediately
passed on to the central computer, and visa versa. In this case flow control is generally not
needed and “NONE” can be selected as the flow control method.

In packet mode if the serial device never sends more than 1100 bytes in one message and must
receive a response before sending another message, then the flow control can be set to
“NONE”.

RS-485 Half Duplex

Select this when using the optional RS485 conversion board and only when it is being used in

half-duplex mode.

Delay before Sending Packets

In packet mode the data from the serial device is assembled into “packets” and sent on to the
central computer. The maximum size of the packet is programmable and cannot exceed 1100
bytes. The data from the serial device is sent out whenever it exceeds the maximum packet
size.

However some or all messages from the serial device may never exceed the maximum packet
size. Therefore the CNI2 must have a way to determine when the serial device’s message is
complete and ready to send to the host. Some serial devices may terminate a message with a
particular character like a carriage return or line feed. However for other devices these two
characters may be meaningful data. Therefore searching for a particular terminating character
may not work in all cases.

The CNI2 determines when a message is complete when there have been no characters
received from the serial device for a certain period of time. This value can range from 1 to
65535 milliseconds and may have to be determined experimentally. A value that is too low may
cause a message to be sent is several packets. Also, each packet contains the device’s
message along with some overhead information used for routing and error checking. Breaking
a larger message down into several packets means more overhead and could affect the cost of
the cellular service. Remember, the cost of packet service is usually based on the number of
bytes exchanged in a month.
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Choosing a value that is too high may cause the application program running on the central
computer to abort or retry too often because it did not receive a response within an acceptable
period of time.

Start with a value of 50 ms and fine-tune it from there.

Always Send CONNECT Message

The serial device connected to the CNI2 can request a call or answer an incoming call by
issuing specific “AT” commands such as “ATD” (dial) or “ATA” (answer). When the connection
with the central computer has been established the CNI2 will send a “CONNECT” message to
the serial device to let it know that the connection has been established.

The CNI2 can also place a call on its own in response to an alarm condition or some other
event. In these situations the CNI2 would not normally send a “CONNECT” message to the
serial device. However some devices may require a “CONNECT” message before allowing
further communications. By checking the Always Send Connect Message box the CNI2 will
always send a “"CONNECT” message every time it connects with the central computer,
regardless of who originated the call.

Always “RING” Port

In some applications the serial device connected to the CNI2 may have been programmed to
automatically answer incoming calls. After the call is answered and a connection is established
with the central computer a “CONNECT” message is usually sent to the serial device.

In other applications the serial device might control when incoming calls will be answered. The
CNI2 will send a number of “RING” messages to the serial device and wait for the serial device
to respond with an answer (“ATA”) command. If this mode is required, check the Always
“RING” Port checkbox. The CNI2 will send up to three "RING” messages to the remote device.
If an “ATA" is received the CNI2 will respond with a “CONNECT” message. If no response is
received the CNI2 will send a “CONNECT” message only if the Always Send Connect Message
box has been checked.

Use Non-verbose Result Codes

For AT-compatible modems a “verbose” message is usually a readable text string such as
“CONNECT” or “RING”. A “terse”, “numeric”, or “non-verbose” message typically consists of
one or two numeric digits, such as “2”. The CNI2 defaults to verbose messages, but the remote
device can change this by issuing an “ATV” or “ATV0” command. However some devices may
simply expect non-verbose messages and will not issue any additional commands to make this
happen. In this case check the Use Non-verbose Result Codes box.

Enable Blocking

This is used solely for InvisiConnect® applications and is not currently supported.

Use Alternate CONNECT Message

Usually the serial device requires some sort of notification when a connection has been
established with the central computer. Often this message will be “CONNECT xxxx”, where
“xxxx" indicates the baud rate, such as “CONNECT 9600". The CNI2 defaults to this format, but
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the serial device can change this to a simple “CONNECT” message by issuing an “ATX”"
command. However some serial devices may simply expect a simple “CONNECT” message
and will not issue any additional commands to make this happen. In this case check the Edit
CONNECT Message box.

You must specify the exact message in the Connect Message window. This includes non-
readable (control) characters. Non-verbose responses are often one to two ASCII numbers
followed by a carriage return character. Verbose messages are normally preceded and
followed by a carriage return and line feed combination. Use the “Enter” key on your keyboard
to insert a carriage return and line feed combination. To insert a single line feed character press
and hold the ALT key while on the keyboard’s numeric keypad enter the digits 0 1 0. Then
release the ALT key. To insert a single carriage return character press and hold the ALT key
while on the keyboard’s numeric keypad enter the digits 0 1 3. Then release the ALT key. In
either case you will not actually see the characters in the window, but you may see the cursor
move to the next line.

Connect on DTR High

Some serial devices may indicate a desire to place a call by simply activating a control line. On
the CNI2’s TB2 terminal block is an input line called DTR. If the DTR input line on the
communications terminal block goes positive, the CNI2 will wait 10 seconds for an “ATD” (dial)
or “ATA” (answer) command from the device. If a command is received the CNI2 will start the
call process. Otherwise a call will be placed after 10 seconds and the CNI2 will behave
according to the Always Send Connect Message setting. If enabled a “CONNECT” message
will be sent to the serial device once the connection with the central computer has been
established. The call will end with a “NO CARRIER” message. If the connection cannot be
established a “NO CARRIER” message is returned.

As discussed earlier two remote devices can be wired to the same CNI2 using the optional
Serial Port Multiplexer board. Either remote device can raise the DTR line but the CNI2 will not
be able to determine which device is actually asserting the line. If the wrong port is selected
when this happens the CNI2 may not see the “ATD” command if the remote device issues one.

NOTE
When the CNI2 is in low-power “sleep” mode it can only detect that the DTR line has gone
active if the JP3-2 jumper is in the “A-B” position. See the next illustration.
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DTR Detection Jumper

Disconnect on DTR Low

Some serial devices may indicate a desire to terminate a call by simply deactivating a control
line. On the CNI2's TB2 terminal block is an input line called DTR. If the DTR input line on the
communications terminal block is positive when the call starts, and then goes negative while the
call is in progress, the CNI2 will terminate the call.

As discussed earlier two remote devices can be wired to the same CNI2 using the optional
Serial Port Multiplexer board. Either remote device can deactivate the DTR line but the CNI2
will not be able to determine which device is actually doing this. It might be possible that the
call started by one device might be accidently terminated by the other device. In this case you
might consider having the serial devices trigger an alarm input on the CNI2 rather than using the
DTR line.
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CELLULAR SETTINGS SCREEN

CDMA Service (Aeris, Verizon, Sprint)

CDMA is an abbreviation for Code Division Multiple Access communications. CDMA
technology was originally developed for military applications but was eventually commercialized.
This communications standard is widely used in North America and in some parts of Asia and
South America.

Rather than dividing calls into time slots like GSM, CDMA allows all users to transmit at the
same time. Each call is accompanied by a unique digital code that allows it to be differentiated
from the rest. As an analogy suppose you are in a crowded room and many conversations are
taking place at the same time. Your brain is able to distinguish the conversation you are having
with your friend because it is able to focus on your friend’s voice characteristics. As the room
grows more crowded each person must talk louder and the size of the conversation “zone”
grows smaller. You may have to move closer to your friend to keep the conversation going.
Thus the number of conversations is limited by the overall interference and noise in the room.

A cellular account must be activated with a cellular service provider prior to placing a CNI2 into
service. The service provider may ask the device type, which must be specified as the “CNI2 /
CDMA24".

CDMA Packet (Internet) Service

Single carrier, radio transmission technology (1X or 1XRTT) packet service may have to be
added to a standard voice plan, or may be a stand-alone service.

Packet service packages are generally priced by the number of bytes to be transferred rather
than by the minute. Typically the smallest available package will be 1 megabyte (1 Mb) per
month. The amount of data that the CNI2 will produce depends upon what sort of data is
requested from the CNI2. The amount of information exchanged on each call may range from
several hundred bytes to 10’s of thousands of bytes. It may be necessary to test the system for
several months and then adjust the cellular account for the best cost based on your needs.

The CNI2 requires full Internet access because the data collection software could be running on
any server located anywhere in the world. Full access is usually assigned to customers who will
be connecting a cellular modem to a personal computer.

One parameter that will be needed is the packet service connection command. In most cases
the command will be ATD#777 but you may want to check with your service provider.

CDMA Circuit Switched Data (CSD) Service

The service provider must support asynchronous circuit-switched data (CSD) exchange at the
baud rate of the central computer's modem. Sometimes this capability may be included as part
of a standard voice package or it may be an add-on feature at extra cost.

One consideration when ordering service is the frequency of calls to and from the CNI2. Each
service provider offers different packages that may include a fixed number of minutes per month
for a fixed price. However, when this number is exceeded, the cost per each additional minute
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can be very high. There are also variations in the way “minutes” are measured. For example, a
call lasting 1 minute 10 seconds may be considered to be a 2-minute call by some providers. It
might be possible to purchase less expensive packages that have additional “weekend” or
“evening” minutes, and then schedule the CNI2 to call in at those times. Some plans may offer
the 1* minute free. This might be advantageous for short calls.

Another consideration when ordering service is the location of the CNI2 with respect to the
service provider’s network. It is best to describe where the units will be located and where they
will be calling, otherwise you could be charged “roaming” or long-distance fees. Some providers
offer free long distance or no roaming charges as part of their basic plans.

The final consideration is the direction of the calls. If the CNI2 is to originate calls, then the
service must support “mobile-originate” service. If the unit is to receive calls, then “mobile-
terminate” service is required.

The service provider may need the following information:

Type of cellular service desired, which is circuit-switched data (CSD).

The device type, which must be specified as the “CNI2 / CDMA24”.

Data rate. This rate must match the speed of central computer’'s modem.
Mobile-originate and/or mobile-terminate service.

Number of minutes per month.

Location of the CNI2and the location of central computer (to determine if “roaming” or
long distance charges apply).

e The service provider will need to know the “MEID” number printed on the radio. This is
printed on a label on the radio.

Over-the-Air-Activation (OTAA)

Unlike GSM, CDMA technology does not support the use of a SIM memory card (Subscriber
Identity Module) to hold and transport account information. Therefore the account information
must be downloaded into the cellular radio’s own memory. For some carriers this is
accomplished by dialing a special phone number to request “over-the-air-activation” (OTAA).
The activation phone number is specific to the service provider and must be programmed into
the CNI2.

The OTAA process does two things. After the first successful OTAA call a new phone number
is programmed into the phone. This is the number that can be used to page the unit via a
phone or data call, or via an SMS message. It also starts the account billing process. Second,
a “preferred roaming list” (PRL) is downloaded into the phone. This instructs the radio which
service provider(s) to search for and connect to.

Over-the-air activation is attempted whenever the unit is reset. Another call will be attempted if
the first one fails. After two unsuccessful attempts the CNI2 will go into an idle mode and will
attempt another OTAA call every hour until one is successful. Until then the unit will not be able
to call in to the data collection system.

After the first successful call an OTAA call is then performed every 7 days. The reason for this
is that cellular service providers often make arrangements with other providers to carry calls in
areas where their own equipment and towers do not exist. These agreements allow the call to
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be forwarded at no additional charge. The preferred roaming list says that it is acceptable to
connect with these carriers. However at some point your service provider may install new
equipment in these areas and the contract with the partner may be terminated. In this new
situation roaming fees will be added to each call if the radio is allowed to connect to the other
carriers. This is why it is important to periodically update the PRL.

For service providers that do not support “over-the-air-activation” the radios must be
preprogrammed at our factory prior to shipment.

Go to the Cellular Settings screen and select “CDMA” as the Service Type.
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service Type:  COMA OTA Frogramming Number: —PARP
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Auxiliary Radio Type:
Source port ending number; [50010 Mone j

Source port staring number: (50000
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CDMA Cellular Configuration Screen

OTAA Programming Number

In some cases after purchasing CDMA service the radio must dial a special phone number to be
activated and to have account information downloaded into the phone’s memory. This phone
number is specific to the carrier and must be entered into the “OTAA Programming Number”.

For instance for Verizon the number is usually *228,,,,,1; (*228 followed by five (5) commas,
then a “1” followed by a semicolon).

NOTE
If your CDMA service provider does not support OTAA programming then leave this
field blank.
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Packet Service Connection Command

This command is issued to the cellular radio to request a packet (Internet) connection. For most
CDMA service providers the phrase “ATD#777” will work, and this is the default setting for the
CNI2 in CDMA mode.

If you are having problems connecting, this could be the problem. Contact your service provider
for more information.

Session Timeout

If there is no communications between the CNI2 and the data collection system for this many
seconds then the CNI2 will terminate the connection. Recommended value is 30 seconds.

Ping Interval

Not used in this application.

Source Port Starting / Ending Numbers

This only applies to packet (Internet) connections.

DC-2009® and InvisiConnect® act as an Internet servers on your computer and thus must be
allowed access to the outside world. Most corporate computer systems use firewall technology
to prevent unauthorized and potentially damaging access from outside sources. To minimize
potential invasion DC-2009° or InvisiConnect® and the CNI2 exchange private information using
the 64-bit data encryption standard (DES64). If this exchange fails, the connection is terminated
by both sides.

When the CNI2 calls in it assigns itself what is known as a “source port” number. To further
enhance security the CNI2 can be assigned only one or a specific range of source port numbers
that the firewall will allow through.

Valid source port numbers are 40000 — 65535. The CNI2 will use a new number with each call.
For example for a range of 50000 — 50010, the first call will use 50000, the 2" call 50001, and
so on. When 50010 has been used the next port number will roll back to 50000.

PAP User Name and Password

As an added security measure some cellular service providers require Password Authentication
Protocol, or PAP, to gain access to their Internet service. The radio must present a user name
and a password that was assigned when the cellular service was purchased. The user name or
password can be any combination of printable characters, including spaces, such as “Bob
Smith” or “1234". The total number of characters for both the user name and password cannot
exceed 48 characters. Often the cellular provider has a specific format for the username and
password, so you will need to obtain that information from them.

The password is hidden on this screen for added security. You must enter the password twice
to verify that it was entered correctly.
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NOTE
If PAP is not required then both the user name and password fields
must be blank, otherwise the connection may be refused.

Maximum Packet Size

The setting has no affect in CSD mode. In packet (IP) mode the data from the serial device is
assembled into “packets” and sent on to the central computer. The maximum packet size is
1100 bytes. Depending upon cellular network congestion and the quality of the radio
connection, it may help to reduce the packet size. The larger the packet, the more chance there
is for errors. Several smaller packets may have a better chance of arriving intact than a single
large one. As each packet arrives at the central computer, it is checked for errors. If a packet
arrives with errors, the computer will request retransmissions until it arrives intact or until a
maximum number of retries have occurred. This can introduce significant delays and may
increase the cost of the cellular service. Remember, the cost of packet service is based on the
number of bytes exchanged in a month. Excessive retries may cause your maximum plan limit
to be exceeded.

If you notice excessive retries, or if the connection between the CNI2 and the central computer
terminates early or often, this may be the cause.

Auxiliary Radio Type

Not currently supported.
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GSM Service (AT&T, T-Mobile, Rogers)

GSM is an abbreviation for Global System for Mobile communications. This communications
standard is widely used throughout Europe, Africa, Asia and parts of North and South America.
Messages are digitized into packets and sent in brief bursts during allocated time slots using a
variation of TDMA (Time Division Multiple Access) techniques. Up to 8 cellular phones can thus
share the same frequency band, which in turn permits the system to support more users with
existing equipment. Efficient utilization of spectrum is an important consideration for service
providers since there is only a limited bandwidth space that has been allocated to cellular phone
service.

Most GSM systems throughout the world operate on either the 900 MHz or 1800 MHz
communications bands. In North America most GSM systems operate on the 850 and 1900
MHz bands.

GSM Packet (Internet) Service

Some GSM service providers may not offer all forms of data transfer. General packet radio
service (GPRS) may have to be added to a standard voice plan, or may be a stand-alone
service.

GPRS packages are generally priced by the number of bytes to be transferred rather than by
the minute. Typically the smallest available package will be 1 megabyte (1 Mb) per month.
The amount of data that the CNI2 will produce depends upon what sort of data is requested
from it. The amount of information exchanged on each call may range from several hundred
bytes to 10’'s of thousands of bytes. It may be necessary to test the system for several months
and then adjust the cellular account for the best cost based on your needs.

In order to connect to the Internet, the cellular service provider has its own computer equipment
called a “gateway” server, aptly named, as it is their gateway to the Internet. The server will
have an “APN” (access point name), usually in the form of a domain name such as
“internetaccess.providername.com” or something as simply as “proxy”. Contact your service
provider for this information. This APN will be needed when configuring the CNIZ2.

Service providers may have several different gateways to choose from, depending upon the
type of service required. “Web phones” (cellular phones that support Internet access) are
generally assigned to a gateway that only connects to WAP services (wireless application
protocol). The CNI2 requires full Internet access because the data collection software could be
running on any server located anywhere in the world. Full access gateways are usually
assigned to customers who will be connecting a cellular modem to a personal computer.

Another parameter that will be needed is the packet service connection command. In most
cases the command will be ATD*99# but you may want to check with your service provider.

A cellular account must be activated with a cellular service provider prior to placing a CNI2 into
service. The service provider may ask the device type, which must be specified as the “CNI2 /
GSM24”.
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GSM Circuit Switched Data (CSD) Service

For CSD service the GSM service provider must support asynchronous circuit-switched data
(CSD) exchange at 4800 or 9600 baud. The baud rate must match the baud rate of the central
computer’'s modem. Sometimes this capability may be included as part of a standard voice
package or it may be an add-on feature at extra cost.

One consideration when ordering service is the frequency of calls to and from the CNI2. Each
service provider offers different packages that may include a fixed number of minutes per month
for a fixed price. However, when this number is exceeded, the cost per each additional minute
can be very high. There are also variations in the way “minutes” are measured. For example, a
call lasting 1 minute 10 seconds may be considered to be a 2-minute call by some providers. It
might be possible to purchase less expensive packages that have additional “weekend” or
“evening” minutes, and then schedule the CNI2 to call in at those times. Some plans may offer
the 1* minute free. This might be advantageous for short calls.

Another consideration when ordering service is the location of the CNI2 with respect to the
service provider’s network. It is best to describe where the units will be located and where they
will be calling, otherwise you could be charged “roaming” or long-distance fees. Some providers
offer free long distance or no roaming charges as part of their basic plans.

The final consideration is the direction of the calls. If the CNI2 is to originate calls, then the
service must support “mobile-originate” service. If the unit is to receive calls, then “mobile-
terminate” service is required.

The service provider will need the following information:

o Type of cellular service desired, which is circuit-switched data (CSD).
The device type, which must be specified as the “CNI2 / GSM24”.

o Data mode is to support 4800 or 9600-baud operation. This rate must match the speed
of central computer’s modem.

e Mobile-originate and/or mobile-terminate service.

e Number of minutes per month.

e Location of the CNI2 and the location of central computer (to determine if “roaming” or
long distance charges apply).

e The service provider may need to know the “IMEI” number printed on the radio.
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Installation of the SIM Card
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Installation of the SIM Card

Go to the Cellular Settings screen and select “GSM” as the Service Type.
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GSM Cellular Configuration Screen
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GPRS Access Point Name

If the CNI2 will be making an Internet connection the cellular service provider will need to
provide an Internet APN (access point name). In order to connect to the Internet, the provider
has its own computer equipment called a “gateway” server. The server will usually have an
APN in the form of a domain name, such as “myserviceprovider.com” or a generic name such
as “proxy”. Contact your service provider for this information.

Packet Service Connection Command

This command is issued to the cellular radio to request a packet (Internet) connection. For most
GSM cellular service providers the phrase “ATD*99#” will work, and this is the default setting for
the CNI2 in GSM mode.

If you are having problems connecting, this could be the problem. Contact your service provider
for more information.

Session Timeout

If there is no communications between the CNI2 and the data collection system for this many
seconds then the CNI2 will terminate the connection. Recommended value is 30 seconds.

Ping Interval

Not used in this application.

Source Port Starting / Ending Numbers

This only applies to packet (Internet) connections.

DC-2009® and InvisiConnect® act as an Internet servers on your computer and thus must be
allowed access to the outside world. Most corporate computer systems use firewall technology
to prevent unauthorized and potentially damaging access from outside sources. To minimize
potential invasion DC-2009° or InvisiConnect® and the CNI2 exchange private information using
the 64-bit data encryption standard. If this exchange fails, the connection is terminated by both
sides.

When the CNI2 calls in it assigns itself what is known as a “source port” number. To further
enhance security the CNI2 can be assigned only one or a specific range of source port numbers
that the firewall will allow through.

Valid source port numbers are 40000 — 65535. The CNI2 will use a new number with each call.
For example for a range of 50000 — 50010, the first call will use 50000, the 2" call 50001, and
so on. When 50010 has been used the next port number will roll back to 50000.

PAP User Name and Password
As an added security measure some cellular service providers require Password Authentication

Protocol, or PAP, to gain access to their Internet service. The radio must present a user name
and a password that was assigned when the cellular service was purchased. The user name or
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password can be any combination of printable characters, including spaces, such as “Bob
Smith” or “1234". The total number of characters for both the user name and password cannot
exceed 48 characters. Often the cellular provider has a specific format for the username and
password, so you will need to obtain that information from them.

The password is hidden on this screen for added security. You must enter the password twice
to verify that it was entered correctly.

NOTE
If PAP is not required then both the user name and password fields
must be blank, otherwise the connection may be refused.

PIN Number

GSM cellular radios require a memory card called a SIM card (Subscriber Identity Module).
This is issued when the cellular service is purchased. A SIM holds information about the
account so that certain services are made available to the customer such as Internet access. A
SIM card can be moved to a different phone or radio, and the account information moves with it.
Though convenient, this may encourage someone to steal the SIM card, insert it into his or her
own cellular phone and make hundreds of hours of calls that will be billed to you or your
company.

A personal identification number (PIN) is an extra security measure to prevent unauthorized use
of a SIM card. The PIN number can range from 1 to 8 numeric digits long and can be assigned
by the cellular service provider when the card is activated.

NOTE
If a PIN number is not required then the PIN number field must be blank.

Maximum Packet Size

The setting has no affect in CSD mode. In packet (IP) mode the data from the serial device is
assembled into “packets” and sent on to the central computer. The maximum packet size is
1100 bytes. Depending upon cellular network congestion and the quality of the radio
connection, it may help to reduce the packet size. The larger the packet, the more chance there
is for errors. Several smaller packets may have a better chance of arriving intact than a single
large one. As each packet arrives at the central computer, it is checked for errors. If a packet
arrives with errors, the computer will request retransmissions until it arrives intact or until a
maximum number of retries have occurred. This can introduce significant delays and may
increase the cost of the cellular service. Remember, the cost of packet service is based on the
number of bytes exchanged in a month. Excessive retries may cause your maximum plan limit
to be exceeded.

If you notice excessive retries, or if the connection between the CNI2 and the central computer
terminates early or often, this may be the cause.

Auxiliary Radio Type

Not currently supported.
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iDENService (Nextel, Harmony)

iDEN is an abbreviation for Integrated Digital Enhanced Network. This communications
standard was developed by Motorola and provides its users the benefits of a trunked radio and
a cellular telephone. Up to six communication channels share a 25 kHz space. iDEN operates
on either the 800 MHz or 900MHz bands and is based on time division multiple access (TDMA)
and GSM architectures. It supports circuit-switched data (CSD) and packet (Internet)
communications, as well as voice and two-way radio services.

Like GSM radios an iDEN radio requires a memory card called a SIM card (Subscriber Identity
Module). When “IDEN” is selected as the Service Type most parameters are the same as for
GSM. Refer to the previous section for information.

One parameter that is not required is the Internet APN (access point name), so this field is
disabled (grayed out).

You can leave the Packet Service Connection Command field blank.

NOTE
Due to the availability of iDEN radios support for iDEN service will not be offered
after 2010 and may be discontinued earlier.

HSPAService

HSPA (High Speed Packet Access) is not yet supported by the CNI2. If this selection is made
the CNI2 will display an error code of “15” until another selection is made.
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CALL SCHEDULING SCREEN
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Call Scheduling Screen

Call Retry Strateqy

If the CNI2 attempts a call and the call is unsuccessful for any reason, it can try the call again at
a later time. It can also be told to retry the call to a different computer or not retry the call at all.

If many CNI2s are installed and programmed to call the same system around the same time
then it is likely that a few of the calls may fail due to network congestion, or the data collection
system may not be configured to accept that many calls at once. To reduce the chance of
retries it is best to spread the call schedule out among all of the units.

An overly-aggressive retry strategy will reduce battery life.

Primary Call Retry Count

This is the number of times that the CNI2 will try to repeat a call at the Primary Call Retry
Interval rate, which is a value between 1 and 255 minutes. Once a call is successful the retry
strategy is cancelled. But if the Primary Retry Count is exhausted then subsequent calls will be
attempted at the Secondary Call Retry Interval.

If the Primary Retry Count value is specified as 0 then no primary retry attempts are made and
the CNI2 will go immediately to the Secondary interval.
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Primary Call Retry Interval

This is the number of minutes to wait between each Primary retry attempt. The range is from 1
to 255 minutes.

Secondary Call Retry Interval

After the Primary Call Retry Count has expired, or if it was set to O to begin with, the Secondary
Call Retry Interval defines the number of hours between each additional attempt, up to 255
maximum. There is no limit to the number of times the CNI2 will attempt a call at this rate.
Once a call is successful the retry strategy is cancelled.

If the secondary interval is specified as 0 then no further attempts will be made to retry the call.

To completely disable the retry strategy, set both the Primary Retry Count and the
Secondary Retry Interval to zero (0).

Disabling the retry strategy is not recommended for most applications. Each time the CNI2
contacts DC-2009® or MV90®it is given a new time to call back. If a call fails and the unit
is not allowed to retry the call, it will never receive a new call-back time and therefore will

not have a reason to call back again unless an alarm situation forces a new call.

If you do disable the retry strategy you may want to consider using the Repetitive Call
Schedule feature. With this enabled the unit will have another reason to call in at a later
time.

Try Alternate Destination

If the CNI2 attempts a call and the call is unsuccessful for any reason, it can immediately retry
the call to a different destination. If this 2nd call also fails then the CNI2 will follow the normal
retry strategy described earlier. Each new retry will start with a call to the primary destination

followed by a call to the alternate destination if the call to the primary destination fails.

This feature is useful when there are several data collection systems sharing the same
database and the primary system is overwhelmed with other calls or is down for maintenance or
some other reason.

Even if the retry strategy is disabled, if the Try Alternate Destination is checked, the CNI2 will
still try one call to the alternate destination if the call to the primary destination fails.

Enable Repetitive Call Schedule

In some applications you might want the CNI2 to call in at regular intervals. Check the box and
enter the time period in minutes. This schedule will be followed as soon as the unit is reset or
reprogrammed. For instance if the unit is to call in every 24 hours enter a value of 1440
minutes.
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SERVER MODE SCREEN
On the Internet there are “servers” and “clients”. A server is usually a computer system that is

always running and always “listening” for connection requests from clients. When you use your
personal computer to access a website your PC is the client and the website is the server.

A client cannot be contacted directly via the Internet. In many cases, for security reasons and
for battery life reasons, the CNI2 acts as a client only.

However the CNI2 can act as a server and accept connection requests from the outside world.
It can do this on a full-time basis or at specific times during specific days of the week.
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Server Mode Screen

NOTE
At the present time Server Mode is not supported.
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PROGRAMMING THE CNI2

Loading a Configuration with the Programming Cable

IMPORTANT NOTE
Programming the configuration into a CNI2 automatically resets the unit and clears all
accumulated data.

1) Make sure the proper COM port is selected (see the beginning of this chapter).

2) Attach the 9-pin end of the programming cable (Figure 4-1) to an available serial
communications port on the computer, such as COM1, or if the cable is a USB type
(Figure 4-2), then simply attach it to your USB port.

3) Attach the opposite end of the interface cable to the 6-position connector (J4) on the
CNI2 board. The connector is keyed and can only insert in one direction.

COMPUTER
TERMINAL

COMM PORT

P\
PROGRAMMING CARLE k @ g %T
o

oo

CNIz BOARD

PROGRAM PORT
J4

Attaching the Programming Cable

4) Select the PROGRAM button to start programming the CNI2. Status messages will
appear in the lower left-hand corner of the screen and should end with an “Operation
Successful” message. If an error occurs check your cable and serial port settings.
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During programming the RED and GREEN LEDs may light as data is being transferred
between the CNI2 and MP32°.

5) When programming has completed, unplug the cable from the CNI2 board. The CNI2 is
now ready to be put into service.
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OVER-THE-AIR (OTA) PROGRAMMING

What is Over-the-Air Programming?

The CNI2’s configuration and/or its operating program (called “firmware”) can be changed once
the unit is installed in the field. This is called over-the-air (OTA) programming. At the present
time this feature is only supported when using the DC-2009® data collection system and then
only in Internet (IP) mode. MV90® does not support OTA changes and DC-2009® does not
support OTA in CSD mode.

NOTE
The remote unit ID (RUID) and Service Type (GSM or CDMA) cannot be changed
over-the-air. These can only be changed using a programming cable.

WARNING
In some case and in some countries (Canada for example) a metering device is not allowed
to have its program or configuration changed over-the-air.

Over-the-Air Configuration Changes

IMPORTANT

It is extremely important that all configuration parameters be correct, especially those
related to the cellular network.
Otherwise the CNI2 may not be able to contact the central office again.
This will require an on-site visit to correct the problem.

Both MP32® and DC-2009® must be running on the same system at the same time. The
PROGRAM ACCOUNTS / LISTS button on the bottom of the main MP32 screen will be enabled

only when both programs are running.

Set up all configuration items as you would for any CNI2. Then select the PROGRAM
ACCOUNTS / LISTS button on the bottom of the main MP32 screen. The following screen will

appear.
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OTA Device Selection Screen

Since the remote unit ID (RUID) cannot be changed over-the-air it is possible to change the
configuration for 1000’s of devices in one simple operation using the Accounts or Lists
selections, or simply one at a time using the Remote Units selection. Then highlight the desired
units.

When the OK button is selected the configuration information is saved in DC-2009’s database.
This new configuration will be loaded into each CNI2 the next time it calls in. If for any reason
the configuration update cannot be completed due to a network problem or a data error the
original configuration will remain in effect until the new one can be transmitted.
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Over-the-Air “Firmware” Changes

The CNI2’s operating software, also called “firmware”, can be changed over-the-air. Both
MP32® and DC-2009® must be running on the same system at the same time.

1.

2.

Select the FIRMWARE UPDATE button on the bottom of the main MP32 screen.

We will provide a software file that contains the new firmware code. Enter the filename
into the Firmware Filename box or use the browse button to locate it on the disk drive.

WARNING
It is extremely important to select the correct firmware file.
Otherwise the CNI2 may not be able to contact the central computer again.
This will require an on-site visit to correct the problem.

Select the SEND FIRMWARE UPDATE TO DC-2009 button. This button will be enabled
only when both MP32® and DC-2009°® must be running on the same system at the same
time.

See the previous screen shot. It is possible to change the firmware for 1000’s of devices
in one simple operation using the Accounts or Lists selections, or simply one at a time
using the Remote Units selection. Then highlight the desired units.

When the OK button is selected the firmware information is saved in DC-2009’s
database. This new firmware will be loaded into each CNI2 the next time it calls in.

If for any reason the firmware update cannot be completed due to a network problem or a
data error the old firmware will remain in effect until the new one can be transmitted.

If you've selected the wrong file you will be able to correct it before sending it to units that

RECOMMENDATION

Try an over-the-air firmware update on a CNI2 that is located in your office first!

are located in the field.
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LED STATUS INDICATORS

CALL PROGRESS AND STATUS

Here is a typical sequence from the time the CNI2 is powered up to the time it completes its first
call. The green LED is mostly used to indicate the status of the radio and the network whereas
the red LED indicates the progress of the call. After a reset all future calls start at Step-3.

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

Upon power-up or reset both LEDs turn on for 10-20 seconds:
The red LED will turn off.
The green LED will start flashing once per second.

The radio is powered up and initialized for communications. If this is successful the
green LED'’s flash rate will double.

When adequate signal is detected and the radio registers with the network the green
LED's flash rate will double again if the signal strength is less than 3 bars or will triple for
signal strength of 3 bars or more.

The unit will start a call sequence.

While the green LED continues to flash the red LED will begin flashing once per second.

When the unit has established a data connection to the network the red LED'’s flash rate
will double.

When the unit has gained access to the internet (packet mode only) the red LED’s flash
rate will double again.

When the unit establishes a connection with the data collection system (DC-2009° or
MV90®) both LEDs will light solidly at half intensity. The red LED’s intensity will increase
and decrease (flicker) during the time that the CNI2 is communicating with the host.

Once the call has completed both LEDs will return to flashing rapidly.

The red LED’s flash rate will reduce as the data and network connections are
terminated.

At the end of a successful call both LEDs will light solidly for 3 seconds. If the call was
unsuccessful an error code will be displayed twice. A call will be attempted again later
using the retry strategy defined by you. See the next section for a list of error codes.
The red LED turns off.

The green LED returns to the slowest flash rate as the radio is being powered down.

Both LEDs are turned off when the unit enters its “sleep” mode.
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NOTE

15 minutes after the unit is powered-up or reset the LEDs will no longer display the call
progress. This is done to conserve power.

However if a new call is triggered by the magnetic CALL switch or the TAMPER switch the
LEDs will be reactivated for another 15 minutes.

ERROR CODES

The two LEDs on the CNI2 board are used to indicate call progress and call status. They are
also used to display error codes.

In the event of an error the LEDs will be flashed in a pattern that represents a 2-digit number.
The red LED represents the first digit while the green LED the second digit. For instance, for

an error code of “35”, the red LED will flash 3 times and then the green LED will flash 5 times.
An error code is displayed several times to allow the user to observe the pattern.

FRROR CODE = "35”7
Example of Error Code “35” Display
Error codes are listed on the next few pages.
The last 30 error codes are saved in the CNI2’s memory and are reported to the data collection

system with each call, but only if calling into DC-2009° or InvisiConnect®. MV90® will not accept
this information.

NOTE

15 minutes after the unit is powered-up or reset the LEDs will no longer display error
codes. This is done to conserve power. Errors that do occur will still be logged in memory
and reported to the data collection system.

However if a new call is triggered by the magnetic CALL switch or the TAMPER switch
then new error codes will be displayed for another 15 minutes.
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CODE

DESCRIPTION

11

The radio rejected the PIN number that is sometimes required for GSM SIM
cards. The PIN number that was programmed into the CNI2 may not be
needed or may be incorrect. If a PIN number is not required then it should
be left blank.

12

The radio will not register with the cellular network. This could be caused by
poor signal strength in the area where the unit is located, or possibly a
defective SIM card for GSM units. Otherwise this may be caused by a
defective radio or antenna, or a CDMA radio that has not been provisioned
correctly.

13

No detectable signal from the cellular network. This could be caused by
poor signal strength in the area where the unit is located. Otherwise this
may be caused by a defective radio or antenna.

14

The connection was unexpectedly terminated by the cellular network. This
is not necessarily a hardware problem. Frequent errors may point to
marginal signal strength or interference in the area where the unit is located.

15

The selected “Service Type” in MP32® is not currently supported. The
choices for the CNI2 are either GSM or CDMA.

16

The radio did not respond properly when reset. This is not necessarily a
hardware problem. This can be caused by a nearly depleted battery. It can
also occur if a connection is unexpectedly terminated, which may leave the
radio in an unpredictable state. It may take one or two resets to recover
from this. Otherwise continuous errors indicate a problem with the radio.

17

The CDMA radio has not been activated by the cellular service provider.
This error may occur prior to the first over-the-air-activation (OTAA) call. If
the error continues then (a) the OTAA phone number entered in MP32% is
wrong (b) the carrier does not support OTAA and the radio must be
manually activated or (c) the cellular account is provisioned incorrectly.

18

The radio initialized properly but does not respond to commands. This can
be caused by a nearly depleted battery. Otherwise the radio or the GSM
SIM card may be defective.

19

The radio does not respond properly to a change in baud rate. This may be
a problem with the radio or possible the CNI2 board.

LED Error Codes 11 thru 19
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CODE DESCRIPTION

21 The CNI2 cannot make a connection in CSD mode. This could be caused if
the service provider does not support CSD connections or if the modem that
is being called is not connecting.

22 The GSM SIM card is defective or cannot be read. Try another SIM card. A
SIM card is a memory device and can be damaged by static discharge. If
another SIM card also fails then this indicates an electrical problem with the
radio or the CNI2 board.

23 The radio does not respond properly to an echo-off command. This is a
problem with the radio.

24 The radio cannot be initialized. This can be caused by a nearly depleted
battery. Otherwise the radio or GSM SIM card may be defective.

25 The radio did not return a proper response to a command. This is a problem
with the radio or perhaps the GSM SIM card.

26 Packet (Internet) service is not available. This is a problem with the network
or with the way the cellular account has been set up.

27 The radio does not respond properly to an SMS command. This is a
problem with the radio.

28 The over-the-air-activation (OTAA) call failed (CDMA units only)

29 Not used

30 Logic supply Vcc is less than 2.8V during light-load conditions. This is
generally caused by a nearly depleted battery.

31 Logic supply Vcc is less than 2.8V during heavy-load conditions (radio
powered up). This is generally caused by a nearly depleted battery or a
power source that cannot supply the current required by the radio.

32 The output of the radio’s regulator circuit is less than 3.4V.

33 There is a data retention problem with the non-volatile EEPROM memory
device.

34 The board has not been calibrated.

35 Problem reading voltages and temperature (A/D converter problem)

36 Not used

37 Not used

38 There is no primary phone number to dial or no primary IP address to
connect to. Check the configuration.

39 There is a communications problem with the non-volatile EEPROM memory

device.

LED Error Codes 21 thru 39
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CODE DESCRIPTION

41 TCP/IP variables could not be initialized. This is generally a firmware
problem.

42 Could not establish a point-to-point (PPP) connection with network. This
might be caused by the cellular account not being setup for Internet service.
It could also be caused by an incorrect PAP username or password, or an
incorrect APN for GSM service.

43 Could not establish a TCP/IP connection to the destination server. This
might be caused by the cellular account not being setup for Internet service.
It could also be caused by an incorrect PAP username or password.

44 Error sending data to the destination server. This is usually caused by an
unexpected termination of a connection due to network problems or poor
signal conditions.

45 Error receiving data from the destination server. This is usually caused by
an unexpected termination of a connection due to network problems or poor
signal conditions.

46 Unexpected command from the data collection system. This might indicate
a problem with the way the CNI2 is setup in the data collection system.

47 Not used

48 Not used

49 Not used

51 Unexpected response from the data collection system. This might indicate a
problem with the way the CNI2 is setup in the data collection system.

52 The memory address specified in a memory write command from the host
system (the data collection system) is illegal. This might indicate a problem
with the way the CNI2 is setup in the data collection system.

53 Unexpected message received from the data collection system to terminate
the connection. This can be caused by network problems or poor signal
conditions.

54 Message from the data collection system was too large. This might indicate
a problem with the way the CNI2 is setup in the data collection system.

55 Over-the-air configuration update command contained a memory address
outside of the configuration memory area.

56 Unrecognized command from the data collection system or an inappropriate
combination of commands was received. This might indicate a problem with
the way the CNI2 is setup in the data collection system.

57 Not used.

58 Message from the data collection system had an incorrect CRC value. This
is usually caused by an unexpected termination of a connection due to
network problems or poor signal conditions.

59 Not used

LED Error Codes 41 thru 59
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CODE DESCRIPTION

61 Not used

62 Not used

63 Not used

64 Not used

65 Not used

66 Not used

67 Not used

68 Not used

69 Not used

71 Configuration memory has not been programmed or is corrupt. Attempt to
reload the configuration. This could be caused by a nearly-depleted battery.
Otherwise the FLASH memory in the processor is defective.

72 There is a data retention or communications problem with the non-volatile
EEPROM memory device.

73 Could not write into FLASH memory. This is a problem with the processor.

74 Over-the-air firmware download was aborted. This is usually a network-
related problem or problems with the the data collection system data
collection system.

75 The watchdog timer expired and generated a reset. This could be caused
by defective firmware but might also be caused by a defective crystal.

76 Not used

77 Not used

78 Not used

79 Not used

If a new operating program (“firmware”) is successfully downloaded over-the-air the call will
complete as normal. Then the LEDs will rapidly flash in an alternating pattern for anywhere
between 10 — 30 seconds as the CNI2 reprograms itself. At the end of the operation the CNI2

LED Error Codes 61 thru 79

LEDS AFTER OVER-THE-AIR REPROGRAMMING

will return to “sleep” mode and both LEDs will turn off.
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TECHNICAL INFORMATION
“SAMPLE RATE” EXPLAINED

The CNI2 does not inspect the state of the inputs 100% of the time; otherwise it wouldn’t have
time to perform any other functions. Rather the CNI2 briefly inspects (“samples”) the condition
of the lines one or more times each second. You can configure the CNI2 to take as few as one
sample per second or as many as 50 samples per second. The 12 lines are divided into two
groups, each with its own sampling rate. Lines-1, 2, 9, 10, 11 and 12 are one group. Lines-3
thru 8 are in the other group.

NOTE
Lines #3 thru #8 are only available using an optional expansion board which is not available
at this time.

The sample rate is based on how quickly you expect the inputs to change. Faster sampling
rates are used for quickly-changing inputs but results in higher power consumption. Too slow
of a sampling rate can lead to errors.

i T I O O

INPUT
SWITCH

| — — —
- — — — — — — —

Example of Timed Sampling
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“DEBOUNCE” EXPLAINED

What is Switch “Bounce”?

If you strike a hard surface with a stick it is likely to bounce a few times before coming to rest.
The same is true for most mechanical switches. As the contacts come together they may
“bounce” (open and close a few times), then finally settle in the closed position. This “bouncing”
may be falsely interpreted as several events rather than just one. If the CNI2 is counting pulses
from this switch it might interpret the bounce as two or three pulses rather than just one.
Electronic switches such as transistors do not have this problem.

OPEN OPEN

INPUT
SWITCH CLOSED CLOSED CLOSED

BOUNCE BOUNCE

Example of Switch Bounce

What is “Debouncing”?

The process of “debouncing” requires the switch be in the same state over a specific number of
samples to be considered “valid”. Therefore the DEBOUNCE CYCLES and SAMPLE RATE are
interrelated. If the input line changes states within this period of time the event is ignored and
the debouncing process starts over.

See the next illustration. Suppose an alarm input is sampled 10 times a second and the
debounce cycles are set for 4. This means that the input has to be in the same state for 4
consecutive samples (0.4 seconds) to be considered “valid”. If it changes even once during
this time the entire process starts over. As seen in the illustration the first and second
transitions were ignored because they did not stay in that same state for 4 samples. However
the third transition was considered to be a “real” event.

Setting the DEBOUNCE CYCLES to 1 will result in the fastest recognition of a change in the
switch. As soon as it changes from one state to another it is considered “valid”. But this may
also lead to inaccurate results if the switch bounces a lot. This setting is normally used with
non-mechanical switches such as transistors because they do not exhibit bounce problems.

The debounce cycle count can be as high as 255. The equation is (debounce + sample rate)
seconds. For instance if the sample rate is set to 25 and the debounce is 2, then the input
condition will be recognized in (2 + 25) seconds, or 0.08 seconds (80 mS). As an alarm input
this means that the signal must be in the active (on) state for at least 80 mS to be considered a
real alarm. As a pulse counting input the signal must be in the active (on) state for at least 80
mS and in the inactive (off) state for another 80 mS to be considered a real pulse. This total
period of 160 mS translates into a maximum pulse rate of 6.25 pulses per second.
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DEBOUNCE CYCLES = 4

SAMPLE
RATE
U T T R S B S
INPUT T T ]
LNE ]
— L
oo

INPUT DECLARED “VALID” HERE

Example of Debouncing Process
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FORM-C OPERATION
T84 TB4
— 4| || [ nPUT-2 (<}#*5—31-4 &) [mpuT—2
L oo 3 §§§ COMMON K 3 ﬁgg COMMON
) §§9 INPUT—1 I—af’?l—ﬁi-z Q§D INPUT—1
L " 1 C§9 COMMON 1 §§Q COMMON

OME OF TWO PULSE INPUTS SINGLE FORM—C
INDEPEMDENT FORM-—A SWITCHES SWITCH COMNNECTION

Typical Form-A and Form-C (KYZ) Connections
A Form-C (KYZ) switch is often used so that a defective switch or associated wiring can be
detected. In the illustration alarm sensing or pulse counting is performed on the “INPUT-1"

connection only. “INPUT-2" is used for fault detection.

The switches should never be open or closed at the same time. If so the CNI2 will report an
alarm condition. The next figure shows how a KYZ fault is detected.

SAMPLE

RATE
N D S R T T

INPUT | | | | | | | | |

v 7" | | | | | | | | |
HE A S A S
! ! | | ! ! ! ! !
| | | | | | | | |

INPUT | | | | | | | | |

Y | | ! ! | | | | |
| | | | | | | | |
I | 1 1 1 | I 1 |

FAULT CONDITION DECLARED HERE
BECAUSE BOTH LINES ARE IN THE
SAME STATE.

Example of Detection of a Form-C Fault
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USING THE OUTPUT

The output line can be configured to replicate (follow) any of the input lines. This allows other
pulse-counting or alarm-sensing equipment to have access to the same signals. For instance
the CNI2 may be counting pulses on Line-2 and another piece of equipment located nearby may
need to count these pulses too.

There are some limitations that you should be aware of. The processor samples each input line
at a rate defined by the SAMPLE RATE. It then sets the output line to the same state with each
pass. Input signals that change faster than the sample rate may not be accurately reproduced
as illustrated here.

| |
.

SAMPLE
RATE

_
_
—
_

INPUT
LINE

- —
—

|

R S

— —-— —— — — —
- — — — - —

guTrPuUT

|
|
|
|
|
1
|
|
i
|
LINE !

T
el
| |
i i
o
| |
Lo

S I

Accuracy Errors Using the “Output-Follows-Input” Feature

Also, when an input signal changes state there could be a delay of up to one sample period
before the output matches that state, as illustrated here.

L

ey ey
INPUT } } | | } } } | | }
LINE \ \ } } \ \ \ } } \
| | | | | | | | |
— 1 v | | ! ! ! | 1 !
| | | | | | | | | |
\ \ ‘ \ \ ‘ | \
\ \ ! \ !
OUTPUT } } |
| | | |
LINE i i i |

e e e

Delay Errors Using “Output-Follows-Input” Feature
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AT MODEM EMULATION MODE

For this discussion the symbol <cr> indicates an ASCII control character called “carriage return”
and is represented by a single value (byte) of 13 decimal or OD hex.

For this discussion the symbol <If> indicates an ASCII control character called “line feed” and is
represented by a single value (byte) of 10 decimal or OA hex.

NOTE
If the CNI2 will respond to AT modem commands in ALL modes of operation.

If you have a serial device attached to the CNI2’s serial port it is likely that the device is
expecting to communicate with an AT-compatible modem. The acronym “AT” means
“attention”. AT modem commands always start with the ASCII characters “AT” or "at” followed
by other characters that define specific operations. The final character of a command string is
always a carriage return (<cr>).

Upon completion of a command the modem sends back a response in one of two formats,
either “terse” or “verbose”. Terse messages (also called “non-verbose” or “numeric”) are often
one to two ASCII numbers followed by a <cr>. Verbose messages are readable ASCII
messages preceded and followed by a <cr><If> combination. For example when an incoming
call is detected the verbose message will be “<cr><If>RING<cr><If>" whereas the terse version
is simply “2<cr>".

These are the typical responses that the CNI will return to the remote device:

Terse Verbose DESCRIPTION
Response Response
(Note-1) (Note-2)
0 OK Accepted, no error
1 CONNECT Connected with remote modem
2 RING Incoming call
3 NO CARRIER Connection with remote modem is lost
4 ERROR Command error

Note-1: Terse (non-verbose) responses always followed by one carriage return <cr>.

Note-2: Verbose responses always preceded and followed by one carriage return <cr> and one
line feed <If>.
Typical CNI2 “AT” Responses

The remote device may issue commands that were important to the original modem but not to
the CNI2. In these cases the CNI2 will return a standard response such as “OK” to these
commands. Other commands are meaningful and the CNI2 will act upon them. The following is
a list of these commands. The CNI2 defaults to certain settings until programmed otherwise.

ATV (response type) Command
ATV, ATVO: This instructs the CNI2 to return “terse” (non-verbose or numeric) result codes
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starting with this command.

ATV1 (default): This instructs the CNI2 to return “verbose” result codes starting with this
command. This is the default setting

NOTE:
An ATV command will override the Use Non-verbose Result Codes setting that was
programmed by MP32.

ATE (echo) Command
An AT modem can be instructed to immediately return every character it receives. This is called
“echoing”. The “ATE” command controls this function. The default is echo OFF.

ATE, ATEO (default): This instructs the CNI2 to disable echoing starting with the next
command.

ATEL: This instructs the CNI2 to enable echoing starting with the next command.

ATH (hangup) Command

ATH, ATHO: Once a connection has been established this instructs the CNI2 to terminate the
connection with the central computer. The normal response to this is “NO CARRIER”. If a
connection does not exist then the normal response will be “OK”.

ATZ (reset) Command

ATZ, ATZ0: Once a connection has been established this command instructs the CNI2 to
terminate the connection with the central computer. The normal response to this is “NO
CARRIER”. If a connection does not exist then the normal response will be “OK”.

ATA (answer) Command

ATA: This instructs the CNI2 to answer an incoming call and establish a connection with the
central computer. The normal response is a “CONNECT” message if a connection is
established or “NO CARRIER” if one could not be established. The CONNECT message can
be modified using MP32.

ATD (dial) Command

ATDxxxx, ATDPxxxx, ATDTxxxx: This instructs the CNI2 to establish a connection to the
central computer. The “xxxx” portion of this command is the phone number or IP address of the
central office. For “ATD” commands with no phone number included, the CNI2 will use the
primary destination phone number or IP address that was programmed by MP32.

The normal response is a “CONNECT” message if a connection is established or “NO
CARRIER” if one could not be established. The CONNECT message can be modified using
MP32.

For CSD calls the “xxxx” portion of the ATD command is the destination phone number followed
by a <cr>. Example ATD3215551212<cr> will dial the number 555-12212 in area code 321.

For IP mode the “xxxx” portion of the ATD command is IP address/Port Number <cr>. For
example ATD192.34.165.29/23267 will connect to IP address 192.34.165.29 on Port #23267.
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NOTE
If the CNI2 detects a decimal point (.) or a forward slash (/) in the dial string it will assume
this is an IP address and Port #, and not a standard phone number.

+++ (escape) Command

Once the CNI2 has established a connection with the central computer it can no longer respond
to AT commands. However AT modems are always looking for an “escape” sequence, which is
“+++” preceded and followed by 1 second of quiet time. This will return the CNI2 to command
mode and the unit will respond with an “OK” message.

Following this the CNI2 will wait 5 seconds to receive an “ATH” (hangup) command from the
device. If the command is received, or 5 seconds elapse, the CNI2 will terminate the
connection with the central computer and will return a “NO CARRIER” message to the remote
device.

AT Command Chaining

“AT” commands can be grouped together into one string. For example, the command “ATEOV1”
commands the CNI2 to turn off echoing and return verbose responses. However “ATA”, “ATH"
or “ATD” commands should be sent separately or should be the last command in a chain.

AT+ICLK? (time and date) Command

NOTE
This command is only supported when the CNI2 is configured as an InvisiConnect® device.

This command will return the present time and data information to the serial device.
InvisiConnect™ provides the time to the CNI with every call if that feature has been enabled.

If the CNI does not have a valid time, or if it is in need of an updated time from InvisiConnect®,
an “ERROR” message will be returned to the remote device. Otherwise the response will be
formatted as follows, including delimiters such as quotation marks (“), forward slash (/) and
colon (2):

<cr><If>+ICLK: "yy/MM/dd,hh:mm:sstzz"<cr><If>

where:
yy = 2-digit year [00-99], as in 2000-2099]
MM = 2-digit month [01-12]
dd = 2-digit day of month [00-31]
hh = 2-digit hour [00-23]
mm = 2-digit minute [00-59]
ss = 2-digit seconds [00-59]
+="+"or"“"
zz = time zone offset from GMT in ¥ hour increments [-48 to +48]

The time represents the time on the InvisiConnect® computer. If the CNI2 is in a different time
zone then the “zz” offset can be used to calculate a correct local time.
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Response to AT Commands while in SLEEP Mode

In low-power sleep mode the CNI2 shuts down its serial port components in order to conserve
power. However the CNI2 can still detect activity on the received data line (RXD) or the DTR
line. A jumper on JP3 selects which line to respond to. To detect incoming AT commands the
jumper should be set to the position shown here.

L —NWM 100
NINATO

7—NNMN100

S—NWMN100

JPS

Received Data (RXD) Detection Jumper

NOTE
While in sleep mode the CNI2 will not be able to interpret the very first character that
arrives. Itis common practice for any serial device to send the same command more than
once until it receives a valid response.
The CNI2 should correctly interpret the second command that arrives.

116



CNI2 Operating and Installation Guide

DC-2009 DATA COLLECTION SOFTWARE SETUP

INTRODUCTION

This chapter introduces the fundamental data collection setup parameters needed to start the
communications process with the CNI2. It does not address reports or database management.
Additional training is available from Honeywell, as well as hands-on training options.

SETTING UP THE SIP SERVER FOR PACKET (INTERNET) CONNECTIONS

For Packet (Internet) connections the SIP server acts as an Internet server on your computer
and thus must be allowed access to the outside world. An Internet address and port number
must be assigned to the SIP server, and these numbers must be programmed into each CNI2.
Your computer systems’ administrator usually assigns the address and port number.

Start the DC-2009 Applications Launcher and select “System Configuration”.

FunDC2008 Launcher Yersion 2008.0.0 o im] 5|

F71;) MERCURY INSTRUMENTS

Awailable Applications:

[E3 Configuration =]
(3 Customn

[Z3 Diagnostics

[Z3 Reparting

(3 Spstem Setup

#‘E Uzer/Security Setup

[Z3 Utilities
o o
Close | Help |
User: user | NUM

Starting the DC-2009 System Configuration

On the next screen select the Data Collection process. There may be more than one to choose
from depending upon the way DC-2009 has been configured.
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JRIaTE
File Data Help
o] sl %] 7 |
Awailable processes:
Location Twpe Companent -l
MMTEKDS FROCESS DATA_PROCESSING
FETER1 FROCESES EXECUTINE_SLAYE
FETER1 FROCESS DATA_COLLECTION
SAMEE FROCESS EXECUTIVE_SLAVE
SAMEE FROCESES DATA _PROCESSIMNG
SAMEE FROCESS DATA_COLLECTION [
TESTO1 FROCESS ALARM_HANDLER
TESTO1 FROCESES ALUTOLOAD
TESTO1 FROCESS EXECUTINE_SLAYE
TESTO1 PROCESS DATA_PROCESSIMNG
TESTO1 FROCESES DATA_COLLECTION
TESTO1 FROCESS ROUTER_ _|LI
<[ | :
| NUM |

Changing the Data Collection Configuration

On the next screen select the “Internet Ports” tab and select the “Add” button near the bottom of
the screen. A smaller selection window will appear. Place a checkmark in the “Enabled”
checkbox. Select “SIP Server” for the port type. The port number will be filled in automatically,
and must match the port number that was programmed into the CNI2. The default is 50466. If
a different port number is being used then hold down the CTRL key on the keyboard, point to
the Port Number box and double click on the port number box. Then enter a new port number.

Enter the Internet address that was assigned to DC-2009 and programmed into the CNI2. Your
computer systems’ administrator usually assigns this address.

DC-2009 has a number of Internet servers for various products. A maximum of 255
connections are allowed at the same time for all servers. For instance if there are already 200
connections allocated for other products, you can only open another 55 connections for the SIP
server. If you have 50 devices in the field and only 10 connections allocated, then only 10
devices will be allowed to connect at any one time. The devices can be scheduled to call in at
different times during the day to resolve this. The choice of how many to assign depends upon
the capabilities of the data collection computer.
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IP Connection

[ | MU Server £5.163.192.78

SIP Server 110
AMNS| Server

1
=lF Server r

o< | coneal |

Configuring the SIP Server

SETTING UP DC-2009 FOR CSD CONNECTIONS

CSD connections are basically the same as two modems communicating over wired phone
lines. Start the DC-2009 Applications Launcher and select “System Configuration”. On the next
screen select the Data Collection process.

On the next screen select the “Analog Modem Ports” tab. Some cellular providers that support
CSD calls do not support bit rates below 9600 bps, and the GSM version of the CNI2 does not
support anything below 4800 bps. Therefore you will need at least one 9600 bps MODSMOD
modem card in the Mercury MODSMOD chassis.

In the example shown below we have configured DC-2009 for a 9600 bps MODSMOD card on
Channel-1 using a METRETEK software driver. The baud rate selection box near the bottom of
the screen is the bit rate between the computer and the MODSMOD card, not between the
MODSMOD and the CNI2. This rate is determined by a set of jumpers on the MODSMOD card.
19200 bps is the recommended setting.
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System Configuration - Edit DATA_COLLECTION
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Configuring DC-2009 for CSD Connections
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SETTING UP A CALL SCHEDULE

When the CNI2’s are in service you may want them to call in at regular intervals, say once an
hour or once a day. You can define a call schedule for one CNI2, or a group of them by
selecting “Call Configuration” from the Applications Launcher.

SunDC2Z008 Launcher Yersion 2008.0.0 10| x|
mi ™M ERCU H.Y |H5TRU M EHTS

Available Applications:

[Z3 Configuration -

R000/5000 Carrectar Canfiguration

R000A8000 Multi-tember Configuration

Account Configuration

Call Configuration

BEICUS

Drata Resynchronization

=1

%g List Configuratian

kulti-b ermber Canfiguration

I;: %

ri

Close | Help |

User: user | | INUM |

Configuring a Call Schedule
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On the next screen select the “Add” button and enter in a text name for the profile.

Add Call Profile X|

Corrector at¥v'Z Manufacturing

Defining a Call Profile Name

On the final screen you can define the rate at which the devices should call in. In the following
figure, the CNI2 will call in at regular 8-hour intervals starting at 14:00:00. This is a Periodic
schedule. The CNI2 must make at least one call into the system in order to obtain the first call
schedule. Thereafter each time the unit calls in DC-2009 will instruct the CNI2 to call again in 8
hours.

1 NOTE:

An aggressive call schedule will reduce battery life of CNI2 products that run entirely on battery
power.

You can also use the Non-Periodic Call mode to define unusual call profiles. For instance you
may want the CNI2 to call in at 8:00 and 12:00 each day. A Mercury Product Support Specialist
can provide assistance in defining these special profiles.

Select the Apply button to make the changes permanent.
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il Call Configuration
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Call window 1

Defining a Call Profile
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DEFINING THE CNI2 — MANUAL MODE

Now that you've defined how DC-2009 will communicate with a CNI2 you must define the CNI2
itself. Information in DC-2009 must correlate with the configuration of the CNI2. The number of
data (pulse) inputs and the pulse-counting interval sizes must match exactly.

There are two methods that can be used. The one that will be discussed first allows you to
manually define each CNI2. Later we will describe how this can be done automatically each
time a new CNI2 calls in for the first time.

Start the DC-2009 Applications Launcher and select the ‘Remote Unit Configuration’ application
as shown next.

SunDC2Z008 Launcher Yersion 2008.0.0 10| x|
@ ™M ERCU H.Y |H5TRU M EHTS

Available Applications:

=)

Account Configuration
Call Configuration

Drata Resynchronization
Lizt Configuration

Muilti-+ ember Configuration
@ Femate nit Configuration
]E Senzug nit Configuration
—

_ITS.{“ Special Factors _ILI

4 K

Close | Help |

L OEEb

User: user | | INUM |

Starting the CNI2 Configuration Process
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The next screen will appear. It is not necessary to select a device that's already been defined,

K

simply select the ADD icon =

E‘JRemute Unit Configuration ;lglﬂ
File Data Help
=|#|¢| O
Use: Search for:
[FUID = = | Se
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noas55 IMIU-DC Mextel) AT Default Site 1D
noas5a DCkA-200 {1F) AT #2685 East Drive Test
N00BGR IMALHIS AT
nooyy? ECHI Mercury ECAT (AN | #3##: Default Site ID
001234 Example SIF AT #: Default Site 1D
004356 FTHIDC 1-input (C50) § A0 ##4#: Default Site 1D
004357 FT-IDC 2 Input (T30 : AT | #3##; Default Site ID
no7z00 ECHI Mercury ECAT  ADT { #3##: Default Site ID =
: o
1| | -

Remote Unit Selection Screen

On the next screen select “Mercury Types” and OK.

5I
~Select Product Type —
& Mercury Types
" B000YG000 Types

" Vectron Type

" Sensus Type

" ANSI Type

OK I Cancel | Help

Device Type Selection Screen
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Add Remote Unit ]

¥ Active

Mew remote unit 10 |IZIIZI1234

Mew account 10 ||:||:|1 234

I~ Copy from remaote unit; |IZIEIEI444

Froduct type: ISIP

Call profile: IEvery 12 hours

Battery type: ILithium

Lol Lo Lo L

[netrument type: I

[mstrurment firtmware wersiomn: I j

. Cancel | Help |

Add Remote Unit Screen

Check the “Active” box to allow this device to be added to the list of all active devices.

For devices that will be communicating over the Internet check the “IP Enabled” box. For CSD
devices leave this unchecked.

Enter the New Remote unit ID (RUID) that was assigned and programmed into the CNI2 using
MP32.

Select “SIP” as the product type. Select the Call Profile that is desired.
Battery Type is simply for record keeping and does not alter the operation in any way.
Select OK when finished.

The “Copy From Remote Unit” feature allows you to define other CNI2’s with similar
characteristics to one that’s already defined. For instance suppose you define a new unit with
an RUID of 001234. Now you need to define 49 other units but the only difference will be the
RUID of each unit. Simply check the “Copy From Remote Unit” box and enter 001234 as the
template. Then enter the new RUID in the New Remote unit ID box and select OK. All other
parameters will be copied from the original template.
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CONFIGURING THE CNI2

The figure below illustrates one of the nine ‘tabs’ that can be accessed once a remote unit is
defined. This screen will appear immediately after you've defined a new unit, or if you select a
unit from the list that appears in the Remote Unit Configuration screen. Some of the fields like
Battery Description are not critical and are primarily for record keeping. For instance, if a unit
calls in to report a low-battery condition, it might be handy to know what type of battery to bring
with you when you visit the site.

Edit Remote Unit Data: 02ABBA Mame: SIP-CB

| ImputDescripton | installinformation || Berty Line Detinan | - Ste Information |

|t = A L =L =

= = = |_,

IC| Caontral

1473

Sendtoest  E| [sensml -

Remote Unit Configuration General Information Screen

With each call DC-2009 will ask the CNI2 for any data records that were accumulated since the
last time it called in. This is referred to as a Send Latest operation and is the preferred method.
A Send All operation instructs the CNI2 to send the entire contents of its memory from the
oldest to the newest record. This method results in a long duration call and the most data sent,
both of which can result in higher cellular service costs and reduced battery life.
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CONFIGURING THE CNI2'S PULSE-COUNTING INPUTS

Now select the Input Description tab. The following screen will appear.

x
Call Informatian I Felay Information | Hardware Alarms | baintenance
General Information Input Descriptian | Install Information | Earty Line Definition | Site Information
Murnber of inputs: I-’-l

Remote unit inputs: F
Mumber Description Current Value Date/T| Current’alue | Synchron|  Units in Effect F
1 Fulse Input-1 10/27/2008 09:15:65 {0000 - METER 1.01
¢ Fulse Input-2 10/27/2008 09:15:55 § 0000 - METER 1.01
3 Fulzse Input-3 10/27/2008 09:15:65 :.0000 - METER 1.01
4 : Pulse Input-4 003 L . [ iMETER :

[« | I

Al Delete Configure...

2k Cancel | Help |

Device Configuration Screen

It is important to select the correct number of data (pulse-counting) inputs and the time interval
for counting pulse data, both of which were programmed into the CNI2.

As mentioned earlier, a CNI2 can use its inputs for either pulse-counting or alarm sensing. If a
combination is used then DC-2009 must be told how many channels are being used for pulse-
counting.

In DC-2009 you must match the number of pulse-counting inputs to that of the CNI2’s. This is
done by deleting inputs from the screen. However you can only delete inputs starting at the last
input and working your way up.
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Next you must define the pulse-counting interval, which applies to all channels that are
configured for pulse-counting. Highlight one of the remaining channels on the screen and select
the CONFIGURE button (or simply double-click on the selected channel). The following screen

will appear.

Input Configuration : Input Number 2 Name: Example SIP

FPulse Accumulatar
Fulse Accumulator |_

fInput 2 Serial |

_._.mm_.ﬁ
Nl —
._l

F-
£ £
o o
= =
o o

Data Input Configuration Screen

Select the Input Definition tab. Here you can match the time interval to that which was
programmed into the CNI2. This will apply to all pulse-counting channels. You can also change
the description of each channel and select which type of data to save. Contact a Product
Service Specialist if you need additional help with other selections on this screen.
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CONFIGURING THE CNI2'S CALL INFORMATION

Go back to the device configuration screen and select the Call Information tab. Proper
configuration of the call information fields are essential to ensure that data will be collected and
available for processing when expected. If the CNI2 is programmed to originate calls only then
it will not be possible to initiate outbound calls since the cellular radio is not powered to receive
incoming calls.

Edit Remote Unit Data: 02ABBA Mame: SIP-CB

=) [ WI=R e -
{ BE.163.192 78

Call Information Screen

The Dial Out phone number is what DC-2009 will use to call the CNI2. This might be used for a
direct CSD call (“mobile-terminate”) or it may be used to “page” the unit, which will cause the
unit to call back to the system. In either case this is usually the mobile phone number that was
assigned to the cellular account. This field is automatically loaded whenever the CNI2 calls in to
report a UNIT RESET alarm.

The Target Phone Number is for record keeping only and does not affect the operation of DC-
2009. This is the phone number or IP address that was programmed into the CNI2 and is what
the CNI2 uses when placing a CSD call or making an Internet connection.
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CONFIGURING THE CNI2'S ALARMS

Go back to the device configuration screen and select the Hardware Alarms tab.

Edit Remote Unit Data: 02ABEA Name: SIP-CB il
General Information | Input Description | Install Information | Party Line Definition | Site Information
Call Information | Felay Infarmation Hardware Alarms | Maintenance |

Hardware alarm count: |32
Froduct type: ISIP

™ Show default descriptions for alarm list

—Alarm Specification
Hardware alarm list: |Tamper Dietact Alarm
Al UserD ipti -
1 =i M t.seSr 'tesillp el j ¥ Immediate Alarm Motification
agnetic Switch Alarm
2 i Tamper Datect Alarm : Huisance fimit
3 Customer Alarm 1 W Save M Log T Alert
4 Custammer Al 2 Auwsailable alarm user descriptions:
5 ACOn Alam |
B A Off Al
=i AC Oft Alarm C
7 Lnit Reset Alarm A OIn Alarm
g Call Retry Alarm AR Acknowledge Off
. AFM Acknowledge On
9 K2 1 Input Failure Eiackup Phane =
10 K2 2 Input Failure
1 K2 3 Input Failure Apply |
12 K2 4 Input Failure
13 Low Battery Alarm
14 Operating On Battery
N DU [

2k Cancel Help

Hardware Alarm Configuration Screen

As discussed earlier, the CNI2 is capable of reporting a number of alarm conditions from
external equipment and internal conditions. The CNI2 can be configured to call immediately
when an alarm condition occurs or to simply report it on the next call. This screen allows you to
configure how alarms are reported to DC-2009 by the CNI2 and by DC-2009 to you. It also
allows you to change the verbal description of each alarm. For instance the generic “Customer
Alarm-2” description might be changed to “Smoke Detector Alarm”.

Even if the CNI2 is configured to call immediately when an alarm occurs, in some cases DC-
2009 can override this and simply have the alarm reported on the next scheduled call. For any
alarm that requires an immediate call check the Immediate Alarm Notification box. Some
alarms cannot be overridden because they are too important to ignore, such as a unit reset
alarm. Make sure you have also programmed the CNI2 to place an immediate call for these
alarms.

131



CNI2 Operating and Installation Guide

The Nuisance Limit can be used to disable calls due to a repeating alarm condition. As an
example, say the CNI2 is scheduled to call in every 12 hours. One of the alarm inputs comes
from a pressure sensor which has become defective. Until the sensor is repaired the CNI2 will
keep calling in every couple of minutes to report a the pressure alarm. This is especially
undesirable for battery-operated units because each call consumes power. But if you set the
Nuisance Limit to 3 then DC-2009 will instruct the CNI2 to stop calling in after the third report of
the same alarm. Later, when the CNI2 calls in at its regularly-scheduled time (12 hours later),
the Nuisance Limit will be reset and the unit will again be allowed to report the alarm up to 3
times until the next scheduled call.

The SAVE checkbox allows the alarm condition to be recorded in the database. The LOG
checkbox allows the alarm to be reported to the computer’s printer or screen. The ALERT
checkbox will activate the printer’'s audio alarm if a printer is used.

For each alarm be sure to select the APPLY button after you make any changes.

Note: Changes made to any alarm configuration will not go into effect until the next
communication with the CNI2.

Here is a general list of the alarms supported by the CNI2. You can change the description of
each alarm to more accurately describe its purpose. For instance “Customer Alarm 1” could be
changed to “High Pressure”.

Most electrical switches have only two contacts and are either normally-open (Form-A) or
normally-closed (Form-B). A third configuration, Form-C, contains two switches, one of each

type.

Customer Alarm-1
If Line #1 has been configured as a Form-A or Form-B alarm input the alarm will be reported as
a “Customer Alarm-1" alarm.

If the combination of Line #1 & #2 has been configured as a Form-C alarm, then the alarm
condition itself will be reported as a “Customer Alarm-1" alarm. If a switch failure is detected,
the failure is reported as a “Customer Alarm-2” alarm.

Customer Alarm-2
If Line #2 has been configured as a Form-A or Form-B alarm input the alarm will be reported as
a “Customer Alarm-2" alarm.

If the combination of Line #1 & #2 has been configured as a Form-C alarm then see the
discussion for the Customer Alarm-1 alarm.

Magnetic or "CALL” Switch Alarm
If Line #9 has been configured as a Form-A or Form-B alarm input the alarm will be reported as
a MAGNETIC SWITCH or CALL SWITCH alarm.

If the combination of Line #9 & #10 has been configured as a Form-C alarm, then the alarm
condition itself will be reported as a MAGNETIC SWITCH or CALL SWITCH alarm. If a switch
failure is detected, the failure is reported as a TAMPER alarm.
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TAMPER Detect Alarm
If Line #10 has been configured as a Form-A or Form-B alarm input the alarm will be reported
as a TAMPER alarm.

If the combination of Line #9 & #10 has been configured as a Form-C alarm then see the
discussion for the Magnetic or “CALL” Switch alarm.

AC-OFF Alarm
If Line #11 has been configured as a Form-A or Form-B alarm input an active alarm will be
reported as an AC-OFF alarm.

AC-ON Alarm
If Line #11 has been configured as a Form-A or Form-B alarm input an inactive alarm will be
reported as an AC-ON alarm.

Unit Reset Alarm
Reports if the CNI2 has been reset. A reset can be caused by the following conditions:

1 - The JP4 reset pins are shorted together.

2 - The board’s configuration memory or operating code has been changed or read
using the programming cable.

3 - The battery is nearly exhausted and can no longer support the current required by
the board.

Call Retry Alarm

If a previous call attempt failed then this alarm will be reported on the next successful call.
Numerous Call Retry alarms may be an indication of network problems or that the unit is located
in a marginal reception area. It may also happen if too many units are programmed to call the
data collection system at the same time.

Queue Full Alarm

If pulse data is not collected often enough there is a chance that the oldest data may be lost
due to insufficient memory. This memory is referred to as the “queue” and the CNI2 will call in
to report a “Queue Full” alarm when a certain percentage of the queue contains new records.
Default value is 75% but can be changed using MP32.

Clock Resync Alarm

The CNI2’s time-of-day clock is updated each time it calls in to the data collection system. A
Clock Resync alarm is reported if the CNI2’s clock has been corrected by more than 20
seconds, and will be reported on the next call. Be aware that there will always be a Clock
Resync alarm reported on the next call after a unit reset call, and this is normal.

Frequent Clock Resync alarms may indicate one of the following problems:

1 - The CNI2 cannot properly keep time due to a timekeeping hardware fault.

2 - The time given to the CNI2 is taken from the computer’s time-of-day clock. This
alarm may indicate that the computer’s clock is inaccurate (slow, fast or has been
changed since the last call, such as a daylight savings time (DST) change).
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3 - If the CNI2 is programmed to call more than one computer, and the computers’
clocks are different by more than 20 seconds, this will result in Clock Resync alarms.

4 - During packet (Internet) connections DC-2009 prepares the message containing the
new time-of-day and sends it to the CNI2. If a packet does not arrive after a certain
amount of time, the same packet is retransmitted. This will be repeated several more
times before the connection is terminated. If it takes over 20 seconds to deliver the
packet, then the time in the message will be 20 seconds older than the CNI2’s current
time.

Remote Daily Volume Low Input-1,2,3.4
These alarms occur if the daily volume use is below the limits for pulse inputs 1, 2, 3 and 4,
respectively.

Remote Daily Volume High Input-1,2.3.,4
These alarms occur if the daily volume use is above the limits for pulse inputs 1, 2, 3 and 4,
respectively.

Remote TTlI Consumption Low Input-1,2,3,4
These alarms occur if the interval volume use is below the limits for pulse inputs 1, 2, 3 and 4,
respectively.

Remote TTlI Consumption High Input-1,2.3.4
These alarms occur if the interval volume use is above the limits for pulse inputs 1, 2, 3 and 4,
respectively.

Low Battery Alarm

This alarm indicates that the battery pack in the CNI2 needs to be replaced as soon as possible.
The voltage level at which the alarm will occur is programmed using MP32. The battery should
be changed as soon as possible to continue uninterrupted service.

Note About Batteries

Battery voltage level drops in cold weather. If the unit is located in cold climates you may
receive occasional low-battery alarms as the temperature drops. As the unit warms up during
the day the voltage may return to acceptable levels. However, any low-battery alarm should be
taken seriously and the battery should be replaced soon. If the battery gets too low the unit may
no longer be able to make calls and may not be able to save its’ pulse data.
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DEFINING THE CNI2 — AUTOMATIC MODE

Manually defining a large deployment of CNI2’s in larger systems can be tedious. In many
cases the only difference between all of these units will be their remote unit ID (RUID) numbers.
As long as all other parameters are the same there is a way to automate this process.

First, go to the Remote Unit Selection Screen and locate a template called “6CNI2”. Select this
for editing to define all of the parameters that you will need for your CNI2’s.

If you look at the General Information tab on the Remote Unit Configuration screen you will see
a checkbox called “Active”. As long as this box is checked any new CNI2 that calls in for the
very first time will be automatically added to the system under the RUID number that was
programmed into the unit. If the “Active” box is not checked then the call will be rejected unless
you manually add the unit to the system.

STARTING DC-2009

Once all CNI2’'s have been defined you can start DC-2009. For CSD connections the
appropriate modem channels will be initialized. For packet (Internet) connections the SIP server
will be started and will begin listening on the number of channels that were selected.

DC-2009 is a powerful and highly-configurable application program. There are many features
not discussed here. A Mercury Product Support Specialist can provide more information and
training options.

OBTAINING THE CNI2'S CELLULAR PHONE NUMBER

Whenever a CNI2 calls in to report a UNIT RESET alarm DC-2009 will ask for its Mobile
Directory Number (MDN), which is usually the phone number that was assigned to the cellular
account. DC-2009 saves this number in the database and also places it in the Call Information
tab on the Remote Unit Configuration screen. It appears as the Dial-Out number.

For this feature to work the mobile phone number must be stored on the SIM card. There are
usually three or four memory slots reserved for this, one for voice (which is usually considered
the primary mobile number), another for a data number (usually used for “mobile-terminate”
CSD service) and a third for a FAX number. The CNI2 will report the 1st mobile number stored
on the SIM card. If you are using the phone number for paging purposes then this should be
the voice number. If you wish to make mobile-terminate CSD calls then this should be the data
number. Confirm with your cellular service provider to make sure the right number is stored on
the SIM card.
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OBTAINING THE CNI2'S HARDWARE STATUS AND CELLULAR INFORMATION

Each time the CNI2 communicates with DC-2009 it starts the communications process by
sending a short message containing information about alarms, status, its time-of-day and other
pertinent information.

In packet (Internet) mode, the CNI2 also sends additional information about cellular status,
battery voltage, error codes, etc. In DC-2009 you can view this information from the Call
Information screen. Select the View CNI2 Cellular Parameters button on the right-hand side of
the screen.

Edit Remote Unit Data: 02ZABBA Name: SIP-CB

Ewvery 15 bin

E urs

Ewery 24 hours

Viewing the Cellular and Hardware Status
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The following information screen will appear.

Cellular Call Parameters

Cellular and Hardware Status Screen

The Error Code Stack is a list of the most recent 30 errors that were detected and displayed on
the LEDs. The most recent code appears first. Besides pointing out hardware problems certain
other codes might explain why calls are failing and have to be retried. For instance you might
see codes relating to loss of signal or network registration, both of which might indicate that the
unit is in a marginal reception area.

The Registration Status number will be ‘001’ for registration on the “home” network or ‘005’ for
registration on a roaming network.
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Earlier versions of the data collection software (DC-2000) do not process the CNI2’s additional
information but it can be viewed using a utility called Call Diagnostic Dump.

%mnDC2008 Launcher Yersion 2008.0.0 == x]

I717) MERCURY INSTRUMENTS

Ayvallable Applications:

[Z3 Configuration =]
[Z3 Custom

[Z3 Diagnostics

1{% Call Diagnostic Dump

[£3 Reporting
[Z3 Swstem Setup
[Z3 Uilities

Close | Help |

User: user | | | |

Starting the Call Diagnostic Dump Utility

When DC-2009 processes the CNI2’s information it creates a file called a “raw file”. This is
usually stored in the Data Processing folder and is usually in a sub folder called “Output”. Each
file has an extension of “.raw”. The filename itself is a conglomeration of the date, time and a
sequence number. It does not contain the unit’s ID number, so finding the right file is somewhat
difficult. But the Diagnostic Dump utility does have a way to select only raw files that are
associated with a particular RUID.

In the next figure we show how a raw file is displayed. You will see that the unit’'s RUID number
appears at the top of the screen along with the time of the call.
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R calldiag - [2007050315231 T0D46.RAW] =01 =]
[ e view Query Window Help =181%]|
= &l
Calls: Thu May 03 15:26:14 2007 Detall=s x>
Received Data Record -

01 000 oO1 00 45 00 02 70 11 11 11 4C 2A 15 10 81 30 0O NESh S SRS 1% FEPNRS] p b3

01 OOF OF 10 09 26 15 23 01 CO 0O 0D OF FF FF FF 00 0O SE e AR

01 01F OO0 FF FF FF Q0 00 QQ FF FF FF 00 00 00 FF FF FF  ..ceouse fessaas .

0l OZF 00 OO0 OD OD OO FF FF 0D OO FF FF OO 00 FF FF OO0  .....cocvvivnmas

01 O3F 00 FF FF 0D OO 46 E5 15 23 D1 03 59 98 2B 33 2E  ..... Fa.f..Y.+3.

01 04F 32 33 2C 2B 31 2E 37 33 2C 2B 33 2E 34 32 2C 2B 23,+41.78,+3.42,+
01 OSF 32 32 2E 33 2C 30 30 31 2C 38 33 34 34 2¢ 35 65  22.3,001,8344,S5e
01 O6F 33 31 2C 54 2D 4D 6F 62 69 6C 65 2C 33 2C 31 33 31, T-Nobile,3,13
01 07F 32 31 39 36 30 33 34 31 33 2C 30 30 30 30 38 2C  219603413,00008,
01 OBF 20 30 30 30 31 2C 32 33 20 31 36 20 32 32 20 32 00001,23 16 22 2
01 09F 31 20 2C 00 00 00 GO 00 00 00 00 00 00 00 00 00 1 ;.ereennnrannes

01 OAF OO0 00 OO0 00 00 Q0 00 00 OO0 Q0 00 00 00 00 00 00 .scecssevsssnss .
01 OBF 0O OO0 OO 0D OO QO OO 0O OO0 QD OO0 OO OO0 OO 00 00 .....cocvavvnnns
01 OCF 00 OO0 OO0 0D 0D OO0 OO 0O OO0 OO0 0D OO 00 OO0 00 00 .cavessasmnsamans

01 ODF 00 OO0 OO0 OD OO OO OD OO0 OO0 OO0 OO0 OO0 00 00 20 00  ....ovsavarsnaas
01 OEF 00 00 OO OO0 OO0 0D QO OC 0O OD OD 00 00 O0 OO0 OO0  .sccvsncsssennas

01 OFF 0O OD OD OO QD QD OO 00 OO0 QO QD OD OO0 OO0 00D DO seevssmmonunonmes
01 10F OO OO0 OO OO OD QD OO OO OO0 QO 0D OO 00 O0 OO0 OO  cevevemmsmaonmns
01 11F 00 00 OO0 0D OD 00 OO 0D QD QO OD OO 00 OO0 OO0 OO0  ceescomasnnsnmas ‘:J
Ready T e

Using the Call Diagnostic Dump Utility

The screen is formatted to show the data in both hexadecimal and ASCII format. Most of the
information on the ASCII side of the screen is readable and contains information about the
CNI2’s power condition and cellular status. This portion of the message is highlighted in the
next figure.

Feceived Data Record -
01 000 01 00 45 00 02 70 11 11 11 4C 24 15 10 81 30 00 Y I QI PR & Y :j
01 OOF OF 10 09 26 15 23 01 CO OD OO O7 FF FF FF 00 00 I 15 Y ———
01 O1F OO0 FF FF FF OO0 OD OO0 FF FF FF O0 00 OO0 FF FF FF .. ... iiecinniasa
01 0O2F 00 OO0 QO OO0 OO FF FF OO OO FF FF OO0 OO FF FF 00 Bl R e B

01 O3F 00 FF FF 00 OO0 46 25 15 23 01 03 59 98 2Rl o aaaan F%.#..?Fﬁ.
01 D4F 32 33 2C 2B 31 ZE 37 38 2C 2P 33 2E 349 32 2C 2B 23,%1.,778,+3.92,+
01 O5F 32 32 2E 33 2C 30 30 31 2C 38 33 34 34 2C 35 65 22.3,001,8344, S5e
01 O6F |33 31 ZC 54 2D 4D 6F 62 69 &6C 65 2C 33 2ZC 31 33 31, T=Mobile, 3,13
01 O9F J32 31 39 36 30 33 34 31 33 2C 30 30 30 30 38 2C £19603413, 00008,
01 OBF 30 30 30 30 31 ZC’SZ 33 20 31 36 20 32 32 20 32 DDDDI[ZS 16 22 2
01 09F 31 20 2C 00 OO0 OO OO OO0 ©OO0 OO OO OO0 OO OO OO0 OO Logasimnamiwisis

Status and Cellular Information on the Call Dump Screen
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Here is how the information is formatted in the order it appears, including the comma (,) that
separates each item:

Parameter ltem Example
Internal logic supply voltage (volts) +3.23,
Loaded battery voltage (volts) +1.78,
Radio power voltage (volts) +3.42,
Temperature at site (°C) (x 2°C) +22.3,
Cellular registration status: 001,
001 = registered on home network,
005 = registered on roaming network
Cellular tower location (4-digit hex) 8344,
Cellular tower ID number (4-digit hex) 5e31,
Cellular provider's name T-Mobile,
Signal strength at time of call (in terms of “bars” (1 — 5) 3,
Cellular mobile directory number (phone number assigned 13213946414,
to account) (Note-1)
Number of successful calls since reset 00008
Number of unsuccessful calls since reset 00001

Cellular Information Fields

Note: The phone number may include characters such as international dialing prefixes.
Status and Cellular Information

Following the power and cellular status is a list of the most recent errors that were detected and
displayed on the LEDs. Each code is separated by a space and the list ends with a comma (,).
The most recent code appears first. There can be up to 30 codes listed.

01
01
01
01
01
01
01
01
01
o1
01
01
01

ooo
ooF
O1F
DZF
O3F
04F
OsF
O&F
o7F
osF
09F
QAF
OBF

Received Data Record

01 00 45 00
OF 10 09 26
00 FF FF FF
o0 00 00 oo
00 FF FF 0D
32 33 2C 2B
32 32 ZE 33
33 31 2C 54 2D 4D &F B2
32 31 3% 36 30 33 34 31

0oz 70 11 11
15 23 D1 €O
00 00 OO FF
0o FF FF 0O
00 46 25 15
31 2E 37 38
2C 30 30 31

11 4C ZA 15 10 &1 30 00
00 00 O7F FF FF FF 00O 00
FF FF 00 00 OO FF FF FF
o0 FF FF QO QO FF FF 00
23 01 02 52 98 ZB 33 2E
2C 2B 33 2E 34 32 ZC 2B
2C 3B 33 34 34 2C 35 85
69 &C £5 Z2C 33 ZC 31 33
33 2C 30 30 30 30 38 2C

30 30 30 30 31 2C |32 33
31 20 2C 00 00 00 OO0 DO
00 00 QOO OO0 0O 0D OO OO0
00 00 0D OO OO 0O 0D DO

20 31 36 20 32 3E 20 32
00 00 OO 00 0D OO0 OO 00
00 00 OO QD QO 0D OO 00
00 00 OO OO QO QD OO OO0

aaaaaaaaaaaaaaaa

23,+1.78,+3.42,+
22.3,001,8344, 5e
31, T-Nobile, 3,13
219603413, 00008,

Previous Error Codes on the Call Dump Screen

Besides pointing out hardware problems, certain other codes might explain why calls are failing
and have to be retried. For instance, you might see codes relating to loss of signal or network
registration, both of which might indicate that the unit is in a marginal reception area.

140



CNI2 Operating and Installation Guide

The entire string of power, cellular and error status ends with a O (null). This portion of the raw
file could be processed as a comma-delimited file by a spreadsheet program. But beware that
the length of the data preceding this information is variable, so this information block may not
always start at the same location with each call.
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MAINTENANCE

BATTERY REPLACEMENT

Life of the battery pack is dependent on several factors such as the number of calls made per
day or month, the number of inputs attached, etc. Some users may prefer to wait for a low
battery alarm to be reported before sending a person the field to replace the pack. Others may
prefer to replace the battery pack on a fixed schedule, regardless of the remaining battery
capacity. This approach has several trade-offs, which include higher reliability and less down
time but at the extra expense of purchasing batteries more often. There could potentially be
lower labor costs for the field technician if he or she is also servicing other nearby equipment.

Replacement of internal battery packs is quick and convenient by pressing left-wards on the
large plastic tab and pulling the pack out. Take care to not lose grip of the battery pack while
disconnecting the power connector from the CNI2 board. Battery replacement intervals will vary
depending on frequency of calls and the battery type (lithium vs. alkaline).

CLEANING AND CHEMICAL COMPATIBILITY LIST

Acceptable cleaning and degreasing agents for the external surface of the CNI2 enclosure:
Mineral Spirits, Isopropy! Alcohol, mild soap and water, VM&P Naptha, Fantastik, Windex, Joy
dishwashing soap, Top Job, Mr. Clean, Formula 409.

MAINTENANCE CHECKLIST

A regular program of performing inspection and maintenance on a CNI2 when in the field offers
the following benefits:

a) Longer total service life of the product
b) More reliability, less downtime
c) Decreased risk of potential hazards caused by deteriorating wires, etc.

Each user will have their own internal policies for maintenance / inspection of equipment, which
includes regulators, turbine meters, pipelines, and electrical equipment to name just a few.
Some of these policies and schedules are dictated by statutory requirements that must be met,
and some are based on internal corporate experience where the benefits of regular
maintenance have become apparent.

Physical inspection of the equipment is also necessary, with the following list provided as a
starting point:

1) Check the condition and integrity of the cables leading into the CNI2. Long term
exposure to the elements may cause the cable jacket to become brittle. Physical
damage from lawn equipment or similar equipment is not uncommon. Maintaining the
cable in good condition will enhance the reliability and safety of the system.

2) Check for evidence of tampering, vandalism, or unintended impact damage. If someone
has attempted to tamper with the unit, there may be evidence of screwdriver pry marks
on the door of the enclosure. Such a unit should be serviced immediately, since the
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3)

4)

5)

water ingress resistance of the CNI2 will have been compromised, which reduces the
overall safety and reliability levels.

If the enclosure is opened for service reasons, check for any evidence of moisture
accumulation, mold, or cable corrosion. Inspect the enclosure gasket for evidence of
small cracks, which would indicate that it should be replaced. It is normal however that a
gasket will have a slight indent mark due to the compression from the lid. Insects will
normally not be an issue so long as the cable glands were properly tightened during the
initial install. Performing this periodic service step increases potential service life,
reliability, and maintains hazardous area safety.

Where the CNI2 has the external antenna connection option, this should be inspected
for corrosion. Normally it is best policy to completely seal the connector area with a
suitable sealant.

Cleaning / decontamination of the enclosure’s exterior is normally not necessary, except
to address obvious issues such as a bird or hornet nests atop the unit. If it is desired to
clean the surface for better label visibility, then a cloth heavily dampened with water or
aspray cleaner such as Clorox Formula 409 will work.

/A

L WARNING — Explosion Hazard

The plastic enclosure’s surfaces are potential sources for static charge accumulation
when rubbed with a dry cloth. This could result in static discharge, which would then
lead to hazardous gas ignition / explosion.

Always use a damp cloth when cleaning the outside surface of a CNI2 enclosure.

Additional service is normally not required, unless it becomes necessary to swap out a CNI2 or
diagnose problems. Precautionary guidelines when using multi-meters and other diagnostic
equipment while inside a potential hazardous gas environment apply here.

/A

L WARNING — Explosion Hazard

Do not make or break connections while the circuit is alive unless you are in an area
known to be non-hazardous. This includes both field wiring connections and battery
pack replacement.

If there are any operational problems directly related to the electronics of the CNI2, then it is
often times more convenient to swap the unit out with a spare and then later make a
determination in the repair shop as to whether it should be returned to Honeywell for service.
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ESD HANDLING PRECAUTIONS

Any electronics device contains components sensitive to ESD (electrostatic discharge). For
example people experience up to 35kV ESD, typically while walking on a carpet in low humidity
environments. In the same manner many electronic components can be damaged by less than
1000 volts of ESD. For this reason you must observe the following handling precautions when
servicing this equipment:

1)
2)
3)

4)
5)

6)

7

8)

9)

Always wear a conductive wrist strap.

Eliminate static generators (plastics, Styrofoam, and so on) in the work area.

Remove nylon or polyester jackets, roll up long sleeves, and remove or tie back loose
hanging neckties, jewelry, and long hair.

Store and transport all static sensitive components in ESD protective containers.

Disconnect all power from the unit before ESD sensitive components are removed or
inserted, unless noted.

Use a static safeguarded workstation, which can be set up by using an anti-static kit
(Motorola part number 0180386A82). This kit includes a writes strap, two ground cords,
a static control tablemat, and a static control floor mat. The Motorola part number for a
replacement wrist strap that connects to the tablemat is 4280385A59.

When anti-static facilities are unavailable, use the following technigue to minimize the
chance of damaging the equipment:

Let the static sensitive component rest on a conductive surface when you are not
holding it.

When setting down or picking up the static sensitive component, make skin contact with
a conductive work surface first and maintain this contact while handling the component.

10) If possible, maintain relative humidity of 70-75% in development labs and service shops.

Less humidity is more conducive towards static charge buildup and subsequent
discharge.
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CONTROL DRAWINGS - HAZARDOUS AREA

HAZARDOUS AREA CLASSIFICATION (NORTH AMERICAN CLASS I, DIVISION 2)

The CNI2 is approved for use in hazardous gas environments, Class I, Division 2, Group-D
(methane, propane, butane), temperature class T4. Equivalent ratings as defined by the NEC /
NFPA7O0 article 501 are Class I, Zone 2, Group IIA. Prior to installing equipment, always confirm
the safety ratings are appropriate by checking the label affixed to the product.

The NEC / NFPA-70 text provides important guidance for proper electrical wiring methods,
grounding, safety area classifications etc. Articles 500-505 are of particular relevance to
hazardous gas environments.

Control drawing 40-5084 defines the exact parameters related to all permissible inputs, outputs,
battery options, and site information. This drawing is also available in electronic PDF format free
of charge upon request. Contact your local Product Support Specialist for assistance.

NOTE: The hazardous ratings label affixed to the product should be relied upon as being the
most reliable source of information concerning approved ratings. This manual and similar texts
or brochures may be updated periodically to reflect new product improvements or additional
certifications that have been obtained.

145



CNI2 Operating and Installation Guide

- ™
YRy [3E] ENOTEYEYH- O
B T

.._Hu.w.zﬂ._..nuu._ SO TrH Frmrs L
2—3NCE T MO 'NOLYTHLSNI EIND WU XN Zm4 Y
__“.m“__.. PR _ .._....___"_".__ _._.L.....m. Tl RN Y P ATLLEE TR 3L AR frh
ey p—— e
S1MALIAH LS hﬂ?ﬂim—:@ H A an — _M_“_E.ﬂ.r.-ﬂ ﬂ E
e ]
| |

u S N
R TR POTTPL M o R e G I IEn ' AT %m
] M MH] 35 AL B T B A THEE BO DA ——
L AT M0 MOt W ACUWE D CMod™s O S AR O T FAITE bl WAL -
TEENMCHOLL O ITTWN e B F L SHLTRUS S
ADIHEVHHI L RS B hOGLUNG SHO 3o DR _ P— _H
ACULYE T 7 ML HOG (MWW [ UMKtV BT HOLBRHT r ey
Ri-E A0 LM N0 Y Gkl 4 HAUTHLS ST
HIW TEVO COTEE 4 Ak S0 HOO QUM O LeWGY 4 T SENTE RS 00 WAL
HSHE M HOIMNE 0L S C-E WA J0 GG T B ' U0 ALY

TOLYARAGF] WLVTRFIEH P “CWTLLA b1
WAL TN NcH TaTiOH FENAD SHL 3NDGIN 7
TOESH-A01 0 0L HEHA O Y 3 EOHN IS 3 0O B
HLEHS ol TS NN ¥ R QL MIUIMGEd 100 o LS

30 S HETH A RN JHL ETTH LG IMTEF BN T

H%Euhnhzqi.ﬂn_nﬂﬁiﬁ-!hd ey L ““”_ﬂﬂ””—“ﬁz
HiW MO H JEE_EEI!._. EHE J— racnren ou| G B (o]
=m EEn v Wi o - Ersm vl

|5 . o]

.-:.p_“___..lu_ﬂ.“hl.ﬂﬂ . ._N....H._..A_
M SRAES TR BF SHAATT T ATIM] OTEE TE '_Hu.l.—i!“_

[ - Gl

146

FEHURHN B RO D Z1R0
FOOdM 1N "TOUON

Wiy [345E] ENODEYTYH- O

WI Y BT 5dMdad 2 INDE | 5510
a4y ddd T WO T SRS
TIOWNIN SMeErZvH

kA
b




CNI2 Operating and Installation Guide

BE- - —

wBI "HOILy20 S EYH

TOMOE T WO CTHAUNTTRLS R BN
[ I R TREY I TR N

L R TR
Lo A

TR CTTRRCLAR, Ll ST | 5 21 LLST s

P 1 1 LT L
SLMALAE LSK ARSI E

I W H WOHIO [l 3FA T ADUTE M O
ML I [GUTIWT 3 THHE Mo TRC T

TENELMERGLLUE (WY LI iy B ¥ L O OUSHAEEE U N

WORSTH-A0N 3 Ol R0 LS A MUAGH L0 O T

dWUND WS S HELILER (b’ [l LNe—MR0 S0 U
EdHE B0 TULUAHES AT B ORELDE K PSSO TIT MY

'WIH THYD IOTTHE ¥ 30 S0 HoE cHN0 0L LAY oW M
TVEAE B NOWAO 0L ODSHE TEnG 40 G0 YO0 ¥ AT0 JL e

Ol TWD BPENRANTG ¥ HOYILP Gl MIUMGH B 0 U T

30 0L URTH H VaN JHL GO LWCRLAST] W 0 R
iﬂuﬂl.ﬁﬁ.:ﬁ!ﬁuﬂiﬂﬁuiﬂ!

B4l HUN SRS HI TRaoH| PELWTWER @ WL 2
|—Lid 200 TRMMUTIT HalOev

HIN 3HMMDTS M T S LNTHRHI Hol DA 34 *1

-

VIHY (3475 SOSETrH—NGH

vy (3IvS) SCHNTYH—NOH

FEOLEWH SRS TR
FETTRM IN TTHION

YI ¥ AL &N0ED T 02 T BT
U % 0 M T 0 SEeT
PRCLYEON STIDKIENTYH

147



CNI2 Operating and Installation Guide

%ﬁ“
s T YA (VS STERRIFTTH—FON -
E=3ME "E N0 CTIOUNTTRISHI EIND
T L A N P mnll
S Y TN I I K
R T [ I s __.
IONACTTRICLER L SRR 1 5™ 21 LL STk s -
ST MIWARLEH | AR TRt E wemeee Gl [T
E " fr .

NS o wasesoT B (DA (B Gk i A e T __ 01— | [ 38
"JPJ!EH—.’.—EU.EHHEEEE o TR T _ 4 _

1" N0 GO A0 LG vl AR OIS 5 Sk LM bl TIL ror)
TENENTVHGEGUN| OW UGWeIie 3 I ¥ o S Hn 00 el E ==
T EnSH-HCH H Gl WD B M T MEd L 3 D M- T
T o T e e R e il — Py
IO TG0 SOEHS W J1 GG HUOD DANICAR [ LD OR FTH W X Wasen £ e
"WHE B BORRCD ol THHE 10T 40 TH TTHE Y LHG 3l 'L nu_..-__.-__.nl._

THLDTEI LM | HOLTAUS W Oy LA
"EHRUHDd WHOLDNY H1I ™I BO A JHL O

"SI —HCH 38 Gl WA G VY JHL N 1D 3HL 40 o7
BSOS Ol TN O AWYERORS ¥ HOVUY O CRLUNED G @ LT o g

31 HIE JHL THA v H.._ﬁn-._uuﬂ !ﬂ%ﬁ“:ﬁ.ﬁ_: [l

YHEHHADMDO MEEH A HAdd ] HIN M Eguﬁt
I AW 3 A L S U MR 0N OO T T

mﬂa:...l%:...!ﬂﬂug:ﬂ_ﬁd __I.IIHH...._HI e & o el
HIR TEWMTN W TS VTS G A L EHM“E
i - [mE Fd

[ 5] =, ]

BFd TM EHE W HE 3R ]_m..r.l._..:“_

_-:_H._nu.!_.._.“..:.i-.ﬂ.u _I_.I.._n.!.
[ - [l

148

FEH IR TS Z1RE]
FEITH 1IN “TIgM

Y3y (vS) SORNIYH-RON




CNI2 Operating and Installation Guide

EE- - —

VS HALYIT] SNROHYZRH
T-3INEZ 'T WK HOWETIVISHE 2INA
[T BT I T RCNrY NET TR SR

=
ue
ZE |
23|
5

HMW TWHD [ETTAHE W A 3G HUE OHMRE G L4 G 5 3

'HRHP & S 3 JOHE IR 0 O W ¥ OB ALY
"R W WA TRAEN ] OWY '3 THWELr IV O~ TR |
SEHBRH EGE TVHALKINY HEd WhhaT BN HL 3OHATH 1 A W H

THRNCW-LIF) 3 [ RS 3 ' 3 BTN THS 3L 0 b L e

BTG S T MR v HD' ol MURAd A 1% ma 20 mansa
T2 ¥ I W u%hﬁ%l_ﬁﬂi

H ENZ 3L TTHR D55 M0 BeITISS HL | M

YOLTRHCOE] HDE 3H NN 0 EE TW 1N BT b
0L AR T Y SHL TOTTN WG TR M 0 T

Hhd TULHY 9t NN K TSHLTE WKL
3 HUR IFWTMMIN U TR SOY TR 51 K 3

JF-Lidg IO WELTTT LREMTR
HUN JTHWE WY HI ThiEH| 'l P S CL

Yy (39S SO EWH— Rk

ML NGS E1M
SETTHEM IN ‘E0aM

W1 % °0 RS E JHAZ ' BAYTR
0 & 0 BdNCHD T A0 ' BEYT
IHOUYOCT SN0aEYSH

149



CNI2 Operating and Installation Guide

SPECIFICATIONS

CERTIFICATIONS

Measurement Canada (metrology) --- (pending)

CSA: Class |, Div 2, Group-D Hazardous Gas Areas --- (pending)
FCC CFR 47 Part 15 (B) and ICES 003 --- (pending)

FCC Parts 22, 24 IHDT56HQ1 (G24-L) and IHDP56JE1 (C24)
PTCRB for the GSM network
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MECHANICAL

Operational Temperature range
-22 °F to 158 °F (-30 °C to 70 °C)

Terminal Block Screws
Use a slotted screwdriver having a blade width of 0.140" or 9/64” typical.

Environmental Ratings

Enclosure is equivalent in protection to NEMA 3R, suitable for indoor or outdoor use, providing a
degree of protection against solid foreign objects, and to provide a degree of protection with
respect to harmful effects due to ingress of rain, sleet, snow or formation of ice on the
enclosure. Fiberglass reinforced polycarbonate enclosure is resistant to the effects of long term
UV exposure.

Enclosure Mounting

Various mounting options are available, including flat wall, pipe clamps, or direct meter mount.
Contact a Mercury Product Support Specialist to discuss your application and the most
appropriate solution.

Mounting Direction
To maintain integrity of the enclosure protection rating, the enclosure must be mounted in a
vertical configuration.

Humidity Range

Operational range of 5 - 95% R.H. If the product is to be retained in storage for any length of
time, it is recommended that the humidity range be maintained between 10 - 70% R.H., non-
condensing.

Cable Glands

A maximum of three cable glands can be populated onto the enclosure. The actual number of
supplied glands will vary depending on the configuration ordered and whether the CNI2 is
supplied with or without an index.

Weight of CNI2 with Wall Mount Option: (w/o batteries)
2.4 pounds

Weight of CNI2 with Meter Mount Option: (w/o batteries)
3.4 pounds

Battery Pack Shipping Weight

40-5170 0.6 Pounds (dual cell lithium, disposable)

40-3444-1 1.0 Pounds (quad cell lithium, disposable)

40-3503-1 0.4 Pounds (quad cell Alkaline molded plastic housing without cells)
40-3503-1 1.6 Pounds (quad cell Alkaline molded plastic housing with cells)
40-2596-1 1.4 Pounds (quad cell Alkaline disposable)
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SPECIAL CONDITIONS OF USE FOR HAZARDOUS GAS LOCATIONS:

Under certain extreme circumstances, the non-metallic parts incorporated in the
enclosure of this equipment may generate an ignition-capable level of electrostatic
charge. The equipment shall not be installed in a location where the external conditions
are conducive to the build-up of electrostatic charge on such surfaces. Additionally, the
equipment shall only be cleaned with a damp cloth.

If the equipment is likely to come into contact with aggressive substances, then it is the
responsibility of the user to take suitable precautions that prevent it from being adversely
affected, thus ensuring that the type of protection is not compromised.
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ELECTRICAL - POWER

Battery Voltage: (without load applied)
Lithium = 6.9 Volts, Alkaline = 6.0 Volts

Approved Battery Pack Assemblies

40-5170 Dual cell lithium, disposable configuration.

40-3444-1 Quad cell lithium, disposable configuration.

40-3503-1 Quad cell alkaline molded plastic assembly (replaceable cells).
40-2596-1 Quad cell alkaline disposable configuration.

Battery Life
Highly dependent upon number of pulse counting inputs, cellular call durations, and the number

of calls made per day or month. Due to the number of potential variables, this is difficult to
predict for all circumstances. Mercury can provide reference information that details a single
“typical” site and the expected life based on this example case.

/I cAUTION:
Disposal of lithium battery cells is strictly regulated in most areas as hazardous waste material.
Consult your regional waste disposal authority to ensure full compliance with legal statutes
when disposing of cells.

/A

L WARNING:
Transport of primary cell lithium batteries (even when fully discharged) is strictly forbidden on
passenger aircraft. Cargo shipment of batteries via UPS, FedEXx, etc., requires approved
shipping containers, packing methods, MSDS information, and other paperwork to be included.

Current Requirements during Transmission

GSM: During transmission the average current is 300 mA but peak currents can be as high as
2.0 amps for a duration of 0.5 milliseconds every 4.5 milliseconds.

iDEN: During transmission the average current is 250 mA but peak currents can be as high as
1.2 amps for a duration of 15 milliseconds every 90 milliseconds.

CDMA: During transmission the maximum current draw is 800 mA.

Sleep current (data logger mode, no communications option boards)
< 350 pA.

Sleep current (transparent modem mode, no communications option boards)
< 300 pA.
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Boost Capacitor
Connects to the TB1 terminal block and assists the battery pack during peak current events,
usually during radio transmission.

Low-Voltage Detector
Measured at the TB1, J1 and J2 power connectors, which ever has the highest voltage. A user-
selectable alarm point in the range of 0.1 — 28 Vdc can be used to report low-voltage situations.

Power Input #3 (TB1) Connector Type
Screw terminal, 5.08 mm (0.2”) spacing. 90° entry. 14-26 AWG (0.14 — 1.5 mm) wire size.
Maximum torque is 0.6 Nm (5.3 Ibs.-in). See next illustration for polarity.

Power Input #1 & #2 (J1 and J2) Connector Type
3-pin JST B3B-XH-A. Recommended mating connector is JST XHP-3 connector housing with
two SXH-001T-P0.6 female contacts. See next illustration for polarity.

e
OO |TB1 e =+

— SH O
T JZ2 | s

+ |

Power Input Connector Polarities
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ELECTRICAL - GENERAL

Pulse Count Retention Memory
32k bytes or 60K bytes (user-selectable)

Flash Program Memory
116k bytes. Holds operating system and configuration values.

Static RAM Memory
8k bytes.

Clocks

Main frequency: 15.360 MHz

Time keeping frequency: 32.768 kHz

“Sleep” frequency: 200 kHz nominal (internal oscillator), bursting to 15 Mhz during input sample
periods in data logger mode.

Logic Supply Voltage
3.3V nominal. This supply is also available on Expansion Port#1 (J8) and Expansion Port #2
(J3) but is intended to be used as a reference and not as a power source.

Auxiliary Supply Voltage

3.6V, 1.5A max. Normally only used to power the cellular and is normally under the control of
the processor. This supply is also available on Expansion Port #2 (J3), the serial port terminal
block (TB2) and the middle pins of the J1 and J2 power input connectors. These connections
are current-limited with a replaceable 250 mA fuse (Littelfuse 251-250 or equivalent).
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ELECTRICAL - DIGITAL OUTPUTS

Number of outputs
Six outputs are available if not being used as inputs.

Output Configuration
Push-pull, +3.3V, 2 mA max. Programmable as normally low or normally high.

Source resistance
100Q

Operating Modes
Up to three outputs can be changed remotely using DC-2009° data collection system.

Any output can be configured to follow an input.
Some outputs can be configured to be used by the CNI2 to control external power sources.

J7,J9,J11, J12 Connector Type
2-Pin MTA with 2.54 mm (0.1"”) spacing. Recommended mating connector is AMP 641190-2.

TB4 Connector Type
Socket: RIA Connect Type 343, 4-position, Part number P/N 313431-04
Plug-in Terminal Block: RIA Connect Type 339, 4-position, Part number P/N 313391-04

Recommended Output Cable

Alpha 6300/4, Belden 9534, or equivalent having less than 100pF/ft capacitance. This cable
type is 24awg, shielded, and has a PVC jacket. Terminate only one end of the cable shield to
signal common or ground. Maximum cable length run should not exceed 1000 feet. Other
cable types or gauges can be also be used as long as careful consideration is given to suitable
wiring practices and performance.
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ELECTRICAL - DIGITAL INPUTS

Number of inputs
Six inputs are available if not being used as outputs.

Input Configuration
Form-A or Form-B (independently configurable). Two inputs can be paired for Form-C
operation.

Input rate (sampling mode)
10 Hz maximum

Minimum input pulse width (sampling mode)
25 mS.

Sample rate (sampling mode)
1 - 50 samples per second (applies to all 6 inputs). Sample rate is user-selectable. A value of
0 selects edge-detection mode.

Debounce Count (sampling mode)

Number of samples needed to declare an input valid. This is user-selectable and each input is
independently configurable. For instance if the sample rate is 4 samples per second, and the
debounce value is set to 20, then the signal must be in the same state for 20 consecutive
samples to be declared valid, which would be for a period of 5 seconds. Debounce values are
ignored in edge-detection mode.

Input rate (edge-detection mode)
TBD Hz maximum

Minimum pulse width (edge-detection mode)
TBD mS.

Wetting current per input
33 WA nominal.

Wetting voltage
+3.3V nominal.

Input resistance
100Q

J7,J9,J11, J12 Connector Type
2-Pin MTA with 2.54 mm (0.1"”) spacing. Recommended mating connector is AMP 641190-2.

Recommended Input Cable

Alpha 6300/4, Belden 9534, or equivalent having less than 100pF/ft capacitance. This cable
type is 24awg, shielded, and has a PVC jacket. Terminate only one end of the cable shield to
signal common or ground. Maximum cable length run should not exceed 1000 feet. Other
cable types or gauges can be also be used as long as careful consideration is given to suitable
wiring practices and performance.
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ELECTRICAL — SERIAL PORT (TB2)

Number of input lines
Two (2), RXD receive data and DTR handshake

Input levels
DTR: £15V max.

RXD: £15V max (JP3-3 in B-C position) or +3.3V/0V max JP3-3 in A-B position)

Number of output lines
Three (3) with EIA / RS-232 levels: TXD transmit data, DCD and DSR handshakes

Three (3) with non-inverted logic levels: TXD_B transmit data DCD_B and DSR_B handshakes

Output levels
5.5V max for EIA / RS-232 signals.
+3.3V / 0V max for logic-level signals.

Bit rate
300 to 115200 (user-selectable)

TB2 Connector Type (RXD, TXD, GND)
Socket: RIA Connect Type 343, 3-position, Part number P/N 313431-03
Plug-in Terminal Block: RIA Connect Type 339, 3-position, Part number P/N 313391-03

TB2 Connector Type (all other signals)
Socket: RIA Connect Type 343, 7-position, Part number P/N 313431-07
Plug-in Terminal Block: RIA Connect Type 339, 7-position, Part number P/N 313391-07
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FUNCTIONAL

Modes of Operation

- Metretek “SIP” Pulse Accumulator, 1 — 4 channels

- Mercury Instruments “Mini-Max” (pulse accumulation only) or “PA” (Pulse
Accumulator)

- Simple transparent modem (CSD or IP)

- SMS Modem

Cellular Network Communications Options (varies with model)

- CSD Mobile Terminate
- CSD Mobile Originate
- TCP/IP Client

- TCP/IP Server

Paging Mechanisms

- Short message service (SMS)
- Voice call.

Status Indicators

- Two LEDs, red and green. Various patterns displayed to indicate connection status,
cellular network status and error codes.

Firmware and Configuration Programming

- Via connector J4 using a USB or RS-232 Programming cable and MP32 software.

- Over-the-air reprogramming via DC-2009°® data collection system and MP32
software

- Via RS-232 port using Master Link software (future option)
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CELLULAR RADIO AND ANTENNA INFORMATION

GSM24
Motorola Model g24-L Quad-Band GSM GPRS, FCC ID# IHDT56HQ1

CDMAZ24
Motorola Model c24 Dual-Band CDMA 1XRTT, FCC ID# IHDP56JE1

iDen270
Motorola Model i0270 Dual-Band iDEN, FCC ID# AZ489FT7011

Receive Frequencies

GSM, CDMA 824-849 MHz
GSM 880-915 MHz
GSM 1805-1880 MHz
GSM, CDMA 1930-1990 MHz
iDEN270 (iDEN 800) 851-870 MHz
iDEN270 (iDEN 900) 935-941 MHz
Transmit Frequencies
GSM, CDMA 869-894 MHz
GSM 880-915 MHz
GSM 1710-1785 MHz
GSM, CDMA 1850-1910 MHz
iDEN270 (iDEN 800) 806-825 MHz
iDEN270 (iDEN 900) 896-902 MHz

Antenna Connector
MMCX Jack (female), 50 ohm impedance, (GSM24, CDMA24, HSPA24)
U.FL Jack (male), 50 ohm impedance, (iDEN270)

Antenna (internal quad-band) (GSM24, CDMAZ24)
824 — 894, 890 — 960, 1710 — 1880, 1850 — 1990 MHz

Antenna (internal quad-band) (iDEN270)
824 — 894, 890 — 960, 1710 — 1880, 1850 — 1990 MHz
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ASCII CHART
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char
o oo Ml 32 &0 Space 64 40 @ 296 60
1 01 Start of heading 33 21 ! 65 41 A 97 61 =&
2 02 Start of text 34 2z r 66 42 EH 28 62 bk
3 03 Endoftext 35 23 # 67 43 29 83
4 04 End of transmit 3o 24 % 65 44 I 100 64 d
5 05 Enguiry 37 25 % 69 45 E 101 65 e
6 06  Acknowledge | 26 & 70 45 F 10z 66 f
707 Audible bell 32 27 ! 71 47 G 103 87 g
8 08 Backspace 40 25 72 48 H 104 63 h
9 02 Horizontal tab 41 29 | 73 49 I 105 69 i
10 0A Line feed 42 2A % 74 4A J 106 BA ]
11 QOB ‘“eticaltab 43 2B + 75 4E E 107 8B k
12 0C  Form feed 43 ZC 76 4C L 108 62 1
13 0D  Carriage return 45 ZD - 7Y 4D M 102 6D m
14 QOE Shift out 45 2ZE . 78 4E N 110 EE =n
15 QOF Shittin 47 ZF / 79 4F O 111 &F o
16 10 Datalink escape 43 30 0O g0 &0 P 112 70 p
17 11 Device control 1 49 31 1 g1 51 0 113 71 o
18 12 Device control 2 go 32 2 g2 52 E 114 72 r
12 13 Device control 3 51 33 3 g3 53 3 115 73 =
20 14 Device control 4 52 34 4 G4 54 T 116 74 ¢
21 15 Meq.acknowledge 53 35 & g5 55 U 117 75 u
22 16 Synchronous idle 54 36 & g Lo W 118 7o
23 17 Endtranz. block §5 37 7 a7 57 W 112 7?77 w
24 18 Cancel 56 38 § g8 58 X 1z0 78 =
25 12 End of medium 57 39 9 g9 59 ¥ 121 79 v
26 1A  Substitution 58 3A 90 EA Z 122 7A =
27 1B Escape 52 3B 291 E5E [ 123 7B
28 1C  File separator G0 3C <« 292 5C N 124 7C |
29 1D Group separstor 6l 3D = 93 5D ] 125 7D}
30 1E Record separstor 62 3E > 94 §&§E * 126 7JE -~
31 1F Unit separator 63 3F 72 295 5F 1z7 7F 0O
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