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Warnings and Cautions

Note and Safety Information

We use caution and warning statements throughout this book to drawyour attention to important
information.

Warning! Caution! / Note!
This statement appears with information that ~ This statement appears with information that is
is important to protect people and equipment  important for protecting your equipment and
from damage. Pay very close attentionto all ~ performance. Read and follow all cautions that
warnings that apply to your application. apply to your application.

L

Warning! Agency approval for hazardous location installations varies between flow meter models. Consult the flow meter
nameplate for specific flow meter approvals before any hazardous location installation.

Warning! All wiring procedures must be performed with the power off.

Warning! To avoid potential electric shock, follow National Electric Code safety practices or your local code when wiring this unit
to a power source and to peripheral devices. Failure to do so could result in injury or death. All AC power connections must be in
accordance with published CE directives.

Warning! Do not power the flow meter with the sensor remote (if applicable) wires disconnected. This could cause over-heating of the
sensors and/or damage to the electronics.

Warning! Before attempting any flow meter repair, verify that the line is de-pressurized.

Warning! Always remove main power before disassembling any part of the mass flow meter/controller.

Caution! Before making adjustments to the device, verify the flow meter/controller is not actively monitoring or reporting to any
master control system. Adjustments to the electronics will cause direct changes to flow control settings.

Caution! When using toxic or corrosive gases, purge the line with inert gas for a minimum of four hours at full gas flow
before installing the meter.

Caution! The AC wire insulation temperature rating must meet or exceed 80°C (176°F).

Caution! Printed circuit boards are sensitive to electrostatic discharge. To avoid damaging the board, follow these
precautions to minimize the risk of damage:

o before handling the assembly, discharge your body by touching a grounded, metal object
o handle all cards by their edges unless otherwise required
o when possible, use grounded electrostatic discharge wrist straps when handling sensitive components



Receipt of System Components

When receiving a Sierra mass flow meter, carefully check the outside packing carton for
damage incurred in shipment. If the carton is damaged, notify the local carrier and submit a
report to the factory or distributor. Remove the packing slip and check that all ordered
components are present. Make sure any spare parts or accessories are not discarded with
the packing material. Do not return any equipment tothe factory without first contacting
Sierra Customer Service.

Technical Assistance

If you encounter a problem with your flow meter, review the configuration information for
each step of the installation, operation, and setup procedures. Verify that your settings
and adjustments are consistent with factory recommendations. Installation and
troubleshooting information can be found in the SmartTrak® 100 Series manual.

If the problem persists after following the troubleshooting proceduresoutlined in the
SmartTrak 100 Series manual, contact Sierra Instruments by fax or by E-mail(see inside
front cover). For urgent phone support you may call (800) 866-0200 or (831) 373-0200
between 8:00 a.m. and 5:00 p.m. PST. In Europe, contact Sierra Instruments Europe at +31
(0)72-5071400. In the Asia-Pacific region, contact Sierra Instruments Asia at +86-21-
58798521. When contacting Technical Support, make sure to include this information:

e The flow range, serial number, and Sierra order number (all marked on
the meter nameplate)
e The software version (visible at start up)
The problem you are encountering and any corrective action taken
e Application information (gas, pressure, temperature and piping configuration)


https://test.www.sierrainstruments.com/userfiles/file/manuals/100-instruction-manual.pdf
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Chapter 1: Introduction

The innovative and flexible Compod Control Module is an accessory for the SmartTrak 100 gas flow
measurement and control instruments.

Using Modbus RTU digital communications protocol, a variety of unique features and capabilities are
made possible. Among these features:

Access to all vital data
Sophisticated alarm system
Totalizer

Pulse output

Analog inputs

SmartTrak functionality monitor
Digital outputs

Sierra Instruments provides a graphic application to setup the Compod features (see Appendix A).
You can also access all the features in your application using Modbus compatible software.

Important Tip!
To fully understand the Compod and its functions, it is recommended that you also
read the SmartTrak 100 instruction manual.




Chapter 2: Installation

The Compod is normally installed and tested at the factory. However it is possible to retrofit one on
your SmartTrak in the field, please contact the factory.



Chapter 3: Electrical Connections

All electrical connections are made on the left side of the Compod. There are two D9 connectors
which give access to input power, network interface and other options.

Pin Configuration
The image below shows the name of the connector and the location of “pin 1.”

Figure 1 Pin Configuration

com1 com2
Pin Function Pin Function
1 (arrow) | RS-485 Shield 1 (arrow) | RS-485 Shield
2 +24V Power 2 +24V Power
3 IDO — selection bit 3 Analog input 1
4 ID1 — selection bit 4 Pulse out / Analog input 2
5 RS-485 — B 5 RS-485 — B
6 ID2 — selection bit 6 Digital outl
7 Ground 7 Ground
8 ID3 — selection bit 8 Digital out2
9 RS-485 — A 9 RS-485 — A

Note!

The pin out for P1 can be found in the SmartTrak 100 instruction manual.

During power-up or reset the ID pins (TTL compatible) are scanned. These pins set the Modbus ID
code.

Hardwired Network ID

ID3 D2 ID1 IDO Modbus ID
open open open open Internal 1D
open open open GND 1

open open GND open 2

open open GND GND 3

GND GND GND GND 15




Instrument and Compod Power
The +24V (or optional PV1M 15VDC for meters) power and power return (GND) of the instrument

and the Compod are connected internally. Power can be applied in the following two ways.

1. Connect the power to the HD DB-15 connector (P1) of the instrument

2. Connect the power to one of the DB-9 connectors (COM1 or COM?2) of the Compod

Power supply requirements (ripple should not exceed 100mV peak to peek.

Instrument Type Recommended Input Voltage Minimum mA Requirement
(regulated)
M100 (all) 15-24 VVdc (£10%) 230
C100L 24 Vdc (£10%) 500
C100L-HP 24 Vdc (£10%) 800
C100M 24 Vdc (£10%) 800
C100H 24 Vdc (£10%) 1260
RS-485 Connection
Caution!

required.

The Compod is equipped with an optical isolated RS-485 interface. Don’t connect the
RS-485 shield to the ground of the power supply unless the isolated barrier isn’t

General 2-Wire Topology RS-485 Network

D1

Pull Up

Balanced Pair

Do

+
&
ﬂ Pull Down

Common

Figure 2 General 2-Wire Topology RS-485 Network

The “RS-485 — A” (also referred as -°) is connected with the DO line. The “RS-485 — B” (also
referred as ‘+°) is connected with the D1 line. The shield is connected to the common line of the
network. The use of line terminators depends on cable lengths and should be determined on site.

Cable

It is recommended to use a twisted pair type of cable (reduces radiated and received EMI). Category 5
cables may be used to a maximum length of 600 meters. To operate at cable lengths of 1000 meter it is
advised to use AWG 26 or lower.
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Terminator

Reflections in a transmission line can cause communication errors. To minimize the reflection it is
required to place terminator resistors at both ends of the cable. Never place a terminator resistor
somewhere along the cable; they need to be at the end of the bus. The use of line terminators depends
on cable lengths and should be determined on site. Typical values for terminator resistors are 120-150
ohm * (0.5 W).

Line Polarization

In noise environments it may be necessary to polarize the lines to ensure that the receivers stay in a
constant state when no signal is present. The polarization must be implemented at one location for the
whole bus. The value for the pull up and pull down resistors is between 450 and 650 ohms * (a higher
value permits more devices to be connected to the bus).

Note
For specific resistor values and other bus requirements consult your RS-485
master's documentation.

Daisy Chain Units
It is possible to daisy chain a few units using the COM1 & COM2 connections. A special cable can be
used to link the first unit through COM2 with the next unit through COM1.

The image below demonstrates how the units can be linked.

Warning!
For specific resistor values and other bus requirements consult your RS-485
master's documentation.

The following pins are used for the link cable:
e 1(RS-485 shield)

2 (Instrument/Compod Power)

5 (RS-485 - B)

7 (Ground)

9 (RS-485 — A)

11



Analog Inputs

The analog inputs can be used to connect various transducers (temperature, pressure etc.). Maximum
input range is 0-10 Vdc or 0-20 mA. Various options can be set through the Modbus control register
(40028). Analog input 2 (COM2-4) has a dual function. When the pulse output is enabled then the
analog input will not be available.

Pulse Output

The pulse output is a switch to ground with a series resistor of 250 ohms.

Warning!
For specific resistor values and other bus requirements consult your RS-485
master's documentation.

Digital Outputs
There are two digital outputs available which can be controlled through Modbus. These outputs are
commonly used for Alarms. The outputs are TTL compatible.

Relay Outputs
If required the digital outputs can be changed into relay outputs at the time of ordering.

Warning!
Never connect a remote pilot module to the instrument when a Compod is mounted
on it. Damage can occur.

12



Chapter 4: Communicating

Once the Compod is wired to the network and powered up it is time to communicate with it.

The default settings for the Modbus interface are as following:
e ID code = 1-247 (or 1 — 15 depending on the COM 1 ID pin settings)
Baud rate = 19200
Parity = Even
Number of bits = 8
Stop bit=1
Delay between receiving and transmitting = 2 ms

Changing the settings can be done through the boot loader (Chapter 7) or special registers.

Power Up

When powered up the green LED on top of the Compod enclosure will flash twice. During this time it
is possible to enter the boot loader (see Chapter 7on boot loader for more information). After the
flashing the red LED will light up indicating the initialization phase. During this time data is retrieved
from the SmartTrak and stored into the Compod memory. There is no communication through
Modbus possible at this stage.

Once all data is retrieved the red LED goes off and the green LED will start blinking as it receives data
from the instrument. Communication through Modbus is possible now.

If the communication with the instrument is lost for some reason, the Compod will try to establish it
again. During this phase the Modbus interface will not be active.

The red LED will light up every time a network message is received with the correct ID code.

ACTTI\VE @

SIERRA

Figure 3 LED’s showing the activities of the Compod

Data Format Various Registers

32 bit float (Real): IEEE 754 floating point, low/high word order

BCD encoded: hex encoded decimal values for example 0x89 = decimal 89

8 & 16 bit integer unsigned integer values

16 bits ASCII: ASCII encoded characters, high word = 1% character. 0x4944 = “ID”

13



Modbus Registers Overview

PDU Register Description Read/Write Data type No. registers
Address
Dynamic Data
$00 40001 Actual flow - low R 32 bits real 2
word
$01 40002 Actual flow - high
word
$02 40003 Set point - low word R/IW 32 bits real 2
$03 40004 Set point - high word
$04 40005 Totalizer3,4 R/W (Reset) | BCD 4
encoded
$05 40006 Totalizerl,2 R
$06 40007 Totalizer7,8 R
$07 40008 Totalizer5,6 R
$08 40009 Valve power R 16 bits int. 1
$09 40010 Analog CHO R 16 bits int. 1
$0A 40011 Analog CH1 R 16 bits int. 1
$0B 40012 Digital Data - IN R 16 bits int. 1
$0C 40013 Digital Data - OUT R/W 16 bits int. 1
$0D 40014 Alarm status R/W 16 bit int. 1
Settings
$0E 40015 Factory f.s — low word R 32 bits real 2
$0F 40016 Factory f.s — high
word
$10 40017 User f.s — low word R/IW 32 bits real 2
$11 40018 User f.s — high word
$12 40019 Gas span — low word R/IW 32 bits real 2
$13 40020 Gas span — high word
$14 40021 Trigl Low — low word R/W 32 bits real 2
$15 40022 Trigl Low — high
word
$16 40023 Trigl High — low R/W 32 bits real 2
word
$17 40024 Trigl High — high
word
$18 40025 Trig2 Low — low word R/W 32 bits real 2
$19 40026 Trig2 Low — high
word
$1A 40027 Trig2 High — low R/W 32 bits real 2
word
$1B 40028 Trig2 High — high
word
$1C 40029 Alarm Control register R/IW 16 bit int. 1
$1D 40030 Trigger source 1 R/W 16 bit int. 1
$1E 40031 Trigger source 2 R/W 16 bit int. 1
$1F 40032 Analog input setting R/W 8 bits int. 1
$20 40033 Pulse out control R/W 16 bits int. 1
$21 40034 Gas index R/IW 8 bits int. 1
$22 40035 Valve position index R/W 8 bits int. 1
$23 40036 Flow unit index R/IW 8 bits int. 1
$24 40037 Password RIW 16 bits int. 1
$25 40038 Input set point index RIW 8 bits int. 1
$26 40039 Analog output index RIW 8 bits int. 1
Static Data
$27 40040 Device firm rev — low R 32 bits real 2
word

14




$28 40041 Device firm rev — high
word
$29 40042 Device type 16 bits
ASCII
$2A 40043 Serial number — char 16 bits
1,2 ASCII
$2B 40044 Serial number — char
34
$2C 40045 Serial number — char
5,6
$2D 40046 Serial number — char
7.8
$2E 40047 Tag number - char 1,2 16 bits
ASCII
$2F 40048 Tag number - char 3,4
$30 40049 Tag number - char 5,6
$31 40050 Tag number - char 7,8
$32 40051 Tag number - char
9,10
$33 40052 Gas1—char1,2 16 bits
ASCII
$3A 40059 Gas 1 —char 15,16
$3B 40060 Gas 2 —char 1,2 16 bits
ASCII
$42 40067 Gas 2 — char 15,16
$43 40068 Gas 3 —char 1,2 16 hits
ASCII
$4A 40075 Gas 3 —char 15,16
$4B 40076 Gas 4 —char 1,2 16 bits
ASCII
$52 40083 Gas 4 — char 15,16
$53 40084 Gas5-char 1,2 16 hits
ASCII
$5A 40091 Gas 5 —char 15,16
$5B 40092 Gas 6 —char 1,2 16 hits
ASCII
$62 40099 Gas 6 — char 15,16
$63 40100 Gas 7 —char 1,2 16 bits
ASCII
$6A 40107 Gas 7 —char 15,16
$6B 40108 Gas 8 —char 1,2 16 bits
ASCII
$72 40115 Gas 8 —char 15,16
$73 40116 Gas 9 —char 1,2 16 bits
ASCII
$7A 40123 Gas 9 —char 15,16
$7B 40124 Gas 10 —char 1,2 16 bits
ASCII
$82 40131 Gas 10 — char
15,16
$83 40132 Sensor data 8 + 8 hit int.

15




$84 40133 Set unit to zero R/W ($A5) | 8 bits int. 1
$85 40134 Reset unit to factory R/W ($A5) | 8 bits int. 1
default
Special-Modbus Set Up
PDU Register | Description Read/Write | Type No. registers

Address

$1003 44100 | ID (1-247) R/W 16 bit int. 1

$1004 44101 | Baud rate R/W 16 bit int. 1

1=4800, 2 = 9600
3=19K2, 4 = 38K4

5=57K6
$1005 44102 | Parity R/W 16 bit int. 1
1=none, 2=0dd, 3=even
$1006 44103 | TX delay (milliseconds) R/W 16 bit int. 1
$1007 44104 | Reset unit: R/W 16 bit int. 1

Read value from this
register and write it back.
This will reset the unit

Registers Explained

The registers are divided into four groups. The first group (40001 — 40014) represents the dynamic
data. This group changes the most. The second group (40015 — 40039) contains the settings from the
instrument and Compod specific settings. The third group contains static data about the instruments.
The last group (44100 — 44104) contains special functions to change the Modbus settings while the
unit is in the network.

Registered Descriptions

40001: Actual Flow
The actual flow as measured by the instrument.

40003: Set Point

When using a controller the set point is shown. Writing to this register will set the set point. When a
set point is entered which is beyond the full scale of the instrument then the set point will be changed
automatically to the full scale value

40005 - 40008: Totalizer
Totalizer value BCD encoded. The first two registers are the value left of the decimal point. The last
two registers represent the value behind the decimal point.

Example:

40005 = 0x0010

40006 = 0x1204

40007 = 0x1654

40008 = 0x4500

Total = 12040010. 45001654

40009: Valve Power
Value representing the power injected into the value (when using a controller). The value will range
between 0 and 3200 (4095 when purging the valve).

16



40010 - 40011: Analog Inputs 1 & 2
Values from the analog inputs are presented as raw values ranging between 0 and 1023. The analog
input settings determine the range.

40012: Digital Inputs
This value reflects the ID bits on P1 (true value, 0 =0, 1 = 1). The ID pins can be used as TTL inputs
but keep in mind that during power up these pins function as ID pins.

40013: Digital Outputs
Writing to this register will set the two available digital outputs (when not assigned to the alarm
system). Digital output 1 is linked to bit 0 and digital output 1 is linked to bit 1 in the value.

40014: Alarm Status
Status indication for the alarms: See chapter about the alarm system for more information.

40015: Factory Full Scale
Factory full scale value of the instrument

40017: User Full Scale

The user full scale value allows you to re-range the instrument. Any value between 50% and 100% of
the factory full scale is allowed. The new value will also redefine the analog outputs of the instrument
(when used). The 20mA/5 Vdc will represent the new full scale value.

40019: Gas Span

The gas span value allows you to adjust the 100% calibration point in the field. This is a correction
factor, factory set to 1.000. This factor has an acceptable range of .500 to 2.00. This value will be
returned to 1.000 if factory defaults are reset.

40021: Trigger Point Low Alarm 1
Trigger value for the low point: See chapter about the alarm system for more information.

40023: Trigger Point High Alarm 1
Trigger value for the high point: See chapter about the alarm system for more information.

40025: Trigger Point Low Alarm 2
Trigger value for the low point: See chapter about the alarm system for more information.

40027: Trigger Point High Alarm 2
Trigger value for the high point: See chapter about the alarm system for more information.

40029: Alarm Control Register
See chapter about the alarm system for more information.

40030: Trigger Source Alarm 1
Trigger source for alarm 1: See chapter about the alarm system for more information.

40031: Trigger Source Alarm 2
Trigger source for alarm 2: See chapter about the alarm system for more information.
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40032: Analog Input Settings
This register controls the way the analog inputs behave. The table below shows the possible settings.

Bit Function
Analog input 1

0 Input multiplier, 0 = 1x, 1 = 0.5x

1 Input mode, 0 = voltage, 1 = current
Analog input 2

2 Input multiplier, 0 = 1x, 1 = 0.5x

3 Input mode, 0 = voltage, 1 = current
Common settings

7 Reference, 0 = 2.56V, 1 =5V

When the pulse output is activated then analog input 2 will be disabled.

40033: Pulse Output Control

When enabled (value not equal to zero) the pulse output will generate a pulse every time the totalizer
will be incremented with a predefined value. The pulse output control register is divided into two
parts. The low byte of the word represents the increment value N and the high byte represents the
pulse width.

|<—>| Pulse

Register | Function

High byte | Pulse width = value x 2.5ms (max value =
200)

Low byte | N (max value = 255)

Example Setting N:

Suppose the flow of the instrument is set to SLPM. When N = 10 then a pulse is generated each time
the totalizer is incremented with at least 10 SL. Setting N to 1 will generate a pulse each time the
totalizer is incremented with at least 1 SL.

Pulse Width:

The pulse width can be set between 2.5 and 500 milliseconds. Keep in mind that at high flows the
totalizer will increment fast and when N set to a low value the pulse width needs to be picked with
care.

Example:

The flow is at a given point equal to 500 SLPM and N = 1. The totalizer will be incremented fast at a
rate of 500/60 = 8.333 SL per second. This will mean that at least 8 pulses are generated per second (N
= 1). If the pulse width is set to 500 msec (2 pulse per second) then pulses will get lost. The
recommended pulse width will be 1/(8+1) = 110 msec. If the counter connected to the pulse output
can’t handle fast pulses then the N value needs to be increased.

40034: Gas index
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Value shows which gas is selected on the instrument. Value can range between 1 and 10. This specific

index can be customizing when ordering. The default list is:

Value Gas

1 Air

2 Argon (Ar)

3 Carbon Dioxide
(CO2)

4 Carbon Monoxide
(CO)

5 Methane (CH4)

6 Helium (He)

7 Hydrogen (Hz2)

8 Oxygen (02)

9 Nitrogen (N2)

10 Nitrous Oxide (N20)

40035: Valve Position Index
Valve position index is the mode at which the valve of the controller will operate. The table shows the
available values:

Value Mode
1 Automatic
2 Closed
3 Purge

40036: Flow Unit Index

The value indicates the selected flow unit on the instrument. The table shows the available values:

Value Unit
1 Scc/s
2 Scc/m
3 Scc/h
4 Ncc/s
5 Nce/m
6 Ncc/h
7 SCF/s
8 SCF/m
9 SCF/h
10 NM3/s
11 NM3/m
12 NM3/h
13 SM3/s
14 SM3/m
15 SM3/h
16 Sl/s
17 Sl/m
18 SlI/h
19 NI/s
20 NI/m
21 NI/h
22 als
23 g/m
24 g/h
25 Kgls
26 Kg/m
27 Kg/h
28 Lb/s
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29 Lb/m

30 Lb/h

40037: Password
Current password in the instrument, this password doesn’t affect the Compod.

40038: Input Set Point Index
Value indicates the source for the set point. The table shows the available values:

Value Source

1 RS-232

0 — 5 volts

0 — 10 volts

1 -5 volts

4-20 mA

OB |WIN

0-20mA

Caution!
Select RS-232 as source when the set point needs to be controlled through the
network.

40039: Analog Output Index
Analog output index is the value which indicates the current selected analog output of the instrument.
The table shows the available values:

Value | Output Option

1 0-5Vdc/4-20mA

0-10Vdc/4-20mA

1-5Vdc/4-20mA

0-5Vdc/0-20mA

0-10Vdc/0-20 mA

OO |IWIN

1-5Vdc/0-20 mA

40040: Firmware Revision
Firmware revision number of the instrument

40042: Device Type

There are two characters indication the type of instrument attached to the Compod. The first character
(high byte) indicates the version number of the Smart-Trak®. The second character (low byte)
indicates if a meter ‘M’ or controller ‘C’ is attached.

Examples:

‘2M’ = Current SmartTrak - Meter ;
‘1C’ = Obsolete SmartTrak -Controller (serial numbers lower the 125,000)

40043 - 40046: Serial Number
Serial number of the instrument expressed as an eight character string.

40047 - 40051: Tag
Tag (or label) string which is set in the Compod. The tag can only be set in boot loader mode and can
be used f.i. to identify the instrument or its location.

40052 - 40059: Gas Name 1
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40060 - 40067: Gas Name 2
40068 - 40075: Gas Name 3
40076 - 40083: Gas Name 4
40084 - 40091: Gas Name 5
40092 - 40099: Gas Name 6
40100 - 40107: Gas Name 7
40108 - 40115: Gas Name 8
40116 — 40123: Gas Name 9

40124 - 40131: Gas Name 10

Gas table present in the instrument.

40132: Sensor Data
Sensor data from the instrument. The high byte shows the bridge voltage and the low byte shows the
bridge current.

40133: Set Unit To Zero

Writing the value 0xAS5 to this register will zero the instrument. Make sure there is zero flow at your
application pressure before using this command. 40134 below will return the unit back to the factory
default zero.

40134: Reset Unit to Factory Default
Writing the value 0xAS5 to this register will reset all your custom settings to factory defaults. The zero
value and gas span values are cleared.

Special Modbus Set Up Registers

The Modbus settings for the Compod can be altered while it is connected to the network. Through
special registers it is possible to change the settings. The settings can be changed but will not become
active until a special write is performed.

44100: ID
The ID code as stored in memory is shown. The ID code set through the ID pins on P1 is not shown.
Any value between 1 and 255 can be used.

44101: Baud rate

Value Baud Rate
1 4800
2 9600
3 19K2
4 38K4
5 57K6

44102: Parity

Value | Parity |
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1 None

N

Odd

3 Even

44103: TX delay
The value in this register will tell the Compod to wait a number of milliseconds before starting to
transmit the reply to the master.

Delay time = value x 1ms

44104: Reset unit
Writing back the value read from this register will trigger two events:

1. The values entered for the ID code, baud rate, parity and TX delay will be stored in memory
(making them permanent)

2. The Compod will perform a power-up reset reading the new settings
The new settings are now active. The new settings will not be stored unless the correct value is written

to this register. When the settings are changed and a manual reset is performed then the old settings
will be used.
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Chapter 5: Alarm System

The Compod has an alarm system which can monitor two registers and generate an alarm when the
registers go beyond a predefined level. The alarm can be routed to a digital output.

The alarm system can also monitor the power consumed by the valve in controllers. When the valve
reaches maximum power it will generate heat. Under normal working conditions it will be cooled by
the flow. When no flow is present and the valve runs on maximum power is will become very hot and
can be damaged in the long run. The alarm system can shut the valve down when it runs on maximum
power.

Alarm Principle

The alarm principle is based on performing a compare on a value. When the value becomes bigger (or
smaller) then a predefined value an alarm will be triggered.

Value Trigger point
Trigger point low

Alarm

Figure 4 Trigger polarity set to higher

When the value becomes higher than the trigger point (high) the alarm will be set. When the value
drops below the low trigger point the alarm condition is cleared.

Alarm Control

There are six registers which control the alarm system. There is a control register in which the
behavior of the system is defined. A status register gives an overview of the alarm status. Each alarm
channel has its own trigger level register.

Alarm Control Register
The alarm control register (40029) sets the behavior of the two alarm channels and some other alarms.

Overview:
Bit Function
Alarm1
0 Enable alarm (0 = off / 1 = on)
When not set the alarm will not function
1 Enable output (0 = off / 1 = on)

When set digital outputl will be triggered to reflect the alarm state. Setting this
bit will disable the output function.

2 Trigger polarity (0 = lower / 1 = higher)
Select if the alarm will be triggered when the actual value is higher or lower
than the trigger value (trigger source)

3 Alarm lock mode (0 = disabled / 1 = enabled)

When cleared the alarm status bit will be toggled according to the alarm
condition. When set the alarm status bit (and possible output) will be locked
once an alarm has occurred. Clearing the status bit will clear the alarm state.

Alarm2
4 Enable alarm (0 = off / 1 = on)

When not set the alarm will not function
5 Enable output (0 = off / 1 = on)

When set digital output2 will be triggered to reflect the alarm state. Setting this
bit will disable the output function.
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6 Trigger polarity (0 = lower / 1 = higher)
Select if the alarm will be triggered when the actual value is higher or lower
than the trigger value (trigger source)

7 Alarm lock mode (0 = disabled / 1 = enabled)

When cleared the alarm status bit will be toggled according to the alarm
condition. When set the alarm status bit (and possible output) will be locked
once an alarm has occurred. Clearing the status bit will clear the alarm state.

Various

8 Valve power alarm (0 = enabled / 1 = disabled)
When enabled the set point will be set to zero after 5 minutes when the valve
power stays at 3200 the whole time.

9 Sensor failure alarm (0 = enabled / 1 = disabled)
If the sensor malfunctions then an alarm is set (Smart-Trak®2 only!)

Alarm1 - extra option (overwrites other settings)

10 Set point to zero (0 = disabled / 1 = enabled) — highest priority

11 Valve mode set to close (returns to present valve mode when alarm cleared)
(0 =disabled / 1 = enabled)

When the alarm lock mode is enabled then the alarm output will remain active even when the alarm
condition has been cleared. The alarm output can only be cleared by writing a zero to the status bit in
the alarm status register.

The trigger polarity bit determines if an alarm is raised when the monitored value is higher or lower
than the trigger value. Setting it to one will raise the alarm when the value becomes higher than the
trigger value.

Caution!

Enabling the digital output will disable the digital data out register. When disabling
the digital output in the alarm the output will be set to the value present in the digital
data register.

Alarm 1 has two extra options available (bit 10 & 11). The action selected will be executed once an
alarm condition is detected.

Trigger Source
Each alarm channel has its own trigger source. The source is a Modbus register whose content is
monitored. The following table gives an overview of all the registers which can be used:

Modbus Description
Register

40001 Actual flow

40003 Set point

40005 Totalizer left side of the decimal point
40007 Totalizer right side of the decimal point
40009 Valve power

40010 Analog channel 1

40011 Analog channel 2

40012 Digital data in

40013 Digital data out

40015 Factory full scale

40017 User full scale

40019 Gas span

40032 Analog input settings

40033 Pulse out control

40034 Gas index
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40035 Valve position index
40036 Flow unit control
40037 Password

40038 Input set point index
40039 Analog output index

The register value to be monitored can be entered in one of the two trigger source registers
(40030/40031).

Trigger Point (level)

Enter the trigger point at which the alarm needs to react. The alarm will become active when the
trigger value is exceeded (not when equal or smaller). The entered value will be converted to a data
type belonging to the trigger source.

Alarm Status Register
The alarm status register will indicate the actual status of the alarm.

Bit Status

0 Alarm 1 (0 = no alarm, 1 = alarm)

1 Alarm 2 (0 = no alarm, 1 = alarm)

2 Valve power ( 0 = no alarm, 1 = alarm)
3 Sensor failure (0 = no alarm, 1 = alarm)

In lock mode the status bit for the alarm can be cleared by setting the bit to zero. The valve power bit
is also cleared by writing a zero to it.

The sensor failure bit can’t be cleared by making it zero.

Examples

Flow High And Low Alarm

Goal:

An alarm needs to be raised when the flow goes outside a fixed range. When the flow becomes too
high alarm 1 is triggered and when the flow becomes too low alarm 2 is triggered. When the flow
returns within range the alarms are cleared.

The flow range will be between 50 and 180 NLPH. Dead band set to 10 NLPH.

Register settings:
Trigger source for alarm 1/2 = 40001
Trigger point high alarm 1 = 180
Trigger point low alarm 1 =170
Trigger point high alarm 2 = 60
Trigger point low alarm 2 = 50
Trigger polarity alarm 1 =1
Trigger polarity alarm 2 =0
Alarm 1 & 2 enable = 1

Now when the flow goes below or above the trigger points the alarm status register will show an

alarm. If an external indication is needed then the digital outputs can be linked to the alarms (enable
output = 1).
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Shut Down Flow Through External Push Button

Goal:
When an external push button is pressed the controller should set the flow to zero.

Set up:

[ N}
(Pin3 — 1DO

{
{
(4

Gnd

Notice how the ID selection pin is used as a digital input. Any of the four ID pins can be used as an
input (when not grounded to set an ID code).

Register settings:
Trigger source for alarm 1 = 40012
Trigger point highalarm 1 =0
Trigger point low alarm 1 =0
Trigger polarity alarm 1 =1
Alarm 1 “Set point to zero’ = 1 (bit 10 in the alarm control register)

Now when the button is pressed the set point of the controller will be set to zero.

Fill Tank With Gas To Maintain Pressure Level
Goal: Fill a gas tank to keep the tank at a minimum pressure level.

Set up: The pressure transducer is connected to COM2 - pin3 (analog input) and COM2 - pin 7
(ground).

The tank has a pressure transducer which gives a signal from 4-20mA which represents a pressure
range of 0-10 barg. The analog input will read a raw value. This means that 0 mA will be read as ‘0’
and 20 mA will be read as a value around ‘1023”. Suppose the pressure should be kept at 8 barg. That
would mean that the analog input will indicate a value of (8/10)*1023 = 818

The alarm will trigger when the pressure reaches 8 Barg (818). The alarm will be cleared when the
pressure drops to 7 Barg (716).

Register settings:
Trigger source for alarm 1 = 40010
Trigger point high alarm 1 = 818
Trigger point low alarm 1 = 716
Trigger polarity alarm 1 =1
Analog input settings = 130 (5V reference, channel 1 as current input)

Give a set point to start the flow. The pressure in the tank will start to rise and once it rises above 8
barg (analog input indicating around 819 or higher) the alarm will be triggered closing the valve of the
controller. When the pressure drop below 7 barg the alarm will be cleared and the valve of the
controller is released. The controller will start the flow again filling the tank.

Caution!
To determine the trigger point it is possible to watch the value of the analog channel
when the desired pressure is reached.
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Chapter 6: Display Module

The Compod can be fitted with a display which shows information about the unit.

Figure 5 Compod display

Through the mode button located at the right bottom it is possible to cycle through a number of
screens giving information about the unit.

Figure 6 Mode button
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Screen Modes:
With each press of the button the screen will change to display different information.

[ Start-up screen } During start up the display will show:

Sierra
— Compod
A 4
(" 2\
Totalizer Totalized flow. To reset keep the mode
L ) switch pressed for more than 5 seconds
4 Y N\
Actual flow
Flow
- J
4 Y N\
] Current set point
Set point
. J
(" Y 2\
User full scale value
User Full Scale
. J
4 Y N\
Factory full scale value
Factory Full
- J
4 Y N\
Valve mode. There are three modes
Valve mode available: auto, closed and purge.
. J
4 N\
. ID = Modbus ID code
Modbus settings
g BR = Baud rate
. J
A 4 . .
6 ) DLY = delay time (ms) between receive
Modbus settings and transmit
_ y, PAR = parity mode
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Chapter 7: Bootloader

Introduction

This chapter describes how the boot loader is used. The boot loader makes it possible to set up
applications and download firmware using a simple terminal program and a serial connection.

Getting Started

In order to use the Bootloader, a PC is needed which is equipped with an RS-485 interface or an
external converter connected to the RS-232 port.

Connect the RS-485 interface of the Compod to the RS-485 interface of the PC. On the PC start a
simple terminal program like HyperTerminal.

72 start

L= MICrosort OFnce Ol

@ Motepad

AR Studio 4

w

¥ |
Modbus Paoll

AllPrograms B Google Earth

fﬁ Accessories 3
Belastingdienst 2004 ]| & Communications
aames 4 Entertainment
E@ KEPServerEx Inkermet Il ) Address Book

Microsoft Office i B Calculator
Programming 3 m Carmmand Prompt

Adobe Reader 7.0 Startup ’ 3 Notepad
Toals 3 13 Paint

Skype Bureau-accessoires H| @) Program Compatibility ‘Wizard

@ Windows Media Player =8 Scanner and Camera Wizard
€8 synchronize

(25 Windows Explarer

ﬁ Windows Movie Maker

2 “WordPad

| System Tools

E Irnaging

Dell Accessories

4@ eDrawings 2007
King 5.41a v
@ Cutlook Express

S

Microsaoft ActiveSync

e/ @O

| g OFF @l Shut Do,

AVR Studio - [V:1E...

Accessibility 3

[ Inbao:

9@ HyperTerminal

Network Connections

= Nebwork Setup Wizard

il Mew Connection Wizard

Remate Deskkop Connection

<2 wWireless Network Setup Wizard

HyperTerminal

- “ ¢ Bootloader - Hyper. ..

Start HyperTerminal from windows and select the com port to which the RS-485 interface is

connected. Use the following settings:

Baud rate : 9600
Number of bits : 8
Parity N
Stop bits 01
Flow Control :None

The boot loader will only be active during the first 2 seconds after a power-up or reset. During power-
up (or reset) the green LED will blink twice before executing the application. To enter the boot loader,

follow the next steps:

1. Power up the unit

2. In HyperTerminal press the enter key within 2 seconds of power up (any other key will

terminate the boot loader and will start the application)

When the boot loader is activated successfully the green LED will stay on. The following menu will

be presented on the screen:
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“& Bootloader, - HyperTerminal
File Edit Yiew Call Transfer Help

Boot 1.0

1)}Load Firmware
2)Setup Firmware
3)Quit

>

The version of the boot loader is shown and three options. By pressing the “17, “2” or “3” key an
option is selected.

Load Firmware (not typically required)
Press “1” to download new firmware to the unit. The following screen will be presented:

“& Bootloader - HyperTerminal
File Edit Wew Call Transfer Help

Boot 1.0

1)}Load Firmware
2)Setup Firmware
3)Quit

>1
>Are you sure Y/N7_

6 99

A question is presented asking to continue. Press the “Y” or “y” key to continue. Press “N” or “n” to
abort. When continuing the following screen will be presented:

“& Bootloader, - HyperTerminal
File Edit Wew Call Transfer Help

Boot 1.0

1)}Load Firmware
2)Setup Firmware
3)Quit

>1
>Are vou sure Y/N?Y
>Start KMODEM{ESC to abort):SSSESSSSS

The screen will start to fill up with the “§” character indicating that the XMODEM transfer can be
started. Press the “ESC” key to abort.

From the “Transfer” menu select “Send file”

“& Bootloader - HyperTerminal
File Edit Wew Call BIEREES Help

O = g | SendFile...
- | PReceiveFie... L
————————————  Capture Text... —
BOOt 1 . El Send Text File...
1)Load Firi _
2)Setup Fij  —eeturetefrnter |
3)Quit
>1
*Are vou sure Y/N?Y
>Start XKMODEM{ESC to abort):§!
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A new screen will be presented asking for the file to be transferred:

Boot 1.0
1)Load Firmware
2)1Setup Firmware

3Quit

>1
>Are vou sure ¥Y/N7y

M Send File
>Start HHUDEH(ESC to Elb Folder: H:\EngineenngFrojects\MODBUS

Filerarne: /_\
— —
rotocol:
( | HXmodem ) A |

Send Cloze

” Cancel ]

Use the “Browse” button to select the file to download. Only files with the “.hex” extension can be
downloaded to the unit. Also make sure that the “Xmodem” protocol is selected. When the file is
selected, press the “Send” button. The transfer screen pops up and the file download status can be
monitored. During the download the green LED will be off will the red LED will be on.

If the download needs to be cancelled then simple press the “Cancel” button and then press the “Esc”

key to return to the boot menu.

Caution!

Once the download has started it isn’t possible to stop it.
Doing so will result in losing the current application.

The download is how in progress:

Boot 1.0
1)Load Firmware

2) SetUD Firmware Xmodem file send for Bootloader
3)Quit

Sending: |H:\Engineering\Proiects\MDDBUS developmenttSaftwareh 100 Seriesit |

>1

>Are you sure Y/N?

>Start HMUDEM(ESC { Packet: Error checking: |Checksum
DEEERERERTRIR R

335555585558 55088Y 0| Todwies 0|

SYSSESSYSSINRISREEY Lastenon | |
SYE5EEEYEEREENERESY
SYXXEEEYEREEINRINRY

538
858
588
538
588
588

SSES5EEESEEEEENRESS

SYSXEEEYEEIEINRRNRY
SXEXEEEYEERERRRRESY

File: LLELTELLT

Elapzed:

A of 14K
Remaining: | O0:00:18 Throughput:

[ Cancel H cpa/bps ]

When the download is finished the start-up screen will be shown again presenting three options.

85§
83§
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Setup Firmware
This option is used to set up the firmware in the unit. When pressing the “2” key the following screen
will be presented:

“& Bootloader - HyperTerminal

File Edit Wew Call Transfer Help

Boot 1.0

1)}Load Firmware
2)Setup Firmware
3)Quit

>2
Firmware:vl.0
ID (1-247)=1
(Clhange (N)ext

The version of the firmware will be shown followed by the first option which can be set. It will show
the current selected value as well which values can be entered.

In this above example, the ID code of the unit can be set between 1-247 and the current setting is 1.

Pressing the “C” or “c” key will prompt for a new value. Enter a new value and press the “Enter” key.
The new value will be stored and the next option will be presented (if available). Data which can be
entered must match the type presented. So in the above example only numbers can be entered.
Characters will be ignored. Also the size of the entry will be limited depending on the maximum size
allowed.

When all options have been viewed the default boot menu will be presented again. The options
presented will depend on the firmware.

Note!
While entering a new value the “backspace” key can be used to erase entered
values.

Caution!
Itis advised to only enter values which are shown between the brackets. Other
values may be entered but could result in the unit not functioning correctly.

Quit
This option will quit the boot loader and will start the application.
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Trouble Shooting

Problem

Solution

During the firmware transfer the download
has halted and nothing is happening anymore
(or an error message appears)

Reset the unit and try again. Make sure that
only .hex files intended for the unit are
selected

When trying the enter data the length is
limited. No more data is excepted

For each option the data type and length are
predefined. When data isn’t accepted
anymore than the maximum is reached. Also
it’s not possible to enter characters when
numbers are expected (and vice-versa)

The characters on the screen are all messed
up

Check the communication settings. They
should be 9600,8,N,1

The unit doesn’t enter the boot loader
although the enter key is pressed within 2
seconds after start-up

Try swapping the “A” & “B” lines of the RS-
485 connection and try again
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Appendix A: Compod Application Manual

The Compod application is a graphic software tool enabling the user to access and control the
various functions of the Compd. The software gives access to the following:
e Flow data
Alarm system
Totalizer
Pulse output
Analog inputs
SmartTrak settings
Digital outputs

System Requirements and Software Installation
Sierra's Compod application software is designed to run on your PC compatible
Computer with the following minimum system requirements:

Windows 2000 or better

256 MB of RAM, recommended 1 GB; 2 GB of hard disk space
RS-232 port
Display resolution of 1024x768 (color screen recommended)

Windows™ Software Installation
The Smart Interface software and its associated files are provided on CD-ROM or can be downloaded
on the web site. The installation process is simple and mostly automated.

1. Locate the Compod application setup and run it.
2. Follow the on-screen directions for software installation.

Getting Started
Before starting the software, connect the SmartTrak equipped with a Compod to your computer. When
everything is connected, it is time to power up the unit.

Power Up

When powered up the green LED on top of the Compod enclosure will flash twice. After the
flashing the red LED will light up indicating the initialization phase. During this time data is retrieved
from the SmartTrak and stored into the Compod memory. There is no communication possible at
this stage.

Once all data is retrieved the red LED goes off and the green LED will start blinking as it receives
data from the instrument. The Compod is ready to communicate.

If the communication with the instrument is lost for some reason, the Compod will try to establish it
again. During this phase the interface will not be active.

The red LED will light up every time a network message is received with the correct ID code.

ACTI\VE @

SIERRA

Figure 7 LED’s showing the activities of the Compod

Start up the Compod application by double clicking on its icon or through the start menu of the PC.
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Compod Application

Compod Application

SiIERRA

INSTRUMENTS

Communication
setup

Start by selecting the correct COMM port. Verify the other settings (see user manual for more
information about the settings and changing them). When the software is supplied with a special
cable and the settings of the Compod haven’t changed (factory defaults) then the above settings are
correct.

Press the “Start communication” button. When all settings are correct and the unit is wired
correctly the program will start to collect data from the unit and the activity light should be
flashing. On the Compod a red light should be flashing to indicate that messages are received.
See the trouble shoot section if nothing happens.

Main Program
With the communications running the tabs become visible and a selection can be made.

35



Device Tab

The device tab windows shows all data related to the SmartTrak:

Quick buttons
for set point

— e
Basic information Alarm status
about unit |
e Zero unit

Booge Status window, ervors Activity
,Com,pofl Aﬁpﬁpllf:ahun - are shown here light
= D)
STh = Status | bl [stcr]  Activity
- Reset . — |
; alve power )
Device | Alarmsl %17 log i, digital out | s settings |
button
0
FFS 400
‘,,
; 00000000.00000000 UFS 400
2 Gas span 1
0
Selected gas
£ ¥CDA %
Flow units
1ilfm T‘
Change Auto T
Valveimors Password | 0000
" ‘Setpoint source
U Module/R5232 V!
0 Analog output
1-5Y[4-20mA T ‘
Zero button and Zero § FR \ J
factory reset button :

ISmart Trak2 | Controller  Firmware | 2.044

Serial | X20251 Tag | Compod v1

Alarm2  Yalve alarm  Sensor failure
il el -]

| Device setup
o T

FR (factory reset)

Gas span of the selected gas
Sensor failure alarm

When using the Compod with a meter the functions to control the flow are disabled.

Alarm System Tab
The alarm tab controls the alarm system. Settings can be changed here. When changing a
setting the “Write settings” button will start to flash yellow. Until this button is pressed no
settings will be stored into memory of the Compod. To prevent accidental alarms it is advised
to change all the settings while the alarm is disabled. Once all the settings have been changed
and stored, enable the alarm.
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Compod Application

Select trigger
source for
alarm

Trigger points for alarm.
Use different values to
create dead band

Select if alarm will trip
when value is higher or
lower then trigger point

When enable the
alarm status must be
cleared by user

When enabled the
digital output reflects

Alarm 1 has the alarm status

additional options
when the alarm trips

Undo will restore
previous settings (when
not stored yet)

by clicking on the light

m Alarm can be cleared

Alarm 1 has been configured as a high flow alarm. The alarm will be activated when the flow becomes
bigger the 300 NI/m. A dead band has been created of 20 NI/m by setting the low point to 280.

Alarm 2 has been configured as a low flow alarm. The alarm will be activated when the flow becomes
lower the 50 NI/m. A dead band has been created of 30 NI/m by setting the low point to 80.

When setting the high and low point the same the alarm will trip when the flow becomes higher than
300 NI/m and be deactivated when the flow goes below 300. Due keep in mind that oscillation may
occur when the flow is around 300 NI/m.

To activate the alarm the “enable alarm” button must be pressed. The alarm will be active for as long
as the alarm condition is true. Clearing the alarm while the condition is true will immediately trigger
the alarm.

More information about the alarm system can be found in the user manual.

Analog & Digital Out Tab

The analog input channels and digital outputs are controlled in this tab. The maximum range of the
analog to digital converter is 0-1023.
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Compod Application

SIERRA

INSTRUMENTS
| rus wass riow comranr |

Switch the digital
outputs manually

Set up the analog
channel by setting the
switches

Press button to
Reference voltage used by the analog g store settings

acquisition system. Flip switch to
select different setting

Undo will restore
previous settings (when
not stored yet)

The table below gives an overview of the settings and the input ranges for the analog channels:

Multiplier Input mode Reference Input range
0.5X Voltage 2.56V 0-5v
1X Voltage 5V 0-5v
0.5X Voltage 5V 0-10v
1X Current 2.56V 0-10mA
0.5X Current 2.56V 0-20mA
1X Current 5V 0-20mA
0.5X Current 5V 0-40mA

Using a lower reference will increase the resolution for small signals.
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Pulse Output Tab
The pulse output is linked to analog channel 2. When the pulse output is enabled analog channel 2 will
be disabled.

Compod Application

 SIERRA

INSTRUMENTS
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