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DESCRIPTION OF THE ASCOMB SYSTEM

ASCOMB is a compact and low cost system for monitoring the oxygen content in flue
gases. The system is based on an in-situ zirconium oxide probe that ensures a
continuous, fast and accurate readout. The probe is generally positioned at the exit of the
combustion chamber or at the base of the stack. A reference air circuit is not required
since one side of the zirconium oxide sensor is in contact with the oxygen present in the
fuel gases and the other side is in contact with the atmosphere air present inside the
probe head. Since the mV signal generated by the sensor is also influenced by the
temperature, the probe is provided with a built-in heater with an external power supply
unit suitable to maintain the sensor at a known and constant temperature.
ASCOMB, therefore, is the ideal solution for small and medium size boilers. The mV
signal provided by the probe is accepted and linearized by the OX-M Monitor. Instead of
the probe mV signal, the OX-M Monitor can also accept a linearized or non-linearized
4...20 mA input from a transmitter.
It is also possible to read the probe measure in mV.
Two additional inputs allow the acquisition (through transmitters) of the sensor signals
coming from the flue gases and the combustion air temperature (atmosphere). It is also
possible to acquire directly a signal representing the difference between the two
temperatures (At flue gas/air). In this case, the second input port may be disabled.
The Monitor also comes with the following analogue inputs:

- O2 in the flue gases (in the 0.0...20.9% range)

- Flue gas temperature or flue gas/air A temperature

- Combustion air temperature
and the following computed variables:

- A excess air in the combustion (in the 1.000...2.000 range)

- CO2 in the flue gases (in the 0.0...25.0% range)

- nN% efficiency of combustion (in the 0.0...100.0% range)
The Monitor is fitted with two alarms AL1 and AL2 with relay outputs. AL1 and AL2
operate on the Oxygen Concentration variable on all the scale with a fixed Hysteresis of
0.5% full scale. The parameter code tde1 permits the introduction of a time delay in the
activation of the alarms from 0 (excluded) to 120 seconds. The alarms may be
independently configured as follows:

- Excluded

- Independent active High

- Independent active Low
The Monitor is provided with two analogue outputs (one is optional) with galvanic
separation (4...20 mA or 0...10 V) that can be used for the retransmission of two variables
selected between: %0,, %CO,, % m efficiency, A excess air, temperature of the flue
gases (or At flue gas/air) and combustion air temperature.
The monitor is fitted with 3 logic inputs (IL1, IL2, IL3) which allow some functions to be
carried out remotely by means of external contacts. The first logic input is used to put the
Monitor in the “Hold” mode during the start-up phase, the second logic input is used to
signal a malfunction status ("Fail") of the probe or of the plant, and the third logic input
allows switching from the first (primary) group of fuel constants to the second
(emergency) one (for example from natural gas to oil). In many cases, the plant
employing the ASCOMB system can use two different fuels. Usually, the first fuel is used
for normal operations and the second one is used when there is a lack of the main fuel. In
order to enable a quick changeover, without the need to manually re-enter the fuel
constants, the instrument can be configured with two a... E groups of constants. The
first, a1...E1, is the main fuel group. The second, a2...E2, is used for emergency fuel.
Switching from the primary to the secondary fuel constants is signalled by the “A“ LED
flashing on in the display
In order to fit the monitor to the ZO2 probe, a simple calibration tool is provided. The
calibration procedure can be bypassed manually, inserting (for the given parameters) the
coefficients present on the ZO2 probe body. 2 calibration procedures are foreseen, one in
free air (20.9% O,), the second at a known O, percentage value in the range 0.3... 3.0 %0..
The Monitor is optionally equipped with serial communication, for connection to a
computer or supervision system.
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1.1 APPLICATION EXAMPLE
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2. MODEL IDENTIFICATION AND CONFIGURATION

Configuration is one of the start-up operations required to adapt the inputs and the outputs
of the Monitor to the characteristics and requirements of the plant.

@ If the instrument is already configured, it is strongly recommended that a check be
made to ensure that the programmed functions and parameters are suitable for the

actual needs of the plant.

The first important operation to be carried out is the identification of the model number.
The model number identifies the hardware of the instrument and its options. If the
hardware is not provided for some functions, it will not be possible to obtain relevant
functions during the configuration phase. The identification of the model no. shall
be carried out one during the ordering phase.

The model number is obtained from the following table:

2.1 Model identification

Monitor : ox-m__ [ [ | |

A
Power supply |
100...240 Vac, 50/60 Hz 3
16...28 Vac, 50/60 Hz and 20...30 Vdc 5

Serial communication (optional) |
Not provided 0
RS 485 ModBus

w

Retransmission output Y1
In current 4..20 mA @
In voltage 0...10V ©

N =

Retransmission output Y2 (optional)
Not provided

In current 4...20 mA @

In voltage 0...10 V @

N|=O

Note:

1) It is possible to modify the Y1 retransmission output from 4..20 mA to 0...10 V by
means of a small switch located inside the Monitor. This switch can be reached by
withdrawing the instrument from its case after loosening the front screw located
under the front flap.

@ 4...20 mA continuous output Standard
-1 @0...10 mV mA continuous output
® Not used

2) ltis possible to modify the Y2 retransmission output from 4...20 mA to 0...10 Vdc by
relocating a jumper located inside the Monitor. This jumper can be reached by
withdrawing the instrument from its case after loosening the front screw located
under the front flap. For the location of the jumper, see the figure below:

JUMPERS
e E—
Changing from 4...20 mA (standard) Monitor
?O (_)...10 V, Iocz.atmgjumper o " ] front
inside the monitor

[A] 4.20 mA I\ZI 0..10 Vdc
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2.2 Configuration

The Monitor software may be configured at any time by the operator or by entering

two series of numerical codes called Lon. | and Land. Configuration can also be
achieved through the serial communication line SCI (optional).

In the first configuration section (Lon. /), the following functions can be selected:
- %0, input
- Air temperature input
- Retransmission outputs

In the second configuration section (Can.2), the method of operation of the AL1
and AL2 alarms can be selected.

Configuration : cont| | | [ |
E F G H

Input from the O, probe |

Direct in mV from the ZO2 probe 0

From transmitter 4...20 mA linearized 2

Air temperature input

Not used 0

In current 4...20 mA 1

Retransmission output

Not provided 0|0

Retransmission of % O |evel 1 (1

Retransmission of estimated % CO» 2| 2

Retransmission of gas temperature or At 33

Retransmission of estimated gas-air At " 4 | 4

Retransmission of estimated efficiency n% 5|5

Retransmission of excess air index A 6 | 6

Note 1) Available only when the combustion air temperature input is used.

Configuration : con2| g | g | | |
I L
Method of operation of the alarms - -  AL1 AL2
Bypassed 0 0
Independent Active high 1 1
02 Active low 2 2
Independent Active high 3 3
Gas Temp. Active low 4 4
Independent Active high 5 5
Efficiency Active low 6 6
Independent Active high 7 7
% CO» Active low 8 8

An example of the code number composition: OX-M 3311/ 0115-0012

The model number of the instrument is indicated on a nameplate located on the
front flap. The complete identification (model and configuration) is shown on a
nameplate on one side of the instrument case.

The configuration code can be displayed, while the instrument is in operation, by
means of the mnemonic code Lanf available on the main menu of the
instrument (for more details refer to the programming sheet).

The Monitor is normally delivered already configured and ready for use.



<<M.L.U. OXM —4a/12.06 >>

@ If, when instrument is switched on, the X and W displays show the numbers 55494,
it means that the Monitor is not configured and all its functions are inhibited.

2.3 Linear input scaling

If the oxygen input is configured as linear 4...20 mA input (code E = 2), codes U
In and [AL do not appear in the main menu. Two different parameters will be
shown in the configuration sequence. These two parameters are necessary to
configure the desired range.

Parameter Description Range SCI code
1 s Start of oxygen scale 0.0... 10H /% "|OL"
I, End of oxygen scale 10, 1a...20.9% "IOH"

Zero and full scale values of linearized 4...20 mA input signals can be adjusted
by means of the two parameters 0. Iz and 10H ..
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DIMENSIONS AND INSTALLATION

Overall dimensions (in compliance with DIN 43700)

48 150

1 - ’ M‘F
== : 1
] = : :
= N . B | _
amsa|| 96 = | I
Bdd H
e & = | |
J _ - : 1 110
r'y — ) . . mm
Front cover Ring with hook ‘ ‘ v
flap and locking screws 0.8 | ! *
92 T°1 1T 7
Suggested \ 45108 |

thickness 1...16 mm

Wiring protection plate

Panel cut out

Panel installation
A " Panel fitting

Install away from:
“heat sources

" corrosive gases
’ dusty environments ,
>
A

AMBIENT

A Temperature 0...50 éC
Humidity 30...85 %RH

B " Fixing with ring
1
Knurl for hook
__.l-“_n hol

4
Lacking
screws

I Seal ring fitting

C “Screw locking

ADO not force

Cross screwdriver

% 150 mm with IP65 front protection
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4. ELECTRICAL CONNECTIONS

Please read the recommendations carefully and study the drawings before
installing the Monitor.

A - Terminal board B - Protection plate

28 screw terminals M3.5 1
. . Pull the plate to
Plate locking pin unlock the pin
Ol [O]
| © 57 L] Wiring
L © 51 L& protection plate
Elgaiiel
1© 51 L]
(O [©] no
Elrafl 2 rolslfe
=51 L&) Rotate o182
E@ @] downwards +lell®
1O [D] 2le|[*
o]0’} 2
Plate screw Mg
3 gold plated
terminals for
input signal
m—
C - Wire connections D - Prote q the te al board
H Cable | Max N°
Vt\gtrz“enyglset section | Wires x
o]
£l
2 7]
6.9 mm max. :
With fork 1
terminals 025.2.5 7 mm Rotate
(AWG
22.14) @
6.9 mm max. 2
Push the plate to
engage the pin
With tinned wire
3
:5 9
6 -7 mm
Preferential

10
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OXM wiring

+
Power supply

RS485
(option) Digital
c Digita
Inputs AL1 alarm
Flue gases te
orAt4..20 m
Air tem;{_
Aux power supplygy Vdc 4...20 mA\+ AL2 alarm
for 2 wire transmitte
+ . ond +—<
prog.
Q, probe 4mgt(:)t m retransmissio{ Y2 # prog. retransmis
or m 0..10V or4..20 mA ‘
‘Lp or m 0..10 V or 4...20 m,

All the instrument output relay contacts are internally connected, parallel with
one 2.2 nF / 2 kV capacitor and one 300 V varistor.

6. BUTTON AND INDICATOR FUNCTIONS

570 valus el opmind ASCOMB  MoNmoR
ue (normsl operation
Parrneters valie Garamerers selngy - -
ProharmV outpaat T ’ .
Cornioumsbion valiables (nomial mperalon) '-, '— X
:mh‘;anhwdm (paramotors edithg
E ~
I~ ] '_' 71 —. ‘Nol used ‘
Serlal communleations ‘ EI\\ - | 1w
— ‘ & s AT MAN Not used
olu :
12
‘ALE alam ‘ (] | ‘ & ‘A“ Akm ‘
. Galcnlallon al'the combustion parameters
‘ Nolused ‘ El—/" E 1 [ [A]| ‘mhgﬂlasacundgwp of gonstants
8EL < A /—EI Increase ‘
Variable s¢leetion ‘ 4 || = i
| O DO t
‘ Fungtion (meny) ‘ E ; L > ‘Changmg digil selection ‘
- - [ e |
X
ASCON R

Fig. 5
6.1 Pilot lights and operational status

The pilot lights located on the front of the instrument are used to inform the
operator of the operational status of the Monitor’s functions.

11
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6.2 Keys

The pilot lights AT (4), 3 (6), V (14) and MAN (15) are permanently unlit as
they represent unused functions.
SCI Pilot Light (3). This pilot light lights up when the serial communications

are enabled, during the programming phase, through the parameter 5[ |
located in the third parameter group. The pilot light is switched off when the
serial communications are disabled. The pilot light flashes when the Monitor
receives and recognizes a message in transit on the serial line.

(A) Pilot Light (12). This red pilot light flashes to indicate that the Monitor is
computing the value of %CO,, efficiency n% and excess air A, by using the
fuel constants of the emergency (or secondary) fuel (d...Ec) group of fuel
constants, in accordance with the presence of an external signal (closed
contact) connected to the logic input IL3. In order to return to normal
operating conditions (computing performed with the first group of constants
d 1...E 1), it is sufficient to release (open contact) the logic input IL3.

The five keys on the instrument allow functions and parameters to be entered, and
parameters to be configured, programmed, calibrated and modified.

~omr

>

6.3 Displays

The SEL (7) key selects the indicators that appear on the display W (2). The variables
that can be selected and viewed by repeatedly pressing the key are:

Combustion excess air A range 1.00...2.00.

Efficiency of combustion %, range 0.0...99.9%.

Carbon dioxide CO5%, range 0.0...25.0%.

Flue gas temperature (or flue gases/air AT), in accordance with the entered range
In.lo and In.Hi.

Air temperature (if the relevant input is provided), in accordance with the entered
range (t.a.lo and t.a.Hi)

Once selected, the required indicators are permanently displayed on the display W (2)
until a further selection is made.

The F (8) (Function) key provides access to the main menu of the functions to be
programmed or activated. Within the parameter groups, it allows users to skip from the
current group to the next one. By pressing the F key before any other selection is
made, the Monitor shows the I I~ function that gives the value (in mV) generated by
the ZO, probe. The indicator resolution is 1/100 mV within the range —9.99...+99.9 mV
and 1/10 mV outside the indicated range.

The B> (9) (Confirm) key is used to confirm the selected function, access to the
parameters and the change from one parameter to the next one in the same group.
The < (10) (Shift) key only works during the parameters editing phase. This key is
used to select the display digit to be modified. The digit to be modified flashes. By
pressing the < key, the flashing digit moves to the next digit on the left.

The A (11) (Increase) key only works during the parameter entering phase. This key is
used to increase the selected digit (flashing digit).

The X (1) display normally indicates the concentration of oxygen in the range
0.0...20.9%. If the percentage of oxygen exceeds the 0.0...20.9 +5% range,
the display will show :

Lower out of range: 4 horizontal segments in the lower part of the display area;
Upper out of range: 4 horizontal segments in the upper part of the display area.
During the parameter editing phase, the upper display (1) shows the value of
the parameter selected.

If the IL2 logic input is activated (closed contact), the upper display (1) shows

The display W (2) indicates the selected variable. The first digit from the left
shows the mnemonic code of the indicated variable, as follows:

Combustion excess air A.

Combustion efficiency n%.

Carbon dioxide CO25%.
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t Flue gas temperature or flue gas/air A T.
A Combustion Air temperature (if the relevant input is provided)

The other three digits of the display show the variable value.

When the IL1 logic input is activated (closed contact), the display shows “He 1d”
When the IL2 logic input is activated (closed contact), the display is totally unlit.

6.4 Alarm pilot lights

e The 1 (13) LED pilot light lights up when the AL1 alarm threshold is activated
(high or low depending upon configuration). When the LED lights up, the AL1
output contact is closed.

e The 2 (5) LED pilot light lights up when the AL2 alarm threshold is activated
(high or low depending upon configuration). When the LED lights up, the AL2
output contact is closed.

e The red indicator A (12) flashes while the Monitor is using the fuel constants of
the second group 4.2 to calculate the %CO,, efficiency n% and air excess A. To
switch to the second constants group, simply close the IL3 digital input
contacts. When the IL3 contacts are open, the Monitor uses the first group of
constants (4 /... £ 1) for the calculation.

13
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7. PARAMETERS

All the instrument’s parameters are organized into groups of homogeneous
functions. A simple but effective selection menu has been created to access all

the parameters of the instrument. By activating the
“ F” key, the name of the function group is displayed. The “Enter Trey allows
the parameter groups, the probe calibration procedure, etc., to be accessed (see

the flow chart shown above).

| To enter in the function mode, press F Key

lb él:> | mV probe input indication

lb C[>> ::> Modify or read Parameters
See programming table

F

-,

(|

> N
Q|:'|> Probe calibration
b procedure
F
O
(|

oo -
Lo
B .
l}&{} (> | Configuration code
F
O

=
Only for models
with serial comms.

Hddr

\b 6II> | Reading SCI address |
F

O

Note:

If the instrument is configured for a linear 4...20 mA input for the O, probe
measurement (code E=2), the codes ! I» and AL do not appear in the menu.

14
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7.1 Arrangement of groups and parameters

Paramete Description Range S.C.l. | Note | GROUF
Code Code

a Set point alarm 1 0...20.9% "SA1" 1,2 1st
T Set point alarm 2 0...20.9% "SA2" 13
[Ty Delay operation of alarms 0..120 s "DEL" 4

o o Lower limit of gas temperature scale or AT 0... Il ° “INL" 2nd
oM Upper limit of gas temperature scale or AT . la...600°C "INH"
£ Lower limit of air temperature scale 50...AH "TAL" 5
EAH Upper limit of air temperature scale £, le...150°C "TAH" 5
e Lower oxygen limit for retransmission 0.0..00H % "O2L" 1,6
0aH Upper oxygen limit for retransmission 02, 1a...20.9% "O2H" 1,6
ol Lower carbon dioxide limit for retransmission 0.0..501H % "coL" 7
COH, Upper carbon dioxide limit for retransmission [0 o...25.0% "COH" 7
or g Lower gas temperature or A T limit for retransmission| |, 1.9 .H °C "TEL" 8
orH, Upper gas temperature or A T limit for retransmission o 1, 1.4 °C "TEH" 8
£F g Lower combustion efficiency limit for retransmission 0.0..EFH % "EFL" 9
EEH, Upper combustion efficiency limit for retransmission | ¢ ;... 100.0%| 'EFH" 9

= Lower excess air limit for retransmission 1.000... 1d.H "LAL" 10

=TT Upper excess air limit for retransmission 13, Jo...2.000 "LAH" 10
LE ) Time constant of input filter 0..30s "FIL" 3rd
a7 1st fuel constant group 1 (yot/yoa) 1.000...1.500 "KA1"
Lo 2nd fuel constant group 1 (yot/yoa*(1-w)) 0.800...1.000 "KB1"
o 3rd fuel constant group 1 (COsmax.) 10.00...30.00% "KC1"
d 1 4th fuel constant group 1 (D) 0.00...20.00 "KD1"
£ 5th fuel constant group 1 (E) 0.100...1.000 "KE1"
g2 1st fuel constant group 2 (yot/yoa) 1.000...1.500 "KA2"
[ 2nd fuel constant group 2 (yot/yoa*(1-w)) 0.800...1.000 "KB2"
ra 3rd fuel constant group 2 (COomax.) 10.00...30.00% "KC2"
d 2 4th fuel constant group 2 (D) 0.00...20.00 "KD2"

£ 5th fuel constant group 2 (E) 0.100...1.000 "KE2"

[ 1st calibration constant (U1) -9.99...10.00mV| "CC1" 11

o 2nd calibration constant (T) -200...200°K "CC2" 11

o Serial communication enabling index 0=OFF 12

- 1=0ON

Acdclr Address 0..247 ADR" | 12

Crb,e Baud rate 1.4 "BDR" 12

Cred Parity 0..2 "PAR" 12

Notes:

1) If at the time of configuration the %0 input is linear (E = 2), the scale range is limited
from 1.0, lato 1.0O.H .

2) Whenever not present in the configuration, alarm AL 1 is deactivated (I = 0).
3) Whenever not present in the configuration, alarm AL 2 is deactivated (L = 0).

4) Whenever not present in the configuration, both alarms are deactivated (I & L = 0).
5) Whenever not present in the configuration, the Air Temperature input is deactivated
(F=0).

15
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6) Whenever not present in the configuration, then the retransmission of oxygen level
(G=0) is not selected for Y1 or Y2.

7) Whenever not present in the configuration, then the retransmission of the estimated
level of carbon dioxide (G & H <> 1) is not selected for Y1 or Y2.

8) Whenever not present in the configuration, then the retransmission of the Gas
Temperature or Delta Temperature (G & H <> 3 or 4) is not selected for Y1 or Y2.

9) Whenever not present in the configuration, then the retransmission of the estimated
value of the combustion efficiency (G & H <> 5) is not selected for Y1 or Y2.

10) Whenever not present in the configuration, then the retransmission of the estimated
level of excess air (G & H <> 6) is not selected for Y1 or Y2.

11) Whenever not present in the configuration, the input X is linear (E = 2)

12) Whenever not present in the configuration, the instrument will not provide for serial
communication.

7.1.1 Characteristic constants of fuel

Each type of fuel is characterized by a number of specific constants. These

constants are:

A Flue gas volume and combustion air volume ratio (per unit of fuel), relevant to
the stoichiometric combustion (Wet).

& Flue gas volume and combustion air volume ratio (per unit of fuel), relevant to
the stoichiometric combustion (Dry).

[ Maximum % volume content of CO, in the flue gas (Dry) for stoichiometric
combustion.

d % loss due to latent heat (Humidity Losses).

E Combustion factor relevant to the composition of the fuel.

The above-listed constants are used by the Ascomb System to compute, by the

use of suitable formulae, the COx%, A,Nn% variables, starting from the O,

concentration measurement.

The following table gives some of the most used fuel constants:

Fuel A b L d £
Natural Gas 1.105 0.895 11.7 11 0.38
Propane 1.084 0.916 13.8 7.7 0.42
LPG 1.091 0.912 14 7.4 0.43
il 1.068 0.936 15.1 6.1 0.56
LFO 1.067 0.94 15.6 6.0 0.56
HFO 1.065 0.944 15.8 5.8 0.58
Coal 1.03 0.98 19.1 2.7 0.67
Wood 1.2 0.99 20.1 12.5 0.58

Note: The parameter “d” is set to zero by default, thus the efficiency value is
calculated based on wet flue gas, without taking account of losses due to
the latent heat of water vapour condensation.

7.2 Programming table

See “Programming table” enclosed in this manual.
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PASSWORD

In order to prevent unauthorized or undesirable operations, the OX series
Monitors are provided with two access protection passwords to access the
different levels of configuration and parameter editing. All the instrument’s
parameters are organized into groups of homogeneous functions. The
instrument has three important groups of functions, which may be selected from
a main menu. These groups are:

1. Configuration
2. Operating parameters
3. Calibration of the probe.

In order to access the configuration procedure, when the instrument requests the
password (i.e. the “PRS%” pilot light appears on the display), the code 3333 must
be entered. Subsequently, the configuration codes Lan! and Land will be
available for configuration operations (see programming sheet).

The operating parameters of the instrument are divided into three groups and
are not protected by any password. Therefore, these are always accessible.

In order to access the calibration procedure of the ZO, probe, when the

instrument requests the password (PASS), the code 1111 must be entered (see
chapter 10 of this manual for subsequent operations).

17
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CALIBRATION PROCEDURE FOR THE Z0O2 PROBE

18

The purpose of this procedure is to automatically compute the probe’s two
constant calibration coefficients, CC1 and CC2, and to enter them into the
Monitor under the corresponding CC1 and CC2 codes located in the third group
of parameters. Selecting the item CaL. from the main menu, and entering |11 1in
the P55 display, it is possible to start the calibration procedure, which consists
of 3 different stages:

1.

5|

The display W shows the [d I | code.

Send the reference gas ( instrument air with 20,9% of O5).

The upper display will show the deviation between the actual mV probe output
and the mV value of the previous calibration stored in the instrument and
valid for 2Q,9% of Oo.

Press the (enter) key, to set the mV deviation value to “zero”.

If after a few seconds the upper display indicator is still not equal to “ZERQO”,
the operation shall be repeated. Otherwise, proceed by pressing the “F” key;
The display shows {c' .

Enter the reference value of the O, % used for the second step of the
calibration (calibration of Span).

The Span gas O, % value can be selected in the range from 0.30...3,00%.
Proceed by pressing > (enter) or the “F” key

The display W shows the “Cd 1.2” code. Send the calibration span gas at the
selected concentration of O, ( the same Os % entered as reference value 0¢

) at the correct flow rate and pressure. The upper display will show the
deviation between the working temperature of the heated probe and the
theoretical temperature value of the previous calibration stored in the
instrument . The displayed temperature deviation is expressed in °K.

Press the B> (enter) key to set the temperature deviation value to “zero”.

If after a few seconds the upper display indicator is still not equal to "ZERO”,
the operation shall be repeated. Otherwise, terminate the procedure by
pressing the “F” key.

During the start-up phase or when the ZO2 probe is replaced, this procedure

can be avoided by entering the two [ | and L constants (marked on the
probe head) manually into the instrument.
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10. LOGIC INPUT FUNCTIONS

To switch over the two tables of the fuel constants and to put the Ascomb
Monitor into the Hold or Fail state, it is necessary to use the logic inputs by
connecting the instrument.

The permanent closing of contacts at the logic inputs IL1 or IL2 or IL3, forces the
following changes:

IL1:

IL3:

when activated (closed contact)
it disables the alarms
it disables the cyclical display of the variables through the W key

the message "Huz Id" appears on the display W, while the X display shows
the Oz value;
the serial communications output "He 14" upon variable requests.

: when activated (closed contact)

it disables the alarms
it sets the retransmission outputs to the Start of range.
it disables the cyclical display of the variables through the W key.

the message "Fd  I" appears on the upper display and the lower display
is switched off;
the serial communications output "f3 / I’ upon variable requests;

when activated (closed contact)
the computation of CO2%, A and M%, is switched from the main fuel

constants dJ I...E1 to those of the secondary fuel dc...£ 2.

Remote contacts |
® ¢ l 21
o N\

\L 22

IL3| IL2| IL1 I

23

24

By releasing the logic inputs (opening the contacts), the Monitor starts to operate
in the conditions existing before contact closure.

Note: In event of IL1 and IL2 closing simultaneously, the IL2 signal will prevail
and the instrument will be switched to the “FAIL” mode.

19
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11. TROUBLESHOOTING

Due to the high number of inputs applied to the Monitor, a simplified table is
given below, showing all the possible faults which may occur concerning the
various inputs, outputs and indicators on the display.

Fault Effect on Indicators and Outputs
condition 02% A C02% n% Indic. Indic. |Retransm
Indic. |Retransm| Indic. [Retransm] Indic. |Retransm| Indic. |Retransm| Gas T. Air T. Temp.
Open circuit to Lambda] Under 0% Under 0% Under 0% Under 0% OK OK OK
probe Range Range Range Range
Level > 300mV on Under Under Under Under
Lambda probe input | Range 0% Range 0% Range 0% Range 0% OK OK OK
Oxygen level >21.9% | Over Under Under Under
(> 105% scale) Range 0% Range 0% Range 0% Range 0% OK OK OK
Flue gases temperature Under Under
input, open or short OK OK OK OK OK OK Range 0% Range OK 0%
circuited
Flue gases temperature Under Under
input, under scale OK OK OK OK OK OK Range 0% Range OK 0%
Flue gases temperature Under Over
input, over scale OK OK OK OK OK OK Range 0% Range OK 100%
Air temperature input, Under Under | 0%™®
open or short circuited OK OK OK OK OK OK Range 0% OK |Range ™
Air temperature input Under Under | 0% @
under scale OK OK OK OK OK OK Range | 0% OK |Range
Air temperature input Under Over 100%
over scale OK OK OK OK OK OK Range | 0% OK |Range ™| ®®
Note:
1) If the Air Temperature input is excluded, any of its fault conditions will have no
affect.
2) A fault on the Air Temperature input will only influence the retransmission of
AT.

20
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12. SERIAL COMMUNICATION

12.1

A serial communications port may optionally be installed on the Monitor, with the
electrical interface RS485 (OXM-33xXx).

To connect a Host Computer equipped with RS232 ports, install a protocol
converter. Contact Ascon for further details.

It is possible to effect almost any operational configuration through the serial

communication.

In order to allow serial communication with the OXM monitor, it is necessary to

set up four specific parameters - 5L 1, Addr, located in the third

group of parameters protected with the password 1111.

e 5[ | is the serial communications activation code. With 5 | = 0, the Monitor
answers all the supervisor questions and answers “NOP” to any assignment
and command from the supervisor. With SCI = 1, the Monitor answers alll
questions, and responds to any assignment and command from the
supervisor.

e Addr represents the Monitor address, which may be inputted from 0...63
with Ascon protocol or from 1 to 247 with ModBus — Jbus protocol, and must
be different from any other instrument connected to the line!

e 5S[br represents the data transfer speed in bits per second, and must be

inputted, identically to all the other elements connected to the line,
from 0 to 4, with the following significance:

ol S ol
ol S ] e | Y o

Baud Rate
9600 (*)
4800
E 2400
3 1200
u 600

SCor

(*) with Modbus — Jbus protocol only.

o 5[Fd represents the parity check for the messages transferred in the line, and
must be inputted, identically to all the other elements connected to the
line, from 0 to 4, with the following meaning:

5CP3 N° of Parity Protocol
characters
¥ 8 Excluded Ascon
! 7 Odd Ascon
2 7 Even Ascon
3 Absent ModBus
1 Absent JBus

To give the operator the opportunity to easily identify, when necessary, the
source/destination of the messages, the address codes in the communication
protocol are converted into ASCII characters, as indicated in the table below.

The Data Base

The ASCON instrument variables available for serial communication through the
MODBUS protocol are contained in two distinct sections: the bit zone and the
word zone.

21
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12.2

The BIT Zone

12.3

The bit zone is made up of 16 addressable bits containing information on the
functioning status of the instruments. With some instruments, certain bits are not used.
The status request for these bits with the 01 and 02 functions is permitted, but returns a
fixed value of 0. These bits are indicated in the tables by the presence of a hyphen "-".
Assigning the bit status using the 05 and 15 functions is only allowed on addresses in
which this is possible. This condition is indicated by "R/W".

The Word Zone

12.4

The word zone is made up of 126 addressable words containing control
variables and the instrument parameters. With some instruments certain words
are not used. The request for the values of these words with the 03 and 04
functions is permitted, but returns a fixed value of 0. These words are indicated
in the table by the presence of a hyphen "-". Assigning the word value using the
06 and 16 functions is only allowed on addresses in which this is possible. This
condition s indicated by "R/W".

The variables and parameters are coded as integer numbers with a plus or minus
sign (complement notation in pairs) without taking into account the decimal point in
the representation. Assignment is only allowed within the values assigned to each
parameter. Any attempt to assign a value outside those permitted within the field will
cause the instrument to return an error message with exception code = 3, and the
assignment will not be carried out.

ModBus Address

12.4.1

Bit Zone

Ad

dress

ModBus JBus Variable T

0

Alarm status Y1 (0 = OFF, 1 = ON)

Alarm status Y2 (0 = OFF, 1 = ON)

Out of range (0 = Normal operation, 1 = Safety)

Status of logical input IL1 (0 = OFF, 1 = ON)

Status of logical input IL1 (0 = OFF, 1 = ON)

<
T|D|D|T|D|DF

Status of logical input IL3 (0 = OFF, 1 = ON)

OO [N[O|O|B[W(N|—=

OOV |~ [W[N]|—=

—_
o
1

10..15

11.16_|-

Read Status

Function 07 (Read Status) returns an eight bit status with the following
meanings:

Bit Address Variable
1 (LSB) 1 Alarm status Y1 (0 = OFF, 1 = ON)
2 2 Alarm status Y2 (0 = OFF, 1 = ON)
3 3 Out of range (0 = Normal operation, 1 = Safety)
4 4 Status of logical input IL1 (0 = OFF, 1 = ON)
5 5 Status of logical input IL2 (0 = OFF, 1 = ON)
6 6 Status of logical input IL3 (0 = OFF, 1 = ON)
7 7
8 (MSB) 8
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12.4.2 Word Zone — Parameters Page

Address
ModBus | JBus Variable Parameter Type
code
0 1 Oxygen concentration measure (X) R
1 2 Air excess measure (L) R
2 3 Combustion efficiency (E) R
3 4 CO2 percentage (C) R
4 5 Flow gases temperature (TF) R
5 6 Air temperature (TA) R
6 7 Tf -Ta (DT) R
7 8 AL 1 alarm setpoint AL.2 R/W
8 9 AL2 alarm setpoint AL.3 R/W
9 10 Alarms intervention delay t.del R/W
10 11 Flow gases temperature low range limit In.Lo R/W
11 12 Flow gases temperature high range limit In.Hi R/W
12 13 Air temperature low range limit t.a.Lo R/W
13 14 Air temperature high range limit t.a.Hi R/W
14 15 Oxygen temperature low range limit 02| R/W
15 16 Oxygen temperature high range limit 0O2h R/W
16 17 CO; retransmission low range limit CO.Lo R/W
17 18 CO; retransmission high range limit CO.Hi R/W
18 19 Flow gases temperature retransmission low °C.Li R/W
range limit
19 20 Flow gases temperature retransmission high °C.Hi R/W
range limit
20 21 Efficiency retransmission low range limit EF.Lo R/W
21 22 Efficiency retransmission high range limit EF.Hi R/W
22 23 Air excess retransmission low range limit La.Lo R/W
23 24 Air excess retransmission high range limit La.Hi R/W
24 25 Input filter time constant t.FiL R/W
25 26 1st fuel constant, group 1 A1 R/W
26 27 2nd fuel constant, group 1 B1 R/W
27 28 3rd fuel constant, group 1 C1 R/W
28 29 4th fuel constant, group 1 D1 R/W
29 30 5th fuel constant, group 1 E1 R/W
30 31 1st fuel constant, group 2 A2 R/W
31 32 2nd fuel constant, group 2 B2 R/W
32 33 3rd fuel constant, group 2 Cc2 R/W
33 34 4th fuel constant, group 2 D2 R/W
34 35 5th fuel constant, group 2 E2 R/W
35 36 1st calibration constant C.C1 R/W
36 37 2nd calibration constant C.c2 R/W
37 38 Address Addr R/W
38 39 Baud Rate ScBr R/W
39 40 Parity ScPa R/W
40...49 | 41..50
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12.4.3 Word Zone Configuration Page

Address
ModBus JBus Variable Parameter | Type
code

100 101 1st part of the Configuration code Con.1 R/W
101 102 2" part of the Configuration code Con.2 R/W
102 103 Oxygen low range 1.O.lo R/W
103 104 Oxygen High range I.O.Hi R/W
104 105
105 106
106 107
107 108
108 109
109 110

110...119 | 111...120 |-
120 121 Factory code (600 = Ascon) R
121 122 Product code ("OX”) R
122 123 Product code ("M”) R
123 124 1st part of the Software release code R
124 125 2ndt part of the Software release code R
125 126
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13. TECHNICAL DATA

e Accuracy
¢ Main input

¢ Air temperature input

¢ Flow gases temperature input
¢ Auxiliary Inputs

¢ Auxiliary Outputs AL1 - AL2

e Output Y1 Retransmission

e Output Y2 retransmission (opt.)

¢ Serial communication

¢ Protection of parameters

o Noise immunity

¢ Data storage

e Power supply A.T.

e Power supply B.T.

e Power consumption:

e Two wire transmitter
power supply

¢ Electro Magnetic Compatibility

e Isolation group

¢ Climatic category

e Atmosphere temperature

e Atmosphere humidity

¢ Front protection:

¢ Housing protection

e Terminal protection

¢ Housing material

e Weight

e Dimensions

0.2% = 1 digit on the main input signal
mV directly from ZO2

4...20 mA from linear transmitter
4...20 mA from linear transmitter
4...20 mA from linear transmitter

3 logic inputs

N.O. relay contacts, 5A /250 Vac
4..20 mA or 0...10V

(galvanically isolated from the input)
4..20 mA or 0...10V

(galvanically isolated from the input)
RS485 ModBus

with password software

Level 4, in accordance with IEC 801-4
with non-volatile memory
100...240Vac, 48...63Hz, -15% + 10%

24Vac, 48...63Hz, -15% +10% or 24Vdc = 15%

4VA approx.
24 VVdc + 10% for one transmitter

in accordance with EN 50081-2 and EN 50082-2

C in accordance with VDE 0110
KWF in accordance with DIN 40040
0....50°C

35...85 RH%

IP 54 standard (IP 65, with F10-170-2A101 mask)

IP 30

IP 20

UL 94V1

480 g approx.

48 x 96mm, depth 150mm in accordance with

DIN 43700

25
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WARRANTY

We warrant that the products will be free from
defects in material and workmanship for 18
months from the date of delivery.

Products and components that are subject to
wear due to conditions of use, service life,
and misuse are not covered by this warranty.

Ascon Tecnologic S.r.l.

via Indipendenza 56, 27029 - Vigevano (PV)
Tel.: +39 02 333 371, Fax: +39 02 350 4243
internet site: www.ascontecnologic.com
E-mail: sales @ascontecnologic.com



7.2 - PROGRAMMING INSTRUCTIONS « OXM SERIES MONITOR
n
FUNCTION MENU PARAMETERS PROBE CALIBRATION
DISPLAY GRSUP 1 G I'?:O up 2 GROUP 3 From main menu
® Di | > > »
ASCOMB MmONITOR JJ 02 % value uc;g]grar:t?c:nma — (@] O ﬁ D
=) - Durin Directly from
,' " I T Parameter value programrg]ing — (— ] configlration procedure )
. AT or flue gases
=lelmd |X| | |Tf0-CO,-Ta-A During normal Alarm 1Set point temperature low limit //::)l ; I!ﬁi_
L 10 indication (2) operation m (see note) m 0..InHi*C m Input filter consants >
I JIZ], [T Mnemonic During 0...30 second F C)l:ﬁ
rogrammin —
sa code e ’ &) ) ) AT or flue gases L
m Alarm 2 Set point || ||} L) | temperature high limi o . FESE] password
(see note) ' In.lo...600°C “ 1A_FU§| Cost. A '
@ OB KEYS 5 I '000.1.500 S
Digit selection | o o
SEL -/ A+ Al i | . |05 |
O CO~T7Digit value increase | arm action delay Alr temperature low - 2 No |Retun to process
1 0..120 s limit -50...t.a.Hi°C © 1%t Fuel Cost. b @ variable indication
F [ Variable selector TF-n-CO,-Ta-A | ¥ Seenote 1 m B=(yot/yoa*(1-w)) Yes
=% O S S [J  0800..1.000 y
Air temperature high >
\ * Fuel Cost.
% | [ Function ‘ Notes: W See noce m C=C0O2 max. Apply Zero
1 Alarm 1 and alarm 2 set points [@D)] Oxiden outout low l 10.00...30.00% 20.90 %0, | Calibration
may be configured over the full m ”mi?O 0 op2 Hich &)
. ) F ith a fixed 0.5% hysteresis o
To enter in the function menu, press scale with a : [ See note 2 “ 1% Fuel Cost. d
i 2 AL1 and Al2 parameters are not CD) ' (D) 00...20.00 ,'_-H_-,' ,‘_-,' Set value to zero
[_From normal operation | available if they are disabled Oxigen output high 11.00
during configuration m limit O2.l0...20.9% CD)
(I=0 and L=0) ] See note 2 m 1% Fuel Cost. E S
— > (E) 0.100...1.000 m Set the %0, concentration
O Carbon dioxide l of the sample gas (0.30...3.00%)
c m output low limit > '
O 0.0...CO.Hi% O ond Fyel Cost. A F
e Y seerae2 ||| @3] Acotion )
F 2 Probe mV input S [ 10001500 CALS
indicati Carbon dioxide 106G
= indiatin TOH )| oot im X U
S I C0.00..25.0% o L. Fuel Cost. b Apply the | Full scale
El See note 2 o sample gas | Calibration
Far. o oo S
> Modify or read AT or temperature flue RN 3
F o/ —/ gases output low fmit 5 -
Parameters inlo...0C.Hi°C ) 0 Set value to zero
S B eevote2 ||| ] 2°Fuel Cost.C >
=CO2 max o
m o AT or temperature flue l 1 0'00"'30'00% F
> m 8ases output h|gh limit > (@D)
(O )| Probe calibration C Io In.Hi°C O
' See note 2 m 2" Fuel Cost. d ﬂ
) > (D) 1.00...20.00
. . (&) N l __ Retun to process
] Configuration code m S&'g&ﬂiﬁ;’ﬂ;ﬂ'““y N variable indication
m indication ' 0.0 EfHi o el Cost £
> > B Soe note 2 " Fuel Cost.
F oD DDEQ S senoe @ (E) 0.100...1.000
F . . i
- Configuration Combustion efficency
m tout high limit >
modification | ) * E11o..100.0% o
N See note 2 m Probe calibration
TS Instrument address number = Air excess output l constant
with serial comms o .
indication ( 0..63). low limit 1.000...1a.Hi &)
m See note 2 . .
> Probe calibration
&) constant 2
Air excess output
s high limit la.lo...2.000
—J seencie2 ||| MODIFICATION OF A NUMERIC VALUE
o U

Notes ] I Only for models with Serial . ) . -

1 1f & or & are not pressed within 10 seconds the Communications option You may modify any.fr)umen(.: ‘,""]‘J“e by changing each digt
displays return to the previous indication. Enable SCI separately. The modifiable digit flashes.

0=0FF; 1=ON []

2 Mnemonic codes: Notes: m Example. to change 250 to 260
E =combustion efficency ~ (0.0... 99.9%) 1The ta.lo and ta.Hi are not O Address l Press O to select the required digit.
[ = carbon dioxide (0.0 ... 25.0%) available if they are disabled Addr] 0% o Each successive pression of this key moves
L = flue gases temperature (0 ...600°C) during the configuration (F=0) (] ©  the flashing digit one place to the left

; >
o= air temperature (-50 ... +150°C 2The %02 - %COz- Flue gases T. o @3 d alk GSG I <:D
L = air excess (1.000 ... 2.000) Ait T. - | -\ retransmission m Baud rate o
CONFIGURATION parameters are not available ] h-“ Pressing (O increases the selected digit value
ifthey are disabled during the N a+ (for left side digit there is a - between
configuration (G=0 and H=0) o 9and 0)
G 5LP3] 0760
m Enter correct password to start § 0.2
configuration procedure. N l >
l (@) Press (O to enter the change. The selected
D 332 D ;
) ' — O value will be anyhow entered after 10 seconds.
X NO R If -f d D
eturn to process not configured, Note: |l factory set parameters
@‘ variable indication when sitched on
YES Direct entering in the conflguratlon proceduret © dispiays show: CONFIGURATION CODE
] C)( ] Air temperature input Retransmission output Y1 mq Retransmission output Y2
m Enter the first block of 4 configuration Not used 0 Not available 0 Not available 0
' index codes E, F, G, H From 4 .. 20 mA transmitter 1 %0, Value 1 % O, Value 1
%CO, Value 2 %CO, Value 2
CP) Flue gases temperature or AT Value 3 Flue gases temperature or AT Value 3
m Enter the second block of AT Value 4 AT Value 4
' configuration codes I, L n Value 5 n Value 5
) Value 6 A Val
v alue 6
() ﬁ
E=2 Engineering units low value
<> |:> Y, for user configurable range ~
Eeo 4 (See par.3.3) 202 probe input <‘
E : 1 © Directly from probe (in mV') 0 First block of 4 If at thev\zﬁ\;v:;-up you
= Q o o From 4 .. 20 mA non linearized transmitter | 1 configuration R 9999 A
Egrg{T S%ern(:%%flf S:}fagllghr;/r?:;%e From 4 .. 20 mA linearized transmitter 2 codes E,F,G,H < I 1 1C the means the instrument
IS NOT CONFIGURED
(See par.3.3) Second block of 2
ﬁ) configgratilolrj 'l"l ,l @
codes |, :—”— -
A )
To the 3° GROUP of parameters ‘ AL1 Activation type < J AL2 Alarm activation type
I .. . . Disabled 0 Disabled 0
The indication of the configuration code is permanent, no automatic retum to the Active high 1 —
S o Independent Active high 1
previous indication is foreseen. After the configuration procedure, the group 3 p Active low 2 Independent : —
parameters can be directly reached to modify, if necessary, input filter value, etc.. Active low 2




