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M.M./E.G.A. Technical Manuadl Introduction

Important Notes

A knowledge of combustion related procedures and commissioning is essential before embarking work
on any of the M.M./E.G.A. systems. This is for safety reasons and effective use of the M.M./ E.G.A.
system. Hands on training is required. For details on schedules and fees relating to group training
courses and individual instruction, please contact the Autoflame Engineering Ltd. offices at the address
listed on the front.

Short Form - General Terms and Conditions

A full statement of our business terms and conditions are printed on the reverse of all invoices. A copy
of these can be issued upon application, if requested in writing.

The System equipment and control concepts referred to in this Manual MUST be installed, commis-
sioned and applied by personnel skilled in the various technical disciplines that are inherent to the
Autoflame product range, i.e. combustion, electrical and control.

The sale of Autoflame’s systems and equipment referred to in this Manual assume that the dealer,
purchaser and installer has the necessary skills at his disposal. i.e. A high degree of combustion
engineering experience, and a thorough understanding of the local electrical codes of practice
concerning boilers, burners and their ancillary systems and equipment.

Autoflame’s warranty from point of sale is two years on all electronic systems and components.
One year on all mechanical systems, components and sensors.

The warranty assumes that all equipment supplied will be used for the purpose that it was intended and
in strict compliance with our technical recommendations. Autoflame’s warranty and guarantee is
limited strictly to product build quality, and design. Excluded absolutely are any claims arising from
misapplication, incorrect installation and/or incorrect commissioning.

If in doubt regarding any technical aspect of the system contact your authorised dealer or the Autoflame

Technical Sales Department. Either of the above will be pleased to give advice and Technical
Information.
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M.M./E.G.A. Technical Manuadl

Section 1: Overview and Introduction of M.M. E.G.A. System

1.1 Schematic of M.M./E.G.A. System Capabilities and Inter-
Relationship of Software Modules

1.2 Schematic lllustrating Burner Combination Possibilities
1.3 Schematic lllustrating Typical System Application

1.4  Burner Management Systems Comparison

1.5  Overview of Micro Modulation System

1.6  Overview of Exhaust Gas Analysis

1.7 Overview of Intelligent Boiler Sequencing

1.8  Overview of the Data Transfer Interface

1.9 Overview of the Additional Modules

1.10 Overview of P.C. Compatibility

1.11 Overview of the Analogue Output Unit
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M.M./E.G.A. Technical Manuadl

Overview - Features and Benefits of the Autoflame Micro
Modulation and Exhaust Gas Analysis Trim Systems

M.M. Micro Modulation/Flame Safeguard

* Fuel/air ratio control

Control up to 4 positioning motors and 2 variable speed drives (VSD/
VFD)- 6 channels

4 independent fuel programs

Fully adjustable P.1.D. load control for temperature and pressure
External voltage/current load control and setpoint adjustment
Various boiler load detectors available

Twin burner capability

Fully compatible with control frequency drives

Fuel flow metering software

Internal flame safeguard- full flame supervision with UV self check
Gas valve train leak supervision and gas pressure monitoring

Air windbox pressure proving and monitoring

E.G.A. Exhaust Gas Analysis
* 3 parameter Trim of O,, CO, and CO

Displays O,, CO,, CO Efficiency, Delta T and exhaust gas temperature
* NO, SO, (or NO,) monitoring

Local display for re-calibration, changing cells, user configuration and
stand-alone operation

* Upper/lower/absolute limits for O,, CO,, CO, NO and exhaust

temperature

Six 4-20mA output signals to interface with other controls/chart recorders
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M.M./E.G.A. Technical Manuadl

1.B.S. Intelligent Boiler Sequencing (Lead/Lag control)

* System will Sequence hot water boilers and steam boilers via lead/lag

load distribution

Fully adjustable via user option with the system to enable the control to
be tailored to the application

System control for isolation of valves or pumps

Phantom setpoint and standby warming for lag boilers via a timing
sequence and pressure offset or aquastat

D.T.l. Data Transfer Interface

System will collect operational data for up to 10 M.M. modules on one
site, transmit via RS232 data link to a local PC running winPCDTI or
Building Management System (B.M.S.)

Modem compatibility software to give information and control of boiler
house operation remotely

* MODBUS and Johnson's Metasys compatible
W.L. Water Level Control

Fully modulating water level control including all safeties, 2nd low, 1st
low, 1st low pre-alarm, high water pre-alarm, high water

15 First Out Annunciation inputs
Automatic bottom blowdown
Surface blowdown management (TDS- total dissolved solids)

Steam flow metering

I.1.F. O, Interface Module, Splitter Module

* Interface with existing on-line O, analysers via 4-20mA

* Split one E.G.A. signal for two M.M.s for use on common or twin furnace

boilers
P.C.C. Personal Computer Compatible

Down load all commissioning data from M.M. module

* Set up and calibrate E.G.A. via R$232 serial por
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M.M./E.G.A. Technical Manuadl
1/0 Digital & Analogue Input/Output Units

* These units can be configured to give inputs and outputs for the DTI

system
Analog modules have six 4-20mA inputs and outputs
Digital modules have 16 line voltage inputs and 8 volt free contacts

All inputs/outputs can be labelled for the specific application and set
for alarm or monitor only status
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M.M./E.G.A. Technical Manuadl
SYSTEMS POSSIBILITIES
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M.M./E.G.A. Technical Manuadl

LAYOUT OF DUAL FUEL ROTARY CUP

BURNER CONTROLS & M.M. SYSTEM
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M.M./E.G.A. Technical Manual Burner Management Systems Comparison

Mk6 Mini Mk6 Mini Mk5 EVO

Micro Modulation Fuel/Air Ratio Control

Servo channels

VSD channels

Fuel profiles

Selectable trim channel (Damper or VSD)

Error diagnostics displayed

Single point change

User defined optimum ignition

FGR management

Exhaust Gas Analyser (requires EGA)

C02, 02, CO trim

C02,02,C0O,NO, SO2 displayed

Exhaust temperature and combustion efficiency displayed

User definable limits to CO2, 02, CO

Burner Control

User configurable timings

Internal flame safeguard controller for UV

Gas valve proving system

Air wind-box pressure proving

Gas pressure supervision

Air pressure supervision

Oil pressure supervision

Lockout history

Setpoint Control

Internal 3 term PID load control to required setpoint

Software adjustable thermostat/pressure-stat

Second setpoint selectable

Outside temperature compensation

Night setback facility

Further Features

IBS hot water

IBS steam

IBS low pressure steam

Fuel flow metering - instantaneous

Fuel flow metering - totalised

Hand/Auto/Low flame hold

Input for external load control 4-20mA/0-10V 4-20mA/0-10V

Output of firing rate 4-20mA/0-10V -

Twin burner capability v

User Features

Password protected configurable options and parameters v/

Infrared communications port v

Systems data export via DTI 4
v
v
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M.M./E.G.A. Technical Manuadl Overview: M.M.
MICRO MODULATION (M M)

Overview of System Operation: Features and Benefits

To ensure maximum efficiency in the operation of any boiler, two requirements are of paramount
importance, the first being that the air to fuel ratio is kept to the minimum to ensure complete
combustion within the limitations of the combustion head design and that these settings once arrived
at are infinately repeatable to an incredibly high degree of accuracy. The second requirement should
be that the target temperature or pressure of the boiler is monitored by the combustion system and
that at all times exactly the right amount of fuel and air is fire to achieve the target value and that
at no time irrespective of load change is this target exceeded or fallen short of.

The inherent hysterisis of all mechanical systems that have traditionally involved cams and linkages
to characterise the fuel air ratio have made this sort of accuracy impossible. The accuracy of response
of fuel input to the monitored target temperature/pressure of the boiler has meant that the target
value set by the operator has at most times been exceeded or fallen short of.

The Micro Modulation system provides an easily programmable and flexible means of optimising
combustion quality throughout the load requirement range of the boiler/burner unit whilst ensuring
the temperature is accurate to within 1 deg C (2 deg. F.) and pressure to within 1.5 p.s.i. The maximum
error in degrees angular rotation between the two servo motors at any position in the load range is 0.1
degrees.

At the heart of the system is the control module which contains the micro computer and power supply.
The display panel features touch sensitive key pad entry data, readouts and status indicators, all
protected beneath a tamper-proof transparent plastic cover. The M.M. system shows angular position
of air damper motor and fuel valve. “Required” and “Actual” temperatures are displayed.

Interfaced with the control module by means of high speed solid state switching are up to three dual
wound servo motors. One motor is responsible for positioning the air damper and the other operates
a fuel valve by which it is possible to meter the input of gas, oil, or dual fuel.

The position of each servo motor is monitored by a voltage dividing system enabling digitalised
position information to be encoded into the control modules memory. The relative positions of the
air and fuel motors are constantly checked by the system at the rate of 50 times per second.

This new system of burner control achieves ‘Locked On’ near stoichiometric air fuel mixing throughout
the fuel input range of the boiler while maintaining exact temperature or pressure target values.
The load control incorporates user variable P.I.D. values.

Operating in conjunction with the above control specification is a full three term infinitely adjustable
P.I.D. load control package. This ensures that the control of set point temperature is accurate to within
1 deg C (2 deg F.) and pressure to within 0.1 bar (1.5 P.S.1.) Software for temperature or pressure is a
user variable option, also various ranges of temperature and pressure are selectable by the user.
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M.M./E.G.A. Technical Manuadl Overview: M.M.

The Micro Modulation (M.M.) module is the basic building block of the M.M./E.G.A. system. A
complete system based on the Mké MM incorporates all of the following control facilities and features:

6 channel: 4 positioning motors and 2 Variable Speed Drive interfaces.
4 separate fuel profiles
Full flame supervision control with UV self check- system meets self check criteria on all outputs
A lockout history of the last 16 incidents held in memory. Time, date, function, re-set
Single point change capability
IBS steam sequencing with lead/lag
IBS heating boiler sequencing- lead/lag- control of return line 2 port valve
Gas valve train leak proving system
Gas pressure monitoring and display
High and Low gas pressure supervision
Oil pressure high/low limits
Oil pressure monitoring & display
User definable optimum ignition position selection- golden start
- User definable flue gas recirculation ignition position selection
Variable modulation speed (motor travel time user variable)
Selectable trim channel
Burner control selectable operation- first/second safety times
Air wind box pressure proving- display & supervision
Internal PID 3 term load control- temperature & pressure
Outside temperature compensation of boiler set point, user adjustable with night seback facility
Fuel flow metering- instantaneous and totalised readings- user defined units of measurement
Exhaust temperature and ambient temperature net and absolute readings displayed
3 parameter trim- CO,, O, & CO
Combustion efficiency calculation- net or gross displayed
NO and SO, monitoring & display
User definable combustion limits on all CO,, O, & CO values
Second set point user selectable
Internal calendar clock display and logging functions
Software adjustable thermostat/pressure stat. facility
Hand/Auto/Low flame hold facilities
Password protection of all safety related options and parameters
Infrared Coms port for upload and download of commissioned data and lockout history
Twin burner control capability
4-20mA/0-10V input for external load control of firing rate
4-20mA/0-10V output confirming firing rate position
Changeover of fuels without shutdown (Special PROM)
Quarter YGA screen with dynamic display capabilities and IR proximity screen saver
110 or 230 volt standard operation
Panel facing mounting
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M.M./E.G.A. Technical Manuadl Overview: E.G.A.
EXHAUST GAS ANALYSIS (E.G.A.) TRIM SYSTEM

Overview of E.G.A. System Operation

With the E.G.A. trim system it is possible to expand the M.M. so that it will measure and display O,, CO,,
CO and exhaust temperature, together with boiler efficiency: At the same time inflicting minute
corrections on the air damper position to ensure that the originally entered commissioning data is
adhered to, irrespective of variations in stack pressure or barometric conditions. As standard, outputs
are available which can be connected with appropriate interfacing to an energy management computer
to track and record the information that is generated by the E.G.A. system. To expand the M.M. system
to the above E.G.A. specification the additional sampling unit and exhaust gas sampling probe must be
purchased. The M.M./E.G.A. control formis P + 1+ D feed forward, and interpolates between all entered
dataq, it also carries error checking self diagnostic software for self identification of system component
or data handling failure.

The system trim function is achieved by every paired value for air and fuel having stored values for O,,
CO, and CO at the commissioned value. Deviations from these ideal values are held, this data is
integrated and expressed as a degree angular value, so that an exact amount of air damper trim may
be inflicted at any time to return the system to it's commissioned value at any load condition.
The E.G.A. can also be fitted with NO and SO, sensors for monitoring.
Allthe information available on the E.G.A. can be accessed by one or all three of the following methods:
1. Displayed on the E.G.A. local display.
2. Displayed on the M.M. facia.
3. 6 channel 4-20mA output facility for the above values.

Options #1 and #3 enable the E.G.A. to be used as a Stand Alone on-line continuous monitoring system.

E.G.A. setup and calibration is carried out via the local display or by a PC using an R$232 serial port.

Issue: 1.1.2007 Autoflame Technical Manual Section 1.6.1



M.M./E.G.A. Technical Manuadl Overview: |.B.S.
INTELLIGENT BOILER SEQUENCING (I.B.S)

Overview of 1.B.S. System Operation

The Intelligent Boiler Sequencing software, which is included in every M.M./E.G.A. module, further
extends the application possibilities of the system. The objective of this control form is to ensure that
the minimum number of boiler/burner units are in operation at any one time to satisfy the heat
requirement imposed upon the boiler plant, particularly in the case of multi boiler installations.

There are two variations of I.B.S. software that can be selected by the user via the Options procedure.
The first variation relates to heating boilers and the second variation to steam boilers.

Heating Boilers Sequential Control:

A maximum of ten M.M./E.G.A. modules may be interconnected by a two wire screened data cable:
(See interconnection drawing). Any string of modules interconnected as detailed can have one of it's
number designated No. 1 or lead boiler. This identifying of “lead” boiler is achieved by either of the
following methods:

a)  Connecting a mains voltage onto terminal No. 41.
b)  Instructing the modules via the D.T.I. module (Data Transfer Interface) by software.

Once a “lead” boiler has been selected the system works in the following way:

Typically every five minutes the sequencing software in the lead boiler identifies it's own firing rate by
looking at the position of the fuel valve in the load index and also the maximum heating capacity of the
No 1. “lead” boiler. This information would normally be entered when this boiler/burner unit is
commissioned. Having established percentage firing rate, and maximum heating capacity, the 1.B.S.
software calculates the amount of heat being contributed to the system by this boiler. The I.B.S. software
in the “lead” M.M./E.G.A. module then contacts in turn each of the modules connected to this loop
and gathers similar information from each. The “lead” module’s I.B.S. software then calculates the
minimum number of boiler/burner units that need to be operational to satisfy the building load, imposed
upon the plant at that time, and switches the remainder off.

There is a terminal connection on the M.M./E.G.A. module for controlling a two port valve that would
normally be installed in the boiler’s return pipe connection to the common return header. This facility
ensures that boilers that are switched “off line” do not contribute return temperature water to the flow
header thereby diluting the flow temperature to the building: (See relevant data sheets and drawings
showing the control sequence detailed above).

Example:
There are four boilers interconnected as above, each with a heating capacity of 586kW(2MBtu.) In the

event of each boiler firing 440 kW (1.5MBtu) (3/4 of it's maximum rate), the No. 1 lead boiler would
instruct the No. 4 boiler to shut down and boilers No.s 1, 2 and 3 would adjust their firing rate to
maximum.

In both cases the boilers are contributing 1758kW (6MBtu) to the system but, after intervention of the

I.B.S. sequencing software, three boilers only are carrying the load which is a more fuel efficient method
of operation.
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M.M./E.G.A. Technical Manuadl Overview: |.B.S.

If the building load continued to decrease the three boilers would reach a point where they were each
firing 38 TkW (1.3MBtu) each. At this point the I.B.S. software would switch off the No. 3 boiler as two
boilers would be capable of generating the 1172kW (4MBtu) required. When the load on the system
increases, the reverse procedure applies, i.e. when, for example, two boilers are firing at near 100%
load and the setpoint temperature on either of the modules is not being achieved, the 1.B.S. software
would switch on a third boiler to assist with the generation of the heat requirement. Any boiler can be
nominated “lead” boiler by the connection of an input to the appropriate terminal or by a software
instruction via the D.T.I.

Steam Boiler Sequential Control:

When the |.B.S. software control package is applied to steam boilers, it's operation is exactly the same
as above but with the additional features and enhancements as explained in the following.

In the case of heating boilers only two states in the control form exist, either on or off. When steam boiler
variation of |.B.S. is optioned there are three states which are controlled sequentially. The first is “on-
line”, this is when the boiler is operating purely under the control of the M.M./E.G.A. module's internal
P.1.D. load controller.

The second state is “stand-by”: In this case the boiler is operated at a reduced pressure setpoint, e.g. if
the on-line boiler or boilers are set at a setpoint of 7 bar (100 p.s.i.) the stand-by boiler controls at a
setpoint of 5 bar (72 p.s.i.). In this way if the load increases the stand-by boiler can begin to contribute
steam quickly. The reduced setpoint is a user variable option in the same way as the normal control
pressure setpoint.

The third state is “off-line”, this is with the burner shut down and the boiler is cold. If the load on the boiler
house increases, this boiler would move into a “Stand By” condition.

Apart from the variations detailed above, the steam sequencing works in precisely the same way as the

heating boiler sequencing: The sequencing software package ensures that at all times the minimum
number of boilers are operational to satisfy the load imposed on the boiler house.
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REMOTE MONITORING AND CONTROL (D.T.1.)

Overview of Data Transfer Interface Operation

By means of our Data Transfer Interface (D.T.l.) module, all the operational data, stored within each
of up to ten M.M. modules, can be collected by the D.T.I. for transmission by direct RS232 data link
to a local terminal, screen and printer or Building Management System (B.M.S.). This facility can also
be achieved remotely via modem/telecom link up. This cost effective system more than meets the
requirements of today’s E.M.S. and B.M.S. systems in providing all the necessary operational and alarm
status and control of boiler plant to achieve its maximum energy efficient operation.

Up to a maximum of ten M.M. modules (one per burner) can be connected to one D.T.l. module by
means of a series RS485 data link. The information gathered by the D.T.I. from each M.M. module is
then available for transmission to the E.M.S. or B.M.S. via either an RS232 data link or modem/telecom
data link.

Remote on/off control of the burners can also be achieved as well as adjustment of the temperature or
pressure setpoints and selection of sequence lead boiler. To accommodate the status information from
other plant related equipment, the D.T.I. can handle upto 160 direct mains voltage inputs, 80 volt free
outputs, 60 4-20mA inputs and 60 4-20mA outputs. Typical remote E.M.S., B.M.S. information and
operational facilities that can be achieved are as follows, but are subject to the particular site and
management system requirements that are to be accommodated.

The capability exists within the standard D.T.I. software for the end user to label any mains voltage signal
input as an "Alarm" condition. When labelled as an "Alarm" condition the system can 'autodial' out onto

the general telephone network to a word pager and/or a remote office.

Possible Input/Output Values:

Values available from each MM :

Required boiler temperature (deg. C/F) or pressure (Bar/PSI).
Actual boiler temperature (deg. C/F) or pressure (Bar/PSl).
Burner on/off (internal stat on/off status).

Burner maximum firing rate.

Burner firing rate (%).

M.M. identification number.

Fuel selected.

Boiler control detector type (temperature/pressure).

Error conditions.

Auto/Hand/Low flame hold operation.

All MM channels (positioning motors and variable speed drives).
Number of hours run/start-ups for each fuel.

Instantaneous and totalised fuel flow metering.

Lockout/error status.

Online combustion air pressure.

Online fuel sensor pressure.

Data logging- online status, actual value, firing rate- stored in monthly accessible files.
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Values available from each MM : cont../...

Maximum set point accepted from DTI.

Minimum set point accepted from DTI.

Lead boiler status.

Burner firing status (off, firing, purge, ignition, pilot proving, main flame proving).
Sequencing optioned.

Sequence status (on, stand-by, warming, off).

Enabled/disabled status.

Additional information available if system has E.G.A.:

E.G.A. operation optioned.

Flue gas oxygen present value.

Flue gas carbon dioxide present value.

Flue gas carbon monoxide (unburnt combustibles) present value.

Flue gas nitrogen oxide present value.

Flue gas sulphur dioxide present value.

Flue gas exhaust temperature present value.

Ambient temperature present value.

Delta T present value (difference between exhaust temperature and ambient temperature).
Combustion efficiency present value.

Flue gas oxygen commission value.

Flue gas carbon dioxide commission value.

Flue gas carbon monoxide (unburnt combustibles) commission value.

Flue gas nitrogen oxide commission value.

Flue gas sulphur dioxide commission value.

Flue gas exhaust temperature commission value.

Ambient temperature commission value.

Delta T commission value (difference between exhaust temperature and ambient temperature).
Combustion efficiency commission value.

E.G.A. error conditions.

DTI control input values:

Change required set point- global and individual.
Select lead boiler.

Shuffle sequencing- change lead/lag order.

Boiler enable/disable.

Change load index/firing rate- global and individual.

Additional information available if system has Water Level controls:

Water level status- control point, high water, 1st low water, 2nd low water, pre-alarms.
Steam temperature, feedwater temperature, pump status and valve position.
Instantaneous and totalised steam flow metering.

Water level alarm status.

15 First Out annunciation input status.

T.D.S. (Total Dissolved Solids) target and measured values- surface blowdown.
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ADDITIONAL MODULES

1. O2 Interface.

Where an existing O, measuring device is fitted the O, interface module can receive a 4-20mA signal
from the O, probe and a 0-10V signal from the thermocouple mounted in the stack for use by the M.M.
for one parameter O, trim. Values for CO,, CO, Exhaust Gas Temperature and Efficiency will be
displayed as 0.

2. EGA Splitter.

On water tube or common furnace boilers it is possible to use one E.G.A. unit o sample the common
flue gases and split the signal for use by two M.M. modules. Trim is inflicted on both burners based on
the common products of combustion and will therefore not optimise the combustion performance of
each burner.
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1.10 P.C. COMPATIBILITY

M.M. Infrared Upload/Download

The Mk.6, mini Mk.6 and mini Mk.5 EVO M.M. units each contain an Infra Red Upload/Download
port which enables all the commissioning data from a single unit to be downloaded onto a PC using
Autoflame IR lead and software. Data can be stored on disk. Stored backup data can be uploaded in
to the M.M.

Information includes:

—

Site name, Engineer, Boiler Type, Data, Software revisions, M.M. identification number.
2. All channel positions entered during commissioning for each fuel.

3. E.G.A. values O,%, CO,%, COppm, NOppm, SO,ppm, Ambient Temperature, Exhaust
temperature, Delta T, Efficiency % for commissioned, and also autotrim values of O,,
CO, and CO at each position.

4. All Option number setting, default- * indicates options changed.

5. All Parameter numbers, setting, default- * indicates Parameters changed.

6. Flow Metering - if entered.

7. Lockout/error history (last 16 events).

8. Water level commissioned data and set-up values.

9. First Out annunciation labels.

10.  Bottom blowdown timings and surface blowdown settings.

which can then be used to generate a hard copy Commissioning Report and be stored on disk for
future reference.

E.G.A.

The E.G.A. is fitted with a local display. All set-up, configuration and calibration tasks (calibration
code and test gas calibration) can be carried out with the use of this display and facia buttons. Each
cell is provided with its own unique calibration number which alleviates the need for costly on site
calibration with test gas etc. Itis also possible to use the RS232 serial port on the E.G.A. for connection
to a P.C. to carry out the above procedures.
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1.11 ANALOGUE INPUT/OUTPUT UNIT

This unit has 6 individually programmable outputs and 6 individually programmable inputs providing
a means of converting items of data within the M.M./E.G.A. system in 4-20mA signals.

The unit can be supplied with outputs readily configured or with the use of the DTl lead and Windows
Terminal mode software the outputs are user configurable.

The following functions are available for output data:-

Firing Rate - Percentage %

Actual - Temperature/Pressure, °C/°F or bar/psi.
Required - Temperature/Pressure, °C/°F or bar/psi.
NO - p-p-m.

CH1 - Angular Degrees of travel.

CH2 - Angular Degrees of travel.

CH3 - Angular Degrees of travel.

CH4 - Angular Degrees of travel.

% O, Flue - Percentage %

% CO, Flue - Percentage %

CO Flue - p.p-m.

Exhaust Temp. - Degrees °C

Efficiency - Percentage %

Fuel Flow Rate - Units/Min.

MM Error - 4mA no error, 20mA error.

EGA Error - 4mA no error, 20mA error.

Ad(ditionally, the A 1/O can be connected directly to a Mini Mk5. In this case, the A 1/O uses terminals
48 and 49 of the M.M. therefore neither Sequencing nor the D.T.I. may be used with the A 1/0O.
Channel 1 input can be used as the Remote setpoint change.
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Section 2.14:; Mké6 M.M. Micro Modulation

2.14.1 Mk.6 M.M. Control Unit

2.14.2 Commissioning and Setting Up Procedure

2.14.2.1 Introduction
2.14.2.2 Programming Fuel/Air Positions
2.14.23 Setting Positioning Motors
2.14.2.4 Setting Options
2.14.2.5 Setting Parameters
2.14.2.6 Valve Proving
2.14.2.6.1 Explanation
2.14.2.6.2 Gas Pressure Sensor
2.14.2.6.2.1 Oil Pressure Sensor
2.14.2.6.3 Commissioning Valve Proving
2.14.2.7 Air Pressure Proving
2.14.2.7.1 Explanation
2.14.2.7.2 Air Pressure Sensor
2.14.2.7.3 Air Pressure Tapped Fitting
2.14.2.8 Outside Air Temperature Compensation
2.14.2.8.1 Explanation
2.14.2.8.2 Outside Air Sensor
2.14.2.9 Electrical Specifications
2.14.2.9.1 Classifications
2.14.2.9.2 Fuse Ratings
214293 Terminals Description
2.14.2.9.4 Cables
2.14.2.10 Variable Speed Drives
2.14.2.11 Installation Checks

2.14.3 Control Box Functions

2.14.3.1 Burner Control Sequence Diagrams
2.14.3.2 Self Check UV Scanner
2.14.3.3 Standard European UV Scanner - Side viewing
2.14.3.4 Standard North American UV Scanner - End viewing
2.14.3.5 Selection of UV Scanner Types
2.14.3.6 UV Self Adaptive Pulse Width Modulation
2.14.4 Error Checking, Self Diagnostic Fault Analysis, I.D. Codes
2.14.4.1 Key to Errors
2.14.4.2 Key to Lockouts
2.14.4.3 Troubleshooting
2.14.5 End User Day to Day Operation
2.14.5.1 Normal Run Operation
2.14.5.2 Adjusting Clock Settings, Contrast and Actual Load Reading
2.14.5.3 EPROM Version Numbers

Issue: 1.1.2007 Autoflame Technical Manual Section 2.14: Index



Mké Evolution
Micro Modulation

Section 2.14:; Mké6 M.M. Micro Modulation

2.14.6 Electrical Schematics Showing all Terminal Interconnections
2.14.6.1 Mk.6 Connection Diagram
2.14.6.3 Boiler Steam Pressure Detector Connection Diagram
2.14.6.6 E.G.A. Mké Interconnection Diagram
2.14.6.11 O, Interface Interconnection Diagram

2.14.7 Twin Burner Operation
2.14.7.1 Operations/Guidelines
2.14.7.3 Interconnecting Wiring
2.14.8 Hand/Auto and Low Flame Hold Facilities
2.14.9 Fault Finding

2.14.10  Other Information and lllustrations

2.14.10.1 Mk.6 M.M. Front Facia Details
2.14.10.2 Mk.6 M.M. Enclosure Dimensions
2.14.10.3 IR Download Lead

2.14.10.4 Maintenance and Servicing
2.14.10.5 Installation Precautions

2.14.11  Fuel Flow Measurement and Metering operation

2.14.12  Golden Start choke operation

2.14.13  One Point Change Facility

2.14.14  Flue Gas Recirculation

2.14.15  Pause Facility

2.14.16  Time Clock Facility

2.14.18  Automatic Re-commission of air and gas sensors
2.14.18.1 Air sensor re-commission
2.14.18.2 Gas sensor re-commission

2.14.19  Flame Detection Using External Flame Switch

2.14.20 On-ine Changes

Issue: 1.1.2007 Autoflame Technical Manual Section 2.14: Index



Mké Evolution
Micro Modulation Introduction

2.14.1 MK.6 EVOLUTION M.M. CONTROL UNIT
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2.14.2 MK.6 COMMISSIONING AND SETTING UP PROCEDURES
2.14.2.1 Introduction

Important Note: Prior to commissioning, the fuel and air servomotors must be calibrated to ensure
that the position of the valves and dampers are corresponding to the potentiometer feed-back signal as
displayed on the Mké screen/display, i.e. when the valve is fully closed, the Mké displays zero degrees.

The commissioning procedure as described must be strictly adhered to.
Anybody commissioning a Micro Modulation system must have an
adequate understanding of combustion plant. In the wrong hands
hazardous conditions could be made to exist. The Autoflame product must
only be installed, set-up, commissioned and adjusted by an Autoflame
certified technical engineer.

The fundamental idea of the system is to set a fuel valve position and then
set a corresponding air damper position. Care must be taken when
adjusting the fuel and air positions so as not to create any unstable or
hazardous combustion conditions, e.g. moving the fuel valve to the open
position without increasing the air damper position. Improper use may
result in property damage, serious physical injury or death.

If the system being commissioned is an M.M., without E.G.A., then a combustion monitor is required to
check the exhaust gases. If the system does have an E.G.A., then a combustion monitor should not be
necessary as the E.G.A. performs all normal exhaust gas measurements. When burning oil a smoke
detection device is necessary to check that the smoke generated is within limits.

Ideally to implement commissioning as quickly as possible arrange for a substantial load on the boiler.
The commissioning procedure can be interrupted due to excess temperature or pressure, causing the
burner to turn off. In these instances the commissioning data accumulated so far is not lost. When the
burner is called back on the system starts up automatically and commissioning can proceed from where
it left off, providing that power is not removed to the system.

Once a low firing position has been established, the high fire position is entered first, then descending
fuel/air positions are entered consecutively until finally a minimum fuel position is entered. The CH1
and CH2 positions must always be less than the ones previously entered. However with CH3 - CHé it
is possible to move the position above or below the previously entered point.

COMMISSIONING PROCEDURE (Systems without Exhaust Gas Analyser).

On a newly installed system the following procedures should be carried out as listed.

1. Check all interconnecting wiring between the M.M. and external components is correct.
2.  Set options and parameters required (refer to sections 2.14.2.4 and 2.14.2.5).

3.  Set up positioning motors.

4.  Program fuel/air positions.

On a previously commissioned system, it is possible to omit steps #1, 2 or 3.
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Notes on Programming Fuel Air Positions

If during commissioning the burner turns off, due to the 'running interlock' opening or a lockout, it is
possible to carry on commissioning from the last entered position. This is possible as long as the HIGH
position has been entered, and the fuel selected is not changed. When the 'running interlock' is closed
again, or the lockout is cleared, the system will purge automatically. Commissioning will then be
resumed at Step 7. Automatically the system bypasses the HIGH position entry and resumes the
commissioning procedure from the last entered INTER position . Effectively commissioning can now be
carried on from Step 12.

| f remains flashing when pressed, this indicates that the running interlock (terminal #53) is

not made, there is an E.G.A. error or the water level is not commissioned (if using the Autoflame water
level control). Please refer to the fault finding section 2.14.9.

2
During commissioning press to display the channel 1 to 6 values.

@ DIsPLAY
Press to display the fuel selected, actual value and required setpoint. (The required setpoint

will be displayed but cannot be adjusted during commissioning. During commissioning the internal stat
remains made all the time regardless of the actual value). Note: Ensure that the high limit stat is set
correctly and wired into the non-recycling interlock.

The OPEN and CLOSE are now stored during commissioning. This means if a lockout occurs upon the
first burner light off during commissioning there is now no need to re-enter the open and close positions.
The burner will restart once the lockout has been reset and go straight to purge, once purge is complete
you are asked to again set the start position. However, if power is completely removed from the system
then these positions are not retained in the memory and the open and close positions will need to be
reset.
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2.14.2.2 Programming Fuel Air Positions (Systems without E.G.A.)

CH1, CH2 etc refers to the rows of @ @ buttons with CH1 at the top.

Note: Throughout the commissioning procedure the COM l.e.d. is illuminated.

1.

Ensure 'stat' control circuit is closed, i.e. ensure that there is an input on terminal #53.

Select fuel. CLOSE flashes. 'ENTER PASSWORD' is displayed.

Note: If fuel selected is being re-commissioned, press before COM l.e.d.

stops flashing (five seconds).

Enter Access Code. Adjustthe numbers using the CH1 @ @ and CH2 @ @ buttons.

When numbers are set, press @ (CLOSE l.e.d. steady, ENTER flashes)

“SYSTEM ACTIVATE, WATER LEVEL CONFIGURE" is displayed.

On this password screen, it is necessary to set both CH1 and CH3. These are both set to #3 if the
Autoflame water level system is to be active. Alternatively, these are both set to #7 for Mké use
without the water level system. Itis also necessary to set the CH5 value for First Out Annunciation.
Set this to #0 to disable the First Out Annunciation, #1 to display the First Out Annunciation (but
not to lock out) and to #2 to enable First Out Annunciation, i.e. burner locks out.

Then press

The display indicates angular position of servo motors. After the internal checks are made (CLOSE

flashes). Press @ to start entering the close position.

Note: No error checking of the servomotors is enabled at this stage. Therefore, be careful
not to drive the servomotors/dampers beyond any mechanical limitations that may be
present on the damper/valve.

Use CH1 to CH4 (as optioned) @ @ buttons to set positioning motors to 0.0.

Press (OPEN flashes). The servomotor error checking is now enabled.
Press @ (OPEN steady, ENTER MEMORY flashes).

Use CH1 to CHA4 @ @ buttons to set positioning motors to their fully open positions.
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This is nominally 90.0 for gas butterfly valves and burner air dampers, but may be set to less
than 90.0 degrees if there are mechanical stops/limits.

Press (System purges, at end of purge START flashes).
9. Press @ (START steady, ENTER MEMORY flashes).

**WARNING* * Do not enter START position before reducing fuel input. This
could result in a potentially dangerous situation, serious physical damage or death.

10. Use CH1 to CHé @ @ to set positioning motors to positions where ignition can
take place.

Note: Ensure that the main fuel valve is manually isolated until the pilot flame has been
successfully established. Once this has been successfully established, gradually
introduce the main fuel supply to the burner observing the flame stability.
Continue to introduce fuel until the main fuel valve is fully open providing safe

and stable combustion is maintained. If the combustion is not safe and stable then
adjust the fuel/air ratio accordingly.

11. Press (Burner ignites, HIGH flashes).
12. Press @ (HIGH steady, ENTER MEMORY flashes).

13. Use CHI1 to CHé @ @ to set maximum firing input (it is not possible to exceed the OPEN

position values). Always increase the air first followed by the fuel angular positions.

14. Press (INTER, or INTER and START flash).

Note: Only INTER flashes if the number of INTER positions entered so far is less than or equal
to three, thereafter INTER and START flash.

INTER START
15. Press N or (INTER or START steady, ENTER MEMORY flashes).

16. Use CH1 to CHé @ @ (as optioned) to reduce the positions. Always reduce the fuel
first followed by reducing the air angular position.

If present position is an INTER position, go back to 14, otherwise proceed further.
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17. Press a . At this point all commissioning data is permanently stored. (After a short

I

pause RUN flashes).

/

18. Press m to set the system into normal modulating mode and to store the

commissioning program.
Note: If the burner has been previously commissioned then once RUN is pressed then
this will overwrite the previous data for the fuel selected. Failure to hit RUN will

result in the commissioning data not being stored within the unit. If this is done, a
loss of power will result in a loss of data for the fuel selected.
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Setting Positioning Motors

Autoflame supply three standard sizes of positioning motors - small, large and industrial. All can be used
for positioning fuel and air dampers.
Both types can be configured to drive clockwise or counter clockwise to open a valve or damper.

Layout of small positioning motor, refer to Section 2.14.2.3.4
Layout of large positioning motor, refer to Section 2.14.2.3.4
Layout of industrial positioning motor, refer to Section 8.10

Viewing the shaft end-on, from the potentiometer end, all positioning motors drive in a clockwise
direction if power is applied between the LIVE and CW terminals, and counter clockwise if the power
is applied between the LIVE and CCW terminal.

The operation of fuel valves and air dampers is often such that they open in a clockwise direction. If
the operation needs to be reversed, it is necessary to swop various wiring connections between the
M.M. and the positioning motor(s). An example of reversing the operation of a fuel valve is shown in
figure B, section 2.14.2.3.4. Figure A shows the connections for normal operation.

Set Up Procedure

Before a burner is fired it is essential to set up each Micro Modulation positioning motor.
A tamper proof screwdriver is required (these can be ordered from Autoflame).

Usually control valves/air dampers that the positioning motors drive, move through up to 90 degrees
angular. The M.M. system has the ability to drive valves through up to 96 degrees. Please contact
Autoflame technical department for advice on applications for ranges greater than 90 degrees.

All readings displayed on the M.M. are in degrees angular. It is necessary to adjust the potentiometer
in the positioning motor assembly so that the M.M. reads 0.0 when the relevant valve/damper is at its
fully closed position. The technician must physically check the mechanical position of the dampers and
valves. DO NOT ASSUME THEY HAVE BEEN PREVIOUSLY SET CORRECTLY.

To set up a positioning motor, first ensure option 12 is setto O, (this prevents E.G.A. errors from allowing
continuation). Put the M.M. into the commissioning mode so that the CLOSE l.e.d. is steady and the

ENTER l.e.d. flashes (see section on commissioning). By doing this it is possible to position the valve/
damper mechanically by using the appropriate up and down buttons.

**WARNING* * Electrical Connections are live/hot and mis-application may result in
serious physical injury or death.

Remove the positioning motor cover.
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For air positioning motor(s) carry out the following procedure:

Use the up/down buttons for the relevant air damper to position the air damper to its physically closed
position. Loosen the two tamper proof screws just sufficiently to enable the potentiometer to rotate.
Rotate the potentiometer clockwise or counter clockwise until the relevant display window reads 0.0.
Tighten the two tamper proof screws gently until the potentiometer is secure. Do not overtighten the
screws. Check that the display still reads 0.0. If not repeat the adjustment process.

For fuel positioning motor(s) carry out the following procedure:

On Autoflame gas, oil and gas/oil combination valves it is necessary to remove the positioning motor.
Manually position the oil/gas valve slot to its closed position. Observe the position of the drive pin on
the positioning motor. Use the relevant up/down buttons to position the pin so that when the positioning
motor is reassembled to the valve it is in line with the slot. Reassemble the positioning motor to the valve,
loosen the two tamper proof screws and proceed to adjust the potentiometer position until 0.0 is
displayed. Use the external position indicator to ensure the valve is in the fully closed position.

In applications where the servomotor is not positioned close to the display then it is possible to measure
the feedback voltage from the servomotor in order to ensure that 0.0 degrees is displayed. By testing
the DC voltage between the blue and green wires (wiper and 0V) on the servomotor low voltage
terminals this will read 0.21V DC when the reading on the display is 0.0 degrees.

12v
MAX. READABLE RANGE L

TYPICAL CONTROL

RANGE.

<7 0-3.6V

TRACK

ov
POTENTIOMETER -

sss

POSITIONING MOTOR
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Important Note for Autoflame valves:

On threaded valves, the pin on the top of the valve is 90 degrees opposite from the position of the

butterfly valve.

On flanged valves, the pin on the top of the valve is in line with the position of the butterfly valve.

For both valves the external visual position indicator is in line with the position of the butterfly valve.

Regardless of the type of valve being used, the servomotor is dispatched from the factory with the
potentiometer in the zero position. The same servomotor will be correct for both types of valve, as the
servomotor for the threaded valve is mounted at 90 degrees different from the flanged valve.

THREADED VALVE

PIN ON TOP
OF VALVE
O
BUTTERFLY
VALVE
O
9.

EXTERNAL POSITION j

INDICATOR

FLANGED VALVE

W

PIN ON TOP
OF VALVE

O
BUTTERFLY
VALVE
O
O
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Small Positioning Motor
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The servomotors shown are 230V in which the low voltage cables and mains voltage cables must enter
the servomotor through separate glands. For the 24V servomotors only one gland is required for both
the low voltage cables and mains voltage cables.
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Positioning Motors Direction Change

EXAMPLE TO CHANGE DIRECTION
OF POSITIONING MOTORS.

MOTOR CLOCKWISE ROTATION

M.M. MODULE

fle B MOTOR ANTICLOCKWISE ROTATION

M.M. MODULE (T TIT T

FOR ILLUSTRATION PURPOSES FUEL MOTOR CONNECTIONS ARE SHOWN.
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Replacing the servomotor, servicing the servomotor and the importance of using the
servomotors within the specified torque range.

Replacement:

Anytime that a servomotor is changed in the field it is important to verify that the physical position of
the fuel valve, air damper, FGR valve or other damper is correct in accordance with the potentiometer
feed back as displayed on the Autoflame controller. When the valve is completely closed as indicated
on the valve/damper then the potentiometer reads zero angular degrees on the M.M. display. It must
not be assumed that the original commissioning engineer has the servomotor set in the correct position.

Note: Once the servomotor has been changed it is imperative to check the combustion performance
throughout the firing range in a safe and reliable manner, based on the original data. If the combustion
performance is different then either a re-commission is required or single point change of the fuel/air
ratio.

Servicing:

It is good practice to periodically (minimum once a year) check the equipment and most notably the
following for the servomotors:

1- Overall mechanical soundness, i.e. look for corrosion or mechanical damage.

2- Coupling and associated linkage is tight.

3- Any associated set screws and fixings are secure.

4- Mechanical pins, i.e. roll pins/split pins do not show any signs of corrosion and do not show
indication of fatigue.

5- When the burner is off and the power has been securely isolated, remove the servomotor from the
damper/valve, and ensure that the damper/valve does not require excessive torque to operate. Make
sure that the servomotor is working within its recommended torque rating.

6- Do not stand on the servomotors as this may cause internal damage to the PCB potentiometer leading
to a system failure.

7- Do not remove the PCB inside the servomotor as this will affect the integrity of the repeatability and
void any warranty that may apply.

Servomotor torque ratings:

It is important that the servomotors are not used outside of their specified operating range.

Servomotor Part Number Rating
Small servomotor (MM10005) 0.89 filbs  (1.2Nm)
Large servomotor (MM10004) 11 filbs  (15Nm)

Industrial servomotor 5 (MM10070) 37 filbs  (40Nm)
Industrial servomotor 10 (MM10072) 72 filbs (8Nm)
Industrial servomotor 20 (MM10074) 148 filbs  (200Nm)
Industrial servomotor 40 (MM10078) 295 ftlbbs  (400Nm)
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2.14.2.4 Options

Important Note: The options and parameters must only be changed by factory trained
and certified technicians who have athorough appreciation of the Autoflame combustion
systems and the combustion process in general. Anyone changing the options and
parameters who does not have the correct factory training and understanding of these
settings/adjustments may place themselves and othersin apotentially dangerousssituation.
If in doubt contact Autoflame technical support directly- sales@autoflame.com.

To Select Options Mode.

CH1, CH2, CH3 refer to the rows of @ @ buttons respectively starting with CH1 at the top.
Option values can be changed by entering the option mode. The password must first be entered.

To enter the password follow the steps listed:

Either deselect and then select fuel or power down and then up.

If system is already commissioned, press @ before the COM l.e.d. stops flashing.

If system is not already commissioned, commissioning mode will be set automatically.

“ENTER PASSWORD” is displayed.

Use the CH1 and CH2 @ @ to set the password codes. Then press @

“SYSTEM ACTIVATE, WATER LEVEL CONFIGURE” is displayed.

On this password screen, it is necessary to set both CH1 and CH3. These are both set to #3 if the
Autoflame water level system is to be active. Alternatively, these are both set to 7 for Mké use without
the water level system. It is also necessary to set the CH5 value for First Out Annunciation. Set this to

0 to disable the First Out Annunciation, 1 to display the First Out Annunciation (but not to lock out) and
to 2 to enable the First Out Annunciation, i.e. burner locks out.

w
. " O - . . .
On the following screen “Select to commission combustion fuel air ratio

To select the 'SET OPTIONS' screen, press the CH1 @ @ simultaneously.
To change the option number use the CH2 @ @ buttons.
To change the value use the CH3 @ @ buttons.
Any number of option values can be changed when in option mode.
O
When changes have been made press .
All new option values are then permanently stored.
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1. |3 Boiler temperature/pressure sensor type:
3 Temperature sensor (MM10006 & 7) 20-390C(50-730F)
4 Unused
5 Unused
6 Medium pressure sensor (MM10008) 2.0-23.0 bar (30-330PSl)
7 High pressure sensor (MM10009) 2.0-38.0 bar (30-550 PSl)
8 Low pressure sensor (MM10010) 0.2-3.80 bar (1.5-55 PSI)
9 Unused
10 External temperature sensor (voltage input)- range set by parameters #52-56
11 External pressure sensor (voltage input)- range set by parameters #52-56

2. |60 Motor travel speed during modulation: The value is not specific to a time/

distance ratio. If the speed of the motor is too fast then increase this value. If too
slow, decrease the value. Attimes other than modulation the motors move at full
speed or at the value set in option #75. Movement is limited by the slowest
channel, i.e. slowest moving motor.

5-240 | Adjustment Range 5 = 43 seconds from 0° to 90°
60 = 120 seconds from 0° to 90°
240 = 390 seconds from 0° to 90°

3. |0 Unused:
4. |0 Unused:
5. |1 Purge position: This selects the purge position. (Applicable to channels 1-4

when selected; see options #67-70). VSD channels 5 & 6, if optioned, purge at
open position regardless of this option setting. It also applies to post purge if
option #118 is set to a value greater than 0.

0 Selected channels purge at HIGH position (high fire position)
Selected channels purge at OPEN position (full span of servomotor as entered
during commissioning)

—
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6. |10 Proportional control (P): This option sets the proportional band. This is the

offset point at which the burner will begin to change modulation.

Example of proportional band offset: Required setpoint = 100 C, Proportional
offset = 10 (i.e. option 6 set to value 10).

— K— Proportional Offset
Maximum Flame : :
| |
| |
Minimum Flame : :
| |
9 C 100 C
(202 F) (212 F)

Proportionalband: Value entered- Centigrade, Fahrenheit, Bar or PSI dependent
on the type of control sensor used and display units selected- options #1 and #65.

5-250 If Centigrade, Fahrenheit or PSI units effective.
0.5-25.0 | If Bar units effective.

Note: Decreasing this value could lead to overshooting of the required setpoint.
Increasing this value may cause the burner to modulate too early taking a longer
time to reach the required setpoint.

7. |60 Integral control (I) time: Every n seconds 10% of the present offset from
setpoint value is added or subtracted to the present proportional value. The value
of n is the number of seconds set in this option. It is possible to set this option to
'off'. If'off' is selected there will be no integral control. Parameter #106 enables
a % variation.

OFF-250| Seconds.
Note: Integral is equivalent to 'Reset'.
8. |1 Number of servomotor channels to be enabled: Channel "1" is always

enabled (Fuel Position Motor). Set option #8 to the number of additional
channels required (Minimum of 1).

1 Channels 1 & 2 in use.
2 Channels 1,2 & 3 in use.
3 Channels 1,2,3 &4 in use.

Note: If option #8 is changed after commissioning then the M.M. unit will need
to be recommissioned unless this option is returned to its previous value.
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9. |1 Internal stat operation: The 'internal stat' serves the purpose of turning the

burner on and off according to the actual value relative to the required setpoint.
There are three settings for this option. The first keeps the 'internal stat' closed all
the time. In this instance, a 'working stat’ must be fitted to the boiler. The second
setting opens the 'internal stat' at an offset above the required setpoint and closes
it at an offset below the required setpoint. The third setting opens the 'internal stat'
at an offset above the required setpoint and closes it at an offset also above the
required setpoint. The following diagrams illustrate this operation. The offset
values are set in options #10 and #11.

0 Internal stat always closed.
1 Burner starts below required setpoint.
2 Burner starts above required setpoint.

Option #9 = 1, example using 100 C (212 F). Required setpoint.

103 C Burner stops at this point and above

(215 F)
t— Offset = 3 (value set in option #10)

Required Value 100 C
(212 F)

— Offset = 3 (value set in option #11)

97 C
(209 F)

Burner starts at this point and below

Option #9 = 2, example using 100 C (212 F). Required setpoint.

106 C
(218 F)

Burner stops at this point and above

Offset = 6 (value set in option #10) —
103 C

@IS F)

Burner starts at this point and below

— Offset = 3 (value set in option #11)

Required Value 100 C
(212 F)

10./3 Offset above required setpoint at which the burner is stopped:
(Only relevant if option #9 is set to 1 or 2).

2-50 If Centigrade, Fahrenheit or PSI units effective.
0.2-5.0 | If Bar units effective.

11.|3 Offset below/above required setpoint at which the burner is
started:
(Only relevant if option #9 is set to 1 or 2).

2-50 If Centigrade, Fahrenheit or PSI units effective.
0.2-5.0 | If Bar units effective.
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12. |0 E.G.A. options: If this option has a setting 1/2/3/4/5/6/8/9 then the E.G.A.
will trim and the burner must be commissioned with the E.G.A. operational. The
trim is applied to channel 2 or 5, dependent on the setting of option #76.
0 E.G.A. not optioned.
1 If an E.G.A. error occurs then the burner will continue to fire. The servomotors will

return to the original commissioned fuel/air ratio and the trim function will not be
operational until the E.G.A. error is reset. No combustion/single point changes
can be made whilst the E.G.A. is in an error condition. Terminal #79 is not
energised in the event of an E.G.A. error.

2 If an E.G.A. error occurs then the burner will stop firing. The burner will not start
until the E.G.A. error has been cleared and the E.G.A. is inside its operating
temperature range. Terminal #79 is not energised in the event of an E.G.A. error.
Same as 1, except terminal #79 is energised in the event of an E.G.A. error.
Same as 2, except terminal #79 is energised in the event of an E.G.A. error.
Same as 1, plus the combustion limits are also tested (options #19-27).

Same as 2, plus the combustion limits are also tested (options #19-27).

System commissioned on M.M. only- E.G.A. used only for monitoring and display

NO O h W

purposes.
Same as 5, except terminal #79 is energised in the event of an E.G.A. error.
Same as 6, except terminal #79 is energised in the event of an E.G.A. error.

O 0o

Note: If the E.G.A. is removed for servicing or this option is set to O or
7, then any single point changes made during this time will result in
complete re-commissioning when this option is implemented again.

13.|0 |0-30 Reset options to original factory settings: To reset all of the options back
to their original factory set values, set option #13 to 26 and press enter.

14. |0 Twin burner application: Twin burner operation enables two burners to run
at the same time and with the same firing rate. The identification numbers must be
set for each M.M. unit, e.g. 1 and 2 (see option #33).

0 Normal single burner operation.

Twin burner operation for twin furnace firetube applications- Both burners always
fire simultaneously. If one of the burners develops a fault, then both burners are
shut down. Only one load detector is required and this is connected to the odd
numbered M.M. unit.

2 Twin burner operation for common furnace watertube applications- Both burners
will fire simultaneously or independently. If both burners are firing then they will
synchronise together and fire at the same firing rate. If an error/lockout occurs
on one burner then the other burner will continue to fire independently. Two load
sensors are required (one for each M.M. unit).

f—

Note: If communications are lost then a flashing error 100 will appear when
viewing the M.M. screen if option #14 is set to 1.
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15. Unused:

16. |0 Lead/lag (IBS) and D.T.I: A lead boiler can be selected by connecting line
voltage to terminal #88 on the appropriate M.M. Only 1 M.M. may be selected
as lead boiler at a time or the sequencing will not operate. The lead boiler can
be selected via the D.T.I. However, for this to be effective all the M.M. units on
the system must have terminal #88 volt free. Line voltage on terminal #88
overrides the D.T.l. command.

0 No sequencing. M.M. units still communicate and can be seen on the D.T.I.

1 Sequencing enabled- the M.M. unit will respond to sequencing commands.

2 Setpoint & enable/disable commands accepted from D.T.I.

3 Both of 1 & 2.
Note: Accurate fuel flow metering must be entered for sequencing to operate.
ARS485 data cable (BELDON9501) must be connected between each M.M. unit
(see section 6.11.1 for correct connection)

17. |0 NO & CO displayed when running on oil: If fuels 2 or 3 are selected, then
the displaying of CO & NO can be on or off. This option is only relevant if an
E.G.A. is operational on the system. The pinch valve settings must also be
changed in the E.G.A. in order for CO & NO to be displayed.

0 NO & CO display blanked- not displayed.
1 NO & CO is displayed normally.

18. |1 Carry forward of trim: When the system modulates, the correction that may
be existing on the air damper position can be carried forward. This option is only
relevant if an E.G.A. is operational on the system.

0 No carry forward of trim.
1 Trim carried forward.
19. |0 Upper offset limit % O,:
E.G.A. limits: Options #19-27 are only relevant if an E.G.A. is operational on
the system. Option #12 must be set to 5/6/8 or 9 if any of the following limit
checks are to be invoked. This is an offset from the commissioned values.
0-10.0 | %O,.
20. |0 Upper offset limit % CO,:
0-10.0 | %CO,
21. |0 Upper offset limit ppm CO:
0-200 ppm CO
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22./10 Lower offset limit % O_;
0-10.0 %O,
23.|0 Lower offset limit % CO,:
0-10.0 | %CO,
24, Unused:
25./0 Absolute value % O_: System checks for O, values lower than value specified
in this otion regardless of the commissioned values.
0200 %O,
26./0 Absolute value % CO,: System checks for CO, values higher than value

specified in this option regardless of the commissioned values.

0200 | % CO,

27./0 Absolute value ppm CO: System checks for CO readings higher than value
specified in this option regardless of the commissioned values.

0-200 ppm CO

28./20 Trim threshold: This option is only relevant if an E.G.A. is operational on the
system. The value set in this option is subtracted from the required setpoint. If the
actual value is below the offset then the E.G.A. will not operate. If the trim is to
be effective at all times then set the value to zero. This option must also be set to
zero for the E.G.A. to operate when external modulation is optioned.

0-50 If Centigrade, Fahrenheit or PSI units effective.
0-5.0 If Bar units effective.

Note: No single point changes can be made if the actual value is below the offset
value.

29.|1 Golden start: Seesection2.14.12. Parameter #15-sets the time the golden start
is maintained from the ignition point.

0 Golden Start operates.
Golden Start does not operate.

—

30.|50 D.T.l.- Required setpoint minimum limit: If the system is being used with a
D.T.l. a maximum and minimum limit for the required setpoint must be set. If avalue
is received from the D.T.I, that is outside these limits, it will be ignored and the
system uses its previous required setpoint. Practical range is limited to range of
sensor selected.

5-9990 | If Centigrade, Fahrenheit or PSI units effective.
0.5-999.5' If Bar units effective.
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31.]100 D.T.l.- Required setpoint maximum limit:

5-9990 | If Centigrade, Fahrenheit or PSI units effective.
0.5-999.5| If Bar units effective.

32./20 Trim delay: After ignition the E.G.A. does not sample for the period of time set
in this option (only relevant if E.G.A. is operational on system). This allows for
the combustion to stabilise before sampling commences. The timing starts at the
ignition point.

0-250 Period (seconds) after ignition no sampling takes place.

33.(1 M.M. Identification: The identification number must be set on all M.M. units
in the boiler house. If not, then problems will occur with sequencing/twin burner
and with the D.T.l. communications. Each unit must have a different ID number.
1-10 Identification number.

34.|5 Rating of burner:

1-999 | See option #77 for units.

35.|10 Sequence scan time: This is the time period that the M.M. controlling the lead/
lag (sequencing) requests information from the other M.M. units to check whether
load demand is satisfied.

1-100 Sequence Scan time (minutes).

36./ 0 E.G.A. sensor selection: Available when using an E.G.A. system fitted with

NO/SO, sensors. The following option is for selecting the type of sensors used.
The pinch valve configuration must also be checked in the E.G.A. unit.

SO, NO

0 Off Off

1 Off On

2 On Off

3 On On

37./0 Derivative control (D) time interval: The time interval between the controller

comparing the actual value and the required setpoint value (derivative is equiva-
lent to 'Rate').

0 (0=0ff)

1-200 Seconds.
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38.(2 Derivative control (D) deadband: The deadband is the margin above and
below the required setpoint within which no derivative control occurs.

0-15 If Centigrade, Fahrenheit or PSI units effective.
0-1.5 If Bar units effective.

39./10 Derivative control (D) response sensitivity:

The sensitivity value indicates the amount of percentage firing rate increase or
decrease that is inflicted by the derivative action, e.g. if the chosen value was 10%
then 10% of the maximum firing rate would be added to the existing rate of fire,
i.e. ifthe burner was firing at 50% load and the derivative action was triggered the
firing rate would increase by 10+50 to 60%.

The following is an example of the above control philosophy in action:

Note: “Time Between Readings”  set to 20 seconds.

“Deadband” setto 2°C (2°F.)
"Response Sensitivity” set to 10%.

Setpoint Information:
“Required Setpoint” set to 90°C (190°F.)
“Actual Value” reads 86°C (186°F.)

Firing Rate Information:
Burner firing at 50% of capacity.

In the example situation there has been 4°C (4 °F) drop in temperature below the
required setpoint. The deadband is set at 2°C (2°F.), therefore the derivative
action will be triggered as the deviation from the required setpoint is in excess of
2°C (2°F.). In this example 10% will be added to the 50% firing rate resulting
in an increase in firing rate to 60% of capacity.

The “Time Between Readings” is set for 20 seconds and if after this time interval
the actual value is not within the 2 °C (2 °F) deviation from the required deadband
another 10% would be added to the 60% firing rate which would resultin a 70%
firing rate.

By careful selection of “Time Between Readings”, “Deadband” and “Response
Sensitivity” an ideal response to rate of change over time can be configured.
The control philosophy detailed operates inversely if the “Actual” temperature
exceeds the required setpoint and is outside the “Deadband”.

To enable or switch on the Derivative action the “Time Between Readings” must
be set in excess of 10 seconds.

1-100 %
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40. 0 Warming facility for low pressure steam sequencing: For lead/lag
(sequencing) applications where check (non-return) valves are not installed, it is
not possible to use a phantom setpoint to keep the boilers in a standby warming
condition. Therefore, the facility exists to install a thermostat (aquastat) in the
boiler shell. The thermostat will input 230V/120V on terminal #93 and this
initiates warming (see option #41). The boiler will remain in a warming state
based on the settings for options #53/54.

0 Disabled.
Enabled.

—

41.|0 2/3 state steam sequencing: This option sets 2 states of operation for the lag
boilers. Either one boiler is kept in a standby warming state and the other boilers
are off, or all lag boilers are kept in a standby warming state and there are no off
boilers.

0 3 state steam sequencing- LEAD, STANDBY, OFF, OFF, OFF, OFF...
2 state steam sequencing- LEAD, STANDBY, STANDBY, STANDBY...

—

42.1 20 Warming facility for medium/high pressure steam sequencing-
phantom setpoint: Forlead/lag (sequencing) applications where check (non-
return) valves are installed, it is possible to use a phantom setpoint to keep the
boilers in a standby warming condition. This value is an offset below the normal
required setpoint. When the phantom setpoint is in effect, the burner is held at a
low flame position.

0-100 | If Centigrade, Fahrenheit or PSI units effective.
0-10.0 | If Bar units effective.

43.|5 Offset above phantom setpoint when the burner stops:

2-50 If Centigrade, Fahrenheit or PSI units effective.
0.2-5.0 | If Bar units effective.

44.|5 Offset below phantom setpoint when the burner starts up:

2-50 If Centigrade, Fahrenheit or PSI units effective.
0.2-5.0 | If Bar units effective.
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45. 0 External modulation: When enabled the internal PID control is disabled and

the firing rate is set by an external controller applied to the appropriate input
terminals #7/8/9. This input control signal can be 0-10V, 2-10V, 4-20mA or 0-
20mA representing low to high fire. A high limit stat must be fitted. A working stat
may be required depending on the setting of this option.

0 Disabled.

Enabled- no working stat facility (internal stat always closed- option #9), no local
display of pressure/temperature. Required setpoints not displayed. An external
working stat is required.

2 Enabled- no working stat facility (internal stat always closed- option #9), load
sensor used for local display of pressure/temperature. Required setpoints not
displayed. An external working stat is required.

3 Enabled- load sensor used for working stat facility and for local display of
pressure/temperature. Required setpoints displayed. External working stat not
required.

—

Note: The fuel flow metering must be entered (option #57). If this is not entered
then the M.M. will remain in the low flame hold state. Option #55 must be set to
zero if option #45 is set to 1/2/3.

46. 0 Unused:

47. 0 Cold start routine: On burner start-up, if the actual value is below 30% of the
required setpoint, then the burner will be held at the low flame hold position for
no longer than the number of minutes set in this option. If the boiler is at or below
60% of its required setpoint then the burner firing rate would be held at 50% firing
for no longer than the number of minutes set in this option. When the actual value
exceeds the P band offset on the PID philosophy then the burner reverts to normal
PID control. If the burner turns off then the timer is reset.

0 Off.
12000 | Number of minutes cold start operates.

Note: The cold start routine cannot be used with external modulation (options
#45/55 are used).

48. 0 Flue gas recirculation- timer: This is the time that the M.M. channels
(positioning motors/variable speed drives) are held at the FGR start positions,
after which modulation then takes place. This timer starts at the end of main
flame proving. Also see parameter #90 regarding the commissioning of the
FGR positions.

0-600 Second:s.
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50.

S1.

52.

53.

54.

55.

0-50
0-5.0

—

1-200

1-30

—

Issue: 1.1.2007

Flue gas recirculation- offset: This is an offset from the required setpoint.
The M.M. channels (positioning motors/variable speed drives are held at the
FGR start positions until the actual value reaches the offset value below the
required setpoint.

If Centigrade, Fahrenheit or PSI units effective.
If Bar units effective.

Flue gas recirculation- flue gas temperature: The M.M. channels
(positioning motors/variable speed drives) are held at the FGR start positions
until the flue gas temperature has reached 120°C or 248°F. (An E.G.A. must
be present and optioned).

Not optioned.
Optioned.

Unused: Units of Temperature. See option #65.

Unused: Units of Pressure. See option #65.

Steam boiler sequencing burner ‘off’ time: The steam boiler type
sequencing is enabled by setting option #1 to a respective pressure sensor.

Options #42/43/44 are relevant to the "Standby" boiler operation.

Burner "Off" time (minutes) during warm up cycle.
Intelligent boiler sequencing- steam boiler applications.

Steam boiler sequencing burner 'on’ time:

Burner "On" time (minutes) during warm up cycle.
Intelligent boiler sequencing- steam boiler applications.

Internal PID/external modulation selectible using terminal #88:
(Cannot be used with lead lag/intelligent boiler sequencing)

Normal operation- internal PID.

Terminal 88 = 0 V- internal PID.

Terminal 88 = Line voltage- external modulation. Thisoption also removes the
reduced setpoint from the Mk.6 display if it is not a requirement.

Note: Option #45 must be set to zero if option #55 set to 1. Option #9 will
be used as set. If option #9 is set to zero the required setpoint is not displayed.
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56.| 1 Operation of alarm output for all system errors/lockouts and

E.G.A. errors on terminal #79:

1 Relay normally off, on when alarm.
2 Relay normally on, off when alarm.

Note: This is a switched neutral and not a voltage output terminal.

57..0 Fuel flow metering: To set this option and initiate the fuel flow metering
program, the Enter button must be pressed when viewing this option.

0 No flow metering.
Flow metering operates and recalibrated.

—

58. 15 Unused:

59./0 Unused:

60. 1 Hand/auto bumpless transfer operation:
0 Fuel valve goes directly to last set hand position.

—

Hand position (taken on present fuel valve position when changing from auto to
hand operation).

2 As 0, but hand position is not stored in permanent memory.
61./1 Flow metering units fuel 1- gaseous:

0 Cubic feet.

1 Cubic meters.

2 DO NOT USE.

3 DO NOT USE.

4 DO NOT USE.
62. 3 Flow metering units fuel 2- liquid:

0 DO NOT USE.

1 Lbs.

2 Kilograms.

3 Litres.

4 US gallons.
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64.

65.

66.

67.

68.

69.

70.

—_ —_ —_ A WN-—-=O A WDN-—-=O

—

—

Issue: 1.1.2007

Flow metering units fuel 3- liquid:

DO NOT USE.
Lbs.
Kilograms.
Litres.

US gallons.

Flow metering units fuel 4- gaseous:

Cubic feet.

Cubic meters.
DO NOT USE.
DO NOT USE.
DO NOT USE.

Type of fuel flow metering:
Old fuel flow metering.
Imperial fuel flow metering.

Metric fuel flow metering.

Unused:

Channel 1 purge position: The following options tell the M.M. which channels
are to be included in the Purge sequence. See option #5 for purge position.

Channel 1 to purge position.
Channel 1 to remain closed for purge.

Channel 2 purge position:

Channel 2 to purge position.
Channel 2 to remain closed for purge.

Channel 3 purge position:

Channel 3 to purge position.
Channel 3 to remain closed for purge.

Channel 4 purge position:

Channel 4 to purge position.
Channel 4 to remain closed for purge.

Autoflame Technical Manual

Section2.14.2.4.14



Mké Evolution
Micro Modulation

Commissioning and Setting up Procedure: Options

Purge motor travel speed: During a purge sequence the motor travel speed
can be set independent of option #2. This effects all selected channels.

Trim channel: If an E.G.A. is optioned, the trim can be applied to either Channel
2 (positioning motor) or channel 5 (VSD). If trim on channel 5 is used, options
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71.|0 Fuel 1-fuel type:
0 Natural gas.
1 DO NOT ADJUST.
2 DO NOT ADJUST.
3 DO NOT ADJUST.
4 DO NOT ADJUST.
5 Fuel 1.
72. (1 Fuel 2- fuel type:
0 DO NOT ADJUST.
1 Light distillate oil.
2 Heavy fuel oil.
3 DO NOT ADJUST.
4/5 Fuel 2.
73. 1 Fuel 3- fuel type:
0 DO NOT ADJUST.
1 Light distillate oil.
2 Heavy fuel oil.
3 DO NOT ADJUST.
4/5 Fuel 3.
74. |0 Fuel 4- fuel type:
0 Natural gas.
1 DO NOT ADJUST.
2 DO NOT ADJUST.
3 DO NOT ADJUST.
4 DO NOT ADJUST.
5 Fuel 4.
75.|0
0-100 |0 = Quickest time.
100 = Slowest time.
76.|0
#91/97 must be entered correctly.
0 Trim on channel 2.
1 Trim on channel 5.

Issue: 1.1.2007
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77.|0 Burner rating units: Display purposes only for fuel flow metering.
0 KW  x 100 /hr 6 Btu  x 1000 /hr
1 Kg x100/hr 7 Hp x10 /hr
2 MW /hr 8 Ibs x 1000 /hr
3 Btu x100/hr 9 Btu x 1000 000 /hr
4 Hp  x100/hr
5 Ibs  x100/hr
78.|0 Unused:
79.|0 Lowest required setpoint:

0-995 Minimum required setpoint allowed when O.T.C. optioned.
See option #80 and parameter #88. Point A- see diagram in section 2.14.2.8.1.

80.|0 Outside temperature compensation:

0 Disabled.
Enabled.

—

Note: A line voltage on terminal #93 invokes a 'Night Setback' offset value, see
option #85.

81. 140 Maximum boiler required setpoint at minimum outside temperature:
Point B- see diagram in section 2.14.2.8.1.

50-999 | Value limited in accordance with sensor selected by option #1.
82.(-30 Minimum outside temperature: Point C- see diagram in section 2.14.2.8.1.

-40 +40 | For Centigrade.
-40 +105 | If Fahrenheit.

83.(65 Minimum boiler required setpoint at maximum outside temperature:
50-999 | Value limited in accordance with sensor selected by option #1.

84.| 30 Maximum outside temperature: Point D- see diagram in section 2.14.2.8.1.

-20 +40 | For Centigrade.
-4 +105 | If Fahrenheit.
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85. |10 Night setback 'depression' offset value: This offset is subtracted from
the normal required setpoint and activated by a line voltage on terminal #93.

0-100 °C/°F/PSl.

86. |0 Channel 1 softened error checking select: Increases positioning error.
fom 0.1° to 0.5° for an industrial servomotor.

0 CH1 normal positioning motor.
CH1 industrial positioning motor/softened error checking.

—

87. |0 Channel 2 softened error checking select:

0 CH2 normal positioning motor.
CH2 industrial positioning motor/softened error checking.

—

88. |0 Channel 3 softened error checking select:

0 CH3 normal positioning motor.
CH3 industrial positioning motor/softened error checking.

—

89. |0 Channel 4 softened error checking select:

0 CH4 normal positioning motor.
CH4 industrial positioning motor/softened error checking.

—

90. |0 VSD operation channel 5:
0 Not optioned.
1 Optioned.
91. (O Output from M.M. to VSD:
0 Output units displayed as 4-20 milliamps.
1 Output units displayed as 0-10 volts.
2 Output units displayed as hertz.
92. |25 Output low speed from M.M. to VSD: Same value as set on the VSD.
1-200 Hertz.
93. |50 Output high speed from M.M. to VSD: Same value as set on the VSD.
1-200 Hertz.
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94. (2 Input signal to M.M. from VSD:
0 4-20 milliamps.
1 0-10 volts.
2 0-20 milliamps.
95. |0 Input units displayed:
0 Selected input signal.
1 Hertz.
96. (O Input low speed to M.M. from VSD: Same value as set on the VSD.
0-200 Hertz.
97. |50 Input high speed to M.M. from VSD: Same value as set on the VSD.
0-200 Hertz.
98. (O Unused:
99. |0 Unused:
100. 0 VSD operation channel 6:
0 Not optioned.
1 Optioned.
101./0 Output from M.M. to VSD:
0 Output units displayed as 4-20 milliamps.
1 Output units displayed as 0-10 volts.
2 Output units displayed as hertz.
102, 25 Output low speed from M.M. to VSD: Same value as set on the VSD.
1-200 Hertz.
103./ 50 Output high speed from M.M. to VSD: Same value as set on the VSD.
1-200 Hertz.
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104. 2 Input signal to M.M. from VSD:

0 4-20 milliamps.

1 0-10 volts.

2 0-20 milliamps.
105./0 Input units displayed:

0 Selected input signal.

1 Hertz.
106. 0 Input low speed to M.M. from VSD: Same value as set on the VSD.

0-200 Hertz.
107. 50 Input high speed to M.M. from VSD: Same value as set on the VSD.

0-200 Hertz.
108. Unused:
109. Unused:

Issue: 1.1.2007
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For safety reasons, options #110-150 also
have to be entered in as parameters.

It is the responsibility of the commissioning
Engineer to ensure that all settings are set in
accordance with the appropriate standards,
local codes and practices, e.t.c.

If the M.M. system is stuck in the ‘idle’ condition, it is likely
that options #110-150 are not identical to parameters
#110-150. If the commissioning mode is entered, the
relevant options/parameters not set correctly will be
displayed at the bottom of the screen. If more than 1
option/parameter is not set correctly, these will be
displayed in numerical order, i.e. on entering the
commissioning mode again the next sequential option/
parameter not set correctly will be displayed.

110, 1 Burner flame scanner type:

—

Internal non-permanent operation- standard scanner.

2 Internal permanent operation- self-check scanner.
111./0 Pilot:
0 Interrupted pilot.

—

Intermittant pilot (expanding flame).
112,40 Pre purge time:

05-300 | Seconds/minutes- see option #135.

113./3 Pre ignition time: Time ignition transformer is on before pilot gas valve opens.
35 Seconds.
114, 3 First safety time: Time pilot valve is open before UV is checked.

3-10 Seconds.
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115./3 Pilot prove time- pilot trial for ignition PTFI:

35 Seconds.

116./3 Fuel 1 & fuel 4 (gas programs) second safety time- main trial for
ignition MTFI: Pilot/main valve overlap.

(Not Applicable to expanding flame - see option #111).

3-10 Seconds.

117.5 Main flame prove time: Time period from main valves open to burner
modulating- delay to modulation.

5-20 Seconds.
118./0 Post purge time :

0-100 | Seconds (0- No post purge) U.V. Not checked during post purge. See also
option #135.

119./10 Control box recycle time: Time delay from burner shut down to startup.

3-120 Seconds.

120./10 UV threshold:
5-50 Minimum Flame Signal Strength during pilot. (At all other times UV threshold
is fixed at 5).
121.|5 Delay from start of pre purge after which air switch checked:

5-10 Second:s.

122./0 Flame switch operation: |[f this option is enabled Terminals 85/86 are
used in conjunction with a flame switch to monitor the presence of a flame.

0 Disabled - normal UV scanner operation.
1 Enabled - flame switch operation.
123./3 Fuel 2 & fuel 3 (oil programs) second safety time- main trial for

ignition MTFI: Pilot/main flame overlap.
(Not Applicable to expanding flame - see option #111).

3-15 Second:s.
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124, 1 Gas valve proving pressure sensor type:
0 Nominal range 0-25" w.g./ 0-65 mbar/ 0-1 psi (Sensor MM60006)

Note. PSI display not available with this sensor

1 Nominal range 0-135"w.g./ 0-340 mbar/ 0-5 psi (Sensor MM60008)

2 Nominal range 0-300"w.g./ 0-750 mbar/ 0-11 psi  (Sensor MM60011)

3 Nominal range 0-550"w.g./ 0-1380 mbar/ 0-20 psi (Sensor MM60012)

4 Nominal Range 0-1650"w.g/0-4125 mbar/0-60psi (Sensor MM60014)
125./ 0 Gas valve proving & high-low pressure limit checked- fuel 1:

0 Not checked on fuel 1.

1 Gas valve proving on + high/low pressure limits (see options #136/137).

2 Do not select.

3 Gas high/low pressure Limit. If options #136/137 are set to O, then the online

values are displayed only.

4 External VPS optioned. It is possible within the unit to use an external VPS
controller for this operation. If this is set then the system will wait for a mains
voltage input on terminal #55 to confirm that the external VPS operation is
completed. The time period for this is 10 minutes before the voltage input must
be seen, otherwise a lockout will occur (contact Autoflame before use).

126. 0 Fuel 2/0il high-low pressure limit checked- fuel 2:
0 Not checked on fuel 2.
1 Do not select.
2 Oil high/low pressure limit. If options #139/140 are set to 0, then the online
values are displayed only.
3 Do not select.
4 External VPS. See option #125 for information.
127. 0 Fuel 3/0il high-low pressure limit checked- fuel 3:
0 Not checked on fuel 3.
1 Do not select.
2 Oil high/low pressure limit. If options #139/140 are set to 0, then the online
values are displayed only.
3 Do not select.
4 External VPS. See option #125 for information.
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128./ 0 Gas valve proving & high-low pressure limit checked- fuel 4:

0 Not checked on fuel 4.

1 Gas valve proving on + high/low pressure limits (see options #136/137).

2 Do not select.

3 Gas high/low pressure limit. If options #139/140 are set to O, then the online
values displayed only.

4 External VPS. See option #125 for information.

129./ 0 VPS operation: This option must be set to O during commissioning. Once
commissioning is complete it can then be set to 1.

0 VPS operates before burner start up.

1 VPS operates after burner run (low gas not checked before burner starts).
130.| 2 Gas valve proving:

0 Two valve gas valve proving.

1 Three valve gas valve proving. Vent valve normally closed.

2 Three valve gas valve proving. Vent valve normally open.

3 Two valve gas valve proving- single valve pilot.

4 Three valve gas valve proving- single valve pilot. Vent valve normally closed.

5 Three valve gas valve proving- single valve pilot. Vent valve normally open.
131./0 Gas pressure units: PS| not available for MM60006 - see option #124.

0 "wg (inches water gauge).

1 mbar (millibars).

2 psi (pounds per square inch) - units displayed to 2 decimal places.
132./20 Gas valve proving time:

10-30 | Seconds.

133./5.0 Maximium pressure change allowed during proving time:
0.1-5 "wg/ 0.2-12.4mbar/ psi not available (Sensor MM60006)
0.4-25.2 "wg/ 1.1-63 mbar/ 0.02-0.91 psi (Sensor MM60008)
1-56 "wg/ 2.5-140 mbar/ 0.04-2.03 psi (Sensor MM60011)
1.9-103| "wg/ 4.6-356 mbar/ 0.07-5.16 psi (Sensor MM60012)

Note: Option #124 for pressure sensor range in use, default value will
change accordingly. See Section 2.14.2.6.2.
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VPS valve opening time:

3-20 Second:s.

135./0 Change purge time:
0 Seconds.
1 Minutes.
2 NFPA post purge- post purge time in seconds is set in option #118.

Note: If this option is set to 2 (NFPA post purge) then option #118 must be set
to a value of 15 or greater otherwise a lockout warning message will occur.
During the NFPA post purge the elements will remain at the position that they
were in during normal shutdown or lockout (see also options #67-70). The
NFPA post purge will occur under any normal shutdown or lockout at any point
in the start up/firing sequence

136./5.0 Gas pressure switch- offset lower limit: This option has two functions:
- Static inlet pressure check- lower limit. This is checked prior to burner firing.
- Run pressure check- lower limit.

This is an offset from the commisioned value. Note options #124/131.

0 Off- lower limit not checked.

0.1-5 "wg/ 0.2-12.4mbar/ psi not available (Sensor MM60006)

0.1-25.2 "wg/ 1.1-63 mbar/ 0.02-0.91 psi (Sensor MM60008)

1-56 "wg/ 2.5-140 mbar/ 0.04-2.03 psi (Sensor MM60011)

1.9-103| "wg/ 4.6-356 mbar/ 0.07-5.16 psi (Sensor MM60012)
137.(1.0 Gas pressure switch- offset upper limit:

This is an offset from the commisioned value.
Note settings of options #124/131.

0 Off- upper limit not checked.

0.1-5 "wg/ 0.2-12.4mbar/ psi not available (Sensor MM60006)
0.525 | "wg/ 1.1-63 mbar/ 0.02-0.91 psi (Sensor MM60008)
1-56 "wg/ 2.5-140 mbar/ 0.04-2.03 psi (Sensor MM60011)
1.9-103| "wg/ 4.6-356 mbar/ 0.07-5.16 psi (Sensor MM60012)

138./0 Oil pressure units:
0 Bar.
1 PSI.
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139./1.0 Lower limit oil pressure switch: Offset from commissioned value.
0 Off- lower limit not checked.
0.8-4 Bar- lower limit from operating pressure.
0-50 PSI- lower limit from operating pressure.

140./1.0 Upper limit oil pressure switch: Offset from commissioned value.
0 Off- upper limit not checked.
0.8-4 Bar- upper limit from operating pressure.

0-50 PSI- upper limit from operating pressure.

141./0 Purge air pressure proving: During pre purge this option enables the
air proving pressure to be tested at a value independent of option #149.
Option #148 must be set.

0 Off- no purge air pressure proving.
026.9 | “wg.
0.1-67 | mbar.

Note: If option #141 is set without option #148 a lockout will occur when
the system starts to purge. The lockout message displayed warns that option
#141 is incorrectly set.

142.|0 Unused:
143.|0 Unused:
144.|0 Unused:
145./0 Autoflame air pressure sensor:
0 Autoflame air pressure sensor not optioned.
1 Autoflame air pressure sensor optioned 0-1 PSI  (Sensor MM60005)
2 Autoflame air pressure sensor optioned 0-2 PSI  (Sensor MM60013)
146./0 Air pressure units:
0 "wg.
1 mBar.
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147./0 Air sensor error checking window: Only active during modulation
(error #82). The burner will shut down if outside the window.

No error checking.
3 "wg (maximum = +/- 3 "wg).
-7.5 | mbar (maximum =+/-7.5 mbar).

148./0 Autoflame air proving selected:

0 Not used- requires external air proving switch on terminal #54 (applies to all
4 fuels).

1 Air proving- requires Autoflame air pressure sensor but no input on terminal
#54 (applies to all 4 fuels).

2 Air proving- requires Autofame air pressure sensor and terminal #54 (applies
to all 4 fuels).

149./0.3 Minimum air pressure proving value: Air pressure switch function.

0.3-4.9 "wg.
1-12.5 | mbar.

150./0 Clear ALL commissioning data and gas/air sensor re-commission:

-10 Range.

Clear commissioning data- restore options/parameters to factory settings.
Air sensor automatic recomission (see section 2.14.18.1 in the technical
manual for more information).

8 Gas sensor automatic recommision (see section 2.14.18.2 in the technical
manual for more information).

N 00 O

For safety reasons, options #110 to 150 also
have to be entered in as parameters.

It is the responsibility of the commissioning
Engineer to ensure that all settings are set in
accordance with the appropriate standards,
local codes and practices, e.t.c.
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2.14.2.5 Parameters

To Select Parameter Mode
CH1, CH2, CH3 refer to the rows @ @ of buttons respectively starting with CH1 at the top.

Parameter values can be changed by entering the Parameter mode. The password must first be entered.
To enter the password follow the steps listed:

Either deselect and then select fuel or power down and then up.

If system is already commissioned, press m before the COM l.e.d. stops flashing.

If system is not already commissioned, commissioning mode will be set automatically.

“ENTER PASSWORD” is displayed.

Use the CH1 and CH2 @ @ to set the Password codes. Then press @

“SYSTEM ACTIVATE, WATER LEVEL CONFIGURE" is displayed.

On this password screen, it is necessary to set both CH1 and CH3. These are both set to #3 if the
Autoflame water level system is to be active. Alternatively, these are both set to #7 for Mké use without
the water level system. It is also necessary to set the CH5 value for First Out Annunciation. Set this to
#0 to disable the First Out Annunciation, #1 to display the First Out Annunciation (but not to lock out)
and to #2 to enable the First Out Annunciation, i.e. burner locks out.

Then press
. " O _y . . . n
On the following screen “Select to commission combustion fuel air ratio

OPEN CLOSE| .
To select the 'SET PARAMETERS' screen, press N and N simultaneously.

To change the parameter number use the CH2 @ @ buttons.

To change the value use the CH3 @ @ buttons.

Any number of Parameter values can be changed when in Parameter mode.
When changes have been made press m
All new Parameter values are then permanently stored.

N.B. The E.G.A. related parameters have the factory default settings from years of
testing on many fuels and applications. Itis advised to be cautious when changing these
parameters, and is recommended not to do so.
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1 |3 [020 Sequencing: Offset value when unit goes off line, i.e. if the standby boiler fails

to start the scan time will be decreased by 3 minutes. If the scan time is setto 10
minutes, this would be reduced to a 7 minute scan time.

2 |1 ]110 Sequencing: Time between data requests (seconds). Bus driver request
information every second, M.M's transmit every second, D.T.I. only listens to
transmissions.

3 |1 [110 Sequencing: Number of boilers initially set on after powerdown.

4 | 45| 5-100 | E.G.A: Number of seconds the ENTER is button disabled after E.G.A. is pressed.

5 |4 | 150 Sequencing: Number of minutes, time out value to reach modulation, i.e. If the
boiler is not modulating after being asked to contribute to load, it is kicked out of
sequence loop. After being asked to modulate the burner must start to modulate
in 4 minutes.

6 | 60| 5-100 Unused:
7 16| 01-50 Unused:

8 |30 5240 E.G.A: Delay after draining before trim cycle start, i.e. wash out period. When
cells being cleaned with air, this value maintains the last readings until the air
sampled during the drain period has gone.

9 60| 5-240 E.G.A: Auto commission time.
10 |0 Unused:

11 | 25] 560 E.G.A: Airflush time. This is the flush out period between going fuel rich and air
rich during auto commission (seconds) in order to remove any excess CO
produced.

12 |0 | O-1 E.G.A: COincludedintrim calculation on F2 & F3 (see option #17), i.e. required
when using natural gas on F2 & F3.

0 No.
1 Yes.
13 | 20| 5-30 E.G.A: +4 = % of air damper movement. Amount of auto commission trim.

Applies only to air (-) (fuel rich).

14 | 20| 1-200 E.G.A: +2 number of degrees the fuel valve moves before negative trim is reset.

15 |5 | 22100 | Golden start timer: Number of seconds that the positioning motors are held at
the "choke" position. Applies to golden start only, see option #29. This time starts
from the ignition point.
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16 |12 | 1-50 E.G.A: Time between calibrations (+ 2 = Hours). The E.G.A. calibrates every
6 hours if the burner does not turn off.

17 (3 |0-10 E.G.A: Number of trims before an E.G.A. error is flagged when limits exceeded.
Each Trim = 30 Seconds.

18 |20 |5-60 E.G.A: Trim amount during run + by 2 = % of trim. This value cannot be set
above 20 (10%) or an ERROR 25 will occur.

19 |20 |5-30 E.G.A: +4 = % of air damper movement. Amount of auto commission trim.
Applies only to air (+) (air rich).

20 |0 |0-40 Reset parameters to original factory settings: To reset all of the
parameters back to their original factory set values, set option #20 to 26 and
press enter.

21 |0 Unused:
22 |0 DTI: Do not adjust.
23 |0 E.G.A: Trim- add air when CO present. When trim is taking place, if the O2 and

CO2 appear on the air rich side but the CO appears on the fuel rich side then the
air damper will open further to remove the CO.

0 Enabled.
Disabled.

—

24 |120|20-240 | E.G.A: Calibration time (seconds).

25 |30 |[5-100 E.G.A: Time between samples.

26 |8 1-50 E.G.A: Number of samples per trim cycle.

27 |25 |0-255 E.G.A: Minimum operating temperature (+ 5=deg C).
28 |200|0-255 E.G.A: Maximum operating temperature (+ 5=deg C).

29 |0 0-10 Unused:

30 [10 [0-40 Filters load sensor readings: Temperature and pressure detectors.
0 No filtering.
20 Maximum filtering.
31 |0 |O-1 Selects efficiency to be displayed:
0 English (USA/Canada- incorporates Hydrogen & moisture loss).
1 European.
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32- Unused:
37

38 | 254| 0255 | M.M. password: Channel 1.
39 |1 0255 | M.M. password: Channel 2.

40- Unused:
43

44 | 0.4 | 0-40 E.G.A: O, window inside which no further trim takes place.

45 | 0.2 | 0-20 E.G.A: CO, window inside which no further trim takes place.

46- Unused:
47
48 | 0.8 | 0.01- Integral control (1) threshold: This is a percentage below the required

0.99 | setpoint to the proportional band offset at which point the integral control takes
effect, i.e. if the required setpoint is 100psi, option #6 = 10psi, parameter #48
= 0.8, the integral control will take effect when the actual value is above 92psi.

49 |0 | O-1 Required setpoint: Setto 1 if required setpoint not to be stored permanently
in memory. This is important to set if using parameter #72.

50- Unused:
51
52 |0 |02 External load detector: Number of decimal points (please see table below).

53 |0 0-9990 | External load detector: Maximum value (please see table below).
54 |0 | 0-100 External load detector: Maximum voltage (please see table below).
55 |0 0-9990 | External load detector: Minimum value (please see table below).

56 |0 | 0-100 External load detector: Minimum voltage (please see table below).

Example 1: Pressure Application Example 2: Temperature Application
Required/Actual Range- 0.0-100.0bar Required/Actual Range- 1000-2000F
Input Signal- 0-10 Volts Input Signal- 1-6 Volts

Option 1- 11 Option 1- 10

Option 65- metric units Option 65- imperial units

Parameter 52- 1 Parameter 52- 0

Parameter 53- 1000 Parameter 53- 2000

Parameter 54- 10.0 Parameter 54- 6.0

Parameter 55- 00 Parameter 55- 1000

Parameter 56- 0.0 Parameter 56- 1.0
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57 Unused:
58 |1 E.G.A. calibration on start up:
1 E.G.A: Calibration on start up.
0 E.G.A: No calibration on start up.
59 Unused:
60 |0 E.G.A. or O2 trim interface module:
0 Normal E.G.A. operation.
1 O, trim interface operation.

61 900| 0-999 | Display backlight on time (seconds): Setto zero for the backlight to remain
on at all times.

62 |0 |0 Hot Water Sequencing: If this parameter is set to a value of 1, then the hot
water sequencing will operate in the same method as the steam sequencing
(contact Autoflame before use).

63|10 |0-1 Reset lockout history: Setto 1 for 2 seconds, then set back to O to clear
lockout history.

64 |0 0-1 Reset totalised fuel flow metering: Setto 1 for 2 seconds, then set back to
0 to reset totalised fuel metering values for all 4 fuels. To reset the totalised fuel
flow metering for individual fuels see option #57.

65 |0 0-1 Reset burner history: Setto 1 for 2 seconds, then set back to 0 to reset
burner history, hours run and number of start ups.

66- Unused:

68

69 |0 |[0-1 External modulation input range:

0 0-20mA, 0-10V.
1 4-20mA, 2-10V.

70/0 |0-20 Filtering of the analogue input: Terminals #7/8/9. The value set is the
number of readings over which an average is taken. The smaller the setting the
quicker the response time.

0 Default value of 5.
1 Minimum.
20 Maximum.
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71 |0 |0-20 Resolution of the analogue input: Terminals #7/8/9. The effect of resolution

is to filter the noise on the input which causes hunting as the M.M. responds to
a changing signal.

0 Default value of 5.
1 Minimum.
20 Maximum.
72 |0 External required setpoint: If this parameter is enabled, the analogue input

terminals #7/8/9 are used to set the required setpoint. Input signals can be 0-
10/2-10V or 0-20/4-20mA (see parameters #69/70/71). The range of the
required setpoint is set by options #30 & 31. Set parameter #49 to 1. Set
option #16 to 2.

0 Disabled.
1 Enabled.
73- Unused:
78
79 |0 EGA splitter for twin burner application: When using a twin burner it is

possible to use the E.G.A. data from the master M.M. module for the slave
M.M. module. This means that only one E.G.A. is required for the 2 M.M. units
in a twin burner application. This only works with option #14 set to 1 (both
burners operate together). Parameter #79 is set to 1 on the slave unit only and
parameter #79 is set to 0 on the master M.M. module.

80 (40 |1-50 Unused: Do not adjust.

81 Do not adjust:
82 Unused:
83 |0 Display diagnostic values:
0 Disabled.
1 Enabled.
84 |0 Display diagnostic values for lead/lag (intelligent boiler sequencing):
0 Disabled.
1 Enabled.
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85 |0 |0-250 | Modulation exerciser: Repeatedly run between high and low flame. The
higher the value, the longer the high/start position is maintained.

86 |0 |0-99 IBS change down threshold: If left at 0 change down threshold = 85%
firing rate.

87 |0 | 0-100 |IBS change up threshold: Ifleft at O change up threshold = 95% firing rate.

Note: If parameter #86 is set greater than parameter #87 then they will default
to 85% and 95% respectively.

88 |0 |-50-+50| Adjust errorsin the OTC sensor reading: If actual reading is too high set a
negative value to adjust, if reading is too low set a positive value.

0 No adjustment made.
Each unit| 1°F or 0.5°C (see option #65 for units of temperature).

89 |0 Unused:
90 |0 Flue gas recirculation:
0 Positions entered after commissioning by performing the single-point change
procedure (see section 2.14.13 in the technical manual).
1 Positions entered during commissioning.
9110 Unused:
92 (0 Boiler differential pressure proving:
0 Disabled.

—

Enabled. The system will be held in a purge condition until a proven input from
a differential pressure switch is registered on Terminal #85. Terminal #85 must
be reset before start up can take place. If Terminal #85 resets during purge, the
system returns to the beginning of the start up sequence.

2 Enabled. This is the same as 1 but if terminal #85 resets during purge, then a
lockout will occur.

93 Unused:
94 |0 Upper offset limit ppm NO:
0-200 ppm NO.

95 |0 Unused:
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96 |0 Upper offset limit exhaust temperature:
0-999 °C/F.
97 |0 Absolute limit value exhaust temperature: System checks for exhaust
temperature readings higher than value specified in this option.
0-999 °C/F.
Note: AnE.G.A. mustbe installed and the exhaust temperature reading correct.
98- |0 Unused:
99
1000 Assured low fire shut off:
0 Not operational.
1 Burner modulates to low fire before turning off when above the internal stat.
101|0 Shuffle sequencing:
0 Not operational.
1 Boiler sequence order changed from the Win PC DTl software.
1020 Super “I” control offset: The default value is zero which turns off the “Super
I”. The range can be up to 50°C, 50°F, 50 psi or 5 bar.
0 Not operational.
1 Sets the point at which the “Super |” control algorithm is put into operation.
103|0 Super “1” control speed of integration/time:
0-30 Seconds (1 second increments).
104|0 Super “I” control amount of integration:
0-5 Degrees (0.1 degree increments).
105|0 Super “1” control dead band: The range of 10 would apply to 10°F, 10°C,
10 PSl or 1.0 bar.
0-10 The range is 0-10 and this can be adjusted in increments of 1.0.
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106|0 Integral control (I) percent: Percent variation.
1-25 Every “n” seconds (set in option #7) 10% of the present offset from setpoint

value is added or subtracted to the present proportional value. This enables a
% variation.

107|14 |0-255 | On-line changes password: Channel 1.
108|14 |0-255 | On-line changes password: Channel 2.

109|0 |O-1 Advanced Water Level Adjusters: If setto 1 this will give advanced access
to the water level controls.

NB. Parameters 110 to 150 are a repeat of their
respective options. These values need to be entered
as both an option value and a parameter value for
safety reasons.
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2.14.2.6 Gas Valve Proving

1: MAXIMUM PRESSURE CHANGE (SEE OPTION 133) ALLOWED DURING PROVING TIME
SEE OPTION 132

2: ZERO PRESSURE (ATMOSPHERE)
COMMISSIONED VALUE MEMORISED

FOR OIL VALVE PROVING, ONLY THIS SECTION
3: DURING COMMISSIONING HIGH, LOW AND UP TO 15 INTER APPLICABLE SEE OPTIONS 139 & 140

VALUES ARE STORED THROUGHOUT THE BURNER FIRING
RANGE FOR ONLINE PRESSURE. ‘ ‘

wl |
o
?
%) UPPER LIMIT OFFSET, OPTION 137
0 LOW FIRE .
o
o
2 BURNER MODULATINGeHIGH FIRE
3 ‘
LOWER LIMIT OFFSET, OPTION 136
LOCKED-UP
PRESSURE ©0)
““““““““““ TERMINAL 60
ZERO p————H - @ T /
PRESSURE | | | l ““““““
STANDBY VENT TEST NO INLET VALVE | TEST NO HOLD FOR BURNER RUN
VALVE C OPENS| CHANGE IN A OPENS. CHANGE IN BURNER
3 SECONDS PRESSURE. 3 SECONDS | PRESSURE. STARTUP TERMINAL 60 & 61
SEE OPTION DURATION SEE | SEE OPTION |DURATION SEE| SEQUENCE LINE VOLTAGE
134 OPTION 132 134 OPTION 132
TERMINAL 62 TERMINAL 62
BURNER VENT INLET BOTH INLET A BURNER OFF
REQUIRED VALVE C VALVE A AND MAIN B GAS VALVES
TO START CLOSED CLOSES VALVES OPEN SHUT

4: STATIC LINE PRESSURE COMMISSIONED VALUE MEMORISED.

A
C
A B A B/C
- - - -

3 VALVE PROVING 2 VALVE PROVING
A — 160, B — T61, C — T62 A — T60, B/C — T61

Issue: 1.1.2007 Autoflame Technical Manual Section2.14.2.6.1



Mké Evolution
Micro Modulation Commissioning and Setting up Procedure: Valve Proving

2.14.2.6.2 Gas Pressure Sensors

Part Number: Range
MM60006  12.5-65 mbar / 0.18-1 psi / 5-25 “wg
MM60008  52-340 mbar / 0.75-5 psi / 25-135 “wg
MM60011  115-750 mbar / 1.8-11 psi/ 50-300 “wg
MM60012  207-1380 mbar / 3-20 psi / 83-550 “wg
MM60014  0.4-4 bar / 6-60 psi / 162-1620 “wg
CONNECTIONS
MK.6 MM |SENSOR

TER. 35 |YELLOW
TER. 36 |GREEN
TER. 33 |BLUE
TER. 34 |RED

METRE OF FLEXIBLE
STEEL CONDUIT

1.5 METERS OF 4 CORE

1

CIRCUIT BOARD —

uuu uudu
|

PRESSURE SWITCHING UNIT ——
4 SEALING O—RINGS —

- 1/87 BSP NYLON PLUG
WITH BREATHER HOLE

ISO7—R1/4” TO 1/4” — |
TAPERED MALE NIPPLE

Notes

IP | 52
NEMA | 5
HOUSING & LID | ALLUMINIUM
POWER CONSUMPTION | 0.1 WATTS
MOUNTING | VERTICAL AS SHOWN.
BREATHER HOLES AWAY FROM ANY WATER SOURCE.

Actual Operating Range

mbar w.g. psi
min. | max. i zZero range min. | max. i zero range min. | max. t zero range
MM60006 | -2.5 65 | 13738 -25101.25 | -1 25 554 | -10t005 | -0.04 1 20 | -0.04100.02

MM60008 | -12.5 | 340 | 1373.8|-1251t0625| -5 135 | 554 | -50t025 | -02 5 20 -0.2t0 0.1
MM60011 | -30 | 750 |2060.7| -30to15 =12 | 300 | 831 | -120t0 6.0 | -0.44 11 30 | -0.44100.22
MM60012 | -55 | 1380 | 4121.4| -55t027.5 | -22 | 550 | 1662 | -22.0t0 11.0 | -0.8 20 60 -0.810 0.4

T maximum pressure above which causes permanent sensor failure
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Micro Modulation

2.14.2.6.2.1 Oil Pressure Sensor

PRESSURE SENSOR ELECTRICAL CONNECTIONS

SENSOR TYPE MM UNIT
PLUG SENSOR MK6&
CREEN (2) 35
BLUE (3) 33
RED (1) 34
NOT CONNECTED S

NOTE: EARTH PIN IS SLIGHTLY
LARGER TO ENSURE CORRECT
CONNECTION DO NOT FORCE.

ELECTRICAL CONNECTION
Shown from behind.

1 LO®
1 METER OF PMA. 3@6

O] ¢

1.5 METERS OF
5 CORE SCREEN

i

PLUG FITS CORRECTLY IN ONE
POSITION ONLY. DO NOT FORCE

~— 25.500 —=

al
_

58.000

N —
19mm (3/4”) ACROSS THE FLATS / %%
|

=

MAXIMUM 2.5mm FLAT BLADE SCREW DRIVER FOR ELECTRICAL CONNECTIONS
I.P. 65

NEMA 4

TORQUE SETTING = MAX. 25Nm

DO NOT USE CASE TO TIGHTEN PRESSURE CONNECTION.
O-RING MATERIAL = VITON

MAX. STORAGE TEMP. -25 TO +85 DEG. C (-13 TO 185 DEG. F)
MAX. OPERATING TEMP. -25 TO +85 DEG. C (-13 TO 185 DEG. F)
MEDIA TEMP -25 TO +125 DEG. C (-13 TO 257 DEG. F)
OPERATING RANGE 0 TO 600 PSI / 0 TO 40 BAR

OVER PRESSURE RATING 1160 PSI / 80 BAR

BURST PRESSURE RATING 4350 PSI / 290 BAR

SEALING O—RING

1/4” NPT.

NOTE:

Autoflame Technical Manual

Commissioning and Setting up Procedure: Valve Proving
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2.14.2.6.3 Commissioning Valve Proving

If the Valve Proving System (VPS) facility is to be utilised then specific options/parameters must be
set (refer to sections - selecting options/parameters. Only options are detailed below, all
respective parameters must be set to the same value).

Options #125 through #128 set VPS operation depending on the fuel selected, i.e. Fuels 1,2,3,4.

Option #125 - VPS operational on Fuel 1 (set value = 1).
Option #126 - VPS operational on Fuel 2 (set value = 1).
Option #127 - VPS operational on Fuel 3 (set value = 1).
Option #128 - VPS operational on Fuel 4 (set value = 1).

The following options must be set to configure the VPS operation.
Option #124 - Gas pressure range (low/high).
Option #125 - Valve proving arrangement (two/three valves).
Option #131 - Gas pressure units (“wg/mBar).

Option #132 - Valve proving time.
Option #133 - Pressure change allowed during proving time.

ITIS THE COMMISSIONING ENGINEERS RESPONSIBILITY TO ENSURE THAT RELEVANT
VALVE PROVING SYSTEM STANDARDS ARE CONFORMED TO.

The following formulae may be used for calculating the proving time and pressure change allowed.
They are based on DVGW requirements of a leakage rate of 0.1% of the maximum volume flow.

Proving time:

Abbreviations:
Vpt - Valve proving time in seconds.
Ip - Inlet pressure in millibars.

Pv - Pipe volume in litres (volume = T r? x length).
Mtip - Maximum gas throughput in litres per hour.

Formula:
Vpt =4 x|[__Ip x Pv ]+]]
Mtp/1000
The pipe volume is the total volume of any interconnecting pipe between the valve seals.
Pressure change:

Formula:

0.25 x Nominal inlet pressure (mBar).
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Example:

Proving Time -

Inlet pressure = 50 mBar.
Pipe volume = 5 litres.
Mtp = 100,000 litres per hour.
Vpt =4x [ 50x5 ]+ 1
100,000 / 1000
= 14 seconds.

Set option ~ #132 = 15 seconds.
Setparameter #132 = 15 seconds.

Note: option #132 is set in increments of 5 seconds, values must be rounded up.

Pressure change -
Inlet pressure =100mBar.

0.25x100 =25.0mBar.

25.0 mBar
25.0 mBar

Set option #133
Setparameter #133

General Note

This is a metric formulae, therefore imperial units must converted before applying this calculation.
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2.14.2.7

Commissioning and Setting up Procedure: Air Pressure Proving

Air Pressure Proving

COMBUSTION AIR PRESSURE MONITORING PHILOSOPHY OF THE MK6 SYSTEM

MK6 PRESSURE SENSORS ARE DUAL CHANNEL & SELF CHECK.

AIR PRESSURE /FIRING RATE

MINIMUM AIR FLOW PROVING «ZPoS>——f ===~

SEE OPTION 149

Issue: 1.1.2007

TIME ADJUSTABLE (10-100 SEC)

PRE PURCGE OPTIONAL

PRE PURGE
AIR PROVING
SEE OPTION 141

AIR PRESSURE PROVING

—_—-—

= BURNER NORMAL OPERATION ﬂ

FAN OFF

FAN ON START LOAD/
PILOT

8 POS
7 POS

LOW FIRE

FIRST READING IS AMBIENT PRESSURE
AND WOULD HAVE 1/2” Wg (1.25mbar) +/— TO ALLOW FOR

BAROMETRIC AND STACK

NOTE:

VARIABLES

1: 'POS 8 MUST BE SET EQUAL TO 'POS 2' OR HIGHER

2: 'POS 2" MUST BE 0.25” Wg (0.62mbar) HIGHER THAN 'POS 1’
3: MINIMUM PRESSURE IN NORMAL RUN MODE MUST BE HIGHER THAN 'POS 2’
4: DEFAULT SETTINGS FOR MINIMUM & MAXIMUM IS 15% ABOVE AND BELOW ENTERED VALUE

Autoflame Technical Manual

6 POS

(MAXIMUM

5 POS

4 POS
3 POS

15 INTER POSITIONS)

HIGH FIRE

Section2.14.2.7.1
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2.14.2.7.2 Air Pressure Sensor

CONNECTIONS
MK.6 MM |SENSOR

TER. 31 |YELLOW
TER. 32 |GREEN
TER. 35 |BLUE
TER. 34 |RED

1.5 METERS OF 4 CORE

STEEL CONDUIT

1 METRE OF FLEXIBLE

uuuuuu

CIRCUIT BOARD
PRESSURE SWITCHING UNIT ~‘Q@

4 SEALING O—RINGS

~——_ 1/8" BSP NYLON PLUG
WITH BREATHER HOLE

14—

TAPERED MALE NIPPLE

NOTE:

[.P. RATING 52

NEMA 5

MATERIAL SPECIFICATION- ALUMINIUM
POWER CONSUMPTION- 0.1W
MOUNTING- VERTICAL AS SHOWN

WORKING RANGE- 0.3TO 25 “WG /-0.75TO 65 MBAR (MM60005)
0.6 TO 50 “WG /-1.5TO 130 MBAR (MM60013)
ZERO RANGE- -1TO 0.5 “WG /-2.5TO 1.25 MBAR (MM60005)

2TO 1” WG /-5 TO 02.5 MBAR (MM40013)
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Air Pressure Tapped Fitting

The Autoflame Mké Air Pressure Sensor is supplied with a tapped fitting to be installed as shown
below, to measure a differential pressure. This is only necessary where the air pressure at low fire is
below 0.4" w.g. or 1 mbar or when it is a local code requirement.

Air Pressure
Sensor

AP

N\ "
Air Flow e Boiler

—

Burner

See options #145 to 149
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2.14.2.8 Outside Temperature Compensation
Thi bles the boil oint to b od OQUTSIDE TEMPERATURE
is enables the boiler setpoint to be varie
g o e P . COMPENSATION | -B
according to the outside air temperature, i.e. as the 2]2/
air temperature drops the boiler setpoint can be | E
increased accordingly. | M
_____________________________ b
. . o
On the MKé Evolution the outside temperature | E
compensation graph is displayed such that the L i
outside temperature scale is from left to right as the E S
outside temperature increases. In the options the Ry
maximum and minimum values of each scale are E*
. : : ’ 140
enter.ed for the outside temperature and boiler c Cotide Tamparatre 60—
setpoint. QUTSIDE TEMPERATURE 32F A
NIGHT SETBACK NOT ACTIVE
MAINIFAUM SETPOINT 170F [N\
BOILER SETROINT 1920 1D
'(‘q R4
(P o\ .oo
> 4 N
AP X
O < [o
NN 9
oR «° oR Q%
79.0 Lowest required value.

0-995 | Minimum required value allowed when O.T.C. optioned.
(see option 80)

80.0 Outside temperature compensation.
0 Disabled
1 Enabled

Note: A line voltage on terminal #93 invokes a 'Night Setback' offset value,
see option #85.

81.(140 Maximum boiler required setpoint at minimum outside temperature.
50-999 |Value limited in accordance with sensor selected by option #1.

82.-30 Minimum outside temperature.
-40 +40 |If Centigrade units are selected.
-40 +104/If Fahrenheit units are selected.

83./65 Minimum boiler required setpoint at maximum outside temperature.
50-999 | Value limited in accordance with sensor selected by option #1.

84..30 Maximum outside temperature.
-20 +40 |If Centigrade units are selected.
-4 +104 |If Fahrenheit units are selected.

85.]10 Night setback 'depression’ offset value.

This offset is subtracted from the normal required setpoint and activated by a
line voltage on terminal #93.

0-999  |degrees/pressure
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Ouside Temperature Sensor

AUTOFLAME OUTSIDE AIR TEMPERATURE SENSOR

FOR THE MK6 MM
Pt No : MM6B0O007

CONNECTIONS

MK.6 MM SENSOR
19 (RED) RED
20 (BLUE) | BLUE

8]
A
[
Ii
[
>
(|
N
[
>
/ZX FIXING HOLES
II II
§ [ [
R I
o |
I I
| |
| ] | ]
NOTE:
I.P. RATING 65
NEMA 4

HOUSING- ALUMINIUM
POWER CONSUMPTION- POWERED BY MKé6 M.M.
MOUNTING- ANY ORIENTATION

Issue: 1.1.2007 Autoflame Technical Manual
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CONDUIT GLAND

MAIN BODY

JJ//PLASIC WATER TIGHT CONDUIT
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2.14.2.9 Mk6 Electrical Specifications

2.14.2.9.1 Classifications

Classification According to EN298 - FBLLJB

120V, +10%/-15% }

Mains Supply: 230V, +10%/-15% }
Climate: Temperature
Humidity

is IP65, NEMAA4. The back of the unit is IP20, NEMAT.

Inputs & Outputs:
230V Unit:

Outputs Terminal

Analogue 1/O.s
120V Unit:

Outputs Terminal

Analogue 1/O.s

Note:

0 to +60°C (32 to 140°F)
0 to 90% non-condensing.
Protection Rating: ~ The unit is designed to be panel mounted in any orientation and the front facia

47.5 - 63 Hz, Unit max. power consumption 45W

57  250mA Must be connected through contactor | g
58 250 mA Must be connected through contactor ;(E
59 1Amp, 0.6 power factor 0
60 1Amp, 0.6 power factor _§
61 1Amp, 0.6 power factor :
62 1Amp, 0.6 power factor EU
63 1Amp, 0.6 power factor _

78 100mA To drive relay only - switched neutral

79 100mA To drive relay/lamp only - switched neutral
240 € or less.

57  250mA Must be connected through contactor | &
58 250 mA Must be connected through contactor <E
59 2Amp, 0.6 power factor ©
60 2Amp, 0.6 power factor i
61 2Amp, 0.6 power factor Tc:
62 2Amp, 0.6 power factor o
63 2Amp, 0.6 power factor ] 2
78 100mA To drive relay only - switched neutral

79 100mA To drive relay/lamp only- switched neutral
240 € or less.

1- The high and low voltage connections are not safe to touch. Protection against electric shock is
provided by correct installation. CAUTION- Electric shock hazard.
2- Cabling should be a maximum 25m.
3- Use screened cable as specified in Section 2.14.2.9.4.

4-The burner 'High Limit Stat' must be of the manual reset type.

Issue: 1.1.2007
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2.14.2.9.2 Fuse Ratings

630mA(T) Time lag 2A(T) Time lag

Part No. FU10028 Part No. FU10027

(Internal Electronic (Short Circuit on 12V)
Fault)

MM TGA STSTEM
Punen Pilae WA PABOTID | E
Bsieal o, 08100
B30 1 T oe S0/ AhH

CESIBM I 30L
Mnm pawes A5, IPI0

LA S U

630mA(T) Time lag

230V/110V Mains Supply 6.3A(T) Time lag
230V - 2A(T) Time lag Part No. FU10026 Part No. FU10028
120V - 2A(T) Time lag (Terminals #50 to 64) (UV Shutter Short
Circuit)

Part No. FU10034
(Servo Short Circuit)

Text in brackets indicates possible cause of fuse blowing.

All fuses should be time lag type (T).
If an L.E.D. next to a fuse is extinguished, then this indicates that the fuse is blown.
Section2.14.2.9.2
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2.14.2.9.3 Terminals Description
1 Current Input, 0-20mA. For channel 5 VSD use only. Can be connected to the

current output of a VSD or tachometer system as appropriate.

2 Voltage Input, 0-10V. For channel 5 VSD use only. Can be connected to the
voltage output of a VSD or tachometer system as appropriate.

3 Common for terminals #1 and 2.

4 Current Input, 0-20mA. For channel 6 VSD use only. Can be connected to the
current output of a VSD or tachometer system as appropriate.

5 Voltage Input, 0-10V. For channel 6 VSD use only. Can be connected to the

voltage output of a VSD or tachometer system as appropriate.

6 Common for terminals #4 and 5.

7 Current Input, 0-20mA. Used for external modulation or external required sepoint.

8 Voltage Input, 0-10V. Used for external modulation or external required sepoint.

9 Common for terminals #7 and 8.

10 Current Output, 4-20mA. For channel 5 VSD use only. Can be connected to the
current input of a VSD.

11 Voltage Output, 0-10V. For channel 5 VSD use only. Can be connected to the
voltage input of a VSD.

12 Common for terminals #10 and 11.

13 Current Output, 4-20mA. For channel 6 VSD use only. Can be connected to the
current input of a VSD.

14 Voltage Output, 0-10V. For channel 6 VSD use only. Can be connected to the
voltage input of a VSD.

15 Common for terminals #13 and 14.

16 Current Output, 4-20mA. Varies in accordance with firing rate.

17 Voltage Output, 0-10V. Varies in accordance with firing rate.

18 OV common for terminals #16 and 17.

Note that all the common terminals (3, 6, 9, 12, 15, 18) are connected to each other internally. All
of the circuitry, associated with the analogue inputs and outputs detailed above, is isolated from
earth/ground potential, i.e. floating.

Note: Itis advised to put a jumper/link between terminals #3 and #S in order to protect against
electrical interference.
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Micro Modulation Commissioning and Setting up Procedure: Mk.6 Electrical Specification
19,20 Connections to the Autoflame outside temperature sensor.
21,22 Connections to an Autoflame self check UV sensor.
23,24 Communications port connections for twin burner operation.
25,26 Communications port connections to an Exhaust Gas Analyser (E.G.A.).
27,28 Communications port connections for DTl and/or IBS/lead-lag operation.
29,30 Communications port (currently unassigned).
31, 32 Signal inputs from Autoflame air pressure sensor.
33 OV supply to Autoflame air/gas/oil pressure sensors.
34 +12V supply to Autoflame air/gas/oil pressure sensors.
35 Signal input from Autoflame oil pressure sensor.
35,36 Signal inputs from Autoflame gas pressure sensor.
37,38 Connections to an Autoflame boiler temperature detector.

37,38,39  Connections to an Autoflame boiler pressure detector.

40 OV supply to channel 1 and channel 2 positioning motors.
41 +12V supply to channel 1 and channel 2 positioning motors.
42 Signal from channel 1 positioning motor, indicating position.
43 Signal from channel 2 positioning motor, indicating position.
44 Signal from channel 3 positioning motor, indicating position.
45 Signal from channel 4 positioning motor, indicating position.
46 OV Supply to channel 3 and channel 4 positioning motors.
47 +12V Supply to channel 3 and channel 4 positioning motors.
48, 49 No terminals allocated.
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Micro Modulation Commissioning and Setting up Procedure: Mk.6 Electrical Specification
50,51 Connections to an Autoflame UV sensor.
52 Mains voltage input- external auxiliary delay to purge.
53 Mains voltage input- burner on/off signal. Running interlock circuit.
54 Mains voltage input- safety circuits, e.g. air proving.
55 Mains voltage input- proving circuits, e.g. gas valve proof of closure.
56 Mains voltage input- lockout reset.
57 Mains voltage output- call for heat.
58 Mains voltage output- burner motor.
59 Mains voltage output- start/pilot valve.
60 Mains voltage output- main fuel valve 1.
61 Mains voltage output- main fuel valve 2.
62 Mains voltage output- vent valve.
63 Mains voltage output- ignition transformer.
64 Unused.
65 No terminal allocated.
66 Mains supply- earth.
67 Main supply- neutral.
68 Mains supply- live/hot.
69 Mains voltage output. Power to positioning motors.
70 Switched neutral- drives channel 1 positioning motor clockwise.
71 Switched neutral- drives channel 1 positioning motor counter clockwise.
72 Switched neutral- drives channel 2 positioning motor clockwise.
73 Switched neutral- drives channel 2 positioning motor counter clockwise.
74 Switched neutral- drives channel 3 positioning motor clockwise.
75 Switched neutral- drives channel 3 positioning motor counter clockwise.
76 Switched neutral- drives channel 4 positioning motor clockwise.
77 Switched neutral- drives channel 4 positioning motor counter clockwise.
78 Switched neutral- to drive 2-port valve for IBS/lead-lag operation.
79 Switched neutral- alarm output for M.M. lockout/M.M. error/E.G.A. error./T.D.S.
limits

Issue: 1.1.2007 Autoflame Technical Manual Section2.14.2.9.3.3



Mké Evolution

Micro Modulation Commissioning and Setting up Procedure: Mk.6 Electrical Specification
80 Unused- do not connect.
81 Unused- do not connect.
82 Unused- do not connect.
83 Unused- do not connect.
84 Unused- do not connect.
85 Mains voltage input. For use when using an external flame switch- OV when at no

flame state. Or when using boiler differential proving.
86 Mains voltage input. For use when using an external flame switch- line voltage when

at no flame state.

87 Mains voltage input. Select second required sepoint- second set-point facility.

88 Mains voltage input. Can be used to select this M.M. as lead boiler when IBS/lead-
lag is implemented. If this terminal is used to select the lead boiler, it will take
priority over a lead boiler set via the DTI. Also used as an input to select external

modulation using an external PID loop.

89 Mains voltage input- selects fuel 1 curve.
90 Mains voltage input- selects fuel 2 curve.
91 Mains voltage input- selects fuel 3 curve.
92 Mains voltage input- selects fuel 4 curve.
93 Mains voltage input- if low pressure steam operation is optioned, this input is used to

detect low boiler temperature (by means of an appropriate temperature switch/
aquastat). If outside temperature compensation is optioned, this input is used to

activate the night setback.

94 Mains voltage input- selects hand operation.
95 Mains voltage input- selects low flame hold operation.
S All terminals marked S are internally connected. They are provided for

connections to the various screened cables. Refer to the schematic connection

diagrams, e.g. section 2.14.6.1.
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2.14.2.9.4 Cables

Screened Cable

The screened cable used from the M.M. to the servo motors and detectors must conform to the following
specification:

16/0.2mm PVC insulated overall braid, screened, PVC sheathed.

Sixteen wires per core;

Diameter of wires in each core 0.2mm;

Rated at 440 volts a.c. rms at 1600 Hz;

DEF 61-12 current rating per core 2.5 Amps;

Maximum operating temperature 70 degrees C (158 degrees F);
Nominal conductor area 0.5 square mm per core;

Nominal insulation radial thickness on core 0.45mm;

Nominal conductor diameter per core 0.93mm;

Nominal core resistance at 20 degrees C. 40.1 Ohm/1000m.;
Nominal overall diameter per core 1.83 mm;

Fill factor of braid screen 0.7;

Equivalent imperial conductor sizes 14/0.0076;

Use the number of cores suitable for the application.
A universal part numbering system appears to have been adopted for this type of cable as follows:

16-2-2C 2 Cores
16-2-3C 3 Cores
16-2-4C 4 Cores
16-2-6C 6 Cores

(5 Cores not readily available).
Data Cable

Data cable must be used for connections between MM:s for twin burner/sequencing applications and
between M.M.’s and E.G.A.’s.

Types of data cable that can be used:

1.  Beldon 9501 for 2-core shielded cable (1 twisted pair);
2. Beldon 9502 for 4-core shielded cable (2 twisted pairs);
3. STC OS1P24;

Samples are available upon request.
Cable can be ordered directly from Autoflame Engineering.
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Micro Modulation Commissioning and Setting up Procedure: Variable Speed Drives
2.14.2.10 Variable Speed Drives
Installation

The following recommendations are to assist with the installation and fault finding when using variable
speed drives (VFD's/inverters).

Inverter Selection

Variable speed drive selection is critical to proper operation. Ensure that the correct size inverter has
been selected for the application and is suitable for the motor, and has the necessary input/output
signals as shown in section 2.14.6.1.

Mains Cable Connections

Power connections from the variable speed drive to the motor- it is recommended for mains cabling (3
phase) and fuses, that they are to be dimensioned in accordance with the kW rating required.

Motor Cabling

A four core conductor screened cable is recommended. This is due to the rapid voltage changes
occurring in variable speed drive systems.

To Avoid Disturbances

It is advised that the motor cables should not be installed with other cable routes- avoid long parallel
runs with other cables.

Disturbances caused by radiation from the motor cable can be reduced by installing in-line chokes in
the motor cable. However, these chokes may reduce the motor voltage and the maximum available
torque. If noise problems exist and unstable output signals cannot be contained within the window
and disparity band shown in section 2.14.2.10.3, you should contact the supplier of the variable
speed drive for more detailed information and adyvice.

Setting the VSD for Operation

Due to the vast range of variable speed drives it is not possible to give settings/parameters for all
types, however some basic rules apply. The minimum and maximum Hz (rpm) should be adjusted
before commissioning the Micro Modulation unit. Also the ramp time should be set for the fastest time
possible, taking into account limitation of the motor and the application.

Normal settings would be, low speed 25Hz and high speed 50/60Hz. It is not recommended to set

low speed lower than 20Hz. This is because the feed back signal tends to be unstable in this range
and over heating of the motor may occur.
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Micro Modulation

Commissioning and Setting up Procedure: Variable Speed Drives

Input and Output Signals in Relationship to Frequency
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Micro Modulation Commissioning and Setting up Procedure: Variable Speed Drives

Operational Characteristics of Inverter Output/M.M. Module Input in Relationship to Frequency
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Micro Modulation Commissioning and Setting up Procedure: Variable Speed Drives

Variable Speed Drive Safety Software

In a typical example the motor speed at 50Hz would be 2900rpm and the motor speed at 25Hz would
be 1450rpm. This example is typical as there is a linear relationship between linear speed and cycles
Hertz. The variable speed drive software allows the following amount of error (disparity) between
signal out to the variable speed drive and signal return to the M.M.

I
< | | —
A kS | I |
“ I Disparity = +/- 2Hz
+| | Window=+/- 1Hz | \Band (15 bits) . .
Band (10 bits) 1 N Signal Parity
i ZAN
- v |
\4 |
LV
I
I
I
3

1 2
Time in Seconds

The “Window” tolerance has been implemented to accommodate small variations between input and
output signal that result from processing through the various A-D and D-A converters involved in the
control loop, also motor “Slip”, acceleration and deceleration times, all of which produce small
variations.

The “Disparity” tolerance which is time limited to a short duration is implemented to deal with the
transient disparity/error between input and output signals that results from the Pl control mechanism that
is typical in variable speed drives (motor speed control mechanism) not operating in phase with the PI
(D) control philosophy in the M.M. (Micro Modulation Fuel Air Ratio Controller). This transient
disparity occurs and is always self-correcting within the three second time tolerance nominated in the
Autoflame control philosophy.

1. Notwithstanding the above, to deal with transients of a very small time scale but of an amplitude
greater than the disparity (area Y) as in section 2.14.2.10.3, there is an additional mechanism
in the software that allows transient deviations of any amplitude to be tolerated for a duration
of less than one second. Under these conditions an error will not be flagged.

Note: area Z in section 2.14.2.10.3. Any signal deviation longer than one second in area Z
will activate safety errors. The tolerance safety time is set for 3 seconds.

2. The “Window” tolerance is +/- 5 bits = 1 Hz = 58rpm (on a motor rotating at 2900rpm at
50Hz).
3. The disparity tolerance is +/- 10 bits = 2Hz = 116rpm (on a motor rotating at 2900rpm at
50Hz). Note that disparity band 2Hz is limited to a maximum of 3 seconds.
4. Fan laws state that:  a) Speed and volume are a direct linear progression.
b) Speed increase as a percentage affects pressure produced by

the fan as a square root function.

5. The variations in signal allowed in our software would have considerably less effect on the fuel
air ratio supplied to the combustion process than variations in ambient temperature/air density
e.t.c.
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Control Philosophy

When the M.M. is commissioned all the positions for the fuel/air ratio are entered into the memory.
These positions are stored together with a motor speed and air damper position. This allows the M.M.
to measure the slip by measuring output signal to the variable speed drive, return signal from a tacho
and learning the difference for any air position/motor speed setting. This control form gives the
facility for a different combination of air/motor speed settings to be accommodated for varying fuels,
i.e. F1, F2, F3 & F4. This facility accommodates variances for air requirement for different fuels which
is fundamental to the hydrocarbon ratio of the fuel.

Diagram to show Increase in Slip Caused by Damper Sited on Inlet to Combustion Fan
(Caused by pressure/density variations that fan operates in as a function of
its position in load index).
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0-10V feedback signal from tachometer or VFD.

— — — — Actual Feed back signal
Expected Feed back signal

During commissioning, each time a position is entered (HIGH/INTER/START) the M.M. also stores the
feedback signal value. When the START (low flame) position is entered these values are stored perma-
nently in the memory. A set of values can be stored for each fuel (max. 4). When the M.M. is in the
RUN mode the set of values stored for the fuel presently selected is used to generate the window and
disparity error checking bands. In commissioning mode error checking is disabled. During run the
error checking is disabled during the start up cycle.
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2.14.2.11 Installation Checks

Commissioning Checks

When the installation and all burner adjustments are completed, the entire burner control system
should be tested in accordance with the manufacturer’s instructions. The procedure should verify the
correct operation of:

1. Each operating control (temperature, pressure, e.t.c.).

2. Each limit switch (temperature, pressure, low water cutoff, e.t.c.).

3. Each interlock switch (airflow switch, high & low fuel pressure or temperature switches, purge
and low fire switches, fuel valve proof of closure interlock, e.t.c.).

4. Pilot flame failure response and lockout.

5. Main flame failure response and lockout.

6. Tight shut off of all valves.

Operational Checks

Close manual main shut-off valve.

Recheck all limit circuit wiring for proper operation and correct connection.

Confirm that the automatic main fuel valves are wired correctly.

Power the control and electronically check the proper sequence of operation.

After assuring yourself that all the interlocks and valves are properly wired and that the sequence
of operation is correct, open the manual main shut-off fuel valve and proceed cautiously through
the boiler light off process. Check all safety interlocks for proper shutdown of the boiler.

oOrkODd =

Commissioning or start-up must only be carried out by a
factory trained technician.
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Burner Control Sequence Diagrams

Micro Modulation
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Burner Control Sequence Diagrams

Micro Modulation
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Burner Control Sequence Diagrams

Post Burner Operation VPS
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Micro Modulation Burner Control Sequence Diagrams

Diagram Notes
If VPS is not optioned on the fuel selected, the VPS phases are bypassed.

point idle:
this phase is set at power up when no fuel selected on exit from lockout.

point recycle:
this phase is set on exit from firing and post purge if VPS has not operated after burner run.

point post purge:
this phase is set only if post purge is optioned.

point standby:
this phase is set if VPS has operated after burner run.

Normal lockout is reset when either the mains lockout reset input is set for 2 second or the front facia
lockout reset button is pressed for 2 seconds.

Prolonged lockout reset/special lockout is set if either the mains lockout reset input lockout reset or
front facia lockout reset input is set for 10 or more seconds. Normal lockout is set on exit from
permanent lockout reset/special lockout after 20 seconds and is reset in the normal way.

Bold waveforms indicate required condition. Values above/below waveform are time in seconds that

the state must be continuously incorrect after which a lockout is set. If the waveform is not bold then
the status is not important.
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Micro Modulation Control Box Functions Overview
2.14.3.2 Self Check UV Scanner
Part Numbers: MM60003 Connections
MM60003/HS
Red Terminal #51
Maximum operating temperature- 50°C / 122°F Blue Terminal #50
Black Screen
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Micro Modulation

Control Box Functions Overview

2.14.3.2 Self Check Side View UV Scanner
Part Numbers:  MM60003/HS/SV Connections
Red Terminal #51
Maximum operating temperature- 50°C / 122°F Blue Terminal #50
Black Screen

Yellow Terminal #21
#65mm |

‘ Green Terminal #22
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2.14.3.3 Standard European UV Scanner - Side-viewing

Part Numbers: MM6é0004
MM60004/HS

Maximum operating temperature- 60°C / 140°F

M3x11mm NYLON SPACER (F3030)

SUPLIER: HUCO (RTA 3060.11)
M3x18mm NYLON SCREW

FOAM GASKET

SIDE VIEW MODIFICATION

%"—PG11 REDUCER

ViewA = ’ :::V/Q (l ®>>>>
PERSPEX WINDOW—— N i' = =10 ﬁii 7/'J777J

M3x16mm I
CAPHEAD— L2

SCREWS SIDE VIEW BULB
1.5mm P.C.B.
WIRES TO P.C.B.
IP 54 15mm x 3mm QUARTZ GLASS
NEMA 5

HOUSING: ALUMINIUM
POWER COMSUMPTION: POWERED BY MK.6 MM
MOUNTING: ANY ORIENTATION AS LONG AS PHOTO TUBE FACES THE FLAME

Connections

Red Terminal 51
Blue Terminal 50
Black Screen

View A
(with cover removed)

Note: If wired incorrectly a limited U.V. will
be detected but the L.E.D. will not illuminate.

Two red LEDs show UV detection
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2.14.3.4 Standard North American UV Scanner - End viewing

Part Numbers: MM60004/U
MM60004/HSU

Maximum operating temperature- 60°C / 140°F

M3x1Tmm NYLON SPACER (F3030)

SUPLIER: HUCO (RTA 3060.11)
M3x18mm NYLON SCREW

FOAM GASKET

%B"=PGH REDUCER\

ViewA =

O—RING DOWTY 202—-644

PERSPEX WINDOW

4mm QUARTZ GLASS

M3x16mm CAPHEAD —

SCREWS

1.5mm P.C.B.

IP 54

HOUSING: ALUMINIUM

POWER COMSUMPTION: POWERED BY MK.6 MM
MOUNTING: ANY ORIENTATION AS LONG AS PHOTO TUBE FACES THE FLAME

HIGH INTENSITY BULB

Connections

Red Terminal #51
Blue Terminal #50
Black Screen

View A
(with cover removed)

Note: If wired incorrectly a limited U.V. will
be detected but the L.E.D. will not illuminate.

Two red LEDs show UV detection
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2.14.3.4 Standard North American UV Scanner - End Viewing Dimensions
Dimensions

6.00—] 74.00
45.00 29.00—
’»15.00
37.80
—r — 20.00 |-
HExr=a
j »‘Bso —-—
=T | == =
o 1 | N o
. ; R
N | l i N
‘Ejf Fe-—-t 4t ¢
|
HEE=3

‘0" RING FITTED HERE
STANDARD 1/2" SOCKET

U.V. ADAPTOR STANDARD 1/2" SOCKET

2x ¢3.5mm HOLES
ON A 49.5mm P.C.D.
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2.14.3.5 Selection of UV Scanner Types

Normal Sensitivity

If the distance from the UV scanner to the flame is up to 20 inches (500mm) the normal sensitivity UV
scanner types may be used.

Normal Sensitivity Scanner Types:

MM60003 Self Check
MM60004 Standard (Side View)
MM60004/U Standard (End View)

Dependant on the application (e.g. flame size/shape/intensity, flame obstruction e.t.c.) where the
signal strength is low, a high sensitivity scanner type may be necessary for distances below 20 inches.

High Sensitivity
If the distance from the UV scanner to the flame exceeds 20 inches (500mm) the high sensitivity UV

scanner types are recommended. The maximum distance from the flame is dependant on the amount
of radiated UV. This will vary between applications but the typical maximum distance is 6ft (1500mm).

High Sensitivity Scanner Types:

MM60003/HS Self Check
MM60004/HS Standard (Side View)
MM60004/HSU Standard (End View)

The information above is based on the results of tests using a simulated pilot flame. The flame was
simulated by means of a bunsen burner flame with a flame size of 100x20mm.
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2.14.3.6 UV Self Adaptive Pulse Width Modulation

VOLTAGE DC

1 COUNT AS SEEN ON M.M. DISPLAY

PURGE VOLTAGE
IGNITION VOLTAGE
NOTE: 1
380
TYPICAL RESPONSE FROM CELL

330

300 i

1

TIME REDUCTION

|

|

!
0

TIMEms ————=
0 1000
10 ms (NOTE 4)
240 ms
500 ms (NOTE 3)
750 ms (NOTE 2) 10 ms
1000 ms
NOTE: 1

AFTER FIRST SAFETY TIME VOLTAGE IS REDUCED BY 5 VOLTS EVERY 500 ms, THIS IS PROVIDING THE FLAME SIGNAL IS ABOVE THE U.V. SETPOINT.
IF BELOW THE U.V. THRESHOLD VOLTAGE WILL REMAIN AT 330 VOLTS. THE VOLTAGE WILL NOT INCREASE DURING MAIN FLAME OPERATION.

NOTE: 2

IF 5 COUNTS OR LESS HAVE BEEN DETECTED OVER ANY 730 ms PERIOD THE SYSTEM WILL INVOKE A LOCKOUT.

A SHORT CIRCUIT BETWEEN THE 2 WIRES CONNECTED TO THE U.V. WOULD PRODUCE 3 COUNTS OR LESS. THIS IS THE REASON FOR
NOMINATING 5 COUNTS AS THE LOCKOUT LEVEL.

NOTE: 3
DURING NORMAL OPERATION 300 VOLTS WOULD BE APPLIED FOR A 240 ms PERIOD AFTER THE SECOND SAFETY TIME. THIS IS PROVIDING
THE U.V. SIGNAL IS ABOVE THE U.V. SETPOINT WHICH IS SET AT 25 COUNTS. THE SETPOINT CAN NOT BE ADJUSTED.

NOTE: 4

WHEN THE SIGNAL IS ABOVE THE U.V. SETPOINT, THE TIME VOLTAGE IS APPLIED TO THE CELL IS REDUCED BY 1 ms EVERY 500 ms.
THE TIME WOULD CONTINUE TO REDUCE UNTIL A MINIMUM OF 10 ms HAS BEEN REACHED.

AT THIS STAGE NO FURTHER TIME IS DEDUCTED FROM THE VOLTAGE APPLIED TO THE CELL.

NOTE: 5
EVERY 500 ms THE RECORDED COUNTS ARE AVERAGED AND DISPLAYED ON THE M.M. SCREEN. 4113/19:04:00/SBK
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2.14.4 Error Checking, Self Diagnostics Fault Analysis and 1.D. Codes

Self Diagnostic Fault Identification Software

The “Error Checking” software, whichisincluded in every M.M. E.G.A. module, continually interrogates
the system for component or data handling failure. This intensive self checking programme is inflicted
on all peripherals such as positioning motors and load detectors as well as the main M.M./E.G.A. system

hardware. The safety related areas, both hardware and software, have been examined and accepted
for CE, UL, FM and TUV.

Any error identified by the system is indicated by “ERROR” being displayed and the relevant error
number. In the case of E.G.A. related faults, “ERROR EGA” is displayed with the corresponding error
identification code.

2.14.4.1 Key to Errors Detected in Mk.6 M.M. System

ERROR- confirms that error has been detected in the M.M. System.

Error Fault Type Code No

CH1 Positioning Error 01 |

CH2 Positioning Error 02 | - Check wiring & motor

CH3 Positioning Error 08

CH4 Positioning Error 09 |

CH1 Gain Error AN

CH2 Gain Error 42 | - Check wiring & potentiometers are

CH3 Gain Error 43 | zeroed correctly

CH4 Gain Error 46

CH5 VSD Error 80 |- CH5 variable speed drive error

CHé6 VSD Error 81 |- CH6 variable speed drive error

CH5 VSD Feedback Error 83 |- CHS5 variable speed drive feedback
signal different to commissioned values

CH6 VSD Feedback Error 84 |- CH6 variable speed drive feedback

signal different to commissioned values
See Section 2.14.2.10

Load Detector 03 - Open circuit on temperature sensor

12V/5V Supply Error 44 - Internal 5V/12V supply outside limits.
Check 12V on terminals #40 & 41

Gas Sensor Recommission Error GASRECOMM - Reset option/parameter
#150 back to 0 and reset options/
parameters #136/137 back to original
values
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Error Fault Type Code No
Air Sensor Recommission Error AIR RECOMM - Reset option/parameter

#150 back to 0 and reset option/
parameter #147 back to original value

Watchdog - Error CR2 45 - Unit hardware failure
A/D Converter Error 47 - Check 12V supply on terminals #40, 41
Twin Burner Communications Failed 100 - Flashing error- no communications

between the M.M. units

Air Pressure Outside Limits 82 - During run mode actual air pressure
outside limits, commissioned +/- 0.3 “wg
(see option #147)

Gas Pressure Sensor MM60008 optioned 110 - See options #124 & 133 to 137.
together with psi units PSI display cannot be chosen for this
sensor range

WL probes detected 251 -Water level probes are detected but the
WL not optioned MM is configured for operation without
Check WL configure the water level. Check the second

password screen

2.14.4.2 Mk.6 Burner Control Lockouts

Lockout Message Cause
CPI input wrong state Proof of closure switch opened during ignition sequence
Check terminal #55 and proof of closure switches

(cpi = close position interlock / proof of closure)

No air proving No air pressure during start/firing
Check terminal #54 and air switch

VPS air proving fail Leak detected during ‘air proving’ part of VPS
Check 1st main valve

VPS air zeroing fail When valve C opens, zero value outside limit +0.5to-1.0” wg
Check vent valve

VPS gas proving fail Leak detected during ‘gas proving’ part of VPS
Check 2nd main valve and vent valve

Check pilot valve if using single pilot operation (option #130)

VPS gas pressure low Gas pressure below minimum application pressure
Check option #133 for minimum allowable pressure

No flame signal No flame signal during ignition/firing
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Lockout Message

Simulated flame

Fail safe relay fault
Vent valve output fault
Main gas output 1 fault
Main gas output 2 fault
Start gas output fault
Motor output fault
Ignition output fault

Shutter fault

Prolonged lockout reset

No CPI reset

Gas pressure low limit

Gas pressure high limit

Gas pressure low
UV short circuit

Oil pressure low limit

Oil pressure high limit

Purge air pressure low

Option #141 incorrect

Watchdog fault 1a
Watchdog fault 1b
Watchdog fault 1¢
Watchdog fault 1d
Watchdog fault 2a
Watchdog fault 2b
Watchdog fault 2¢
Watchdog fault 2d

Issue: 1.1.2007
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Cause

The flame is present when it should not be. Call for service
immediately. This is potentially a dangerous condition.

These terminals are self checked within
| the Mké. If a voltage is detected when
the output is off (and vice versa) a

lockout occurs.

UV signal detected during shutter operation on UV self check
Check wiring on terminals #21/22

Prolonged voltage present on terminal #56/lockout reset
button permanently pressed

Proof of closure switch not made after valves closed after
firing

Check terminal #55 and proof of closure switches

Gas pressure low limit exceeded when using a gas sensor
Check option #136

Gas pressure high limit exceeded when using a gas sensor
Check option #137

Low gas pressure before start up
Connections to UV tube shorted

Oil pressure low limit exceeded when using an oil sensor
Check option #139

Oil pressure high limit exceeded when using an oil sensor
Check option #140

Insufficient air pressure during purge
Check option #141

Option #141 is set without option #148

Internal fault diagnostics - contact
Autoflame and report code displayed.

Section2.14.4.2.2
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Ram test failed
Prom test failed
CPU test failed
Input fault

BC input short

Lockout 198, 199, 200, 201, 202

Terminal 86 inverse

Termminal 85-86 fault

Prove cct fail

Option 118 incorrect

Boiler DP proving

Gas Sensor Related

Sensor supply voltage
Zero low gas sensor

Zero high gas sensor
Excessive VPS Operations
Signal dev - gas sensor
Counts low - gas sensor
Counts high - gas sensor
Signal high - gas sensor
Gas sensor (+ number)

Air Sensor Related

Sensor supply voltage
Zero low air sensor
Zero high air sensor
Signal dev - air sensor
Counts low - air sensor
Counts high - air sensor
Signal high - air sensor
Air sensor (+ number)

Internal fault diagnostics - contact
Autoflame and report code displayed.

Terminals #85/86 both have an input or teminals #85/86
both do not have an input when using the flame switch
operation- see option #122.

Electronics fault on either terminal #85 or #86.

Loss of input on terminal #52. Terminal #52 must see an
input at all times from the position to purge to the end of the
post purge (cct = closed circuit).

If using the NFPA post purge (option #135 = 2) then option
#118 must have a setting of 15 or above.

If using boiler differential proving (parameter #92 = 2), and
the input on terminal #85 is reset then this lockout will occur.

12V supply to sensor outside limits (11.75 - 12.25V)
see section 2.14.2.6.2 for zero limits

see section 2.14.2.6.2 for zero limits

VPS has operated 3 times without burner firing
redundant signals from sensor do not match

sensor fault - stuck on signal value

sensor fault - stuck on reference value

gas pressure exceeds maximum range value
sensor/Mké internal fault - report to Autoflame

12V supply to sensor outside limits (11.75 - 12.25V)
lower limit is -1.0"w.g.

upper limit is +0.5"w.g.

redundant signals from sensor do not match

sensor fault - stuck on signal value

sensor fault - stuck on reference value

air pressure exceeds maximum range value
sensor/Mké internal fault - report to Autoflame

The “Error Checking” software, which is included in every M.M. module, continually interrogates the
system for component or data handling failure. This intensive self checking programme is inflicted on
all peripherals, e.g. positioning motors/load detectors as well as the main M.M. system hardware. The
safety related areas, both hardware and software, have been examined and accepted for CE, UL, FM
and TUV.
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2.14.4.3 Troubleshooting Guide

Gas/air sensor Diagnostic Codes

Z
Shown at the bottom of the display if parameter #83=1.

Example:
Gas 43 1001
42 42 1000
Air 50 969
51 51 970
Explanation:
Average Pressure Reference
Signal Signal Signal
Gas 43 1001 Sensor Channel 1
Gas {
42 42 1000 Sensor Channel 2
Air 50 969 Sensor Channel 1
Air {
51 51 970 Sensor Channel 2

Typical reference signals are 1000+14. If the reference signal values display O or are blank then the

sensor is wired incorrecily.

Each sensor has two channels. Each channel gives out two values- a pressure signal and a reference
signal. The values displayed are ‘digitised’ signals (range 0-1023). The two pressure signals should
be the same. The two reference signals should be the same.

If the two pressure signals are different by more than 10 the averaged value will show 01 and not the

average of the two signals.

With no pressure applied to the sensor the pressure signal value should be between 20 to 60 (typically
between 40 to 50). If the reading goes below 5 then an error will occur due to a negative pressure on

the sensor.

Note: These values are only displayed once the burner has been commissioned.
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AC Drive Diagnostic Codes

@
Shown at bottom right of the display if parameter #83=1.

Example:

0 0 250 253 254

0 0 100 120 121

Explanation:

CH5 AC Drive 0 0 250 [253 (254

CHé AC Drive 0 0 100 |120 |121

1 & 2- should normally be 0.

3 to 5- digitised values, 0-255.

3- represents linearly (0-255) 4-20mA/0-10V the analog output from the MK6.
4- represents linearly (0-255) 4-20mA/0-10V the analog commissioned value.
5- represents linearly (0-255) 0-20mA/0-10V the analog input into the MK6.

1- window error count value will increment if the difference between 4 & 5 is greater than 10. An
M.M. error will occur if the count reaches 150. This takes approximately 3 seconds.

2- disparity error count value - will increment up if the difference between 4 & 5 is greater than 15. An
M.M. error will occur if the count reaches 50. This takes approximately 1 second.

Error checking is only carried out when the burner is firing.

The correct feedback signals must be attained for purge & ignition to progress, i.e. 5 must be as 4+15.

Issue: 1.1.2007 Autoflame Technical Manual Section2.14.4.3.2



Mké Evolution
Micro Modulation Error Checking, Self Diagnostic Fault Analysis Codes, 1.D. Codes

UV Shutter Faults

UV shutter fault- there are two LED’s on the back of the self-check UV. The red LED indicates the presence
of a flame, the yellow LED indicates shutter operation. The red LED will flicker in the presence of UV
light. Every 60 seconds the yellow LED will come on, indicating that the shutter is closing. The red LED
should then extinguish briefly. If this is not happening check the wiring to self check UV sensor:

Green wire = terminal #22
Yellow wire = terminal #21
Blue wire = terminal #50
Red wire = terminal #51

UV Problems

If the red LED’s fail to illuminate but the burner operates, the flame signal will be reduced. It is
likely that the 2 wires are crossed. This must be corrected. Once corrected a full flame signal
strength will be displayed/registered.

The Autoflame UV software utilises early spark termination within the internal flame safeguard
control. Therefore, detection of the ignition spark is allowed. During start-up the ignition is de-
energised and the pilot flame must be proven without the spark before the main fuel valves are open
(safety shut off). Due to the above statement it is not necessary to have a sight tube on the UV for
pick-up. This, in fact, will drastically reduce the flame pick-up.

If insufficient UV is detected, it is advised to use a swivel mount assembly (UVYM60003/
UVM60004) in order to obtain maximum pick-up. This will allow the commissioning engineer to
reliably sight the UV for optimum performance and trouble free operation.

Note: Under no cicumstances is a non-Autoflame UV scanner
permitted to be used. This is in breach of all codes and
approvals associated with the Autoflame combustion
management system. This may lead to serious
equipment damage, critical injury or death.

If a non-Autoflame scanner is required then please contact Autoflame directly for technical support.
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2.14.5 End User Day to Day Operation
2.14.5.1 Normal Run Operation

Upon initial selection of a commissioned fuel, a logo screen flashes up followed by the '"MM STATUS'
screen. The COM led flashes for five seconds.

. . . © DISPLAY . .
To adjust the required sepoint press and use the third @ @ row accordingly.

. . . @ DIsPLAY @ @
To adjust the second/reduced required sepoint press | sratus| and use the fourth row

buttons accordingly.

The range of the required setpoint is limited according to the type of sensor being used (see option
#1). Note that if a DTl is connected and being used to set the required setpoint it will not be possible
to adjust the required setpoint from the front facia. In the event of the M.M. losing communication
with the DTI (e.g. DTl powered down) the M.M. will run stand alone after approximately 30 seconds.
When the M.M. is running stand alone the required setpoint can be set locally on the front facia (any
previous DTl disable command will also be ineffective). It is possible to lock the required/reduced
setpoints without using a DTI so that this cannot be changed through the front facia (see section

2.14.20).
If the burner control circuit is closed the burner system will sequence through the burner start up
procedure. The system purges and ignites, and twenty seconds (nominal) after ignition the system

modulates.

Values are displayed according to the selected screen. There are a number of possible screens as
shown on the next page. To select one of the display modes just press:

COM| (@ i @ DISPLAY aamed (@ vso)| (@ s | (@ FUEL| (@ oursipd
E.G.A MM STATUS LORCEl;(E)TUT AIRSENSOR | |SEQUENCING| | METERING OMPENSATION,

This button also scrolls to the Valve Proving Screen

The respective LED will remain illuminated to indicate which mode is selected. The COM and E.G.A.
modes are only selectable if an E.G.A. is optioned on the system.

In the event of the system being powered down the commissioning data, options, parameters and
required setpoint are all memorised. During normal run operation the RUN led is on all the time.
When no fuels are selected only the RUN LED remains illuminated.

If an E.G.A. is operative on the system it will calibrate every time the burner starts and stops. When
COM or EGA display modes are selected EGA CALIBRATING is displayed when the E.G.A. is calibrating.
If the E.G.A. is cooling, COOLER NOT READY is displayed. If the burner is not firing, SAMPLING
SYSTEM READY is displayed. When the burner is firing both modes show E.G.A. if the actual value
has not reached the value at which trimming is permitted (see option #28). If an E.G.A. error has
occurred the error code number is displayed if either EGA or COM modes are selected.

The software version number can be displayed by by pressing the Top CH1 @ @ buttons
simultaneously, when in the M.M. display mode.
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Several different displays are available to provide the operator with unambiguous information through
start-up and normal operation.
Selectable screens provide the following information:

Warming [10 min in 60 min

Current Status

LOCKOUT RECORD

Qccured SMarch 1998 21:08:46

Low gas pressurs

Lockout History.
This screen gives a real time log of the
last 16 lockouts. Details include time,

FUEL1 NATURAL GAS

YALVE PROVING
(Gas Pressure Status)
+

MM, M.M. Status [OUTSIDE TEPERATURE| Outside Temperature
FUEL AlR RATIO e . )
Shows the actual positions of air and COMPENSATION Compensation
commar  rosmon e | fyel valves as well as fan speed infor- . This screen is a graphic display show-
. . . . o P e R M . .
GAS 90.0:2 CH1 mation from inverters, which is expressed e 8o d ing the currently pre set relationship
AR 65.0°Z cH2 . L : ; ;
rer 5107 cna | asa4-20mA or 0-10V signal. ea : between boiler temperature set point
SLEEVE  §6.0°Z CH4 v and outside ambient temperature.
YFD 20.0 mA CHS £ ook - | This relationship can be changed by
e 200 ma cHe OUTSIDE TEMPERATURE the operator over a wide tempera-
BOILER SETPOINT: &5C
OUTSIDE TEMP : 21| ture range.
IBS STATUS IBS Status FUELFLOW METERING Fuel Metering Status
Steam Sequencing For a multi boiler installation, this This screen displays which fuel is cur-
FUEL MNATURAL GAS 37 25 MIm3
This Beiler No.1[| screen shows which is the lead boiler s rently selected, the consumption at
Lead Boiler plus information on temperature and this point in time and the total fuel
Reduced Setpoint [T00TS]| PTESSUre set points. used to date.

L
E.G.A. STATUS | E.G.A.On Line Values STATUS System Status

ON LINE VALUES| When an Exhaust Gas Analyser (E.G.A.) 78 %  FRING RATE | This screen shows the present firing

SC?) ?025 Z°¥°: is included in the system,this screen shows rate, which fuel is being used, the
2 B ¥ O . REQUIRED ACTIVE . . .

co 12 ppm | the actual values of the gases being REGUIRED 50 ps | required setpoint, reduced setpoint
NO 35 ppm | measured in the flue plus the exhaust gas REDUCED 7O Pl and the actual temperature/pressure.
502 0.0 m . -
Exhaust 210 d'i'; C temper.cr‘ure, ambient temperature, dT, ACTUAL 115 psi
Ambient 21 degc| and efficiency. A further screen shows oz on
A”T 189 degC| the commissioned values. BuRs T e
E 81.1 %%

Valve Proving
This screen displays the positions of
fuel valves, open or closed during

Reset SMarch 1998 21:52:30 . . . . .
o e oo a1e00| date, a brief discription and reset time. . . -
pressure proving prior to burner firing.
Air sensor fail
Ressi  SMorch1998  21:69.40 Gas Pressure During run the on-line and commis-
Orcured  8March 1998 22.03:40 8 "wg com sioned gas pressures are displayed
Ressf  SMarch1996  22.04:25 7.8 "wg online with +/- limits.
Limit + Pressure 0.5 "
Thursdoy 5 March 1998 23:01:57 Limit — Pressure 0.5 "
Variable Speed Drive e ST | Flame Scanner Status, Screen Menu
; 1] ’
) XED STC/::TUS X There are two control channels available . HamesS Sioncl
sing .
R vl w0z ke | for driving inverters. These can be 0-10 e — P:::uroznner igna.
volts or 4-20 mA as required. This screen i | — Pre Purgge..
shows graphically the input & output sig- wef | ] AirDamper posifon.
nals to the variable speed drives. o — Main fuel valve.
The actual wind box pressure is shown e — Pilot/start gas valve.
o mour wau comacr | againstthe commissioned data. @ = Ignition.
() | —— Operation of fan.
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2.14.5.2 Adjusting Clock Settings, Contrast and Actual Load Reading

Setting Time & Date

To adjust the time and date settings go into COM mode (power down the unit and restart. The

. light will be flashing and you have 5 seconds to press it).

O

'ENTER PASSWORD' screen is displayed. Set password to: :g . Press @ )
'Set Clock' screen is displayed: SET CLOCK

DAY MONDAY

DATE 17

MONTH NOVEMBER

YEAR 06

HOUR 12 T —

MINUTES 30 24 hour clock

To adjust the values use the corresponding @ @ buttons.

When finished press the flashing button to submit to memory.

Adjusting the Screen Contrast

Hold down any of the screen select buttons:
@  OUTSIDE @  FUEL @ IBS 2] V.SD FLAME @ DISPLAY Q Q
TEMP SEQUENCING SOR L
ompensation] | METERING AIR SENSOR LOR<:E§<E>TUT STATUS E.G.A M.M.

and then use the top row @ @ to adjust the contrast accordingly.

Calibrating Actual Load Reading

Afacility exists to adjust small errors in the actual pressure or temperature displayed on the status screen.

To increase the value press w and the CH3 @ simultaneously.
To decrease press m and the CH3 @ .
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2.14.5.3 EPROM Version Numbers

To display the software version number select the M.M. display screen, then press the channel 1 up and

down buttons @ @ simultaneously.

EPROM
VERSION NUMBERS

Software version numbers are also displayed on the password screen when in commissioning mode.
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Mké Evolution

Micro Modulation

Steam Pressure Sensor

Part Numbers- MM10008/9/10/16

PRESSURE SENSOR ELECTRICAL CONNECTIONS

Electrical Schematics

SENSOR TYPE MM UNIT
PLUG SENSOR| LEAD SENSOR MK@/M\N\ MK 6 MINI MK5
GREEN (2) GREEN 38 61
BLUE (3) YELLOW 37 oV
RED (1) BROWN 39 +V
N/A WHITE UNUSED UNUSED
CONNECTED SCREEN S 38

FOR CORRECT OPERATION THE DETECTOR MUST BE INSTALLED WITH
A PRESSURE SIPHON LOOP. DO NOT INSTALL AN ISOLATION VALVE
BETWEEN DETECTOR AND PRESSURE VESSEL

e 41.75 (1.643) —m=|

PG7 CABLE ENTRY. ————==

PLUG FITS CORRECTLY IN ONE /

~
~
POSITION ONLY. DO NOT FORCE 2
‘ o NOTE: EARTH PIN IS SLIGHTLY
g LARGER TO ENSURE CORRECT
CONNECTION DO NOT FORCE.
27mm (1 1/16”) ACROSS FLATS. } [
|
L ‘ 19 e
SEALING O—RING mm 4

ELECTRICAL CONNECTION
Shown from behind.

G1/4" PARALLEL.

NOTES

MAXIMUM 2.5mm FLAT BLADE SCREW DRIVER FOR ELECTRICAL CONNECTIONS
I.P. RATING 65

NEMA 4

TORQUE SETTING- 15-20Nm

DO NOT USE CASE TO TIGHTEN PRESSURE CONNECTION.

O-RING MATERIAL- VITON

MAX. STORAGE TEMP. -25 TO +85 DEG. C

MAX. OPERATING TEMP. -25 TO +85 DEG. C

MEDIA TEMP (STEAM) -25 TO 85 DEG. C

Part no. Actual Range Over Pressure Burst Pressure
MM10010 3.0-55.0 psi (0-3.80 bar) 145 psi (10 bar) 174 psi (12 bar)
MM10008 30-330psi (0-23.0 bar) 870 psi (60 bar) 1087 psi (75 bar)
MM10009 30-550 psi (0-38.0 bar) 1160psi(80bar) 1740 psi (120 bar)
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Mké Evolution
Micro Modulation Electrical Schematics

Interconnection between M.M. Module and E.G.A. Sampling Unit

—— &b

] n

EGA Unit

Fuse
Holder

o s
NEUTRAL ] s
ﬂ 8 7 6 5 420mA %%%;+
CH.61
| - @@@@ .-I CHA51+ i@@ i - %ioDTI
H @@@@@@@ |! CH. AT+ — [OQ] =
E 1615 14 13 12 11 E CH.31 ;@@z Common
;@%; b
CH.11+ L@ Rl
O Q

o/ M.M. Module 2

68 26
CON-LfglE' DATA CABLE

LNE
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Mké Evolution
Micro Modulation Electrical Schematics

Interconnection between M.M. Module AND O2 Interface Module

PART No.MM10013

(O POWER ON INDICATION

02 INTERFACE MODULE

<T
> =
o o
— N
o Lol
000D o T=3 INPUT ~ OUTPUT
+ -2 < <
0Oz < < S>> R S>> > > > >
Wz aS5aO0on === oW === +ot !+t
CCrOo0Cr0 o 00 oo COOCCCCO
< 02 ANALYSER
=
£
N
L 02 ANALYSER
TAMP :; %4—20mA OUTPUT
TEMPERATURE CONVERTER
0—-10V — b0°C—-400°C
X
(@]
Q<
Ll
| m
L
O
<C
5
act 66
=N 67
L ] 68 M.M. MODULE
o 3AMP S
o 25
a 26
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Mké Evolution
Micro Modulation Electrical Schematics

02 Interface Module

The O2 interface module allows the use of an existing O2 sensor and in-situ probe to be used in
conjunction with the M.M. control.

The O2 analyser is only measuring the O2 reading from the sensor and the exhaust gas temperature
via a thermocouple mounted into the stack. It is important to note that the signal from the O2 sensor
must be a 4-20mA and the thermocouple reading must be a 0-10V signal. These signals must be ranged
as below:

O2 reading: 4-20mA=0-20.9% O2
Thermocouple reading: 0-10V =50C-400C (122F-752F)

Although the analyser is only measuring the O2 reading from the stack it is possible for the O2 interface
module to extrapolate a CO2 value from the O2 sensor reading. These value can then be displayed
on the M.M. facia (via the E.G.A. button) or via the D.T.I. on a PC or BMS interface.

Parameter #60 is used to set the operation of the O2 interface module.

If this is set to a value of O then the efficiency will be calculated from the exhaust temperature and CO2
value and this will be displayed on the M.M. facia. The CO reading will always be displayed as a zero
value.

If this is set to a value of 1 then the CO, NO, exhaust temperature and efficiency will remain blank.

If using the O2 interface module it is possible to use the limits for O2 readings and exhaust gas
temperature readings.
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Mké Evolution

Micro Modulation Twin Burner Operation
2.14.7 Twin Burner Operation
2.14.7.1 Twin Burner Commissioning

Options #14 and #33 have to be set to correctly implement twin burner operation. Refer to the option
section. For commissioning purposes it is easiest to set option #14 on each M.M. to value 0, and
commission each burner individually. It is the commissioning engineer’s responsibility to ensure that
no adverse effects are caused as a result of this, particularly, stress to a boiler not designed to have only
one burner firing. If this is the case then both burners must be commissioned simultaneously.

AFTER COMMISSIONING SET OPTION #14 TO IT'S TWIN BURNER VALUE ON BOTH M.M.s
Before commencing commissioning set the following options (refer to options section for more details):
Option #33:

Set value of left hand burner to its appropriate identification number, e.g. #1. Setthe right hand burner
to the Identification of the left hand burner +1, i.e. #2.

Option #33 will have to be interpreted if the boilers are numbered right to left. The details here are for
left to right numbering.

Other options may be set as usual.

Normal Operation

Only the odd numbered M.M. needs an input on terminal #88 to make this boiler lead boiler. If a
connection is made to the even number M.M. it will be ignored. The same applies for the hand/auto/
low flame hold inputs #94/95, i.e. they do not need any connection on the even number M.M. if option
#14 = 1. If option #14 = 2 then terminals #94/95 should be wired as normal for hand operation.

The even number burner always takes its load index from the odd number burner including when in
‘Hand’ mode. If communications between the two burners fail, each M.M. will open its internal stat and
approximately every three seconds the displays on each M.M. show a flashing ERROR 100 to indicate
a communications failure if option #14 = 1. If option #14 = 2 then the 2 M.M.s run stand-alone.

When entering the flow metering for sequencing purposes it is necessary to put both M.M.s into the
“Flow Metering” mode at the same time,

2
i.e. Start up both burners, wait until both are modulating then press and on one

of the M.M. units.

2
Within 10 seconds press and on the other M.M.

Keep the firing rate of each burner similar when entering profile, i.e. do ‘point 1’ on each M.M. then
‘point 2’ on each M.M, e.t.c. This is important as the boiler may be susceptible to siress if one tube is
fired at a different rate to the other. The required setpoint and actual value on the even numbered M.M.
will mimic the values on the odd number M.M.
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Mké Evolution
Micro Modulation Twin Burner Operation

The internal stat of the even numbered M.M. follows the odd number M.M.

If Option #14 = 1, i.e. both burners fire simultanesouly and together at all times, then the internal stat
of both M.M.s will open if there is a period of more than 10 seconds when one M.M. is modulating
and the other is not. Therefore, both burners will be off. If one burner locks out then the other burner
will shut down immediately.

There are various points that are checked when the system starts up, such as position to purge, purge,
position to start, ignition and modulation. This ensures that both burners are operating together and
simultaneously.

The load detector input in the even numbered M.M. can be left open circuit, it will not be error checked.

If an error condition arises on one or other of the M.M. units and option #14 = 1 then the other unit
will open its internal stat and flash ERROR 100.
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Micro Modulation Twin Burner Operation

Interconnection between the M.M. Modules for Twin Burner Operation

MM /EGA MODULE Mk.6 (No.1)

BLACK

RED

DATA CABLE

MM /EGA MODULE Mk.6 (No.2)

RED

BLACK

MAINS SUPPLY NOTES:

DATA CABLE TYPE: BELDON 9501
CONNECT SCREEN OF DATA CABLE TO MM/EGA MODULE No.1 ONLY

The same arrangement applies to the Mk7 and Mini Mké.
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Mké Evolution
Micro Modulation Hand/Auto & Low Flame Hold Facilities

2.14.8 Hand/Auto and Low Flame Hold Facilities

Low Flame Hold and Hand Operation

‘Low Flame Hold’ and ‘Hand’ operation are only effective when the burner is firing. They have no effect
when the burner is off or during the burner start up cycle. They are effected by applying a mains voltage
signal to terminal #95 for low flame hold, or terminal #94 for hand operation. When these inputs have
no mains signals applied, the system is in an automatic mode and modulates according to the PID
control.

Low flame hold is brought into operation if terminal #95 has mains voltage applied when the burner is
modulating or firing. The minimum flame position will be maintained from now on, until the input from
terminal #95 is removed. Low flame hold will be established again by applying an input to terminal
#95 again. During low flame hold the PID control is ignored.

‘Hand’ operation enables the fuel valve and air damper (and other channel) positions to be set to a
specific position, in the range of minimum to maximum flame. Once a position has been set it is recorded
in the M.M. units memory. As a default setting (option #60) the next time the system is put into a hand
operation, the system will take on a fuel/air ratio in the commissioning curve similar to the current firing
rate. The M.M. system sets the channel positions to the hand position whenever there is a mains signal
on terminal #94. Once the burner is firing the ‘hand’ position can be adjusted by switching to the M.M.

screen or Display Status screen and using the bottom row of @ @ buttons on the Mké facia.
See option #60 for details on bumpless transfer.

If hand and low flame hold operations are selected at the same time, via inputs both on terminals
#94 and on #95, then low flame hold takes priority.

Note: Lead/Lag and sequencing will not operate if either
terminal #94 or #95 has mains voltage applied.
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Micro Modulation Other Information and lllustrations

2.14.10 Other Information and lllustrations

2.14.10.1 Mké6 Evolution M.M. Front Facia Details
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Micro Modulation Other Information and lllustrations

2.14.10.2 Mk.6 M.M. Fixing Holes & Dimensional Details

2/6
259
o || &

0 “
i N
o || | o
FRONT

(r ‘1 ‘
L b
C;“ O O

| N | L ©
1 O
‘ y N
( L1
REAR }
; 240 |

— REMOVABLE PANEL FASTENERS (x4)

Bottom View shown with lid in position.
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Micro Modulation

2.14.10.3 Schematic View Of IR Upload Download

Software installation:

‘ PART NUMBER MM60010

LENGTH 1.2M

Insert CD and follow the installation procedure (setup.exe).

Other Information and Illustrations

" 5 0oocoo

— MAX. DISTANCE 10 CM
DIRECTLY INFRONT

When SETUP has completed, insert the key diskette into drive A: click on start and choose run. Type

A:\INSTALL.bat and press enter.

The software needs to be configured to the serial (COM) port that the IR lead is connected to. This

happens the first time the Mké Upload/Download software is run.

WARNING

IT IS THE RESPONSIBILITY OF THE FACTORY TRAINED
TECHNICIAN TO ENSURE THAT AFTER AN UPLOAD ALL THE
OPTIONS, PARAMETERS AND FUEL/AIR RATIO COMMISSION
DATA ARE CHECKED FOR CORRECTNESS. FAILURE TO DO
SO WILL RESULT IN SERIOUS EQUIPMENT DAMAGE, CRITICAL

INJURY OR DEATH.

Issue: 1.1.2007
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Micro Modulation Other Information and Illustrations

2.14.10.4 Maintenance and Servicing

The Micro Modulation unit uses solid state technology. It requires no routine maintenance.

The positioning motors/gas/oil/FGR valves do require routine maintenance. Any fault associated with
these parts is usually diagnosed by the M.M. Contact Autoflame for preventative maintenance
procedures.

2.14.10.5 Installation Precautions

The reliability of the equipment may be impaired if used in environments where strong electromagnetic
fields exist. If for example the equipment is installed in a boiler house where radio systems exist then

additional EMC (Electro Magnetic Compatability) measures may have
to be considered
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Micro Modulation Fuel Flow Measurement & Metering

2.14.11 Fuel Flow Measurement and Metering Operation

1. Go to options, set option #57 to 1 (default 0).

2. Whenthe aboveisdisplayed press , this will initiate the flow metering setup mode.

3. Next time the burner starts the M.M. will go into the ten point setup mode for flow metering
automatically.

4. In this mode the display will show the fuel valve position in degrees angular and the flow
units which can be adjusted by using the CH1/CH2/CH3/CH4/CH5 @ @ buttons as
shown at the bottom of the screen.

Note:

a) The CH4 window confirms to the commissioning engineer which of the 10 points are
currently being measured.

b) The minimum numerical value for fuel flow that can be entered into memory is 0.01.
The maximum numerical value for fuel flow that can be entered into memory is 999.0

c) The values are entered in descending order, i.e. point #10 is maximum flame and
point #1 is at minimum flame. The 10 sequential point on the load index are all
located automatically by the M.M. All values are in units/minute or units/hour.

5. When fuel flow has been calculated or read off of a commissioning fuel flow meter the value
is entered as detailed in point #4.

The m button is then pressed and the value is logged in the M.M. memory.

6. The above detailed data entry routine is repeated until all 10 points have flow values
allocated to them.

7. When the last (10th) point has been entered the burner continues to fire.
. . ©  FUEL
8. To display Fuel Flow Metering press button.
9. To reset the totalising value to O (zero) for the individual fuel selected set option #57 to 2,

press m at that time. To reset all totalised values for each fuel use parameter #64.

Note: Fuel flow metering measurement now automatically starts totalling the amount of fuel used
from the moment the main gas valves are energised. If the fuel flow metering is not entered then the
firing rate display will read 00% and the system will not totalise the fuel input. Also, any control
logic that requires the fuel flow metering, e.g. lead/lag and sequencing and steam flow metering,
will not work correctly.
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Micro Modulation Golden Start

2.14.12 Golden Start

This facility enables an ideal ignition/start position to be set into memory that is not necessarily low
flame or indeed part of the standard modulating load index.

To enable this facility to go to option #29, set to O (default value = 1) and press m
To disable this facility go to option #29, set to 1 and press

To implement the above the system/burner is commissioned in the normal way, i.e. press w

Enter the password, enter the close position, enter the open position, enter the start (light-off)
position (adjust fuel/air positioning motors to give initial arbitrary ignition position). This position is
not memorised. The burner will fire and the start position LED will flash again.

Press m , LED will remain stable, adjust the fuel/air positioning motors to give the ideal

ignition/start up position.

Press and proceed with the commissioning routine in the normal way.

Notes:

1. The golden start/ignition position of the fuel and air positioning motors is completely
independent from the modulating load index commissioned value data.

2. The facility is particularly useful on combustion systems with large turndowns and when firing
heavy fuel oil, as it enables the burners to start/ignite at a fuel rich position and then, after a
stable flame is established, to revert to the commissioned values for fuel/air ratio.

3. WARNING- this facility is common to all fuels (F1, F2, F3 & F4). A value must be entered on
each programmed fuel. Note: As of June 2005, the golden start only needs to be entered for
the required fuel.

4. The time that the M.M. holds the golden start position for is adjustable, see parameter #15.
(default value is 5 seconds, range 0-100 seconds). This timer starts from the ignition point. After
this time the air damper will open and the fuel valve will remain at the same position until the
fuel/air ratio is on the original commissioning curve. At this pointthe M.M. will start to modulate
based upon the load demand and the PID control.

5. If the commissioning engineer wishes to change the golden start position retrospectively this
can be re-entered, without fully recommissioning the burner, in the following manner:

Go into the commission mode, enter the password, enter the close and the open positions and
enter, as previously described, to the point where high flashes then deselect fuel or power down.
In this way the new golden start position is entered.

6. It is important to appreciate that the golden start position is completely independent of the fuel/

air paired values that are entered for the normal modulating load index/range.
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Micro Modulation One Point Change

2.14.13 Single Point Change (One Point Change)
To change a point:-

Start up the burner in the normal way.

O
Once modulating press m and m simultaneously. 'ENTER PASSWORD' should
be displayed. Setthe password and press @ in the same way as if going into normal

commissioning, the channel position values should be displayed. The valves track to the nearest
commission point (e.g. HIGH/INTER/START).

When all the values have seitled at their appropriate positions ENTER flashes. If this point is to be
changed press . If not press the CH1 @ button to move to the next point up or

the CH1 @ button to go to the next point down. The M.M. detects which point has been
selected and will steady the appropriate LED on either HIGH, INTER or START as during normal

commissioning. Once the correct point to be changed is displayed press E . It should now

be possible to adjust the fuel/air ratio by using the CH1 - CHé @ @ buttons. Adjust the values

@
as desired and when the correct values are set press . Ifan E.G.A. is optioned the

button will flash, press to view. If the E.G.A. is optioned for AUTOTRIM then this will be carried out
and E.G.A. values stored.

Once complete the M.M. will revert to just ENTER and RUN flashing. If desired another point can be

selected and changed. Otherwise press and the M.M. reverts to normal modulation.

If the CH1 (fuel) HIGH or START position has been adjusted check the flow metering. It is likely that
the 10 point flow calibration must be carried out again.
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Micro Modulation Flue Gas Recirculation

2.14.14 Flue Gas Recirculation

Flue Gas Recirculation (FGR) is a method whereby a quantity (approximately 15%) of the boiler
flue gases are fed back to the burner and mixed with the combustion air. The virtue of FGR is the
reduction of NOx gases. With the FGR facility, positioning motor channels 3 or 4 can be used to
control the amount of flue gas fed back. It is not good practice to feed back the gases when the flue
gas is cold, so all the elements (i.e. positioning motors and VFD’s) can be set at ‘FGR’ positions
until the gases are hot. During this time the elements (CH3 or CH4) controlling the FGR would
normally be set closed. Once the gases are hot, modulation takes place in the normal way using
the curve entered during commissioning.

To ascertain if the gases are hot a number of options have been added:

Option #48

A time in seconds that the FGR positions are held for. This timer starts from the point of
release to modulation. If a golden start is used in conjunction with the FGR start then the FGR
start timer will begin at the end of the golden start timer.

Option #49

An offset amount (e.g. 20) below the required setpoint (e.g. 100). This gives a threshold
value of 80 (100 - 20). The FGR positions are held until the actual value has attained the
threshold value (80). Once this actual value is reached then normal modulation will occur.

Option #50

This is an enable/disable type option. If enabled an E.G.A. must be present on the system.
The FGR positions are held until the exhaust temperature value from the E.G.A. reaches 248F
(120C). Once the exhaust gases reach this temperature then normal modulation will occur.

It is possible to use all three of the above options in order to keep the FGR start positions. If this
is done then the timer will be held firstly and then the other two options must be satisfied for
release to modulation.

It is important to check the setting of parameter #90, which determines at what time the FGR start
position will be entered.

If the burner has been commissioned and it is necessary to add an FGR start position, set parameter
#90 to 1, and one of the above options to enable FGR start. Then enter the commissioning mode
and after the start position is entered the M.M. will prompt for the FGR start position to be entered.
After this is entered the M.M. can be reset and this FGR start position will be stored in the memory.
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Micro Modulation Pause Facility

2.14.15 Pilot Turndown/Check Switch Facility

When the system is in commissioning mode only, a facility has been provided that enables a
commissioning engineer to pause the ignition sequence of the burner. If the lockout button is pressed
during the first safety time the burner control will ‘pause’ at this position. This enables the commission-
ing engineer to make adjustments to the start gas flame. If the flame goes out during this time a lockout
is set after 15 seconds. If the flame is present and the ‘pause’ condition is left indefinitely a lockout
will be set after 10 minutes. If the lockout button is pressed again the ignition sequence continues.
While paused the lockout LED on the front fascia flashes. The ‘pause’ facility can also be activated
during the pilot prove and main flame prove phases. When the system is in a run mode the facility is

disabled.

WARNING

IT IS THE RESPONSIBILITY OF THE FACTORY TRAINED
TECHNICIAN TO ENSURE THAT USE OF THE PAUSE FACILITY
DOES NOT LEAD TO AHAZADOUS SITUATION. FAILURETO DO
SO WILL RESULT IN SERIOUS EQUIPMENT DAMAGE, CRITICAL
INJURY OR DEATH.
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Micro Modulation Time Clock Facility

2.14.16 Time Clock Facility

Time Clock Set Up

To adjust the time clock settings go into commissionning mode (power down/reselect fuel, press COM
within 5 seconds). The 'ENTER PASSWORD' screen should now be displayed. It is also possible to
change the time clock settings online- see section 2.14.20.

Set the password to : : and press CLOSE. TIME CLOCK

The 'Time Clock' screen will be displayed: START STOF  MODE
MONDAY 0745 1615 ON off

TUESDAY 0745 1415  ON off
WEDMNESDAY 0745 1615  ON off
THURSDAY 0745 1615  ON off
FRIDAY o748 14158 OMrsp
SATURDAY 0745 14:18 OMrsp
SUNDAY 0748 1418  OM off

TIME CLOCK ENABLED

BURNER ON - NORMAL SETPOINT*
Note: items marked * not displayed during setup Monday 12 October 2000 09:50:23*

Use the channel 6 up/down buttons to select the day and item to be adjusted. The selected item will

flash.

For start/stop times:
Set the hour by means of the channel 1 up/down buttons.
Set the minute by means of the channel 2 up/down buttons.

For Mode:
Select the desired operation by means of the channel 1 up/down button.

To enable/disable the time clock operation use the channel 5 up/down buttons.
Press ENTER to memorise the time clock configuration. If enabled, the time clock operates from now
on when in run mode. To disable time clock operation, enter the password as described above and set

the time clock to disabled using the channel 5 up/down buttons and press ENTER.

Time Clock Operation

Operation during and outside the start/stop times is according to the mode selected:

ON off The burner runs and modulates according to the normal required setpoint during the
start/stop times. Outside of the start/stop times the burner is held off.
ON rsp The burner runs and modulates according to the normal required setpoint during the

start/stop times. Outside of the start/stop times the burner runs and modulates according to the reduced
setpoint.

The normal setpoint and reduced setpoint are adjustable by means of the channel 3 and channel 4 up/
down buttons respectively when the DISPLAY STATUS screen is selected. In normal run operation the
Time Clock screen is selected on the third press of the display status button.
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2.14.18.1 Automatic Commission of Air Pressure Values

Afacility has been added to the Mké Evolution so that the air pressure values for each fuel/air ratio point
entered can be commissioned without having to carry out a full fuel air ratio commission.

To invoke this facility the system must already be commissioned on fuel /air ratio. Option/parameter
#150 must be set to value 7 then the enter button pressed. Option/parameter #147 must be noted and
set to O- off so that air pressure limit errors do not occur while the system is running.

Start up the system as normal. Once the burner is firing the system attains the high fire positions and
samples and stores the air pressure at that point. The first fuel/air ratio inter positions are then attained
and the air pressure again sampled and stored. This process is repeated until all fuel/air ratio inter and
start positions are complete. The new air pressure values are then permanently stored and thereafter
an MM ERROR is set - AIRRECOMMSSION (this is to bring to the attention of the operator that options/
parameters must be adjusted back to operational settings). The error must be cleared and option/
parameter #150 set back to 0. If not set back to 0 the air values will be commissioned again and the
M.M. ERROR will ensue. Option/parameter #147 must also be adjusted to the appropriate value.

2.14.18.2 Avutomatic Commission of Gas Pressure Values

A facility has been added to the Mké Evolution so that the gas pressure values (during VPS and for each
fuel/air ratio point entered) can be commissioned without having to carry out a full fuel air ratio
commission.

To invoke this facility the system must already be commissioned on fuel /air ratio. Option/parameter
#150 must be setto value 8 then the enter button pressed. Options/parameters 136/137 must be noted
and set to 0- off so that gas pressure limit errors do not occur while the system is running.

Start up the system as normal. Once the burner is firing the system attains the high fire positions and
samples and stores the gas pressure at that point. The first fuel/air ratio inter positions are then attained
and the gas pressure again sampled and stored. This process is repeated until all fuel/air ratio inter and
start positions are complete. The new gas pressure values are then permanently stored and thereafter
an MM ERROR is set - GAS RECOMMSSION (this is to bring to the attention of the operator that
options/parameters must be adjusted back to operational settings). The error must be cleared and
option/parameter #150 set back to 0. If not set back to O the gas values will be commissioned again
and the MM ERROR will ensue. Options/parameters #136/137 must also be adjusted to their
appropriate values.

THE FACTORY TRAINED TECHNICIAN MUSTNOW CHECK
THE SYSTEM FOR CORRECT OPERATION.

Check the gas pressure commission value displayed during VPS operation. Once the burner is firing,
check the gas pressure commission values for each fuel/air ratio point entered - this can be achieved
by means of the hand operation facility.
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2.14.19 Flame Detection using an External Flame Switch
To configure operation with a flame switch option/parameter #122 must be set to 1.
The operation of terminals #85 and #86 must be as follows:

When the flame switch is indicating no flame, the voltage on terminal #85 must be OVac, and the
voltage on terminal #86 must be mains voltage (110/230Vac).

When the flame switch is indicating the presence of a flame, the voltage on terminal #85 must be
mains voltage (110/230Vac), and the voltage on terminal #85 must be OVac.

Terminal #85 is the functional input for detecting the flame.
Terminal #86 is solely for the purpose of checking that terminal #85 is operating correctly.
Terminal #86 must seen to be the inverse of terminal #85, i.e. if terminal #85 is at OVac, terminal

#86 must be at mains voltage and if terminal #85 is at mains voltage, terminal #86 must be at OVac.

If terminal #86 does not follow the inverse of terminal #85 the following lockout will occur -
terminal #86 inverse.

Flame Switch Configuration

Within the M.M. there is a latency of 250 milliseconds on the monitoring of terminal #85. To
ensure a 1 second overall flame failure response time, it is essential that the response time of the
flame switch is set to no more than 750 milliseconds.

Flame switches often provide a volt free change over contact to indicate the flame status.
Alternatively, they may provide a pair of “inverse’ outputs. If the flame switch only provides a
single output terminal, a relay will have to be installed between the flame switch and the M.M. to
provide a set of volt free changeover contacts.
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2.14.20 Online Changes

A facility exist in the Mké M.M. Evolution that allows certain changes to be made whilst the burner
is firing- ‘on-line changes’. The various changes that can be made are listed below:

Lock the required setpoint and reduced setpoint.
Change options.

Change parameters.

Change the time-clock facility settings.

Change the channel labels.

oOrODd =

To make on-line changes

Z
1. It is important to firstly be in the screen.

2.  Press and hold for 5 seconds. If this button is not held for 5 seconds then step 1

and 2 must be repeated. Once this is entered correctly a screen prompting a password will appear.

3. Usethe CH1 and CH2 @ @ buttons to enter the password and then press @ . f

the password is entered incorrectly then the system will not allow the user to proceed.
4.  Once the password is entered correctly the ‘SELECT FUNCTION' screen will appear. Using

the CH1 @ @ buttons it is possible to scroll through the various items that can be changed.

When the desired selection is displayed press to select it.

Note: can be pressed at any time in order to return to normal operation.
The current selected function will only be updated if the button is pressed.

Lock-Unlock Required Setpoint and Reduced Setpoint

O
| f m is pressed when ‘LOCK REQUIRED VALUE' is displayed it is possible to lock or unlock

the required and reduced setpoints. Use the CH1 @ button to lock the setpoints. Use the CH1 @

button to unlock the setpoints. Press to permanently save the setting. The ‘SELECT

FUNCTION' screen will now be displayed again. It is now possible to press @ to return to

normal operation, or make further changes on-line.
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Options

I f is pressed when ‘OPTIONS’ is displayed then the ‘SET OPTIONS' screen will be

displayed and options are able to be changed on-line (whilst in run-mode, burner on/off). Refer to

section 2.14.2.4 for instructions on changing options. Press to permanently save the

setting. The ‘SELECT FUNCTION' screen will now be displayed again. It is now possible to

press m to return to normal operation, or make further changes on-line.

Note: Certain options will not be available for changing whilst the burner is running. These
include all burner control options (options #110-150), number of servomotors, E.G.A. option #12,
VSD options #90/100.

Parameters

I f is pressed when ‘PARAMETERS’ is displayed then the ‘SET PARAMETERS’ screen

will be displayed and parameters are able to be changed on-line (whilst in run-mode, burner on/

off). Refer to section 2.14.2.5 for instructions on changing parameters. Press to

permanently save the setting. The ‘SELECT FUNCTION' screen will now be displayed again. It is

now possible to press w to return to normal operation, or make further changes on-line.

Note: Certain parameters will not be available for changing whilst the burner is running. These
include all burner control parameters (parameters #110-150).

Time Clock Facility

I F is pressed when ‘TIME CLOCK’ is displayed then the ‘TIME CLOCK' screen will be

displayed and it is possible to make changes to the timings for the time clock. Refer to section

2.14.16 for instructions on changing the time clock. Press to permanently save the

setting. The ‘SELECT FUNCTION' screen will now be displayed again. It is now possible to

press to return to normal operation, or make further changes on-line.
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Changing the Channel Labels

| f m is pressed when ‘CHANNEL LABELS’ is displayed then the ‘M.M. STATUS’ screen is

displayed but without the numerical values (channel positions).
To change the channel 1 label use the CH1 @ @ buttons.
To change the channel 2 label use the CH2 @ @ buttons.
To change the channel 3 label use the CH3 @ @ buttons.
To change the channel 4 label use the CH4 @ @ buttons.
To change the channel 5 label use the CH5 @ @ buttons.
To change the channel 6 label use the CHé @ @ buttons.
The possible label selections for each channel are:

Blank/CH 1/CH 2/ CH 3/ CH 4/ CH 5/ CH 6/FUEL/GAS/OIL/AIR/FGR/P-AIR/S-AIR/T-AIR/ID
FAN/FD FAN/STEAM/VFD/BLOWER/SLEEVE/HEAD/INLET/OUTLET

Press to permanently save the setting. The ‘SELECT FUNCTION' screen will now be
displayed again. It is now possible to press to return to normal operation, or make further

changes on-line.
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Micro Modulation Introduction

2.15.1 Mini Mk6 M.M. Control Unit

The operation of the Mini Mké is similar to the Mké with fewer options available.

Refer to the appropriate details in Section 2.14.
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2.15.2 Mini Mké Commissioning

2.15.2.1 Options

To Select Options Mode.

Ch1, Ch2, & Ch3 etc. refer to the rows of @ @ buttons respectively starting with CH1 at the

top.

Option values can be changed by entering the Option mode. The password must first be entered. To
enter the password follow the steps listed:

Either deselect and then select fuel or power down and then up
If system is already commissioned, pressm before the COM l.e.d. stops flashing
If system is not already commissioned, commissioning mode will be set automatically

The password screen is displayed:

PASSWORE ]
FASSWORD B
F1 COHHISSIOHETD 21

Use the CH1 and CH2 @ @ buttons to set the Password codes. Then press

To select the Options screen, Press the Ch1 @ @ buttons simultaneously. The following screen
should be displayed:

OCPTIOH Hoe 1= 3
BEOILER SENSOR TYPE
TEMPERATURE ESENIOR
g-Lab €, 3-7318 F

Rows 2, 3 & 4 display textual descriptions of the option number and value
To change the Option number use the CH2 @ @ buttons

To change the value use CH3 @ @ buttons

Any number of Option values can be changed when in Option mode

O
When changes have been made press m

All new Option values are then permanently stored
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1. |3 Boiler temperature/pressure sensor type:

3 Temperature sensor (MM10006 & 7) 20-390 C(50-730F)
4 Unused
5 Unused
6 Medium pressure sensor (MM10008) 2.0-23.0bar(30-330P.S.1.)
7 High pressure sensor (MM10009) 2.0-38.0bar(30-550P.S.1.)
8 Low pressure sensor (MM10010) 0.2-3.80bar(1.5-55P.S.1.)
9 Unused
10 External temperature sensor (voltage input)- range set by parameters #52-56
11 External pressure sensor (voltage input)- range set by parameters #52-56

2. |60 Motor travel speed during modulation: The value is not specific to a time/
distance ratio. If the speed of the motor is too fast then increase this value. If too
slow, decrease the value. Attimes other than modulation the motors move at full
speed or at the value set in option #75. Movement is limited by the slowest
channel, i.e. slowest moving motor.

5240 | Adjustmentrange 5 = 43 seconds from 0° to 90°
60 = 120 seconds from 0° to 90°
240 = 390 seconds from 0° to 90°

3. |0 Unused:
4, |40 Unused:
5. |0 Purge position: This selects the purge position. (Applicable to channels 1-4

when selected; see options #67-70). It also applies to post purge if option #118
is set to a value greater than 0.

0 Selected Channel purges at HIGH position.(High Fire Position)
1 Selected Channel purges at OPEN position.(Full span of servomotor as entered
during commissioning)
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6. (10 Proportional control (P): This option sets the proportional band. This is the
offset point at which the burner will begin to change modulation.

Example of proportional band offset: Required setpoint = 100 C, Proportional
offset = 10 (i.e. option 6 set to value 10).

%I I% Proportional Offset
Maximum Flame I :
| |
| |
Minimum Flame : :
| |
90 C 100 C
(202 F) (212 F)

Proportionalband: Value entered- Centigrade, Fahrenheit, Bar or PSI dependent
on the type of control sensor used and display units selected- options #1 and #65.

5-250 If Centigrade, Fahrenheit or PSI units effective.
0.5-25.0 | If Bar units effective.

Note: Decreasing this value could lead to overshooting of the required setpoint.
Increasing this value may cause the burner to modulate too early taking a longer
time to reach the required setpoint.

7. |60 Integral control (I) time: Every n seconds 10% of the present offset from
setpoint value is added or subtracted to the present proportional value. The value
of n is the number of seconds set in this option. It is possible to set this option to
'off'. If 'off' is selected there will be no integral control. Parameter #106 enables
a % variation.

OFF-250| Seconds.
Note: Integral is equivalent to 'Reset'.
8. |1 Number of servomotor channels to be enabled: Channel "1" is always

enabled (Fuel Position Motor). Set option #8 to the number of additional
channels required (Minimum of 1).

1 Channels 1 & 2 in use.
2 Channels 1,2 & 3 in use.
3 Channels 1,2,3 &4 in use.

Note: If option #8 is changed after commissioning then the M.M. unit will need
to be recommissioned unless this option is returned to its previous value.
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9. |1 Internal stat operation: The 'internal stat' serves the purpose of turning the

burner on and off according to the actual value relative to the required setpoint.
There are three settings for this option. The first keeps the 'internal stat' closed all
the time. In this instance, a 'working stat’ must be fitted to the boiler. The second
setting opens the 'internal stat' at an offset above the required setpoint and closes
it at an offset below the required setpoint. The third setting opens the 'internal stat'
at an offset above the required setpoint and closes it at an offset also above the
required setpoint. The following diagrams illustrate this operation. The offset
values are set in options #10 and #11.

0 Internal stat always closed.
1 Burner starts below required setpoint.
2 Burner starts above required setpoint.

Option #9 = 1, example using 100 C (212 F). Required setpoint.

103 C Burner stops at this point and above

(215 F)
— Offset = 3 (value set in option #10)

Required Value 100 C
(212 F)

— Offset = 3 (value set in option #11)

97 C
(209 F)

Burner starts at this point and below

Option #9 = 2, example using 100 C (212 F). Required setpoint.

106 C Burner stops at this point and above
(218 F)

Offset = 6 (value set in option #10) —|
103 C

(215 F)

Burner starts at this point and below

— Offset = 3 (value set in option #11)

Required Value 100 C
(212 F)

10. 3 Offset above required setpoint at which the burner is stopped:
(Only relevant if option #9 is set to 1 or 2).

2-50 If Centigrade, Fahrenheit or PSI units effective.
0.2-5.0 | If Bar units effective.

11,3 Offset below/above required setpoint at which the burner is
started:
(Only relevant if option #9 is set to 1 or 2).

2-50 If Centigrade, Fahrenheit or PSI units effective.
0.2-5.0 | If Bar units effective.
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12./0 E.G.A. options: Ifthis option has a setting 1/2/5/6 then the E.G.A. will trim and
the burner must be commissioned with the E.G.A. operational. The trim is applied
to channel 2 or 5, dependent on the setting of option #76.

0 E.G.A. not optioned.

If an E.G.A. error occurs then the burner will continue to fire. The servomotors will
return to the original commissioned fuel/air ratio and the trim function will not be
operational until the E.G.A. error is reset. No combustion/single point changes
can be made whilst the E.G.A. is in an error condition.

2 If an E.G.A. error occurs then the burner will stop firing. The burner will not start
until the E.G.A. error has been cleared and the E.G.A. is inside its operating

—

temperature range.

Unused.

Unused.

Same as 1, plus the combustion limits are also tested (options #19-27).

Same as 2, plus the combustion limits are also tested (options #19-27).

System commissioned on M.M. only- E.G.A. used only for monitoring and display
purposes.

NOOh W

Note: If the E.G.A. is removed for servicing or this option is set to O or
7, then any single point changes made during this time will result in
complete re-commissioning when this option is implemented again.

13.|0 Restore Factory Settings: To set all Options back to their original factory set
values, set Option 13 value to 26 and press enter.

0-30

14.|0 Twin Burner Systems: Twin Burner Operation enables two burners to run at
the same time and with equal input. 14=1 The burners are identified with
identification numbers e.g. 1 and 2 (See Option 33). If one of the burners develops
a fault, then both burners are shut down. Only one load detector is required, this
is connected to the odd numbered burner. 14=2. One or the other burner can be
fired independently. If they are fired at the same time they synchronise together.
Load detectors are required on both units. N.B. The Burner Control Circuit inputs
and low position proving signals (T84 outputs) may have to be cross coupled
depending on the application.

0 Normal single burner operation.
Twin Burner Operation - Both burners always fire together.
2 Twin Burner Operation - Burners can run individually or together.

—

15. Unused:
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16./0 Lead/lag (IBS) and D.T.I: A lead boiler can be selected by connecting line
voltage to terminal #88 on the appropriate M.M. Only 1 M.M. may be selected
as lead boiler at a time or the sequencing will not operate. The lead boiler can
be selected via the D.T.I. However, for this to be effective all the M.M. units on
the system must have terminal #88 volt free. Line voltage on terminal #88
overrides the D.T.I. command.
0 No sequencing. M.M. units still communicate and can be seen on the D.T.I.
1 Sequencing enabled- the M.M. unit will respond to sequencing commands.
2 Setpoint & enable/disable commands accepted from D.T.1.
3 Both of 1 & 2.
Note: Accurate fuel flow metering must be entered for sequencing to operate.
ARS485 data cable (BELDON9501) must be connected between each M.M. unit
(see section 6.11.1 for correct connection)
17./0 NO & CO displayed when running on oil: If fuel 2,3 or 4 are selected, then
the displaying of CO & NO can be on or off. This Option is only relevant if an
E.G.A. is operational on the system.
0 NO & CO display always zero.
1 NO & CO is displayed normally.
18.| 1 Carry forward of Trim: When the system modulates, the correction that may
be existing on the air damper position can be carried forward. Only air plus
correction is carried forward. This Option is only relevant if an E.G.A. is
operational on the system.
0 No carry forward of trim.
1 Trim carried forward.
19./0 Upper offset limit % O,,.
E.G.A. Limits: Options 19-27 are only relevant if an E.G.A. is operational on the
system. Option 12 value 5 or 6 must be selected if any of the following limit checks
are to be invoked. To enable the checking of a particular limit, make the value of
the appropriate Option a non-zero value. The amount of 'limit offset' is specified
by the value entered. e.g. Ifthe 'upper limit offset O, ' is to be enabled and the value
of the offset is 2.0%, then enter the value of 2.0 for Option No. 19.
0-10.0 | %O,
20./ 0 Upper offset limit % CO,.
0-10.0 | % CO,
21.|0 Upper offset limit CO (Multiply entered value by 10 to get offset value in ppm).
0-200 CcOo
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22./10 Lower offset limit % O,
0-10.0 | %O,
23.|0 Lower offset limit % CO,
0-10.0 | %CO,
24, Unused.
25./0 Absolute value % O, .(System checks for O, values lower than value specified
in this Option).
0200 | %O,
26.|0 Absolute value % CO2. (System checks for CO, values higher than value

specified in this Option).
0200 | %CO,

27./0 Absolute value ppm CO. (Multiply value entered by 10 to get actual ppm
value). System checks for CO readings higher than values specified in this Option.
0-200 CO ppm

28.| 20 Trim threshold: This option is only relevant if an E.G.A. is operational on the
system. The value set in this Option is subtracted from the operator set "Required"
value. Ifthe Actual value is less than the result then no Trim action will be effected.
If the trim is to be effective all the time then set the value to zero. Must also be set
to O for the EGA to operate when external modulation is optioned.

0-50 If Centigrade, Fahrenheit or p.s.i. units effective.
0-5.0 If Bar units effective.

Note: No single point changes can be made is the actual value is below the offset
value

29.|1 Golden Start: NB. Must be entered on each fuel individually if more than one
fuel is commissioned. Refer to section 2.14.12 for further details.

0 Golden Start operates.
Golden Start does not operate.

—

30.|50 D.T.l.-Required Value Minimum Limit: If the systemisbeing used witha D.T.I.
a maximum and minimum limit for the Required value must be set. The M.M. will
only act on values within the limits set. If a value is received from the D.T.I., that
is outside these limits, it will be ignored and the system uses its previous Required
value. Practical range is limited to range of sensor selected.

5-995 If Centigrade, Fahrenheit or p.s.i. units effective.
0.5-99.5 " If Bar units effective.
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31./100 Maximum Limit.

5-995 If Centigrade, Fahrenheit or p.s.i. units effective.
0.5-99.5 | If Bar units effective.

32.|20 Trim Delay: After ignition the sampling system does not sample for the period
of time set in this option. (Only relevant if E.G.A. is operational on system). This
allows for the boiler to warm up and combustion to stabilise before sampling
commences.

0-250 Period (seconds) after ignition no sampling takes place.

33.(1 MM Identification No. - Sequencing Options: If this M.M. is configured as part
of a sequencing system and/or required to communicate with a D.T.I. then the
following three options must be set: The first is an identification number for this
M.M.. The second is the rating of the burner, and the third is the "sequencing scan
time". Refer to Sequencing Section for further explanation.

1-10 Identification Number.

34. 5 Rating of burner

1999 | See option 77 for units.

35./10 Sequence Scan Time. (minutes)

1-100 Sequence Scan time (Minutes).

36./ 0 E.G.A. Sensor Selection: Available when using an E.G.A. System fitted with
NO/SO,sensors. The following option is for selecting the type of Sensor required:
Part No. EGA20005 for NO; EGA20006 for SO,

SO, NO

Off Off

Off On

On Off
On On

W N —= 0O

37./0 Time Between Readings

Explanation of D. (Derivative Action): The useradjustable control variables
to set up the D action are as detailed below. (Derivative is equivalent to 'Rate')
0 (0=0ff)

1200 | Seconds. The time interval between the controller comparing Actual and Required
Setpoint values.
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38.(2 Deadband. The Deadband is the margin above and below the Setpoint within

which no derivative control action occurs.

0-15 If Centigrade, Fahrenheit or PSI units optioned.
0-1.5 If Bar units optioned.

39./10 Response Sensitivity.
1-100 | %

The Sensitivity Number indicates the amount of percentage firing rate increase
or decrease that is inflicted by the Derivative action;

e.g. If the chosen value was 10% then 10% of the maximum firing rate would be
added to the existing rate of fire; i.e.: If the burner were firing at 50% load and the

derivative action was triggered the firing rate would increase by 10+50 to 60%.

The following is an example of the above control philosophy in action:

Note: “Time Between Readings” set to 20 sec-
onds.
“Deadband” setto 2°C (2°F.)
"Response Sensitivity” set to
10%.
Setpoint Information:
“Required” set to
90°C(190°F.)
“Actual” reads
86°C(186°F.)
Firing Rate Information:
Burner firing at 50% of capac-

ity.

In the example situation there has been 4°C (4 °F) drop in temperature below the
“Required” value. The Deadband is set at 2°C (2°F.), therefore the Derivative
action will be triggered as the deviation from Setpoint is in excess of 2°C (2°F.).
In this example 10% will be added to the 50% firing rate resulting in an increase
in firing rate to 60% of capacity.

The “Time Between Readings” is set for 20 seconds and if after this time interval
the “Actual” reading is not within the 2°C (2°F) deviation from “Required”
Deadband another 10% would be added to the 60% firing rate which would result
in a 70% firing rate.

By careful selection of “Time Between Readings” “Deadband” and “Response
Sensitivity” an ideal response to rate of change over time can be configured.
The control philosophy detailed operates inversely if the “Actual” temperature
exceeds the Setpoint and is outside the “Deadband”.

To enable or switch on the Derivative action the “Time Between Readings” must
be set in excess of 10 seconds.
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40. 0 Warming Facility for Low Pressure Steam IBS. For applications without a
non return valve, IBS Warming will not operate on reduced setpoint. The facility
exists to install a thermostat in the boiler shell, and an input on Terminal 93
initiates Warming.

0 Disabled

Enabled

—

41./0 Steam Boiler Sequencing

Options 41, 42, 43 and 44 are related to the "Standby Warming" Sequencing
state. Option 42 enables an offset to be set relative to the Required value to
generate a "phantom setpoint". During this "Standby Warming" operation the
Boiler Control Circuit relay operates on the phantom setpoint. Options 43 and 44
are offset values above and below the phantom setpoint (i.e. Options 10 and 11
are not used for the phantom setpoint Boiler Control Circuit relay offsets). When
a boiler is set to the "Standby Warming" state, by the M.M. Sequencing
commands, it runs for a period of time at low flame and then off for a period. This
action keeps the boiler warm. Option 53 sets the time interval that the burner is
Off: Option 54 sets the time that the burner is On. If Option 41 =0 only one boiler
will be set to the "Standby Warming" state. Boilers further down the sequence will
be set to the "OFF" state. In this case Options 53 and 54 set the ON and OFF time.
(If Options 41 and 53 are 0 then Hot Water Sequencing is implemented).

0 3 State Steam Sequencing. ON, Standby/Warming , Off
2 State Steam Sequencing. ON, Standby/Warming

—

42. 20 Phantom Setpoint. Offset below normal Required value.

0-100 | If Centigrade, Fahrenheit or p.s.i. units effective.
0-10.0 | If Bar units effective.

43.|5 Offset above phantom setpoint when Boiler Control Circuit opens.
2-50 If Centigrade, Fahrenheit or p.s.i. units effective.
0.2-5.0 | If Bar units effective.

44.|5 Offset below phantom setpoint when Boiler Control Circuit closes.
2-50 If Centigrade, Fahrenheit or p.s.i. units effective.
0.2-5.0 | If Bar units effective.
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45./ 0 External Modulation: If this option is enabled, the usual P.I.D. control is

disabled and the percentage of firing is set by an external controller applied to
the appropriate input (terminals 7,8 & 9). This can be 0-10V, 2-10V, 0-20mA or
4-20mA representing low to high fire. See Parameter 69. The 10 point flow
metering calibration must be entered for correct operation. See Option 57. Set
Option 9 to 0 and fit both a working stat and high limit stat to turn the burner
on and off.

0 Disabled

Enabled - input from auxilliary analogue input

f—

46.|0 Actual value displayed during External Modulation. Load sensor input
required to display Actual value.

0 Required and Actual values displayed

Required and Actual values not displayed

f—

47./0 Cold Start Routine. If the boiler temperature/pressure is at or below 30% of
the target pressure/temperature then the burner would be held at low flame. If
the boiler is at or below 60% of its target temperature/pressure then the burner
firing rate would be held at 50% firing. When the boiler temperature/pressure
exceeds the P Band offset in the PID philosophy then the burner would revert to
normal PID load control.

0 Off

On

f—

48./0 |0-120 | Flue Gas Recirculation - Timer. This is the time that the MM elements (posi-
tioning motors/ac drives) are held at the FGR positions, after which modulation
then takes place.

49./0 |0-50 Flue Gas Recirculation - Offset. This is an offset from the required value.
The FGR positions are held until such time that the actual value reaches the
offset value.

50.|0 Flue Gas Recirculation - Flue Gas Tempertature.
0 Not optioned.
1 Optioned. The FGR positions are held until such time as the flue gas tempera-

ture has reached 120°C. (An EGA must be present and optioned).

51.|0 Units of Temperature. NB. When changing units adjust all other relevant
options respectively.
0 All temperature readings displayed in Celsius.
1 All temperature readings displayed in Fahrenheit.
52./0 Units of Pressure. NB. When changing units adjust all other relevant options
respectively.
0 All pressure readings displayed in Bar.
1 All pressure readings displayed in p.s.i.
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53.|1 Steam Boiler Sequencing Burner Off Time: The steam boiler type sequenc-

ing is enabled by setting Option 1 to a respective pressure sensor. Options 42,
43 and 44 are relevant to the "Standby" boiler operation.

1-200 Burner "Off" time (minutes) during warm up cycle.

(Intelligent Boiler Sequencing. Steam boiler applications).

54./5 Burner 'On' Time
1-30 Burner "On" time (minutes) during warm up cycle. (Intelligent Boiler Sequencing.
Steam boiler applications).

55./0 Internal PID/External Modulation Selectible using terminal 88.
(Cannot be used with Sequencing/IBS)
0 Normal operation, Internal PID or External Modulation if Option 45=1.

—

Terminal 88 = 0 V - internal PID.
Terminal 88 = Line Voltage - External Modulation, CR1 always closed.

56.|1 Operation of Alarm Output, Terminal No 79., NB this is a switched
neutral and not a voltage output terminal:

Relay normally Off, On when Alarm.

2 Relay normally On, Off when alarm.

—

57.|0 Flow Metering: If the Air window shows 57 and the Required window shows 1
when ENTER is pressed to store the Options then the 10 point calibration
procedure will be invoked the next time the burner starts.

0 No Flow Metering.
1 Flow Metering Operates.
2 Totalised Flow Metering reset to zero for fuel selected
58.| 15 Flow Metering Calculation Delay. Number of seconds from ignition to flow

metering calculation starts.
0-60 Seconds.

59. Unused.
60./ 0 Hand/Auto Bumpless Transfer Operation.
0 Fuel valve goes directly to last set Hand position.

—

Hand position (taken on present fuel valve position when changing from Auto to
Hand operation).
2 As 0, but Hand position is not stored in permanent memory.

61.1 Flow metering units fuel 1 - Gaseous
Cubic feet

Cubic meters

Kilograms

Litres

US gallons

A WMN-—=O

Issue: 1.1.2007 Autoflame Technical Manual Section2.15.2.1.12



MiniMké
Micro Modulation

Commissioning: Options

(4
o
o &
PN
X
(9
&
Q

0

1

2

3

4
|63. |3

0

1

2

3

4
l64. |1

0

1

2

3

4
65-
66.
67.|1

0

1
|68. |0

0

1
|69. 0

0

1
70.|0

0

1
71.|0

0

3
72. 1

1

2

3

Issue: 1.1.2007

Flow metering units fuel 2 - Liquid
Cubic feet

Cubic meters

Kilograms

Litres

US gallons

Flow metering units fuel 3 - Liquid
Cubic feet

Cubic meters

Kilograms

Litres

US gallons

Flow metering units fuel 4 - Gaseous
Cubic feet

Cubic meters

Kilograms

Litres

US gallons

Unused.

Purge Position: The following Options tell the M.M. which channels are to be
included in the Purge sequence. (See Option 5 for Purge Position).

Channel 1 to Purge position.
Channel 1 to remain closed for Purge.
Channel 2 Purge position.
Channel 2 to Purge position.
Channel 2 to remain closed for Purge.

Channel 3 Purge position.
Channel 3 to Purge position.
Channel 3 to remain closed for Purge.

Channel 4 Purge position.
Channel 4 to Purge position.
Channel 4 to remain closed for Purge.

Fuel 1 - Fuel type.
Natural gas

Fuel 1
Do not use any other values.

Fuel 2 - Fuel type.
Light Distillate Oil
Heavy Fuel Oil

Fuel 2
Do not use any other values.

Autoflame Technical Manual
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73.|1 Fuel 3 - Fuel type.
1 Light Distillate Oil
2 Heavy Fuel Oil
3 Fuel 3
Do not use any other values.
74.|0 Fuel 4 - Fuel type.
0 Natural gas
3 Fuel 4

Do not use any other values.

75.|0 Purge Motor Travel Speed: During a Purge Sequence the Motor Travel Speed
can be set independent of Option 2. This affects all selected channels.

0-100 | 0 = Quickest time,

100 = Slowest time.

76.0 Unused.

77.|0 Burner Rating Units.Display purposes only for Flow Metering.
KW  x 100 /hr
Kg x100/hr
MW /hr
Btu x100 /hr
Hp  x100 /hr
lbs  x 100 /hr

OO AN WN—=O

78-
85. Unused.

86.|0 Channel 1 Softened Error checking Select - increases positioning error fom
0.1° to 0.5° for Industrial motor

0 CH1 normal positioning motor.

CH1 industrial positioning motor/softened error checking.

—

87.|0 Channel 2 Softened Error checking Select .
0 CH2 normal positioning motor.
CH2 industrial positioning motor/softened error checking.

—

88.|0 Channel 3 Softened Error checking Select.
0 CH3 normal positioning motor.
CH3 industrial positioning motor/softened error checking.

—

89.|0 Channel 4 Softened Error checking Select .
0 CH4 normal positioning motor.
CH4 industrial positioning motor/softened error checking.

—
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90. |0 VSD operation channel 4 (instead of fourth channel servomotor):
0 Not optioned.
1 Optioned.
91. (O Output from M.M. to VSD:
0 Output units displayed as 4-20 milliamps.
1 Output units displayed as 0-10 volts.
2 Output units displayed as hertz.
92. |25 Output low speed from M.M. to VSD: Same value as set on the VSD.
1-200 Hertz.
93. |50 Output high speed from M.M. to VSD: Same value as set on the VSD.
1-200 Hertz.
94. (2 Input signal to M.M. from VSD:
0 4-20 milliamps.
1 0-10 volts.
2 0-20 milliamps.
95. |0 Input units displayed:
0 Selected input signal.
1 Hertz.
96. (O Input low speed to M.M. from VSD: Same value as set on the VSD.
0-200 Hertz.
97. |50 Input high speed to M.M. from VSD: Same value as set on the VSD.
0-200 Hertz.
98. |0 Unused:
99. |0 Unused:
100-
109. Unused.
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110/ 1 Burner control.
1 Internal - Standard Scanner
2 Internal - Self-check Scanner
111, 0 Pilot
0 Interrupted pilot

—

Intermittant pilot (expanding flame)

112 40 Pre purge time
20-100 | Seconds
113, 3 Pre ignition time. Time ignition transformer is on before gas valve opens.
35 Seconds
114, 3 First safety time. Time pilot valve is open before UV is checked.
3-10 Seconds
115{3 Pilot prove time. (Pilot trial for ignition PTFI)
35 Seconds
116/ 3 Fuel 1 & Fuel 4 Second safety time (Main trial for ignition MTFI).

(Not Applicable to expanding flame - see option 111)
3-10 Seconds

117, 5 Main flame prove time.
5-20 Seconds
118, O Post purge time
0-100 | Seconds (0 -No post purge)
119 10 Control Box Recycle time: Time delay from burner shut down to startup.
3-120 | Seconds
120 10 UV Threshold
5-50 Flame Signal Strength below which considered to be flame failure.
121, 5 Delay from start of pre-purge after which air switch checked

5-10 Seconds

122, 0 Flame switch operation: If this option is enabled terminals 85/86 are used
in conjunction with a flame switch to monitor the presence of a flame.

0 Disabled - normal UV scanner operation.
1 Enabled - flame switch operation.
123 3 Fuel 2 & Fuel 3 Second safety time (Main trial for ignition MTFI).

(Not Applicable to expanding flame - see option 111)
3-15 Seconds
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124, 1 Gas valve proving pressure sensor type:
0 Nominal range 0-25" w.g./ 0-65 mbar/ 0-1 psi (Sensor MM60006)

Note. PSI display not available with this sensor

1 Nominal range 0-135"w.g./ 0-340 mbar/ 0-5 psi (Sensor MM60008)

2 Nominal range 0-300"w.g./ 0-750 mbar/ 0-11 psi  (Sensor MM60011)

3 Nominal range 0-550"w.g./ 0-1380 mbar/ 0-20 psi (Sensor MM60012)

4 Nominal Range 0-1650"w.g/0-4125 mbar/0-60psi (Sensor MM60014)
125./ 0 Gas valve proving & high-low pressure limit checked- fuel 1:

0 Not checked on fuel 1.

1 Gas valve proving on + high/low pressure limits (see options #136/137).

2 Do not select.

3 Gas high/low pressure Limit. If options #136/137 are set to O, then the online

values are displayed only.

4 External VPS optioned. It is possible within the unit to use an external VPS
controller for this operation. If this is set then the system will wait for a mains
voltage input on terminal #55 to confirm that the external VPS operation is
completed. The time period for this is 10 minutes before the voltage input must
be seen, otherwise a lockout will occur (contact Autoflame before use).

126. 0 Fuel 2/0il high-low pressure limit checked- fuel 2:
0 Not checked on fuel 2.
1 Do not select.
2 Oil high/low pressure limit. If options #139/140 are set to 0, then the online
values are displayed only.
3 Do not select.
4 External VPS. See option #125 for information.
127. 0 Fuel 3/0il high-low pressure limit checked- fuel 3:
0 Not checked on fuel 3.
1 Do not select.
2 Oil high/low pressure limit. If options #139/140 are set to 0, then the online
values are displayed only.
3 Do not select.
4 External VPS. See option #125 for information.
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128./ 0 Gas valve proving & high-low pressure limit checked- fuel 4:

0 Not checked on fuel 4.

1 Gas valve proving on + high/low pressure limits (see options #136/137).

2 Do not select.

3 Gas high/low pressure limit. If options #139/140 are set to O, then the online
values displayed only.

4 External VPS. See option #125 for information.

129./ 0 VPS operation: This option must be set to O during commissioning. Once
commissioning is complete it can then be set to 1.

0 VPS operates before burner start up.

1 VPS operates after burner run (low gas not checked before burner starts).
130.| 2 Gas valve proving:

0 Two valve gas valve proving.

1 Three valve gas valve proving. Vent valve normally closed.

2 Three valve gas valve proving. Vent valve normally open.
131./0 Gas pressure units: PS| not available for MM60006 - see option #124.

0 "wg (inches water gauge).

1 mbar (millibars).

2 psi (pounds per square inch) - units displayed to 2 decimal places.
132.|20 Gas valve proving time:

10-30 | Seconds.

133./5.0 Maximium pressure change allowed during proving time:
0.1-5 "wg/ 0.2-12.4mbar/ psi not available (Sensor MM60006)
0.4-25.2 "wg/ 1.1-63 mbar/ 0.02-0.91 psi (Sensor MM60008)
1-56 "wg/ 2.5-140 mbar/ 0.04-2.03 psi (Sensor MM60011)
1.9-103| "wg/ 4.6-356 mbar/ 0.07-5.16 psi (Sensor MM60012)

Note: Option #124 for pressure sensor range in use, default value will
change accordingly. See Section 2.14.2.6.2.

134.|3 VPS valve opening time:

3-20 Second:s.
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Change purge time:

0 Seconds.
1 Minutes.
136./5.0 Gas pressure switch- offset lower limit: This option has two functions:

- Static inlet pressure check- lower limit. This is checked prior to burner firing.
- Run pressure check- lower limit.
This is an offset from the commisioned value. Note options #124/131.

0 Off- lower limit not checked.

0.1-5 "wg/ 0.2-12.4mbar/ psi not available (Sensor MM60006)

0.1-25.2 "wg/ 1.1-63 mbar/ 0.02-0.91 psi (Sensor MM60008)

1-56 "wg/ 2.5-140 mbar/ 0.04-2.03 psi (Sensor MM60011)

1.9-103| "wg/ 4.6-356 mbar/ 0.07-5.16 psi (Sensor MM60012)
137.(1.0 Gas pressure switch- offset upper limit:

This is an offset from the commisioned value.
Note settings of options #124/131.

0 Off- upper limit not checked.
0.1-5 "wg/ 0.2-12.4mbar/ psi not available (Sensor MM60006)
0.525 | "wg/ 1.1-63 mbar/ 0.02-0.91 psi (Sensor MM60008)
1-56 "wg/ 2.5-140 mbar/ 0.04-2.03 psi (Sensor MM60011)
1.9-103| "wg/ 4.6-356 mbar/ 0.07-5.16 psi (Sensor MM60012)
138./0 Oil pressure units:
0 Bar.
1 PSI.
139./1.0 Lower limit oil pressure switch: Offset from commissioned value.
0 Off- lower limit not checked.
0.8-4 Bar- lower limit from operating pressure.
0-50 PSI- lower limit from operating pressure.
140./1.0 Upper limit oil pressure switch: Offset from commissioned value.
0 Off- upper limit not checked.
0.8-4 Bar- upper limit from operating pressure.

0-50 PSI- upper limit from operating pressure.
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Purge air pressure proving: During pre purge this option enables the
air proving pressure to be tested at a value independent of option #149.
Option #148 must be set.

0 Off- no purge air pressure proving.
026.9 | “wg.
0.1-67 | mbar.

Note: If option #141 is set without option #148 a lockout will occur when
the system starts to purge. The lockout message displayed warns that option
#141 is incorrectly set.

142.|0 Unused:
143.|0 Unused:
144.|0 Unused:
145./0 Avutoflame air pressure sensor:
0 Autoflame air pressure sensor not optioned.
1 Autoflame air pressure sensor optioned 0-1 PSI  (Sensor MM60005)
2 Autoflame air pressure sensor optioned 0-2 PSI  (Sensor MM60013)
146./0 Air pressure units:
0 "wg.
1 mBar.
147./0 Air sensor error checking window: Only active during modulation

(error #82). The burner will shut down if outside the window.

0 No error checking.

0-3 "wg (maximum = +/- 3 "wg).

0-7.5 | mbar (maximum=+/-7.5 mbar).
148./0 Avutoflame air proving selected:

0 Not used- requires external air proving switch on terminal #54.

1 Air proving- requires Autoflame air pressure sensor.

2 As 1 but terminal #54 also used if fuel 2 selected (for atomising air).
149./0.3 Minimum air pressure proving value: Air pressure switch function.

0.3-4.9 "wg.

1-12.5 ' mbar.
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150.|0 Clear ALL commissioning data and gas/air sensor re-commission:

0-10 Range.

5 Clear commissioning data- restore options/parameters to factory settings.
7 Air sensor automatic recomission (see section 2.14.18.1 in the technical
manual for more information).

8 Gas sensor automatic recommision (see section 2.14.18.2 in the technical
manual for more information).

For safety reasons, options #110-150 also
have to be entered in as parameters.

It is the responsibility of the commissioning
Engineer to ensure that all settings are set in
accordance with the appropriate standards,
local codes and practices, e.t.c.

If the M.M. system is stuck in the ‘idle’ condition, it is likely
that options #110-150 are not identical to parameters
#110-150. If the commissioning mode is entered, the
relevant options/parameters not set correctly will be
displayed at the bottom of the screen. If more than 1
option/parameter is not set correctly, these will be
displayed in numerical order, i.e. on entering the
commissioning mode again the next sequential option/
parameter not set correctly will be displayed.
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2.15.2.2 Parameters

To Select Parameter Mode.
Ch1,Ch2, Ch3 referto the rows of buttons @ @ respectively starting with CH1 at the top.

Parameter values can be changed by entering the Parameter mode. The password must first be entered.
To enter the password follow the steps listed.

Either deselect and then select fuel or power down and then up.

. - O .
If system is already commissioned, press before the COM l.e.d. stops flashing.
If system is not already commissioned, commissioning mode will be set automatically.

The password screen is displayed.

FASSUWORE ]
FPASSWORED
F1 COHNHISSIOHED 21

Usethe CH1 and CH2 @ @ buttons to set the Password codes. Then press

and buttons simultaneously.

The parameters screen will then be displayed as below:
PARAMETERS HoD 1

[}
(=]

Rows 2, 3 & 4 display textual descriptions of the parameter number and value.
To change Parameter number use the CH2 @ @ buttons.

To change value use the CH3 @ @ buttons.

Any number of Parameter values can be changed when in Parameter mode.
When changes have been made press m
All new Parameter values are then permanently stored.

N.B. The E.G.A. related parameters have the factory default settings from years of
testing on many fuels and applications. Itis advised to be cautious when changing these
parameters, and is recommended not to do so.
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1 |3 [020 Sequencing: Offset value when unit goes off line, i.e. if the standby boiler fails

to start the scan time will be decreased by 3 minutes. If the scan time is setto 10
minutes, this would be reduced to a 7 minute scan time.

2 |1 ]110 Sequencing: Time between data requests (seconds). Bus driver request
information every second, M.M's transmit every second, D.T.I. only listens to
transmissions.

3 |1 [110 Sequencing: Number of boilers initially set on after powerdown.

4 | 45| 5-100 | E.G.A: Number of seconds the ENTER is button disabled after E.G.A. is pressed.

5 |4 | 150 Sequencing: Number of minutes, time out value to reach modulation, i.e. If the
boiler is not modulating after being asked to contribute to load, it is kicked out of
sequence loop. After being asked to modulate the burner must start to modulate
in 4 minutes.

6 | 60| 5-100 Unused:
7 16| 01-50 Unused:

8 |30 5240 E.G.A: Delay after draining before trim cycle start, i.e. wash out period. When
cells being cleaned with air, this value maintains the last readings until the air
sampled during the drain period has gone.

9 60| 5-240 E.G.A: Auto commission time.
10 |0 Unused:

11 | 25] 560 E.G.A: Airflush time. This is the flush out period between going fuel rich and air
rich during auto commission (seconds) in order to remove any excess CO
produced.

12 |0 | O-1 E.G.A: COincludedintrim calculation on F2 & F3 (see option #17), i.e. required
when using natural gas on F2 & F3.

0 No.
1 Yes.
13 | 20| 5-30 E.G.A: +4 = % of air damper movement. Amount of auto commission trim.

Applies to air (-) only.
14 | 20| 1-200 E.G.A: +2 number of degrees the fuel valve moves before negative trim is reset.

15 |5 | 22100 | Golden start timer: Number of seconds that the positioning motors are held at
the "choke" position. Applies to golden start only, see option #29. This time starts
from the ignition point.
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16 |12 | 1-50 E.G.A: Time between calibrations (+ 2 = Hours). The E.G.A. calibrates every
6 hours if the burner does not turn off.

17 (3 |0-10 E.G.A: Number of trims before an E.G.A. error is flagged when limits exceeded.
Each Trim = 30 Seconds.

18 |20 |5-60 E.G.A: Trim amount during run + by 2 = % of trim. This value cannot be set
above 20 (10%) or an ERROR 25 will occur.

19 |1 0-1 Unused:

20 |0 |0-40 Reset parameters to original factory settings: To reset all of the
parameters back to their original factory set values, set option #20 to 26 and
press enter.

21 |0 Unused:
22 |0 DTI: Do not adjust.
23 |0 Unused:

24 |120|20-240 | E.G.A: Calibration time (seconds).

25 |30 [5-100 E.G.A: Time between samples.

26 |8 1-50 E.G.A: Number of samples per trim cycle.

27 |25 |0-255 E.G.A: Minimum operating temperature (+ 5=deg C).
28 |200|0-255 E.G.A: Maximum operating temperature (+ 5=deg C).

29 |0 0-10 Unused:

30 [10 [0-40 Filters load sensor readings: Temperature and pressure detectors.
0 No filtering.
20 Maximum filtering.
31 |0 |O-1 Selects efficiency to be displayed:
0 English (USA/Canada- incorporates Hydrogen & moisture loss).
1 European.
32- Unused:
37
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38 | 254| 0255 | M.M. password: Channel 1.
39 |1 0255 | M.M. password: Channel 2.

40- Unused:

44 | 0.4 | 0-40 E.G.A: O, window inside which no further trim takes place.

45 [ 0.2 | 0-20 E.G.A: CO, window inside which no further trim takes place.

46- Unused:

47

48 | 0 Unused:

49 |0 | O-1 Required setpoint: Setto 1 if required setpoint not to be stored permanently

in memory. This is important to set if using parameter #72.

50- Unused:
51
52 |0 |02 External load detector: Number of decimal points (please see table below).

53 |0 0-9990 | External load detector: Maximum value (please see table below).
54 |0 | 0-100 External load detector: Maximum voltage (please see table below).
55 |0 0-9990 | External load detector: Minimum value (please see table below).

56 |0 | 0-100 External load detector: Minimum voltage (please see table below).

Example 1: Pressure Application Example 2: Temperature Application
Required/Actual Range- 0.0-100.0bar Required/Actual Range- 1000-2000F
Input Signal- 0-10 Volts Input Signal- 1-6 Volts
Option 1- 11 Option 1- 10
Option 65- metric units Option 65- imperial units
Parameter 52- 1 Parameter 52- 0
Parameter 53- 1000 Parameter 53- 2000
Parameter 54- 10.0 Parameter 54- 6.0
Parameter 55- 00 Parameter 55- 1000
Parameter 56- 0.0 Parameter 56- 1.0
57 Unused:
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58 |1 E.G.A. calibration on start up:
1 E.G.A: Calibration on start up.
0 E.G.A: No calibration on start up.
59 |0 Unused:
60 |0 E.G.A. or O2 trim interface module:
0 Normal E.G.A. operation.
1 O, trim interface operation.
61 900 Unused:
62 |0 Unused:
63|10 |0-1 Reset lockout history: Setto 1 for 2 seconds, then set back to O to clear

lockout history.

64 |0 0-1 Reset totalised fuel flow metering: Setto 1 for 2 seconds, then set back to
0 to reset totalised fuel metering values for all 4 fuels. To reset the totalised fuel
flow metering for individual fuels see option #57.

65 |0 0-1 Reset burner history: Setto 1 for 2 seconds, then set back to 0 to reset
burner history, hours run and number of start ups.

66- Unused:

68

69 |0 0-1 External modulation input range:
0 0-20mA, 0-10V.

—

4-20mA, 2-10V.

70/0 |0-20 Filtering of the analogue input: Terminals #7/8/9. The value set is the
number of readings over which an average is taken. The smaller the setting the
quicker the response time.

0 Default value of 5.
1 Minimum.
20 Maximum.
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71 |0 |0-20 Resolution of the analogue input: Terminals #7/8/9. The effect of resolution
is to filter the noise on the input which causes hunting as the M.M. responds to
a changing signal.

0 Default value of 5.
1 Minimum.
20 Maximum.

72 |0 Unused:

73- Unused:

79

80 (40 |1-50 Unused: Do not adjust.

81 |0 Do not adjust:

82 |0 Unused:

83 |0 Display diagnostic values:

0 Disabled.
1 Enabled.

84 |0 Unused:

85 |0 |0-250 | Modulation exerciser: Repeatedly run between high and low flame. The
higher the value, the longer the high/start position is maintained.

86 |0 |0-99 IBS change down threshold: If left at 0 change down threshold = 85%
firing rate.

87 |0 |0-100 |IBS change up threshold: If left at 0 change up threshold = 95% firing rate.
Note: If parameter #86 is set greater than parameter #87 then they will default
to 85% and 95% respectively.

88 |0 Unused:

89 |0 Unused:
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90 |0 Flue gas recirculation:
0 Positions entered after commissioning by performing the single-point change
procedure (see section 2.14.13 in the technical manual).
1 Positions entered during commissioning.
91- |0 Unused:
99
100(0 Assured low fire shut off:
0 Not operational.
1 Burner modulates to low fire before turning off when above the internal stat.
10140 Unused:
109

NB. Parameters 110 to 150 are a repeat of their
respective options. These values need to be entered
as both an option value and a parameter value for
safety reasons.
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2.15.2.3 Fuel Flow Metering

1.  Go to Options, set Option 57 to 1 (default 0).

2.  Whenthe above is displayed press , this will initiate the Flow Metering setup mode.

3.  The nexttime the burner starts and reaches modulation, the M.M. will automatically go into the ten
point setup mode for Flow Metering. The following screen will be displayed:

COMHISSION FLOW
CHAHNWEL 1 3a.8
FOIHT HUHBER 1
FLIW UALDE 63 .14
4. Inthismodethe display will show the channel 1 fuel valve positionin degrees angular, and the flow

units which can be adjusted by using the third row of @ @ buttons.
Note:

a)  The third row of text confirms to the commissioning engineer which of the 10 points are
currently being measured.

b)  The minimum numerical value for fuel flow that can be entered into memory is 0.01.
The maximum numerical value for fuel flow that can be entered into memory is 999.99.

c)  The values are entered in descending order, i.e. Point No.1 is maximum flame and Point

No.10 is at minimum flame. The 10 sequential points on the load index are allocated
automatically by the M.M. All values are in units/minute.

5.  When fuel flow has been calculated or read off of a commissioning fuel flow meter the value is
entered as detailed in Point No.4.

The @ button is then pressed and the value is logged in the M.M. memory.

6. The above detailed data entry routine is repeated until all 10 points have flow values allocated to
them.

7.  When the last (10th) point has been entered the burner continues to fire.

@ FUEL
8. Todisplay Fuel Flow Metering press button.

9.  Toresetthe Totalised value to zero set Option 57 to 2, press while 57 and 2 are being

displayed.

10. To ensure maximum accuracy, Option 58 can be altered from its default value (15). This is the
delay time from the flame failure control box starting the combustion sequence to the main flame
being established. (This option is only of relevance when an external burner control is being used).
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2.15.3 End User Day to Day Operation
2.15.3.1 Normal Run Operation

Upon initial selection of a commissioned fuel, a logo screen flashes up followed by the '"MM STATUS'
display. The COM l.e.d. flashes for five seconds.

. . @ DISPLAY . .
To adjust the Required value press and use the third row @ @ accordingly.

The same method of adjustment is used when the second setpoint is selected (via terminal 87).

The range of the required value is limited according to the type of sensor being used (See Option 1).
If the burner control circuit is closed the burner system will sequence through the burner start up proce-
dure. The system purges and ignites, and twenty seconds (nominal) after ignition the system modulates.

Values are displayed according to the selected screen. There are a number of possible screens as
shown on the next page. To select one of the display modes just press:

coMm) (@ 2 @ DISPLAY e ) (@ AC] [s?@um Cl:ﬁ% [® FUEL] EO OUTTSE'aa
E.G.A M.M. STATUS|  |1ockour DRIVE METERING |  Lopmpensanon

\ This button also scrolls to the Valve Proving Screen

Pressing the bottom row @ button will display the logo screen.

The respective l.e.d. will remain illuminated to indicate which mode is selected. The COM and E.G.A.
modes are only selectable if an E.G.A. is optioned on the system.

In the event of the system being powered down, these selections will be memorised as is all commission-
ing data, Options and required value. During normal run operation the RUN led is on all the time.
When no fuels are selected only the RUN l.e.d. remains illuminated.

If an E.G.A. is operative on the system it will calibrate every time the burner starts and stops. When
COM or EGA display modes are selected CAL is displayed when the EGA is calibrating. If the E.G.A.
is cooling, COOL is displayed. If the burner is not firing, EGA is displayed. When the burner is firing
both modes show E.G.A.. if the Actual value has not reached the value at which trimming is permitted.
(See Option 28.) If an E.G.A. error has occurred the error code number is displayed if either of EGA or
COM modes are selected.

The software version number can be displayed by by pressing the Top CH1 @ @ buttons simul-
taneously, when in the MM display mode.
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Several different displays are available to provide the operator with information through start-up and

normal operation.

Selectable screens provide the following information:

Startup/Fuel Select

AUTOFLANE

HIHI MK 6

CONBUSTION
HAHNAGEHEHNT SYSTEH

Displayed at startup and when no fuel selected.

M.M. Status

CHAHNEL 1 g0.0

CHAHNEL 2 b2 .0

CHAHNEL 3 37 .16
LOY FLAME HOLD

Shows the angular value for each of the positioning motors,
channels 1 to 4. The bottom row displays additional status
information, including Low Flame Hold, Hand Operation,
Golden Start, FGR Start.

IBS Status
1D 1 LEAD 2
STRATUS STAHNDBY

For a multi boiler installation, this screen shows which is the
lead boiler plus information on temperature and pressure set
points.

EGA On Line Values

0?2 L.3% E02 9.

co 12ppn HIO J8ppn
fHE 20 DELTAR 269C
EXH 2910 EFF T7.8%

When an Exhaust Gas Analyser (EGA) is included in the sys-
tem, this screen shows the actual values of the gases being
measured in the flue plus the exhaust gas temperature, ambi-
ent temperature, dT, and efficiency. A similar screen shows the
commissioned values.

Autoflame Technical Manual

Lockout History

Ho 1 1@4:88 23:JUH:@a@
RFES 18:85 23:JUKH:@8@
HO FLAHWHE SIGHAL
FIRIHNG

Upto the last 16 lockouts are displayed here. Details include
time and date of lockout and reset, the cause of the lockout
and at what stage of the sequence the lockout occured. Only
one lockout record can be displayed at a time. Press the flame
scanner button to scroll through the records.

Fuel Metering Status

FUEL 1 HAETURAL GAS
FLOIY UHITS CU HTES
FLOY RATE/HIN 20.98
TO0ThRL L8546 .7

This screen displays which fuel is currently selected, the con-
sumption at this point in time and the total fuel used to date.

System Status

FUEL 1 HAaTURAL GAS

FIRING RATE 100%
FEJUIRETL 82 L
RCTURL he L

This screen shows the present firing rate, which fuel is being
used, and the required/actual values.

History

HISTORY FUEL A1

HOURS RLUH 1761
STARTURS 2Tt

The hours run and the number of startups for the currently se-
lected fuel are displayed on this screen. The screen is selected
by pressing the display status button.

Burner Control Status / Time

FIRING
FLAHE SI1GHNAL 21

TIME 12:25 23 :JUN:@@

Row 1 indicates the burner sequence state, row 2 gives the
flame signal strength.

Section2.15.3.1.2



MiniMké
Micro Modulation End User Day to Day Operation

2.15.3.2 Routine Adjustments

Setting Time & Date

To adjust the time and date settings go into COM mode. Power down the unit and restart. The

@ LED will be flashing and you have 5 seconds to press it. Then the password screen is
displayed. Set password to: :g , Press

'Set Clock' screen is displayed:

LAty FRI DATE 23
HONTH JUMH YERR g
HOURS 12 HIAHS 28

Use the buttons as detailed below to adjust the values appropriately.

Channel 1 @ @ Day
Channel 2 @ @ Date

Channel 3 @ @ Month
Channel 4 @ @ Year

HIGH START
Hours

fow FO% Minutes
When finished press the flashing button to submit to memory.

Note: Hours are displayed in 24 hour mode.

Adjusting the Screen Contrast

Hold down any of the screen select buttons,
[@ FUEL] [@ 'Bs] GANNER [@ DISPLAY] [@ ] [@ ]
METERING |  [SEQUENCING|  jockout STATUS
RESET E.G.A M.M.

and then use the top row @ @ to adjust the contrast accordingly.
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Calibrating Actual Pressure Reading

A facility exists to adjust small errors in the pressure value displayed in the Actual window.

To increase the value press m and the Ch3 @ simultaneously.
To decrease press m and the CH3 @ . The facility does not work on temperature.
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2.15.3.3 EPROM Version Numbers

To display the software version number select the MM Display screen, then press Channel 1 Up and
Down simultaneously.

s O0DFTWARE

mindided B C
minikt& H H
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2.15.4 OTHER INFORMATION AND ILLUSTRATIONS

2.15.4.1 Mini Mk.6 MM Facia

MIMI Mbk.& M_M./E.G.A. System P1. Mo, MMM&DD 1 &

:
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2.15.4.2 Mini Mk.6 MM Enclosure Dimensions
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Micro Modulation

2.15.4.3 Schematic Connection Diagram

CHANNEL 4 CAN BE USED
FOR A POSITIONING MOTOR OR
VARIABLE SPEED DRIVE

POSITIONING MOTOR
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2.15.4.4 Mini Mk.6 Specifications

2.15.4.4 Classifications

Classification According to EN298 - FBLLJB

120V, +10%/-15% }

Mains Supply: 230V, +10%/-15% }
Climate: Temperature
Humidity

Inputs & Outputs:
230V Unit:

Outputs Terminal

Analogue 1/O.s
120V Unit:

Outputs Terminal

Analogue 1/O.s

Note:

0 to +55°C (32 to 131°F)

0 to 90% non-condensing.

Protection Rating: ~ The unit is designed to be panel mounted in any orientation and the front facia
is IP65. The back of the unit is IP20.

47.5 - 63 Hz, Unit max. power consumption 45W

57  250mA Must be connected through contactor | .
58 250 mA Must be connected through contactor g
59 1Amp, 0.6 power factor g
60 1Amp, 0.6 power factor T
61 1Amp, 0.6 power factor el
62 1Amp, 0.6 power factor X
63 1Amp, 0.6 power factor =
78 100mA To drive relay only - switched neutral

79 100mA To drive relay/lamp only - switched neutral
240 Q or less.

57  250mA Must be connected through contactor — | .
58 250 mA Must be connected through contactor g
59 2Amp, 0.6 power factor g
60  2Amp, 0.6 power factor B
61 2Amp, 0.6 power factor el
62  2Amp, 0.6 power factor X
63  2Amp, 0.6 power factor =
78 100mA To drive relay only - switched neutral

79 100mA To drive relay/lamp only -switchedneutral
240 Q or less.

1- The low voltage connections are not safe to touch. Protection against electric shock is provided by

correct installation.

2- Cabling should be a maximum 25m.
3- Use screened cable as specified in Section 2.14.2.9.4.
4- The burner 'High Limit Stat' must be of the manual reset type.

Issue: 1.1.2007
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2.15.4.5.1 Mini Mk.6 Electrical Specifications

1 Current Input, 4-20mA. For channel 4 VSD use only. Can be connected to the
current output of a VSD.
2 Voltage Input, 0-10V. For channel 4 VSD use only. Can be connected to the

voltage output of a VSD.

3 Common for terminals #1 and 2.

4 Unused.

5 Unused.

6 Common for terminals #4 and 5.

7 Current Input, 4-20mA. Used for external modulation.

8 Voltage Input, 0-10V. Used for external modulation.

9 Common for terminals #7 and 8.

10 Current Output, 4-20mA. For channel 4 VSD use only. Can be connected to the
current input of a VSD.

11 Voltage Output, 0-10V. For channel 4 VSD use only. Can be connected to the
voltage input of a VSD.

12 Common for terminals #10 and 11.

13 Unused.

14 Unused.

15 Unused.

16 Current Output, 4-20mA. Varies in accordance with firing rate.

17 Voltage Output, 0-10V. Varies in accordance with firing rate.

18 OV common for terminals #16 and 17.

Note that all the common terminals (3, 6, 9, 12, 15, 18) are connected to each other internally. All
of the circuitry, associated with the analogue inputs and outputs detailed above, is isolated from
earth/ground potentidl, i.e. floating.
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19,20 Unused.
21,22 Connections to an Autoflame self check UV sensor.
23,24 Communications port connections for twin burner operation.
25,26 Communications port connections to an Exhaust Gas Analyser (E.G.A.).
27,28 Communications port connections for DTl and/or IBS/lead-lag operation.
29,30 Communications port (currently unassigned).
31, 32 Signal inputs from Autoflame air pressure sensor.
33 OV supply to Autoflame air/gas/oil pressure sensors.
34 +12V supply to Autoflame air/gas/oil pressure sensors.
35 Signal input from Autoflame oil pressure sensor.
35,36 Signal inputs from Autoflame gas pressure sensor.
37,38 Connections to an Autoflame boiler temperature detector.

37,38,39  Connections to an Autoflame boiler pressure detector.

40 OV supply to channel 1 and channel 2 positioning motors.
41 +12V supply to channel 1 and channel 2 positioning motors.
42 Signal from channel 1 positioning motor, indicating position.
43 Signal from channel 2 positioning motor, indicating position.
44 Signal from channel 3 positioning motor, indicating position.
45 Signal from channel 4 positioning motor, indicating position.
46 OV Supply to channel 3 and channel 4 positioning motors.
47 +12V Supply to channel 3 and channel 4 positioning motors.
48, 49 No terminals allocated.
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50,51 Connections to an Autoflame UV sensor.
52 Mains voltage input- external auxiliary delay to purge.
53 Mains voltage input- burner on/off signal. Running interlock circuit.
54 Mains voltage input- safety circuits, e.g. air proving.
55 Mains voltage input- proving circuits, e.g. gas valve proof of closure.
56 Mains voltage input- lockout reset.
57 Mains voltage output- call for heat.
58 Mains voltage output- burner motor.
59 Mains voltage output- start/pilot valve.
60 Mains voltage output- main fuel valve 1.
61 Mains voltage output- main fuel valve 2.
62 Mains voltage output- vent valve.
63 Mains voltage output- ignition transformer.
64 Unused.
65 No terminal allocated.
66 Mains supply- earth/ground.
67 Main supply- neutral.
68 Mains supply- live/hot.
69 Mains voltage output. Power to positioning motors.
70 Switched neutral- drives channel 1 positioning motor clockwise.
71 Switched neutral- drives channel 1 positioning motor counter clockwise.
72 Switched neutral- drives channel 2 positioning motor clockwise.
73 Switched neutral- drives channel 2 positioning motor counter clockwise.
74 Switched neutral- drives channel 3 positioning motor clockwise.
75 Switched neutral- drives channel 3 positioning motor counter clockwise.
76 Switched neutral- drives channel 4 positioning motor clockwise.
77 Switched neutral- drives channel 4 positioning motor counter clockwise.
78 Switched neutral- to drive 2-port valve for IBS/lead-lag operation.
79 Switched neutral- alarm output for M.M. lockout/M.M. error/E.G.A. error./T.D.S.
limits
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80 Unused- do not connect.
81 Unused- do not connect.
82 Unused- do not connect.
83 Unused- do not connect.
84 Unused- do not connect.
85 Mains voltage input. For use when using an external flame switch- OV when at no

flame state. Or when using boiler differential proving.
86 Mains voltage input. For use when using an external flame switch- line voltage when

at no flame state.

87 Mains voltage input. Select second required sepoint- second set-point facility.

88 Mains voltage input. Can be used to select this M.M. as lead boiler when IBS/lead-
lag is implemented. If this terminal is used to select the lead boiler, it will take
priority over a lead boiler set via the DTI. Also used as an input to select external

modulation using an external PID loop.

89 Mains voltage input- selects fuel 1 curve.
90 Mains voltage input- selects fuel 2 curve.
91 Mains voltage input- selects fuel 3 curve.
92 Mains voltage input- selects fuel 4 curve.
93 Mains voltage input- if low pressure steam operation is optioned, this input is used to

detect low boiler temperature (by means of an appropriate temperature switch/

aquastat).
94 Mains voltage input- selects hand operation.
95 Mains voltage input- selects low flame hold operation.
S All terminals marked S are internally connected. They are provided for

connections to the various screened cables. Refer to the schematic connection

diagrams, e.g. section 2.14.6.1.
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2.15.5 Error Checking, Self Diagnostics Fault Analysis and 1.D. Codes

Self Diagnostic Fault Identification Software

The “Error Checking” software, whichisincluded in every M.M. E.G.A. module, continually interrogates
the system for component or data handling failure. This intensive self checking programme is inflicted
on all peripherals such as positioning motors and load detectors as well as the main M.M./E.G.A. system

hardware. The safety related areas, both hardware and software, have been examined and accepted
for CE, UL, FM and TUV.

Any error identified by the system is indicated by “ERROR” being displayed and the relevant error
number. In the case of E.G.A. related faults, “ERROR EGA” is displayed with the corresponding error
identification code.

2.15.5.1 Key to Errors Detected in Mini Mk.6 M.M. System

ERROR- confirms that error has been detected in the M.M. System.

Error Fault Type Code No

CH1 Positioning Error 01 |

CH2 Positioning Error 02 | - Check wiring & motor

CH3 Positioning Error 08

CH4 Positioning Error 09 |

CH1 Gain Error AN

CH2 Gain Error 42 | - Check wiring & potentiometers are
CH3 Gain Error 43 | zeroed correctly

CH4 Gain Error 46

VSD Error 80 |- CH4 variable speed drive error
VSD Feedback Error 83 |- CHA4 variable speed drive feedback

signal different to commissioned values
See Section 2.14.2.10

Load Detector 03 - Open circuit on temperature sensor

12V/5V Supply Error 44 - Internal 5V/12V supply outside limits.
Check 12V on terminals #40 & 41

Gas Sensor Recommission Error GASRECOMM - Reset option/parameter
#150 back to 0 and reset options/
parameters #136/137 back to original
values

Air Sensor Recommission Error AIR RECOMM - Reset option/parameter

#150 back to 0 and reset option/
parameter #147 back to original value
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Micro Modulation Error Checking, Self Diagnostic Fault Analysis Codes, 1.D. Codes
Error Fault Type Code No
A/D Converter Error 47 - Check 12V supply on terminals #40, 41
Twin Burner Communications Failed 100 - Flashing error- no communications

between the M.M. units

Air Pressure Outside Limits 82 - During run mode actual air pressure
outside limits, commissioned +/- 0.3 “wg
(see option #147)

Gas Pressure Sensor MM60008 optioned 110 - See options #124 & 133 to 137.
together with psi units PSI display cannot be chosen for this
sensor range

2.15.5.2 Mini Mk.6 Burner Control Lockouts

Lockout Message Cause
Pre ign fail T55 Proof of closure switch opened during ignition sequence
Check terminal #55 and proof of closure switches

(cpi = close position interlock / proof of closure)

Safety fail T54 No air pressure during start/firing
Check terminal #54 and air switch

VPS air proving fail Leak detected during ‘air proving’ part of VPS
Check 1st main valve

VPS air zeroing fail When valve C opens, zero value outside limit +0.5to-1.0" wg
Check vent valve

VPS gas proving fail Leak detected during ‘gas proving’ part of VPS
Check 2nd main valve and vent valve

Check pilot valve if using single pilot operation (option #130)

VPS gas pressure low Gas pressure below minimum application pressure
Check option #133 for minimum allowable pressure

No flame signal No flame signal during ignition/firing
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Lockout Message
Simulated flame
FSR fault

Vent valve O/P
Main fuel 1 O/P
Main fuel 2 O/P
Start fuel O/P
Motor O/P

Ignition O/P

Shutter fault

Prolonged lockout reset

Pre ign timeout T55

Gas pressure low limit

Gas pressure high limit

Gas pressure low
UV short circuit

Oil pressure low limit

Oil pressure high limit

Purge air pressure low

Watchdog fault 1a
Watchdog fault 1b
Watchdog fault 1¢
Watchdog fault 1d
Watchdog fault 2a
Watchdog fault 2b
Watchdog fault 2¢
Watchdog fault 2d

Issue: 1.1.2007

57
62
61
60
59
58
63
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Error Checking, Self Diagnostic Fault Analysis Codes, 1.D. Codes

Cause

The flame is present when it should not be. Call for service
immediately. This is potentially a dangerous condition.

These terminals are self checked within
| the Mké. If a voltage is detected when
the output is off (and vice versa) a

lockout occurs.

UV signal detected during shutter operation on UV self check
Check wiring on terminals #21/22

Prolonged voltage present on terminal #56/lockout reset
button permanently pressed

Proof of closure switch not made after valves closed after
firing

Check terminal #55 and proof of closure switches

Gas pressure low limit exceeded when using a gas sensor
Check option #136

Gas pressure high limit exceeded when using a gas sensor
Check option #137

Low gas pressure before start up
Connections to UV tube shorted

Oil pressure low limit exceeded when using an oil sensor
Check option #139

Oil pressure high limit exceeded when using an oil sensor
Check option #140

Insufficient air pressure during purge
Check option #141

Internal fault diagnostics - contact
Autoflame and report code displayed.

Section2.15.5.3
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Micro Modulation Error Checking, Self Diagnostic Fault Analysis Codes, 1.D. Codes

Ram test failed
Prom test failed
CPU test failed
Input fault

BC input short

Lockout 198, 199, 200, 201, 202

Terminal 86 inverse

Termminal 85-86 fault

Prove cct fail T52

Gas Sensor Related

Sensor supply voltage
Zero low gas sensor

Zero high gas sensor
Excessive VPS Operations
Signal dev - gas sensor
Counts low - gas sensor
Counts high - gas sensor
Signal high - gas sensor
Gas sensor (+ number)

Air Sensor Related

Sensor supply voltage
Zero low air sensor
Zero high air sensor
Signal dev - air sensor
Counts low - air sensor
Counts high - air sensor
Signal high - air sensor
Air sensor (+ number)

Internal fault diagnostics - contact
Autoflame and report code displayed.

Terminals #85/86 both have an input or teminals #85/86
both do not have an input when using the flame switch
operation- see option #122.

Electronics fault on either terminal #85 or #86.

Loss of input on terminal #52. Terminal #52 must see an
input at all times from the position to purge to the end of the
post purge (cct = closed circuit).

12V supply to sensor outside limits (11.75 - 12.25V)
see section 2.14.2.6.2 for zero limits

see section 2.14.2.6.2 for zero limits

VPS has operated 3 times without burner firing
redundant signals from sensor do not match

sensor fault - stuck on signal value

sensor fault - stuck on reference value

gas pressure exceeds maximum range value
sensor/Mké internal fault - report to Autoflame

12V supply to sensor outside limits (11.75 - 12.25V)
lower limit is -1.0"w.g.

upper limit is +0.5"w.g.

redundant signals from sensor do not match

sensor fault - stuck on signal value

sensor fault - stuck on reference value

air pressure exceeds maximum range value
sensor/Mké internal fault - report to Autoflame

The “Error Checking” software, which is included in every M.M. module, continually interrogates the
system for component or data handling failure. This intensive self checking programme is inflicted on
all peripherals, e.g. positioning motors/load detectors as well as the main M.M. system hardware. The
safety related areas, both hardware and software, have been examined and accepted for CE, UL, FM
and TUV.
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Section 2.16: MINI Mk5 EVO M.M. Micro Modulation

2.16.1

2.16.2

2.16.3

2.16.4

2.16.5

Mini Mk5 EVO M.M. Control Unit

Commissioning

2.16.2.1 Options

2.16.2.2 Parameters
2.16.2.3 Fuel Flow Metering

End User Day to Day Operation
2.16.3.1 Normal Run Operation
2.16.3.2 Routine Adjustments

2.16.3.3 EPROM Version Numbers

Other Information and lllustrations

2.16.4.1  Mini Mk.5 EVO M.M. Facia

2.16.4.2 Mini Mk.5 EVO M.M. Enclosure Dimensions
2.16.4.3 Schematic Connection Diagram- 120V/240V
2.16.4.4 Mini Mk.5 EVO M.M. Specifications

2.16.4.5 Terminal Description

2.16.4.6 External Modulation (0-10V)

2.16.4.7 Outdoor Reset (Outdoor Temperature Compensation)

Error Checking, Self Diagnostic Fault Analysis and ID Codes
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Micro Modulation Introduction

2.16.1 MINI MK.5 EVO M.M. CONTROL UNIT

Combustien Management Syshems

MM M5 EVO System Pr. Mo, MMMS002E

®
o O
O O
i (T

Issue: 1.1.2007 Autoflame Technical Manual Section2.16.1.1



Mini Mk5 EVO

Micro Modulation Commissioning: Options

2.16.2 MINI MKS5 EVO COMMISSIONING

2.16.2.1 Options

To Select Options Mode.

Ch1, Ch2, & Ch3 etc. refer to the rows of @ @ buttons respectively starting with CH1 at the

top.

Option values can be changed by entering the Option mode. The password must first be entered. To
enter the password follow the steps listed:

Either deselect and then select fuel or power down and then up

. .. O .
If system is already commissioned, press m before the COM l.e.d. stops flashing
If system is not already commissioned, commissioning mode will be set automatically

The password screen is displayed:

PASSWORE ]
FASSWORD B
F1 COHHISSIOHETD 21

Use the CH1 and CH2 @ @ buttons to set the Password codes. Then press

To select the Options screen, Press the Ch1 @ @ buttons simultaneously. The following screen
should be displayed:

H Ho 1= 3
F SENSOR TYPE
FRaTURE :SENIOR
L, 3-7318 F

= - M=

P
]
E

T11
ILE
MPE
LiB

Rows 2, 3 & 4 display textual descriptions of the option number and value
To change the Option number use the CH2 @ @ buttons

To change the value use CH3 @ @ buttons

Any number of Option values can be changed when in Option mode

O
When changes have been made press m

All new Option values are then permanently stored
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1. |3 Boiler Temperature/Pressure Sensor Type:
3 0-400C Temperature Sensor (MM 10006 & 7).20-390 C. (50-730F.)
4 Unused
5 Unused
6 0-18 Bar Pressure Sensor (MM 10008) 2.0-23.0 bar (30-330P.S.1.)
7 0-30 Bar Pressure Sensor (MM 10009) 2.0-38.0 bar (30-550 P.S.I.)
8 0-3.0 Bar Pressure Sensor (MM10010) 0.2-3.80 bar (3.0-55.0 P.S.1)
9 Unused
10 Non-standard range Temperature Sensor (voltage input)-range set by parameters
52-56
11 Non-standard range Pressure Sensor (voltage input)- range set by parameters
52-56
2. | 60 Motor Travel Speed: The value is not specific to a time/distance ratio. If the

speed of the motor is too fast then increase this option value. If too slow, de-
crease the value. This speed adjustment is only relevant during modulation. At
other times the motors move at full speed or as set for Purge in Option 75.

5-240 | Adjustment Range

3. |0 Unused.
4. | 0 Unused.
5. |1 Purge position: This selects the purge position. (Applicable to Channel 1-3

when selected, See Options 67 - 69).

0 Selected Channel purges at HIGH position.(High Fire Position)
Selected Channel purges at OPEN position.(Full span of servomotor as entered
during commissioning)

—
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6. |10 P & I control: Options 6 and 7 are used for adjusting the proportional and

integral settings of the M.M.'s builtin P + | + D controller. See Option 37 for the
derivative adjustments.

Example of proportional band offset: Required value = 100 C, Proportional
offset = 10 (i.e. Option 6 set to value 10).

ﬁ\l IH Proportional Offset
Maximum Flame I :
| |
| |
Minimum Flame : :
| |
90 C 100 C
(194 F) (212 F)

Proportional band: Value entered - Centigrade, Fahrenheit, Bar or p.s.i.

depending on type of control sensor and display units selected (refer Options 1,
51 and 52).

5-50 For Centigrade, Fahrenheit and p.s.i. selections,
0.5-5.0 | If Bar is selected.

7. 160 Integral time: Every n seconds 10% of the present offset from setpoint value
is added or subtracted to the present proportional value. The value of n is set in
this option. It is possible to set this Option to 'off'. If 'off' is selected there will
be no integral action control. (Integral is equivalent to 'Reset’)

OFF-250| Seconds.

8. |1 Number of Servo Motor Channels to be enabled: Channel "1"is always
enabled (Fuel Position Motor). Set Option 8 to the number of additional channels
required (Minimum of 1) .

1 Channels 1-2 In use.
2 Channels 1-3 In use.
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9 |1 Internal Stat Operation: The 'internal stat' serves the purpose of turning the

burner on and off accordingly to the actual value relative to the required setpoint.
There are three settings for this Option. The first keeps the 'internal stat' closed all
the time. In this instance, a 'working' stat must be fitted to the boiler. The second
setting opens the 'internal stat' at an offset above the Required setpoint and closes
it at an offset below the Required setpoint. The third setting opens the 'internal stat'
at an offset above the Required setpoint and closes it at an offset also above the
Required setpoint. The following diagrams illustrate this operation. The offset
values are set in Options 10 and 11.

0 Internal stat always closed (must be set for external modulation- option #45).
1 Burner stops below Required setpoint.
2 Burner stops above Required setpoint.

Option 9 = 1, example using 100 C (212 F). Required Value.

103 C Burner stops at this point and above

(2174 F)
— Offset = 3 (value set in Option 10)

Required Value 100 C

— Offset = 3 (value set in Option 11)

97 C
(206.6 F)

Burner starts at this point and below

Option 9 = 2, example using 100 C (212 F). Required Value.

106 C Burner stops at this point and above
(222.8 F)
Offset = 6 (value set in Option 10) —
103 ¢C Burner starts at this point and below
(2174 F)
“Offset = 3 (value set in Option 11)
Required Value 100 C

(212 F)

10.|3 Offset above required setpoint at which the burner is stopped: (Only
relevant if option #9 is set to 1 or 2).

2-50 If Centigrade, Fahrenheit or p.s.i. units effective.
0.2-5.0 | If Bar units effective.

11.|3 Offset below/above required setpoint at which the burner is
started:
(Only relevant if option #9 is set to 1 or 2).

2-50 If Centigrade, Fahrenheit or p.s.i. units effective,
0.2-5.0 | If Bar units effective.
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12.|0 E.G.A. Options: There are numerous E.G.A. Options, briefly they are as follows:-

The E.G.A. is operational and the system trims. If the E.G.A. develops a fault, the
system reverts to M.M. only operation. The system can be further optioned so that
in the event of an E.G.A. error the burner will stop. If this type of option is set, the
burner will only run when the E.G.A. is ready for operation. Further Options can
be set which perform limit checks on the values that the E.G.A. measures. In the
event of a limit being exceeded the system can revert to M.M. only operation, or
alternatively the burner will stop. A last Option exists to enable an E.G.A. to give
readings on the M.M. for just monitoring purposes. i.e. the system is commissioned
on M.M. only but E.G.A. values are displayed just for information. All Option
values except O make the E.G.A. operational. If Options 5 or 6 are selected, refer
to Options 19-27 to set limits to be tested for.

Note. If the E.G.A. is removed for servicing and this option is set to #0,
then any single point changes made during this time will result in
complete re-commissioning when this E.G.A. option is reset.

0 E.G.A. not optioned.
1 System reverts to M.M. only operation if E.G.A. error.
2 Burner stops if E.G.A. error.
3 Unused.
4 Unused.
5 Limits tested, system reverts to M.M. only operation if E.G.A. error or limit
exceeded.
) Limits tested, burner stops if E.G.A. error or limit exceeded.
7 System commissioned on M.M. only, E.G.A. used as monitor.
13./0 Restore Factory Settings: To set all Options back to their original factory set
values, set Option 13 value to 26 and press enter.
0-30
14.|0 Unused.
15.|0 Unused.
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16./ 0 Sequencing/DTI: If Option 16 is setto values 1 or 3, then this M.M. will respond
to sequencing commands (see section on Sequencing). A lead boiler can be
selected by pressing the LEAD BOILER pushbution on the front facia of the
appropriate M.M. when in the ‘IBS’ screen. Only 1 M.M. may be selected as lead
boiler at a time or the sequencing will not operate. The lead boiler can also be
selected via the D.T.I., but the ‘LEAD BOILER’ pushbutton overrides the DTl lead
boiler selection.

0 No sequencing.

1 Sequencing enabled.

2 Setpoint & enable/disable commands accepted from D.T.1.
3 Both of 1 & 2.

17./0 NO & CO displayed when running on oil: If fuel 2 is selected, then the
displaying of CO & NO can be on or off. This Option is only relevant if an E.G.A.
is operational on the system.

0 NO & CO not displayed.
1 NO & CO is displayed normally.

18.| 1 Carry forward of Trim: When the system modulates, the correction that may
be existing on the air damper position can be carried forward. Only air plus
correction is carried forward. This Option is only relevant if an E.G.A. is
operational on the system.

0 No carry forward of trim.
1 Trim carried forward.
19./0 Upper offset limit % O,,.
E.G.A. Limits: Options 19-27 are only relevant if an E.G.A. is operational on the
system. Option 12 value 5 or 6 must be selected if any of the following limit checks
are to be invoked. To enable the checking of a particular limit, make the value of
the appropriate Option a non-zero value. The amount of 'limit offset' is specified
by the value entered. e.g. Ifthe 'upper limit offset O, ' is to be enabled and the value
of the offset is 2.0%, then enter the value of 2.0 for Option No. 19.
0-10.0 | %O,
20./ 0 Upper offset limit % CO,.
0-100 | %CO,
21./ 0 Upper offset limit CO.
0-2000 | CO
22..0 Lower offset limit % O,
0-10.0 | %O,
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25.

26.

27.

28.

29.

30.

31.

20

50

100

0-20.0

0-20.0

0-2000

0-50
0-5.0

—

5-995
0.5-99.5

5-995
0.5-99.5

Issue: 1.1.2007

Lower offset limit % co,
% CO,

Unused.

Absolute value % O, . (System checks for O, values lower than value specified
in this Option).
% O,

Absolute value % CO2. (System checks for CO, values higher than value
specified in this Option).
% CO,

Absolute value ppm CO. (System checks for CO readings higher than values
specified in this Option).
CO ppm

Trim threshold: This option is only relevant if an E.G.A. is operational on the
system. The value set in this Option is subtracted from the operator set "Required"
value. If the Actual value is less than the result then no Trim action will be effected.
If the trim is to be effective all the time then set the value to zero. Must also be set
to O for the E.G.A. to operate when external modulation is optioned.

If Centigrade, Fahrenheit or p.s.i. units effective.
If Bar units effective.

Golden Start: NB. Must be entered on each fuel individually if more than one
fuel is commissioned. Refer to section 2.14.12 for further details.

Golden Start operates.
Golden Start does not operate.

D.T.l.-Required Value Minimum Limit: Ifthe systemisbeing used witha D.T..
a maximum and minimum limit for the Required value must be set. The M.M. will
only act on values within the limits set. If a value is received from the D.T.1., that
is outside these limits, it will be ignored and the system uses its previous Required
value. Practical range is limited to range of sensor selected.

If Centigrade, Fahrenheit or p.s.i. units effective.
If Bar units effective.

Maximum Limit.
If Centigrade, Fahrenheit or p.s.i. units effective.

If Bar units effective.

Autoflame Technical Manual

Section2.16.2.1.7



Mini Mk5 EVO

Micro Modulation Commissioning: Options
's“"\oo
o 90 P\ . o“\
< 4 N
0 ‘.\ . o ‘\

oR <% o® o

32./20 Trim Delay: After ignition the sampling system does not sample for the period
of time set in this option. (Only relevant if E.G.A. is operational on system). This
allows for the boiler to warm up and combustion to stabilise before sampling

commences.
0-250 Period (seconds) after ignition no sampling takes place.
33.|1 M.M. Identification No. - Sequencing Options: If this M.M. is configured as

part of a sequencing system and/or required to communicate with a D.T.I. then the
following three options must be set: The first is an identification number for this
M.M.. The second is the rating of the burner, and the third is the "sequencing scan
time". Refer to Sequencing Section for further explanation.

1-10 Identification Number.

34. 5 Rating of burner

1-999 See option 77 for units.

35./10 Sequence Scan Time. (minutes)

1-100 Sequence Scan time (Minutes).

36./0 E.G.A. Sensor Selection: Available when using an E.G.A. System fitted with

NO/SO,sensors. The following option is for selecting the type of Sensor required:
Part No. EGA20005 for NO; EGA20008 for SO,

SO, NO
0 Off Off
1 Off On
2 On Off
3 On On
37./0 Time Between Readings

Explanation of D. (Derivative Action): The useradjustable control variables
to set up the D action are as detailed below. (Derivative is equivalent to 'Rate')
0 (0=0ff)

1200 | Seconds. The time interval between the controller comparing Actual and Required
Setpoint values.

38.(2 Deadband. The Deadband is the margin above and below the Setpoint within
which no derivative control action occurs.

0-15 If Centigrade, Fahrenheit or PSI units optioned.
0-1.5 If Bar units optioned.
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39./10 Response Sensitivity.
1-100 %
The Sensitivity Number indicates the amount of percentage firing rate increase
or decrease that is inflicted by the Derivative action;

e.g. If the chosen value was 10% then 10% of the maximum firing rate would be
added to the existing rate of fire; i.e.: If the burner were firing at 50% load and the
derivative action was triggered the firing rate would increase by 10+50 to 60%.

The following is an example of the above control philosophy in action:

Note: “Time Between Readings”  set to 20 seconds.

“Deadband” setto 2°C (2°F.)
"Response Sensitivity” set to 10%.

Setpoint Information:
“Required” setto 90°C (190°F.)
“Actual” reads 86°C (186°F.)

Firing Rate Information:
Burner firing at 50% of capacity.

In the example situation there has been 4°C (4 °F) drop in temperature below the
“Required” value. The Deadband is set at 2°C (2°F.), therefore the Derivative
action will be triggered as the deviation from Setpoint is in excess of 2°C (2°F.).
In this example 10% will be added to the 50% firing rate resulting in an increase
in firing rate to 60% of capacity.

The “Time Between Readings” is set for 20 seconds and if after this time interval
the “Actual” reading is not within the 2°C (2°F) deviation from “Required”
Deadband another 10% would be added to the 60% firing rate which would result
in a 70% firing rate.

By careful selection of “Time Between Readings” “Deadband” and “Response
Sensitivity” an ideal response to rate of change over time can be configured.
The control philosophy detailed operates inversely if the “Actual” temperature
exceeds the Setpoint and is outside the “Deadband”.

To enable or switch on the Derivative action the “Time Between Readings” must
be set in excess of 10 seconds.

40.|0 Unused
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41./0 Steam Boiler Sequencing
Options 41, 42, 43 and 44 are related to the "Standby Warming" Sequencing
state. Option 42 enables an offset to be set relative to the Required value to
generate a "phantom setpoint". During this "Standby Warming" operation the
‘internal stat’ operates on the phantom setpoint. Options 43 and 44 are offset
values above and below the phantom setpoint (i.e. Options 10 and 11 are not
used for the phantom setpoint ‘internal stat’ offsets). When a boiler is set to the
"Standby Warming" state, by the M.M. Sequencing commands, it runs for a period
of time at low flame and then off for a period. This action keeps the boiler warm.
Option 53 sets the time interval that the burner is Off: Option 54 sets the time that
the burner is On. If Option 41 = 0 only one boiler will be set to the "Standby
Warming" state. Boilers further down the sequence will be set to the "OFF" state.
In this case Options 53 and 54 set the ON and OFF time. (If Options 41 and 53

are 0 then Hot Water Sequencing is implemented).

0 3 State Steam Sequencing. ON, Standby/Warming , Off
2 State Steam Sequencing. ON, Standby/Warming

—

42.1 20 Phantom Setpoint. Offset below normal Required value.

0-100 | If Centigrade, Fahrenheit or p.s.i. units effective.
0-10.0 | If Bar units effective.

43.|5 Offset above the phantom setpoint when the burner stops.

2-50 If Centigrade, Fahrenheit or p.s.i. units effective.
0.2-5.0 | If Bar units effective.

44,5 Offset below the phantom setpoint when the burner starts.

2-50 If Centigrade, Fahrenheit or p.s.i. units effective.
0.2-5.0 | If Bar units effective.

45.|0 External Modulation: If this option is enabled, the usual P.I.D. control is
disabled and the percentage of firing is set by an external voltage applied to the
appropriate input. 0 volts sets the firing rate to minumum, 10.0 volts sets the firing
rate to maximum. The 10 point fuel flow metering curve must be entered for
correct operation. See option #57.

Option #9 must be set to zero for external modulation.
0 Disabled
Enabled

—

46. Unused.
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47./ 0 Cold Start Routine. If the boiler temperature/pressure is at or below 30% of

the target pressure/temperature then the burner would be held at low flame. If
the boiler is at or below 60% of its target temperature/pressure then the burner
firing rate would be held at 50% firing. When the boiler temperature/pressure
exceeds the P Band offset in the PID philosophy then the burner would revert to
normal PID load control.

0 Off

1 On

48./0 [0-600 Flue Gas Recirculation - Timer. This is the time that the M.M. elements
(positioning motors/ac drives) are held at the FGR positions, after which
modulation then takes place.

49./0 |0-50 Flue Gas Recirculation - Offset. This is an offset from the required value.
The FGR positions are held until such time that the actual value reaches the
offset value.

50.|0 Flue Gas Recirculation - Flue Gas Temperature.
0 Not optioned.
1 Optioned. The FGR positions are held until such time as the flue gas tempera-

ture has reached 120°C. (An E.G.A. must be present and optioned).

51.|0 Units of Temperature. NB. When changing units adjust all other relevant
options respectively.
0 All temperature readings displayed in Celsius.
1 All temperature readings displayed in Fahrenheit.
52.|0 Units of Pressure. NB. When changing units adjust all other relevant options
respectively.
0 All pressure readings displayed in Bar.
1 All pressure readings displayed in p.s.i.
53.|1 Steam Boiler Sequencing Burner Off Time: The steam boiler type se-

quencing is enabled by setting Option 1 to a respective pressure sensor.
Options 42, 43 and 44 are relevant to the "Standby" boiler operation.
1-200 Burner "Off" time (minutes) during warm up cycle.

(Intelligent Boiler Sequencing. Steam boiler applications).

54./5 Burner 'On' Time
1-30 Burner "On" time (minutes) during warm up cycle. (Intelligent Boiler Sequencing.
Steam boiler applications).

55.|0 Unused.
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56.|1 Operation of Alarm Output, Terminal AL, NB this is a switched
neutral and not a voltage output terminal:
1 Relay normally Off, On when Alarm.
2 Relay normally On, Off when alarm.
57.|0 Flow Metering: If the Air window shows 57 and the Required window shows

1 when ENTER is pressed to store the Options, then the 10 point calibration
procedure will be invoked the next time the burner starts.

0 No Flow Metering.
1 Flow Metering Operates.
2 Totalised Flow Metering reset to zero for fuel selected
58. Unused.
59. Unused.
60./ 0 Hand/Auto Bumpless Transfer Operation.
0 Fuel valve goes directly to last set Hand position.
1 Hand position (taken on present fuel valve position when changing from Auto
to Hand operation).
2 As 0, but Hand position is not stored in permanent memory.
61.1 Flow metering units fuel 1 - Gaseous
0 Cubic feet

—

Cubic meters
2-10 Unused

62./ 3 Flow metering units fuel 2 - Liquid
0 Unused
1 Lbs.
2 Kilograms
3 Litres
4 US gallons
5-10 Unused
63. Unused.
64. Unused.
65. Unused.
66. Unused.
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68. 0

69. 0

70.

71.|0

72,01

73.

74.

75.|0

76./0

77.|0

NV oONOOGOAMAWDN—O
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Purge Position: The following Options tell the M.M. which channels are to be
included in the Purge sequence. (See Option 5 for Purge Position).

Channel 1 to Purge position.

Channel 1 to remain closed for Purge.

Channel 2 Purge position.
Channel 2 to Purge position.

Channel 2 to remain closed for Purge.

Channel 3 Purge position.
Channel 3 to Purge position.

Channel 3 to remain closed for Purge.

Unused.

Fuel 1 - Fuel type.
Natural gas

Fuel 2 - Fuel type.
Light Distillate Oil
Heavy Fuel Oil

Unused.

Unused.

Purge Motor Travel Speed: During a Purge Sequence the Motor Travel Speed
can be set independent of Option 2. This affects all selected channels.

0 = Quickest time,
100 = Slowest time.

Unused.

Burner Rating Units.Display purposes only for Flow Metering.

KW  x100 /hr

Kg x100 /hr
MW /hr

Btu x100 /hr

Hp  x100 /hr

Ibs  x100 /hr

Btu  x1000/hr

Hp  x10/hr

Ibs  x1000/hr

Btu  x1000000/hr

Autoflame Technical Manual
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78. |0 Unused:

79. |0 Lowest required setpoint:

0-995 Minimum required setpoint allowed when O.T.C. optioned. See option #80 and
parameter #88. Point A- see diagram in section 2.16.4.7.

80. |0 Outside Temperature Compensation:
0 Disabled
1 Enabled
81. |140 Maximumboilerrequired setpoint atminimum outside temperature:

Point B- see diagram in section 2.16.4.7
50-999 Value limited in accordance with sensor selected by option #1.

82. |-30 Minimum outside temperature:
Point C- see diagram in section 2.16.4.7.

83. (65 Minimum boilerrequired setpoint atmaximum outside temperature:

-40 to +40 for Centigrade
-40 to +105 for Fahrenheit

84. |30 Maximum outside temperature:
Point D- see diagram in section 2.16.4.7.

85. Unused:
86. |0 Channel 1 Softened Error checking Select - increases positioning error fom
0.1° to 0.5° for Industrial motor

0 CH1 normal positioning motor.

1 CH1 industrial positioning motor/softened error checking.
87. |0 Channel 2 Softened Error checking Select .

0 CH2 normal positioning motor.

1 CH2 industrial positioning motor/softened error checking.
88. |0 Channel 3 Softened Error checking Select.

0 CH3 normal positioning motor.

1 CH3 industrial positioning motor/softened error checking.
89- Unused.
109.
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110.1 Burner control.
1 Non-permanent operation. Internal - Standard Scanner
111./0 Pilot
0 Interrupted pilot
1 Intermittant pilot (expanding flame)
112./40 Pre purge time
5-100 Seconds/Minutes (check setting of option #135)
113.|3 Pre ignition time. Time ignition transformer is on before gas valve opens.
35 Seconds
114.3 First safety time. Time pilot valve is open before UV is checked.

3-10 Seconds

115.|3 Pilot prove time. (Pilot trial for ignition PTFI)
35 Seconds
116.|3 Fuel 1 Second safety time (Main trial for ignition MTFI).

(Not Applicable to expanding flame - see option 111)
3-10 Seconds

117.| 5 Main flame prove time.
5-20 Seconds

118./0 Post purge time
0-100 | Seconds (0 -No post purge). UV not checked during post purge.

119./10 Control Box Recycle time. Time delay from burner shut down to startup.
3-120 | Second

120./10 UV Threshold
5-50 Minimum Flame Signal Strength during pilot. (At all other times the UV threshold
is fixed at 5).
121.5 Delay from start of pre-purge after which air switch checked

5-10 Seconds

122./0 Flame Detection Method
0 UV scanner
1 Do not select
2 lonisation
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123.|3 Fuel 2 Second safety time (Main trial for ignition MTFI).

(Not Applicable to expanding flame - see option 111)
3-15 Seconds

124. Unused:
125. 0 External VPS- fuel 1:
0 Not checked on fuel 1.

4 External VPS optioned. It is possible within the unit to use an external VPS
controller for this operation. If this is set then the system will wait for a mains
voltage input on terminal #55 to confirm that the external VPS operation is
completed. The time period for this is 10 minutes before the voltage input must
be seen, otherwise a lockout will occur (contact Autoflame before use).

126. o External VPS- fuel 2:
0 Not checked on fuel 1.
4 External VPS. See option #125 for information.
127- Unused:
134
135./0 Change pre-purge time from seconds to minutes
0 Seconds
1 Minutes
136- Unused:
149
150.|0 Clear ALL Commissioning Data and restore Options/Parameters to
factory settings.
0-10 Range
5 Clear Commissioning Data

FOR SAFETY REASONS OPTIONS 110 TO 150 ALSO HAVE
TO BE ENTERED IN AS PARAMETERS. IT IS THE
COMMISSIONING ENGINEER'S RESPONSIBILITY TO
ENSURE ALL SETTINGS ARE IN ACCORDANCE WITH THE
APPROPRIATE STANDARDS.
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2.16.2.2 Parameters

To Select Parameter Mode.
Ch1, Ch2, Ch3 referto the rows of buttons @ @ respectively starting with CH1 at the top.

Parameter values can be changed by entering the Parameter mode. The password must first be entered.
To enter the password follow the steps listed.

Either deselect and then select fuel or power down and then up.

. - O .
If system is already commissioned, press before the COM l.e.d. stops flashing.
If system is not already commissioned, commissioning mode will be set automatically.

The password screen is displayed.

FASSUWORE ]
FPASSWORED
F1 COHNHISSIOHED 21

Usethe CH1 and CH2 @ @ buttons to set the Password codes. Then press the and

BOILER
O .
buttons simultaneously.

The parameters screen will then be displayed as below:
PARAMETERS Hro 1= 3

Rows 2, 3 & 4 display textual descriptions of the parameter number and value.
To change Parameter number use the CH2 @ @ buttons.

To change value use the CH3 @ @ buttons.

Any number of Parameter values can be changed when in Parameter mode.

When changes have been made press m

All new Parameter values are then permanently stored.

Note: Parameters that are noted as unused must not be adjusted from their factory
settings.
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1 |3 | 020 Sequencing - Offset value when unit goes off line

i.e. If the Standby Boiler fails to start the scan time will be decreased by 3 minutes.
If the scan time is set to 10 minutes, this would be reduced to 7 minutes scan time.

2 |1 ]110 Sequencing - Time between data requests (seconds). Bus driver request info every
second, M.M's transmit every second, DTl only listens to Transmissions.

3 |1 [110 Sequencing - Number of boilers initially set on after powerdown.
4 | 45| 5-100 E.G.A. -Seconds ENTER button disabled after E.G.A. pressed

5 |4 | 150 Sequencing - Number of minutes, time out value to reach modulation, i.e. If the
boiler is not modulating after being asked to contribute to load, it is taken out of
the sequence loop. After being asked to modulate the burner must start to
modulate in 4 minutes.

6 | 60| 5-100 Unused.
7 16| 1-50 Unused.

8 |30 5240 E.G.A. - Delay after draining before trim cycle start ie. Wash out period, When
cells being cleaned with air, this value maintains the last readings until the air
sampled during the drain period has gone.

9 60| 5-240 E.G.A. - Auto commission time
10 |0 Unused.

11 | 25| 5-60 Air flush time during Auto Commission - (Seconds).

12 |0 | O-1 E.G.A.- CO included in trim calculation on F2 (See Option 17).
0 - no
1 - yes

i.e Required when running gas on F2.

13 {20/ 5-30 E.G.A. - +4 = % of Air damper. Amount of Autocommission trim. Applies to Air
(-)only.

14 | 20| 1-200 E.G.A.-+2 Number of degrees the fuel valve moves before negative trim is reset.

1515 | 2-100 Number of seconds positioning motors are held at "choke" position. (Applies to
Golden Start only, see option 29). This time starts from the ignition point.

16 | 12| 1-50 Time between calibrations, (+ 2 = Hours)
Calibrates every 6 hours if burner does not turn off.

17 |3 | 1-10 E.G.A. - Number of trims before error flagged when limits exceeded.
(each Trim = 30 Second:s)
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18 |20 |5-60 E.G.A. - Trim amount during run + by 2 = % of trim. This value cannot be set
above 20 (10%) or an ERROR 25 will occur.

19 |1 Unused.
20 |0 0-40 Set value to 26 press enter to restore all preset factory settings.
21 |0 Unused.
22 |0 Unused.
23 |0 Unused.

24 |120|20-240 | E.G.A. - Calibration time - seconds

25 |30 |5-100 E.G.A. - Time between samples

26 |8 1-50 E.G.A. - Number of samples per trim cycle

27 |25 |0-255 E.G.A. - Minimum Operating Temp. (+ 5=deg C)
28 [200|0-255 E.G.A. - Maximum Operating Temp. (+ 5=deg C)

29 |0 Unused.

30 [20 |0-40 Filters Load Sensor Readings( Temp. & Pressure) 0 - No Filtering.
20 - Max. Filtering.

31 |0 |O-1 Selects Efficiency to be displayed

- 0 - English (USA/Canada)(incorporates Hydrogen & moisture loss)
- 1-European

32 |0 Unused.
33 |0 Unused.
34 |0 Unused.
35 |2 Unused.
36 |5 Unused.
37 |20 Unused.

38 |254|0-255 | M.M. - password fuel
39 |1 0-255 M.M. - password air

40 (10 Unused.
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41 |5 Unused
42 | 4 Unused.
43 |7 Unused.
44 | 0.4 | 0-4.0 E.G.A. - O, window inside which no further trim takes place.
45 (0.2 | 0-2.0 E.G.A. - CO, window inside which no further trim takes place.
46 |0 Unused.
47 | 0 Unused.
48 | 0 Unused.
49 |0 | O-1 Set to 1 if required setpoint not to be stored permanently in memory. This is
important to set if changing the required setpoint often, e.g. through the DTI.
50 |0 Unused.
5110 Unused.
52 |0 |02 Number of decimal points (please see table below).
53 |0 0-9990 | Maximum value (please see table below).
54 |0 | 0-100 | 0-10.0 volt. Maximum voltage (please see table below).
55 |0 0-9990 | Minimum value (please see table below).
56 |0 | 0-100 | 0-10 volt. Minimum voltage (please see table below).
The table below shows examples on how to set up the paramters when using an
external load sensor.
Example 1: Pressure Application Example 2: Temperature Application
Required/Actual Range- 0.0-100.0bar Required/Actual Range- 1000-2000F
Input Signal- 0-10 Volts Input Signal- 1-6 Volts
Option 1- 11 Option 1-10
Option 52- pressure units Option 51-temperature units
Parameter 52- 1 Parameter 52- 0
Parameter 53- 1000 Parameter 53- 2000
Parameter 54- 10.0 Parameter 54- 6.0
Parameter 55- 00 Parameter 55- 1000
Parameter 56- 0.0 Parameter 56- 1.0
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57 |0 Unused.
58 |0 Unused.
59 |0 Unused
60 (0 |[O-1 0- Normal E.G.A. Operation
1- O, Trim Interface Operation.
6110 Unused.
62 |0 Unused.
63 |0 0-1 Setto 1. Leave for 2 seconds, then set back to O to clear lockout history.
640 |[0-1 Setto 1. Leave for 2 seconds, then set back to O to reset totalised fuel metering

values for all 4 fuels.

65 |0 0-1 Setto 1. Leave for 2 seconds, then set back to O to reset burner history, hours
run and number of start ups.

66 |0 Unused.

67 |0 Unused.

68 |0 Unused.

69 (0 |(0-1 0- External Modulation input range 0-10V
1- External Modulation input range 2-10V

700 |[0-20 Filtering of Analogue input.

1- minimum

20-  maximum

The value is the number of readings over which an average is taken, the smaller
the setting the quicker the response time.

7110 0-1 Resolution of Analogue input.
1- fine
20-  coarse

The effect of resolution is to filter noise on the input which causes hunting as the
M.M. responds to a changing signal.

72 |0 Unused.

73 |0 Unused.
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74 |0 Unused
75 |0 Unused
76 |0 Unused.
77 |0 Unused.
78 |0 Unused.
79 |0 Unused.
80 |0 Unused.
81 |0 Unused.
82 |0 Unused.
83 |0 Display Diagnostic values
0 Disabled
1 Enabled
84 |0 Unused.
85 |0 |0-250 | Modulation Exerciser. Repeatedly run between high and low flame. The higher
the value, the longer the high/start position is maintained.
86|10 |0-99 IBS change down threshold. If left at 0 change down threshold = 85% firing
rate.
87 |10 |0-99 IBS change up threshold. If left at 0 change up threshold = 95% firing rate.
NB: If Parameter 86 is set greater than 87 then they will default to 85% and
95% respectively.
88 |0 Unused.
89 |0 Unused.
90 |0 Flue Gas Recirculation
0 Positions entered after commissioning.
1 Positions entered during commissioning.
91 |0 Unused.
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92 |0 Unused.
93 |0 Unused.
94 |0 Unused.
95 |0 Unused.
96 |0 Unused.
97 |0 Unused.
98 |0 Unused.
99 |0 Unused.
1000 Assured Low Fire Shut Off
0 Not optional
1 Burner modulates to low fire before turning off.
1010 Unused.
102/0 Unused.
1030 Unused.
1040 Unused.
1050 Unused.
104/0 Unused.
1070 Unused.
108/0 Unused.
1090 Unused.
NB. Parameters 110 to 150 are a repeat of their
respective options. These values need to be entered
as both an option value and a parameter value for
safety reasons.
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2.16.2.3 Fuel Flow Metering

1.  Go to Options, set Option 57 to 1 (default 0).

2. Whenthe above is displayed press , this will initiate the Flow Metering setup mode.

3.  The next time the burner starts and reaches modulation, the M.M. will automatically go into the
ten point setup mode for Flow Metering. The following screen will be displayed:

COMHISSION FLOW
CHAHNNEL 1 30,
FPOITHT HUHBER

FLOV UALUDE 63 .1

T -k =

4. In this mode the display will show the channel 1 fuel valve position in degrees angular, and the
flow units which can be adjusted by using the third row of@ @ buttons.
Note:

a)  The third row of text confirms to the commissioning engineer which of the 10 points are
currently being measured.

b)  The minimum numerical value for fuel flow that can be entered into memory is 0.01.
The maximum numerical value for fuel flow that can be entered into memory is 999.99.

c)  The values are entered in descending order, i.e. Point No.1 is maximum flame and Point
No.10 is at minimum flame. The 10 sequential points on the load index are allocated

automatically by the M.M. All values are in units/minute.

5.  When fuel flow has been calculated or read off of a commissioning fuel flow meter the value is
entered as detailed in Point No.4.

The button is then pressed and the value is logged in the M.M. memory.

6. The above detailed data entry routine is repeated until all 10 points have flow values allocated
to them.

7.  When the last (10th) point has been entered the burner continues to fire.

. DISPLAY
8. Todisplay Fuel Flow Metering press the button.
9.  Toresetthe Totalised value to zero set Option 57 to 2, press while 57 and 2 are being

displayed.
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2.16.3 End User Day to Day Operation
2.16.3.1 Normal Run Operation

Upon initial selection of a commissioned fuel, a logo screen flashes up followed by the 'M.M. STATUS'
display. The COM l.e.d. flashes for five seconds.

DISPLAY
To adjust the Required value press and use the third row @ @ accordingly.

The range of the required value is limited according to the type of sensor being used (See Option 1).

System information is displayed on numerous screens selectable by the following push buttons.

FLAM
COM M-M. SCANNER % I.B.S.
RESET LEAD/LAG
E.G.A. LOCKOUT /

The respective l.e.d. will remain illuminated to indicate which mode is selected. The COM and E.G.A.
modes are only selectable if an E.G.A. is optioned on the system.

In the event of the system being powered down the commissioning data, options and parameters, and
the required value are stored in the memory. During normal run operation the RUN led is on all the
time. When no fuels are selected only the RUN l.e.d. remains illuminated.

If an E.G.A. is operative on the system it will calibrate every time the burner starts and stops. When
COM or E.G.A. display modes are selected ‘Calibrating’ is displayed when the E.G.A. is calibrating.
If the E.G.A. is cooling, COOL is displayed. If the burner is not firing, ‘E.G.A. Ready’ is displayed.
When the burner is firing both modes show ‘Trim Threshold Low’, if the Actual value has not reached
the value at which trimming is permitted. (See Option 28.) If an E.G.A. error has occurred the error
code number is displayed if either of E.G.A. or COM modes are selected.

The software version number can be displayed by by pressing the Top CH1 @ @ buttons si-
multaneously, when in the M.M. display mode.
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End User Day to Day Operation

Several different displays are available to provide the operator with information through start-up and

normal operation.

Selectable screens provide the following information:

Startup/Fuel Select

AUTOFLAHE

HIHDI HES EVD

COHBUSTION
HEHAEEHWEHT SYSTEMH

Displayed at startup and when no fuel selected.

M.M. Status

CHAHNEL 1 g0.0

CHAHNEL 2 b2 .0

CHAHNEL 3 37 .16
LOY FLAME HOLD

Shows the angular value for each of the positioning motors,
channels 1 to 3. The bottom row displays additional status
information, including Low Flame Hold, Hand Operation, Golden
Start, FGR Start.

IBS Status
1D 1 LEAD 2
STRATUS STAHNDBY

For a multi boiler installation, this screen shows which is the lead
boiler and the unit’s identification number.

E.G.A. On Line Values

o? L. 3% to02 .43
co 12ppn HIO J8ppn
AHE 220 DPELTAR 269C
EaH 2910 EFF 77.8%

When an Exhaust Gas Analyser (E.G.A.) is included in the sys-
tem, this screen shows the actual values of the gases being meas-
ured in the flue plus the exhaust gas temperature, ambient tem-
perature, dT, and efficiency. A similar screen shows the commis-
sioned values.

Burner Control Status/Time with UV scanner

FIETHE
FLAWNE STEHAL QW 217
TIHE 12:25 2F:JAH:IAG

Row 1 indicates the burner sequence state, row 2 gives the flame
signal strength- UV discharges. Ifthe signal strength drops below
5 then a lockout will occur.

Autoflame Technical Manual

Lockout History

Ho 1 1@4:88 23:JUH:@a@
RFES 18:85 23:JUKH:@8@
HO FLAHWHE SIGHAL
FIRIHNG

Upto the last 16 lockouts are displayed here. Details include time
and date of lockout and reset, the cause of the lockout and at
what stage of the sequence the lockout occured. Only one lockout
record can be displayed at a time. Press the flame scanner button
to scroll through the records.

Fuel Metering Status

FUEL 1 HAETURAL GAS
FLOIY UHITS CU HTES
FLOY RATE/HIN 20.98
TO0ThRL L8546 .7

This screen displays which fuel is currently selected, the consump-
tion at this point in time and the total fuel used to date.

System Status

FUEL 1 HATURAL CGASZ
FIRING RATE 108%
FREQUIRETD §2 L
ACTURL he T

This screen shows the present firing rate, which fuel is being used,
and the required/actual values.

History

HISTORY FUEL A1

HOURS RLUH 1761
STARTURS 2Tt

The hours run and the number of startups for the currently selected
fuel are displayed on this screen. The screen is selected by press-
ing the display status button.

Burner Control Status/Time with Flame Rod

FIEITHE

FLAWNE RODD SIEHAL 217

TIHE 12:25 23 :JAH:IAG

Row 1 indicates the burner sequence state, row 2 gives the flame
ionisation signal strength. If the signal strength drops below 5
then a lockout will occur.
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2.16.3.2 Routine Adjustments

Setting Time & Date

To adjust the time and date settings go into COM mode. Power down the unit and restart. The

@ LED will be flashing and you have 5 seconds to press it. Then the password screen is
displayed. Set password to: :g , then press

'Set Clock' screen is displayed:

DAy FRI DATE i
HOMTH JAW YEARR g5
ROWRS 12 HIKWS i |

Use the buttons as detailed below to adjust the values appropriately.

Channel 1 @ @ Day
Channel 2 @ @ Date

Channel 3 @ @ Month

OPEN DISPLAY
LEEADi 1 STATUS Yecr
\BOILER ) ETERING
CLOSE M.M.
Hours
E.G.A.
COM RUN
Minutes
~—

When finished press the flashing button to submit to memory.

Note: Hours are displayed in 24 hour mode.

Adijusting the Screen Contrast

Hold down any of the screen select buttons,

COM M-M. 2 iss s
LEAD/LAG FUEL
E.G.A. METERING

and then use the top @ @ row to adjust the contrast accordingly.
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Calibrating Actual Reading

DISPLAY
A facility exists to adjust small errors in the actual value. Press to select display status

screen showing the actual value.

To increase the value press and the Ch3 @ simultaneously.
To decrease press and the CH3 @ .
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2.16.3.2.3 Hand/Auto/Low Flame Hold and Lead Boiler Select Facilities

Low Flame Hold and Hand Operation

‘Low Flame Hold’ and ‘Hand’ operation are only effective when the burner is firing. They have no effect
when the burner is off or during the burner start up cycle. They are effected by pressing the relevant
push buttons on the mini Mk5 evolution system when in the M.M. data screen (angular positions).

‘Low Flame Hold' is brought into operation if the ‘low flame hold’ button is pressed. The minimum flame
position will be maintained from now on, until either the ‘Hand’ or ‘Auto’ buttons are pressed. Low
Flame Hold will be established again by pressing the ‘low flame hold’ button. During ‘Low Flame Hold’
the PID control is obviously ignored. When the system is held in the ‘Low Flame Hold’ position the LED
on the button will be illuminated.

‘Hand’ operation enables the fuel valve position to be set to a specific position, in the range of minimum
to maximum flame. Once a position has been set it is recorded in the M.M. units memory. Each time
the burner starts the fuel valve will be positioned to the ‘hand’ position set previously, even if the M.M.
unit has been powered down. The M.M. system sets the fuel valve to the hand position whenever the
‘Hand’ button is pressed. Once the burner is firing in the ‘hand’ position the firing rate can be adjusted
by switching to the '"M.M." screen and using the bottom @ @ row of buttons on the M.M. facia.
When the system is held in the ‘Hand’ position the LED on the button will be illuminated.

To place the M.M. unit in ‘Auto’ press the ‘Auto’ button and the M.M. unit will follow the PID control.

The ‘Auto’ LED will be illuminated.

See Option #60 for details on Bumpless Transfer.

Lead Boiler Select

A lead boiler can be selected by pressing the LEAD BOILER push button on the front facia of the
appropriate M.M. when in the ‘IBS’ screen. Only 1 M.M. may be selected as lead boiler at a time
or the sequencing will not operate. The lead boiler can also be selected via the D.T.1., but the LEAD
BOILER push button overrides the DTl lead boiler selection.

Note: The selections of Low Flame Hold/Hand Operation/Auto/Lead Boiler Select are non-
volatile, i.e. their status is retained in the event of loss of power.
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2.16.3.3 EPROM Version Numbers

To display the software version number select the M.M. Display screen, then press Channel 1 Up
and Down simultaneously.

HIRI HES EWD
SOFTWARE
VERSITOH
HHABL 1.01
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2.16.4 OTHER INFORMATION AND ILLUSTRATIONS

2.16.4.1 Mini Mk.5 EVO M.M. Facia

AUTOFLAME

Combustion Management Sysiems

MIMI Mk, 5 EVO Systern Pt Mo, MMMS5002E

) s

LEA B L A5

LA RE 'I
ECAMHER

REZET

LCEC LR
e

DHSFLAY = &
ETATLIS il
FUEL
JAETERINI

E.G.A

OO0
CCO

ARl AUTOFLAME
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2.16.4.2 Mini Mk.5 EVO M.M. Enclosure Dimensions

MINI MK5 EVOLUTION OUTSIDE
DIMENSIONS / CUT OUT DETAILS

T = 1 - — = 3
o l [AUTOLLAE] |

} 4H7 } } MINI Mk.5 EVO System Pt. No. MMM5002E }
| . |
. + | — | START | (s o AlMEn ‘7 o |
g ERE ooo |
| } } }

| | | g g |

| \ |

\{ | | | .‘ﬂl l‘“ m |
1l | | \
! 170.00 !
Fem |

o | |

28 | |
N oo i

° [ \'

| i

« - r )

163.00

PANEL CUT OUT DIMENSION

134.00
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2.16.4.3 Schematic Connection Diagram
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d8 |28 | (552
m$wd5w§2§§w3§§§
MINI Mk.5 EVOLUTION (MMM5002E)
SCHEMATIC CONNECTION DIAGRAM DZ‘FUSE
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USE COPPER CONDUCTORS ONLY

VOLTAGE
SELECTOR <) 230
5AT @ @ 2AT

4 Qlo|_|x S|z aDla[2|a|2|a|>
33 Lz [ 2R |lxl]|ala .
3|3(0|,|2]%|8|5/3|%£|5|0||w|z|-|2|5|0|0|8|8|0|a|=2 |z

BLUE
RED

NEUTRAL
LIVE/HOT

o

LIMIT STAT
<
D><
EARTH/GROUND
L
=

| > 3|z 3|z 3 o o
O Ol OO © @ o
O] |9) |9)
50 A = E E
UV DETECTOR | - o o 5
51 v - T z
6 1) o 9] 5
OR 9 - o 3
I 3 |3 “ ===
FLAME ROD s 2 < = -
A . > w»l O w g Ol
wl ol Ol S| o = ¥ & SERVO MOTORS | > X| &
ol z| O ¥ o 2 2| 2 3 < =
X S« =g < | | > O 7
Zl | O] ¥ O] | =| =l W |
o 9« 2 329 g 2 L—— — 1 B s O
~ & O ; x| | 2 g 120Vac 24Vac 8 s E
Y ¥ QT Y gz E T T - & F &
2 < a Y = °<‘ 3 b4 == L N v o o
5A FUSE 3 I T T 59 5
120V/220V LIVE/HOT
NEUTRAL

*NOTE:

FOR 120v, TERMINAL PMP FEEDS POSITIONING MOTORS VIA
A 120-24v TRANSFORMER AS SHOWN IN DOTTED

LINES.
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2.16.4.4 Mini Mk.5 Evolution Specifications

2.16.4.4.1 Classifications

Classification According to EN298 - FBLLJB

Mains Supply: ?gg& I} goj:;: 202 i 47.5 - 63 Hz, Unit max. power consumption 10W
Environment: Temperature 0 to +60°C (32 to 140°F)

Humidity 0 to 90% non-condensing.
Protection Rating:  The unit is designed to be panel mounted in any orientation and the front facia

is IP65. The back of the unit is IP20.

Output Ratings:
230V Unit: Max
Outputs Terminal CFH 250mA Must be connected through contactor

BM  250mA Must be connected through contactor
PFV  1Amp, 0.6 power factor
MFV  1Amp, 0.6 power factor
IG 1Amp, 0.6 power factor

Total Max
Load 3.5 Amp.

2PV 100mA To drive relay only - switched neutral
AL 100mA To drive relay/lamp only - switched neutral
120V Unit:

Outputs Terminal CFH 250mA Must be connected through contactor | . &
BM  250mA Must be connected through contactor EU <E
PFV  2Amp, 0.6 power factor <9
MFV  2Amp, 0.6 power factor 5 3
IG 2Amp, 0.6 power factor -
2PV 100mA To drive relay only - switched neutral
AL 100mA To drive relay/lamp only - switched neutral

Note.

1. The Low voltage connections are not safe to touch. Protection against electric shock is provided by
correct installation.

2. Cabling should be a maximum 10m.

3. Use screened cable as specified in Section 2.14.2.9.4.

4. The burner 'High Limit Stat' must be of the manual reset type.

5. When the system is running at 230V, the supply voltage at which the valve outputs are de-energised
is nominally 143V.
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2.16.4.5 Mini Mk.5 Evolution Electrical Specifications

2.16.4.5.1 Low voltage terminals

E-, E+ Communications port connections to an Exhaust Gas Analyser.
D-, D+ Communications port connections for DTl and/or IBS/lead-lag operation.
BS-, BSS Connections to an Autoflame Boiler temperature detector.

BS-, BSS, BS+ Connections to an Autoflame Boiler pressure detector.

ov OV Supply to Channel 1 and Channel 2 positioning motors.
12V +12V Supply to Channel 1 and Channel 2 positioning motors.
Wi Signal from Channel 1 positioning motor, indicating position.
W2 Signal from Channel 2 positioning motor, indicating position.
W3 Signal from Channel 3 positioning motor, indicating position.
BS- OV Supply to Channel 3 positioning motor.

BS+ +12V Supply to Channel 3 positioning motor.

2.16.4.5.2 UV andionisation terminals

Uv-, Uv+ Connections to an Autoflame UV sensor.

ION Connection to flame rod/ionisation probe.
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2.16.4.5.3 Mains voltage terminals

BOO Mains voltage input. Burner on/off signal. Running interlock circuit.

APS Mains voltage input. Safety circuits (eg Air proving).

CPI Mains voltage input. Proving circuits (eg Gas valve proof of closure)

CFH Mains voltage output. Call for heat.

BM Mains voltage output. Burner motor.

PFV Mains voltage output. Start/Pilot valve.

MFV Mains voltage output. Main fuel valves.

IG Mains voltage output. Ignition transformer.

E Mains supply earth.

N Main supply neutral.

L Mains supply live/hot.

PMP Mains voltage output. Positioning motor power.

C1u Switched neutral - drives Channel 1 positioning motor clockwise.

C1D Switched neutral - drives Channel 1 positioning motor counter clockwise.
c2u Switched neutral - drives Channel 2 positioning motor clockwise.

C2D Switched neutral - drives Channel 2 positioning motor counter clockwise.
C3U Switched neutral - drives Channel 3 positioning motor clockwise.

C3D Switched neutral - drives Channel 3 positioning motor counter clockwise.
2PV Switched neutral - to drive 2-port valve for IBS operation.

Al Switched neutral - Alarm output for lockout/error/E.G.A. error.

F1 Mains voltage input. Selects fuel 1 curve.

F2 Mains voltage input. Selects fuel 2 curve.

S All terminals marked S are internally connected. They are provided for

connections to the various screened cables. Refer to the schematic connection
diagrams, eg section 2.16.4.3.
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2.16.4.6 External Modulation
EXTERNAL
MODULATION
INPUT O—=10V
— >

+ J+] 120086 11738
uhmwoowgmmmwo.—;;

To use external modulation it is required to use a 0-10V input on the terminals as detailed above. It
is not possible to use a steam pressure detector or temperature sensor when using external
modulation. A ‘working stat’ must be fitted on the boiler. See option #45. Option #9 must be set
to zero for external modulation.

Important note:

It is necessary to use a signal isolator to prevent any excessive voltages being applied to these
terminals. The signal isolator used must have the following charcteristics:

Signal isolation voltage- 3.75kV

Creepage- 5mm

Clearance- 4mm

The equipment and cables must be housed in a clean environment- IP55
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2.16.4.7 Outside Temperature Compensation
Thi bles the boil ivoint to b od OQUTSIDE TEMPERATURE
is enables the boiler setpoint to be varie
g o SeP . COMPENSATION | -B
according to the outside air temperature, i.e. as the 2]2/
air temperature drops the boiler setpoint can be | E
increased accordingly. W
B
_____________________________ b
. . . o
An additional module is required (part number | E
MM60015) in order to use the outside temperature L i
probe (part number MM60007). E
R
U
The chart on the right hand side shows how the R
setpoint varies without the outdoor temperature ’ ) 1en_E
P . P . : C/Lﬁ Ciufside Temperature T
The table below shows the relevant options in the OUTSIDE TEMPERATURE 39F A
mini Mk5 evo that need to be set. NIGHT SETBACK NOT ACTIVE
MAINIFAUM SETPOINT 170F [N\
BOILER SETROINT 1920 1D
=)
Ty e
I
O ‘,0\ o\ .oo
s N &
S R

X o
OQ QO OQ 00

79.0 Lowest required value.
0-995 | Minimum required value allowed when O.T.C. optioned.
(see option 80)

80.0 Outside temperature compensation.
0 Disabled
1 Enabled
81.(140 Maximum boiler required setpoint at minimum outside temperature.

50-999 |Value limited in accordance with sensor selected by option #1.

82.-30 Minimum outside temperature.
-40 +40 |If Centigrade units are selected.
-40 +104|If Fahrenheit units are selected.

83./65 Minimum boiler required setpoint at maximum outside temperature.
50-999 | Value limited in accordance with sensor selected by option #1.

84..30 Maximum outside temperature.
-20 +40 |If Centigrade units are selected.
-4 +104 |If Fahrenheit units are selected.
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2.16.4.7.1 Outside Temperature Compensation

Up to 10 mini Mk5 Evolution modules can be used with one outdoor reset controller. The diagram
below illustrates the connections between each of the mini Mk5 evo modules, the outdoor reset
controller and also the outdoor sensor. The data cable is wired into terminals D-, D+, S on the mini Mk5
evo which is the same terminals as used for the DTl module. A DTl is not required for this control but
it can still be used and this would be wired onto the end of the daisy chain.

BOILER 1 BOILER 2 BOILER 3

\
l
\

] e o = i
= i _ - _ - _

1 oo . oo - oo
ms g2 - = - a
e o0 e g (& i ::: [,
= e - i Bl el

UPTO 10
RS485 DATA LINK RS485 DATA LINK BOILERS
OUTDOOR
RESET OUTDOOR SENSOR
CONTROLLER
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2.16.5 Error Checking, Self Diagnostics Fault Analysis and 1.D. Codes

Self Diagnostic Fault Identification Software

The “Error Checking” software, whichisincluded in every M.M. E.G.A. module, continually interrogates
the system for component or data handling failure. This intensive self checking programme is inflicted
on all peripherals such as positioning motors and load detectors as well as the main M.M./E.G.A. system

hardware. The safety related areas, both hardware and software, have been examined and accepted
for UL.

Any error identified by the system is indicated by “ERROR” being displayed and the relevant error
number. In the case of E.G.A. related faults, “ERROR EGA” is displayed with the corresponding error
identification code.

2.16.5.1 Key to Errors Detected in Mini Mk.5 Evolution M.M. System

ERROR- confirms that error has been detected in the M.M. System.

Error Fault Type Code No

CH1 Positioning Error 01

CH2 Positioning Error 02 | - Check wiring & motor

CH3 Positioning Error 08

CH1 Gain Error 41

CH2 Gain Error 42 |- Check wiring & potentiometers are
CH3 Gain Error 43 | zeroed correctly

Load Detector 03 - Open circuit on temperature sensor
12V/5V Supply Error 44 - Internal 5V/12V supply outside limits.

Check 12V on terminals #0V and 12V
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2.16.5.2 Mini Mk.5 Evolution Burner Control Lockouts

Lockout Message Cause
Pre ign fail cpi Proof of closure switch opened during ignition sequence
Check terminal #CPI and proof of closure switches

(cpi = close position interlock / proof of closure)

Safety fail aps No air pressure during start/firing
Check terminal #APS and air switch

No flame signal No flame signal during ignition/firing

Simulated flame The flame is present when it should not be. Call for service
immediately. This is potentially a dangerous condition.

FSR fault CFH |

Main fuel O/P MFV These terminals are self checked within

Start gas O/P PFV __ the mini Mk5 evolution. If a voltage is detected when

Motor O/P BM the output is off (and vice versa) a

Ignition O/P IG  _| lockout occurs.

Prolonged L/O reset Lockout reset button permanently pressed

Pre ign timeout cpi Proof of closure switch not made after valves closed after
firing
Check terminal #CPI and proof of closure switches

UV short circuit Connections to UV tube shorted

Watchdog “....."
RAM test failed

PROM test failed Internal fault diagnostics - contact
CPU test failed ' Autoflame and report code displayed.
Input fault

Lockout 199
Lockout 201
Lockout 202
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Section 3: E.G.A. Exhaust Gas Analysis

3.1 Introduction
3.1.1 Features and Benefits
3.1.2 Overview of System Operation

3.1.3 An inside view
3.1.3.1 An inside view Schematic

3.2 Sensor Characteristics
3.2.1 O, Sensor

3.2.2 CO, NO and SO, Sensors
3.2.3 CO, Sensor

3.3 Commissioning and Setting up Procedures
3.3.1 Introduction
3.3.2 Programming of Fuel/Air Positions
3.3.3 Combustion Trim Operation- 3 Parameter Trim

3.3.4 Trim Timing Operation
3.3.5 Graphical Trim Operation

3.3.6 Efficiency Calculation
3.4 Error Checking, Self Diagnostics
3.4.1 Keys to Errors Detected

3.4.2 LED Status Indication
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.
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Section 3: E.G.A. Exhaust Gas Analysis
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E.G.A. Exhaust Gas Analysis Introduction

3.1 Introduction
3.1.1 Features and Benefits

The E.G.A. Mk.6 isthe accomplishment of twenty years on-going research and development for the exhaust
gassampling system. The E.G.A. canbe used forthree separate applications:

Application No.1: E.G.A. stand alone
Stand alone sampling system. The emissions levels canbe accessed via:

The local display on the front of the E.G.A. facia (serial numbers 5000+)

The remote display pod, localto the installation (max. distance 15m)-older E.G.A. units

The 6 channel 4-20mA signals, user configurable (max.load 250 Ohms each)

The Data Transfer Interface module (D.T.1.); this enables connectionto a PC, BMS, PLC, e.t.c.

Application No.2: E.G.A. combustion trim

Interfaced with the Micro Modulation (M.M.) system enabling combustion trim. The combustion/emissions
levels canbe accessed via:

The M.M. unit. This displays both the commissioned values and the actual values

The 6 channel 4-20mA signals, user configurable

Fromthe M.M. unitviathe Data Transfer Interface module (D.T.1.); this enable connectionto a PC, BMS,
PLC, e.t.c.

Application No.3: EPA compliant C.E.M.S. (Continuous Emission Monitoring
Software)

Ability to monitor the exhaust gases and determine the exact amounts (volumetric and weight) of each of

the exhaust gas parameters. These values are dependent onthe fuel input, the calorific value of the fuel and
the exhaust gas values (%, ppm).

Monitoring Capabilities.

O, Oxygen % by volume

CO  CarbonMonoxide ppm

CO, CarbonDioxide % by volume

NO  NitrogenOxide ppm

SO,  SulphurDioxide ppm

NO, NitrogenDioxide ppm

Combustion Efficiency % (a calculation of CO, and deltatemperature)
Exhaustgastemperature Degrees Celsius or Fahrenheit
Ambienttemperature Degrees Celsius or Fahrenheit
Deltatemperature Degrees Celsius or Fahrenheit

NO and SO, or NO, are monitored only, not used for combustion trim, although limits can be set for NO.
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3.1.2 Overview of system operation

The analyser samples the combustion gas via the stack mounted sampling probe (part #MM10003)
purchased separately from the analyser. The exhaust gas is drawn from the stack by a pump mounted
internally within the analyser. Ensure that the supplied sample tubing is used between the sampling
probe and the analyser. The internal diameter of the sample tubing is 3mm; if a larger diameter tubing
is used the sample gas remains resident in the tubing for a longer period. This will seriously effect the
correct operation of the combustion trim. Contact Autoflame sales team for advice on applications.

Once the exhaust gas has entered the analyser the gas is reduced in temperature by the chiller block.
The chiller block serves two functions; firstly reducing the gas temperature and secondly removing the
condensation from the gas prior to the gas entering the sensors. The condensate accumulated in the
chiller unit is drained every 4 minutes automatically through the drain solenoid.

The exhaust gas is then filtered through the dry filter. This is a fine filter which removes any dust particles
carried over from the cooling process. On leaving the filter the exhaust gas is checked to ensure a
vacuum is maintained prior to entering the pump. On exiting the pump the exhaust gas is again checked
to ensure the pump is producing a pressure. Both pressure switches indicate there operation by the status
indication L.E.D.s. (located next to each pressure switch).

The conditioning process of the exhaust gas is now complete. The gases are now measured by the
sensors. The exhaust gas now exits the sampling system from the clear tubing located at the rear of the
chiller unit.

Important note:

The exhaust gas is vented into the air siream leaving the E.G.A. unit. This is located on the outside of
the E.G.A. enclosure next to the drain solenoid outlet. It is extremely important that the exhaust gas
is vented to atmosphere, i.e. do not install the E.G.A unit within a sealed enclosure. This would cause
the E.G.A. unit to self calibrate on contaminated gas. The E.G.A. unit will self calibrate every 6 hours
or when the burner starts and stops.

If the E.G.A. unitis to be installed in an area of harsh environmental conditions outside those as quoted

for the E.G.A. module then an environmental enclosure is required. Please contact Autoflame sales for
further information on this unit.
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3.1.3 E.G.A. Mk.6 an Inside View (cover removed)

Thermocouple 1/P

NO Cell SO, or N02Ce|| CO Cell
Sample In From
E.G.A. Probe
Sample Inlet CO/NO Bypass SO,
Pinch Valve Pinch Valve Pinch
inch Valve

Filter

Chiller
Block

O2 Cell

CO,, Cell

Pump

L.E.D.
Bank
(See Note) 50, Pump
Green O.K.
Red Fault

PC Output
(Via Lead)
Pt.No. DTI20018) S .

P
A

Vacuum Drain Mains Pressure Fan
Switch Solenoid Input Switch ‘

Data Port
& 4-20mA

Note: Outputs

Green#1 = oK.
Red #2 = Fault or Service
Yellow #3 to 8 = Service Period Indicators (1 LED extinguishes every 2 Months)

Mains Supply = 230V/110V Standard
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3.1.3.1 E.G.A. Mk.6 an Inside View (cover removed)

FLEXIBLE SAMPLING TUBE CONNECTION

THERMOCOUPLE CONNECTION

CHILLER UNIT

PUMP PUMP @

(S0, ONLY) @
PC SETUP
PORT |
L L

FAULT/SERVICE
LEDS

VACUUM
SWITCH

__________________________________________________

FAN
|
1 AMP FUSE
[l [T
LED COLOURS 16 WAY PLUG
g: gESEN DRAIN (MAINS POWER SUPPLY) 16 WAY SOCKET
Y - YELLOW (DATA CABLE & 4-—20mA)
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3.2 Sensor Characteristics
3.2.1 O, Sensor

This electrochemical cellis used forthe detection of oxygen covering a concentration range of 0to 100%. Due
tothe construction of the sensorthey offer along life and a high resistance when used with high sulphur content
fuels. Itistherefore suited to analysis when firing heavy orlightfuel oil. The cell employsthe principles detailed
below:-

The oxygen sensorincorporates alead oxygen cell with alead anode and a gold cathode, using a specific acid
electrolyte. Oxygen molecules which diffuse through anon porous Teflon membrane into the electrochemical
cellare reduced atthe gold electrode. The currentflow betweenthe electrodes is proportionalto the oxygen
concentrationinthe flue gases measured.

Retaining Band

Features:

Virtually no influence from CO, H, S, NOx, SOx and H,, i.e. no cross sensitivity.
No warm up time required.

Operation ranges:

Detectionrange 0-20.9% O,

Accuracy +0.3%

Operatingtemperature 5°Cto 40°C (41°Fto 104°F)

Shelflife 6 months from date of dispatch

(In normal operation the sensor has a life expectancy of 2 years &is guaranteed for 1 year)
Long Term Output Drift <1%signal/monthtypically.

< 10% over operating life.
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3.2.2

CO ,NO and SO,

Sensors

Sensor Characteristics

These sensors are electrochemical cells which are specifically managed by the calibration philosophy within the
E.G.A. unit. The accuracy of these sensors are within 5% at 100ppm. From our experience overthe lastfive
years we would expectto see a drift of £ 10ppm per annum without calibration. In our view this drift would
notbe detrimentalto the operation or application ofthe E.G.A. The EPA compliant E.G.A. unit ensures that this
problem does not occur by performing an automatic self calibration every 24 hours with known constituents of
testgas. The life of the sensorsis afunction ofthe concentration of gases measured overtime. In orderto optimize
the life of the CO cell, the electronics will detect when the signal level from the cell reaches or exceeds 600ppm
and willisolate the CO & NO cells. The gasflowto these cellsis restored once the O, & CO, readings are restored
to alevel within the pre-programmed limits.

CO Measurement:
OnGasFuel

OnFuel Ol

Resolution at 20 deg C
Repeatability

Shelflife

NO Measurement:
OnGasFuel

OnFuel Ol

Resolution at 20 deg C
Repeatability

Shelflife

SO, Measurement:
OnGasFuel

OnFuel Oil

Resolution at 20 deg C
Repeatability

Shelflife
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replacing Sensor

Input Tube

Measuring Range 0-1000ppm

Optional, COis notnormally measured as standard
Tppm

1% of signal

6 months from date of dispatch

Measuring Range 0-1000ppm

Optional, NOisnot normally measured as standard
Tppm

2% of signal

6 months from date of dispatch

Optional, SO, is not normally measured as standard
MeasuringRange 0-1000ppm

Tppm

1% of signal

6 months from date of dispatch

Autoflame Technical Manual

Retaining Screws, Remove when
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3.2.3 CO, Sensor

This is manufactured to an Autoflame specification and the technology employed is thermal conductiv-
ity. This sensor has no moving parts and is not an electrochemical cell. The exact description of how
this works is commercially sensitive. The accuracy is £0.3% of reading. The cross sensitivity is virtually
zero to other gases due to the method of calibration used within the E.G.A. unit. The lifetime is not less
than two years on gas firing, and on oil firing is dependent on the sulphur content of the fuel.

Retaining Band

Measuring Range 0-20%
Shelflife 12 months from date of dispatch
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3.3 Commissioning and Setting up Procedures

3.3.1 Introduction

Commissioning withthe E.G.A. is an extension to commissioning with the M.M. The factory trained technician
must be completely familiar with the commissioning of the M.M. unit before commissioning with the E.G.A.
module. Section #2 ofthe Technical manual clearly explains commissioning withthe M.M. unit.

The commissioning procedure as described mustbe strictly adhered to. Anybody commissioningan M.M./
E.G.A. system musthave an adequate understanding of combustion plantand be officially certified by Autoflame
Engineering ortheirregistered Distributors. Inthe wronghands, hazardous conditions could be made to exist
that could lead to product damage, critical injury or death.

The fundamentalidea of the systemisto set afuel valve position and then set a corresponding air valve position.
Care must be taken when adjusting the fuel and air positions so as not to create any unstable combustion
conditions, e.g. moving the fuel valve to the open position withoutincreasing the air valve correspondingly.

Ifthe system being commissionedis an M.M. withoutan E.G.A. then a combustion monitoris required to check
the exhaust gases. Ifthe system does have an E.G.A.then a combustion monitor should notbe necessary asthe
E.G.A. performs all normal exhaust gas measurements. When burning oil a smoke detection device is necessary
to check smoke generated is within government guide lines.

Ideally, to implement commissioning as quickly as possible arrange for a substantial load on the boiler. The
commissioning procedure can be interrupted due to excess temperature or pressure, causing the burnertoturn
off. Inthese instances the commissioning data accumulated so faris not lost. When the burneris called back
on, the system starts up automatically and commissioning can proceed from where it left off.

Oncethe burnerhasbeen fired the maximum fuel position is entered first then descending fuel positions are
entered consecutively until finally a minimum fuel positionis entered. The CH1 and CH2 positions must always
belessthanthe ones previously entered. However with CH3-CHé itis possible to move the position above or
below the previously entered points. This is important if these channels are used to control FGR (flue gas
recirculation) or atomisation of oil.

On anewly installed system the following procedures should be carried out as listed:

Check allinterconnecting wiring between the M.M. and external components are correct.
Setthe options required (referto option section#2.14.2.4).

Set up positioning motors.

Programme fuel/air positions.

howb-~
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3.3.2 Programming Fuel Air Positions (Systems with the Exhaust Gas Analyser)

CH1, CH2 etc refers to the rows of@ @ buttons with CH1 at the top.

Note: Throughout the commissioning procedure the COM l.e.d. is illuminated.

1.

Ensure 'stat' control circuit is closed, i.e. ensure that there is an input on terminal #53.
P

Select fuel. CLOSE flashes. 'ENTER PASSWORD' is displayed.

Note: If fuel selected is being re-commissioned, press m before COM l.e.d.

stops flashing (five seconds).

Enter Access Code. Adjustthe numbers usingthe CH1 @ @ and CH2 @ @ buttons.

When numbers are set, press @ (CLOSE l.e.d. steady, ENTER flashes)

“SYSTEM ACTIVATE, WATER LEVEL CONFIGURE" is displayed.

On this password screen, it is necessary to set both CH1 and CH3. These are both set to #3 if the
Autoflame water level system is to be active. Alternatively, these are both set to #7 for Mké use
without the water level system. Itis also necessary to set the CH5 value for First Out Annunciation.
Set this to #0 to disable the First Out Annunciation, #1 to display the First Out Annunciation (but
not to lock out) and to #2 to enable First Out Annunciation, i.e. burner locks out.

Then press

The display indicates angular position of servo motors. After the internal checks are made (CLOSE

flashes). Press w to start entering the close position.

Use CH1 to CH4 (as optioned) @ @ buttons to set positioning motors to 0.0.

O
Press n (OPEN flashes).
Press @ (OPEN steady, ENTER MEMORY flashes).

Use CH1 to CH4 @ @ buttons to set positioning motors to their fully open positions.
This is nominally 90.0 for gas butterfly valves and burner air dampers, but may be set to less

than 90.0 degrees if there are mechanical stops/limits.
The E.G.A. unit will now carry out a calibration for 2 minutes.

Press (System purges, at end of purge START flashes).
Press @ (START steady, ENTER MEMORY flashes).

**WARNING * * Do not enter START position before reducing fuel input. This

could result in a potentially dangerous situation.
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10. Use CHI1 to CHé @ @ to set positioning motors to positions where ignition can
take place.

11. Press m (Burner ignites, HIGH flashes).
12. Press w (HIGH steady, EGA flashes).

13. Use CH1and CH6© @ to set maximum firing input (it is not possible to exceed the OPEN
position values). Always increase the air first followed by the fuel angular positions.

14. Press (HIGH steady, EGA steady, ENTER flashes) to view the online combustion
readings. If the readings are satisfactory go to step #16, otherwise go to step #15.

2
15. Press (HIGH steady, EGA flashes).

Make adjustments to fuel and/or air valve positions. Go to step #14.

16. Press (Combination of MM, EGA and RUN flashes).

The system will now carry out 'Auto Commission' routines. No operator intervention will be
permitted during this time. This takes approximately two minutes. While the autocommission is
taking place the EGA. and MM. l.e.d.s flash initially (fuel rich autocommission), then RUN and
MM flash (air rich autocommission). When finished INTER flashes or INTER and START flash.

Note: Only INTER flashes if the number of INTER positions entered so far is less than or equal
to three, thereafter INTER and START flash.

17. Press fo@ or START (INTER or START steady, EGA flashes).

18. Use CH1 to CHé6 @ @ to reduce the Fuel and Air positions. Always reduce the fuel first

followed by the air angular position.

Z
19. Press (START or INTER steady, EGA steady, ENTER flashes).

Observe combustion readings and wait for these values to stabilise. If readings are
satisfactory go to step #22, other wise go to step #20.

@
20. Press (START or INTER steady, MM steady, EGA flashes).

21. Use CH1 to CHé @ @ to adjust valve settings. Go to step #19.

22. Press (Combination of MM, EGA and RUN flashes).

The system will now carry out 'Auto Commission' routines. No operator intervention will be
permitted during this time. This takes approximately two minutes. While the autocommission is
taking place the EGA. and MM. l.e.d.s flash initially (fuel rich autocommission), then RUN and
MM flash (air rich autocommission). When finished INTER flashes or INTER and START flash.
(If START position has just been entered then RUN flashes).

Issue: 1.1.2007 Autoflame Technical Manual Section 3.3.2.1



E.G.A. Exhaust Gas Analysis Commissioning and Setting Up Procedures

If the position just entered was the START position, go to step #24, otherwise go to step #23.

INTER START
23. Press N or N (START or INTER steady, MM steady, EGA flashes).

Go to step #18.

24. Press w to set system into normal modulating mode.

25. If an EGA error occurs in commissioning mode, it cannot be reset using the "press close/open
button". If the fault in the EGA can be cleared the error will reset automatically.
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3.3.3 E.G.A. combustion trim operation

With the E.G.A. trim facility it is possible to expand the M.M. so it will measure and display O,, CO,
CO, and exhaust gas temperature, together with boiler temperature or pressure. It is also possible to
use these values for 3 parameter trim in order to optimise the burner combustion capabilities throughout
the firing range of the burner in a safe manner. This means that the safety is never compromised by
efficiency, but the best burner/boiler efficiency is maintained.

During commissioning, for every paired value of fuel and air, the corresponding values of O,, CO,
CO, are stored. These values are known as the commissioned values. The system will then automatically
induce an 'autotrim' cycle in which the air damper will close 5% of the entered air damper position
and then hold this position for 60 seconds. This is known as the fuel rich part of the autotrim cycle.
After the 60 seconds the values of O,, CO, CO, are stored. The 60 seconds allows the combustion
gases to move through the passes (2/3/4) in order to obtain the new combustion values. After these
values have been stored then the E.G.A. will stop sampling from the stack for 25 seconds and sample
from atmosphere (through the solenoid valve) in order to clear any CO residue that may have been
produced during this fuel rich autotrim. During this time the air damper will now 5% of the entered air
damper position and then following the 25 seconds air flush period the air damper position will be
held for 60 seconds. This is known as the air rich part of the autotrim cycle. After the 60 seconds the
values of O,, CO, CO, are stored. It is now possible to move to the next position in the fuel and air
curve to be entered. Again, this same process will occur and every fuel and air position entered. This
builds up a complete map of the burner's combustion performance (see the graphs on the following

pages).

During the normal run mode, the on-line sample at any position within the burner's firing rate is compared
to the commissioned values. There are 3 individually sampled parameters (O,, CO, CO,) in order to
verify the combustion performance either side of the commissioned value. The software within the
M.M. unit will inflict minute corrections to the channel 2 air damper positions or the channel 5 variable
speed drive in order to maintain the commissioned values. These minute changes ensure that the
originally entered commissioning data is adhered to, irrespective of variations in stack pressure, ambient
temperature (pressure) fluctuations, barometric conditions or fuel pressure changes.

The system trim function is achieved by every paired value for air and fuel having stored values for
O,, CO, and CO at the commissioned value. Deviations from these ideal values are held and acces-
sible via the "COM" button on the MM facia when in E.G.A mode. This data is integrated and ex-
pressed as a degree angular value; this ensures the exact amount of channel 2 or channel 5 trim may
be inflicted at any time to return the system to it's commissioned value at any load condition.
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The importance of measuring 3 parameters

The E.G.A. is continually measuring the formation of CO. The on-line CO value is compared to the
commissioned value. A higher CO reading can be contributed to both lean and rich combustion. A
lack of air will produce imcomplete combustion and the formation of CO up the stack. Also, excess air

around the flame envelope has the effect of chilling the flame edge causing incomplete combustion
and higher CO levels.

An ingress of tramp air through an ill fitting boiler door or flue section will distort the O, reading and
show an increase in this value. This is now not measuring the combustion gases but in fact the influence
of the tramp air.

Single parameter O, trim systems would see both of these conditions as rich (excess air) combustion
and start to trim back the air damper position by closing the air damper. In reality this trim process is
not trimming the combustion gases at this point, but is in fact trimming the exhaust gases which have a
higher influence of O,. This can potentially lead to the formation of excessive amounts of CO but
more importantly this can lead to the formation of dangerous combustion conditions, i.e. incomplete
combustion.

Similiarly single parameter CO, trim systems would see an ingress of air as lower CO, levels in the
flue, inflicting similar dangerous conditions in the boiler.

By referencing all 3 parameters against mapped combustion performance the burner can be trimmed
back to the original commissioned values whilst maintaining the highest degree of safety.

An added benefit of mapped combustion is 'feed forward trim'. In a fuel rich situation where air is
being added, as the burner modulates to a new position the deviation in the air damper is added to
each air position and so maintaining optimum combustion during modulation.

As a safety feature during lean (lack of air) combustion, where air is being subtracted, when modulating,
the fuel and air ratio will return back to the commissioned fuel and air mix for every 10 degrees of fuel
valve movement. Once this position is held the system will determine whether closing the air damper
is still required at this new position. This ensures safe combustion at all times and the safety is never
compromised by efficiency.
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3.3.4 Trim Timing Operation
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3.3.6 Combustion Efficiency Calculations

Based on dry gas.

English Calculation:

% Combustion Efficiency = 100 - (sensible heat loss + Hydrogen and moisture loss).

= 100 - ((K1 (TGTA)+(K2(11214+(TGTA)))
%C02

K1=0.38 Natural Gas(F1)
K1=0.56  Fuel Ol (F2/F3)

K2=0.0083 Natural Gas (F1)
K2=0.0051 Fuel Oil (F2/F3)

European Calculation:
% Combustion Efficiency = 100 - sensible heat loss
= 100-((TG-TA) x ((A/(20.9-02)) + B))
A=0.66 Natural Gas (F1)
A=0.68 Fuel Qil (F2/F3)

B=0.009 Natural Gas (F1)
B=0.007  Fuel Ol (F2/F3)

TG:  Flue Gas Temperature
TA:  Ambient Air Temperature in Boiler House
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3.4 Error Checking, Self Diagnostics
3.4.1 Key To Errors Detected

Errors detected in the E.G.A. part of the system are indicated when COM or E.G.A. display modes are
selected on the M.M. In the event of an E.G.A. failure, the E.G.A. screen on the M.M. will display a
flashing error to enable the operator to identify the issue. This will automatically default to this flashing
display in the event of an E.G.A. error. At this time all other screens will be viewable. The switched
neutral alarm output terminal (#79) can be set to become active or remain inactive in the event of an
E.G.A. error (see option #12 in section 2.14.2.4). Depending on the setting of this option will determine
how the burner will operate, i.e. continue to run based on the original commissioned values (trim and
limits testing disabled) or become disabled until the E.G.A. error is reset and becomes fully operational
once again.

Error Number Fault Description

01 No communications to E.G.A.
Check communications between terminals #23/31 on the E.G.A.
and terminals #25/26 (E+/E-) on the M.M. module.
Ensure that the E.G.A. is earthed (grounded).

08 O, Upper limit exceeded
Check option #19 and section 3.10

09 CO. Upper limit exceeded
Check option #20 and section 3.10

10 CO Upper limit exceeded
Check option #21 and section 3.10

11 O, Lower limit exceeded
Check option #22 and section 3.10

12 CO., Lower limit exceeded
Check option #23 and section 3.10

14 O, Absolute limit exceeded (O, less than specified value)
Check option #25 and section 3.10

15 CO. Absolute limit exceeded (CO, greater than specified value)
Check option #26 and section 3.10

16 CO Absolute limit exceeded (CO greater than specified value)
Check option #27 and section 3.10

20 Pump fault — pump failed/sample system blocked
Check that the sampling probe is not blocked (filter in probe)
Remove sample inlet tubing and press open/close on the facia via
the E.G.A. screen in order to force the unit into a re-calibration. If
the erroris cleared then the blockage is in the probe/sampling tube.
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20 Pump fault — pump failed/sample system blocked (continued)
If error persists check the flow through the E.G.A. module. Isolate
each section and test the flow (this should be 550-650cc/min)
If error persits then remove the inlet to the pump (lower pipe
connection). If the error is resolved then check the filter and
sampling line within the E.G.A.
If error persists replace the pump.

21 O, Cell failure
Check terminal connections on the wires from the cell
Check voltage across the O2 cell

22 CO, Cell failure
Check terminal connections on the wires from the cell
Ensure the temperature sensor is plugged in (right side of cell)

23 CO Cell failure
Check terminal connections on the wires from the cell

30 NO Upper limit exceeded
Check parameter #94 and section 3.10

33 Exhaust temperature upper limit exceeded
Check parameter #96 and section 3.10

35 Exhaust temperature absolute limit exceeded (exhaust temperature greater
than specified value)
Check parameter #97 and section 3.10

Sampling system should be carefully packed in the carton in which was supplied or similar and marked
"Fragile - Scientific Instruments" and "Do Not Drop".

When plugs are removed to disconnect the sampling system, the M.M./E.G.A. control module will
recognise that the sampling system has been removed and will run on M.M. values only depending on
the setting of option #12. The fault Error Code, displayed on the M.M./E.G.A. module will remain
displayed but only when the control unit is in the E.G.A. or commissioning display modes. When it is
in the M.M. mode, all normal values and functions would be displayed. When the fault has been
rectified on the sampling system and it is returned from your dealer, the E.G.A. sampling system can be
plugged in and the M.M./E.G.A control module can be put into E.G.A. mode.

Note: If the E.G.A. is removed then no single point changes can be made to the commissioning
curve since the E.G.A. data will not be present. Ifthe E.G.A. is optioned out in order to make
any single point changes, then once the E.G.A. is optioned back in (option #12), then the
system will need to be re-commissioned or the old data uploaded into the M.M. module.

The Error Code that is displayed can be cleared by pressing " OPEN" and "CLOSE" simultaneously. The
system will now operate normally in the E.G.A. mode and the displays will return to their normal

function.

When first going into commissioning mode, the MM invokes an EGA calibration. If an error occurs at
this stage it will be necessery to fix the EGA and set commissioning mode again (reselect fuel).
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Other Possible Problems

On the M.M. display there are 4 lines of text that may appear when the E.G.A. is awaiting various
parameters to be met.

1- Ambient Temperature- this will read OK, high or low. This must be between 5-40C (40-104F)
or the settings of parameters #27/28. The temperature is measured by a sensor on the
electronics PCB and is cross reference with the sensor on the side of the CO, cell.

2- E.G.A. Trim Threshold- this will be OK or low and is looking at the setting of option #28. This
value is an offset from setpoint, before which the E.G.A. will not operate. This ensures that the
E.G.A. does not pull in high amounts of condensate.

3- Cooler- this will be Ready or Not Ready. There is a temperature sensor on the chiller unit and
this chiller must get down to a set temperature before the pump will start to draw a sample from
the stack.

Check the operation of the fan. When the E.G.A. is powered the fan is the first
component to start-up and the purpose of this is to cool the chiller unit. Ensure that the
door of the E.G.A. is closed and that the 24V dc is present on the fan. If the ambient air
in the boiler house is high, it may be necessary to draw cooler air into the E.G.A.
Check that the cable to the right of the chiller is connected and all pins follow through.
Check the voltage selector switch is set to the correct voltage, i.e. if set for 230V and
the mains voltage input is 120V, the fan will run slowly and not cool the unit.

4- Comms- this can read OK or Not Ok and this is checking for continuity between the E.G.A. and
M.M. Check the wiring between the M.M. and E.G.A. modules.

Fuse keeps blowing

If the EGA is mounted in an excessively dusty environment a build up of particles on the terminals can
cause arcing. If the particles are corrosive then any attack to the conformal coating on the printed
circuit boards can cause tracks to arc & component failure. Any sign of this activity & the unit should
be returned to the supplier.

Continuous O, reading at 20.9%

Check all piping is airtight

Check sample tube is not blocked.

Check that there are no leaks on the flue.

Check the CO/NO pinch valve (V1) tubing for leaks.
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3.4.2 L.E.D. Status Indication

To assistthe end user to determine the basic status and fault diagnosis, the P.C.B. is fitted with status
indicationinthe form of L.E.D.s. The following indications are available:

Green = O.K. System operates correctly.
Red = Fault.
Yellow = 6L.E.D.’seach L.E.D. indicates a 2 month operation period.

(1L.E.D.isextinguished every 2 months-this time is also active during storage).
Red = Pressure switch fail (located: right of drain solenoid).

Green = Pressure switch proved (located: right of drain solenoid).
Red = Vacuum switch fail (located: left of drain solenoid).
Green = Vacuum switch proved (located: left of drain solenoid).

SeeL.E.D. positions below.

Onceallthe yellow L.E.D.shave been extinguished the red L.E.D. will be illuminated, this is an indication
thatthe analyser now requires servicing. The service must be carried outby an Autoflame certified
technician or alternatively returned to our factory inthe UK or US. The system will still continue to operate
during thistime. Whenboththe green & red LED's are illuminated, this indicates that a service is required,
the unit will continue to operate in this condition.

* important: when shipping the E.G.A. unit back to our factory, the unit must be returned in the original
packaging, therefore avoiding additional charges due to transit damage.
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3.6 Electrical Schematics
3.6.1 Interconnection between E.G.A. and M.M. Module
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3.6.2 Interconnection between stand alone E.G.A. modules and DTl unit
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3.7 Testing & Calibration

11! WARNING !!!

As always observe health and safety procedures. An operator working on the E.G.A. must be of
proficient technical standard. Take care when removing the front cover of the analyser. If the Analyser
is powered, the cooling fan will be in operation.

3.7.1 Approach to Testing & Calibrating an E.G.A.

Please see section 3.8 for E.G.A. modules with a serial number greater than 5000 (all calibration, cell
replacement and testing is made through a local display).

Please see section 3.9 for E.G.A. modules with a serial number less than 5000 (all calibration, cell
replacement and testing is made through a PC).

The information contained in this manual provides a comprehensive understanding and operation of
the Exhaust Gas Analyser (E.G.A.) units. If using this manual for the first time please read all of it
thoroughly before working on an E.G.A. unit.

The method test and calibration is based on the E.G.A. being connected to PC running the ‘EGA PC
Calibration Software’. (This is a standard product available from Autoflame pt No. DTI20018, com-
prising software supplied on a diskette and a lead that connects from a PC serial port to the EGA setup
port. The lead is identified by red shrouds at each end).

For brevity, the various screens, information and actions that may be carried out on the PC are not
covered in detail in this manual, only a brief overview is given. Operators can quickly familiarise
themselves by working hands on through the various menus on a real system. Throughout the manual
any examples of text that are displayed on the PC screen are shown in bold.

To install the software on the PC make a subdirectory on the hard drive, using the DOS copy com-
mand, simply copy all files from the diskette to the PC hard drive. To start the program type EGATOPC
<return>. (The program runs in DOS only. A mouse is NOT supported). The first time the software is
run select SYSTEM from the main menu. This is the setup of the PC configuration to work as mono-
chrome/colour screen, printer port.... can be set. Once all items have been worked through the
settings are stored immediately. The next time the program is run these settings will be restored
automatically. If the system settings need modifying subsequently then select the SYSTEM menu and
change the settings as desired.

At all times when the EGA is sampling, during day to day operation or testing, it must be kept upright
otherwise condensate may find its way out of the chiller block, into the filter and beyond.
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3.8 EGA local display features and capabilities

The following information is provided in order to enable the Autoflame E.G.A. system to be set-up,
calibrated and serviced by the end-user. With the local display it is possible to perform all the
operations previously accessed through the EGA to PC software.

To ensure that the combustion readings are correct, it is recommended that the E.G.A. should be
either checked or calibrated once a year. Error codes and fault history displayed on the E.G.A.
screen or through the Micro Modulation unit must be observed. The E.G.A. will log up to 10 faults,
with the oldest being discarded after 10 faults, and will record the error type and date and time
when the error occurred.

At any point during the E.G.A. set-up procedure, press to revert back to the online
combustion values. If using an SO, or NO, sensor it is necessary to press w again to view

these online values.

The online display shows:
0, %
CO,- %
CO-ppm
NO- ppm (if optioned)
Ambient temperature- °C or °F
Exhaust gas temperature- °C or °F
Delta temperature- °C or °F
Combustion efficiency- %
SO_- ppm (if optioned) OR NO._- ppm (if optioned)
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3.8.1 Fault history
Press to view the fault history log. Up to 10 errors are logged in the E.G.A. and each

error is displayed with the date and time when it occurred. To view the previous 10 errors in time

. @ FAULT
sequential order press | ~, -~ | to move through each one.

3.8.2 E.G.A. Status

@ . .
Press| srarus|to view the various E.G.A. status screens.

The first status screen shows:
E.G.A. operating mode- with MM or stand alone
Software version
Fuel selected
Date, month, year and time

Q .
Press the button to move to the next status screen. This shows the number of hours run

in each fuel.

@ . .
Press the button to move to the last of the status screens. This shows when the E.G.A. is

next due for a service. This date will be exactly one year since the unit was sent out, and
corresponds to the 6 amber L.E.D's on the E.G.A. These lights can only be seen when the door is
open (in the bottom left hand corner). One light is extinguished every 2 months, and once these
have all gone out then the E.G.A. is due a service. It is recommended that each E.G.A. is sent back
for an annual service.
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3.8.2 E.G.A. local display set-up guide and calibration options

3.8.2.1 E.G.A.set-up guide

To enter the set-up mode, firstly press the button to display the online combustion values.
Press to enter the set-up mode. Once this button is pressed the password screen will

activate. Enter the password using the CH1 @ @ and CH2 @ @ buttons. The CH1

buttons change the units and the CH2 buttons change the tens value.

Once the correct password has been entered, press to enter the "SELECT FUNCTION"

mode.

3.8.2.1 Select Function
The "SELECT FUNCTION" screen is displayed.
Use the CH1 @ @ buttons to select the function to be changed. Once the desired function is

selected, press m to change the settings for that function.

The various settings you can change include:
Setting the date and time
Configuration of the E.G.A.
Configuration of the six 4-20mA outputs

3.8.2.2  Setting the date/time

Once "SET DATE/TIME" is displayed press m

The CH1 @ @ buttons scroll through the various options to change,
i.e. date, month, year, hour and minute.

The CH2 @ @ buttons change the actual value for each option.

Once the date/time has been set, press m to return to the "SELECT FUNCTION" menu.
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3.8.2.3  Configuration of the E.G.A.

Once "E.G.A. CONFIGURE" is displayed press

The CH1 @ @ buttons scroll through the various settings that can be changed. When the
desired setting is displayed, press m to start making any changes.

The settings that are adjustable through the "E.G.A. CONFIGURE" menu include:

(For each setting the function of CH1 @ @ and CH2 @ @ buttons are shown)

cn QO O ciz2 O O

Operating mode with MM or stand alone no function
Temperature unts imperial or metric no function
Efficiency calculation english or european no function

ID number 1-10 no function

NO sensor fitted or not fitted no function

SO2 sensor fitted or not fitted no function

CO/NO pinch valve selects fuel selects open or close
Change the password units tens

Once the required changes are made for a particular selection, press to move to the next
selection, i.e. after changing the ID number press to move to the NO sensor selection.

Once all required changes have been made, use the CH1 @ @ buttons to scroll to the

"RETURN TO SELECT FUNCTION" screen and press
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3.8.2.4  Configuration of the six 4-20mA outputs

Once the "4-20mA OUTPUTS" screen is displayed, press to set the correct outputs and

signal range.

The CH1 @ @ selects which output (1-6) is to be changed. When the correct ouput is

displayed press to make the changes.

Use the CH1 @ @ to select which output signal is required.

The possible output signals are listed below:
O.-%

O, %

CO-ppm

NO- ppm

Exhaust temperature- °C or °F
Efficiency- %

SO,-ppm

Smoke density

Air temperature- °C or °F
Ambient temperature- °C or °F
Ready Status

Once the desired output signal is selected press m . For each output (1-6) and chosen

output signal it is necessary to set a range (4-20mA).

Firslty the lower range is set (4mA). The CH1 @ @ changes the units (i.e. 0.1%, 1ppm,e.t.c)
andthe CH2 @ @ changes the tens (i.e. 1.0%, 10ppm, e.t.c). When the correct lower range
is set press .

Nextthe upperrangeisset(20mA). The CH1 @ @ changes the units (i.e. 0.1%, 1ppm,e.t.c)
and the CH2 @ @ changes the tens (i.e. 1.0%, 10ppm, e.t.c). When the correct upper range

is set press .

The next 4-20mA signal will now need to be set. Once these are all set (or the desired ouputs are

set), use the CH1 @ @ buttons to scroll to the "RETURN TO SELECT FUNCTION" screen and

press , or press to return to the online cambustion values.
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3.8.3 Changing the cells and test gas calibration

This section describes the procedure for changing out the cells of the E.G.A. in the field and also
applying a test gas to calibrate the cells.

When in the normal operating mode, i.e. the button is illuminated. Hold down the

button for 2 seconds in order to enter the calibration menu. Once this is done the
"CALIBRATION METHOD" menu will appear.

Usethe CH1 @ @ buttons to select which calibration method is to be used. The 2 choices are

"CALIBRATION CODE" and "GAS CALIBRATION". Once the correct screen is displayed press

m to proceed.

3.8.3.1 Calibration code
Once m has been pressed "SELECT CELL TYPE" will appear. Use the CH1 @ @ to
select the cell that is to be replaced and then press

It is now necessary to enter the 15 digit code. This code contains information regarding the
manufacture date and range it was set for.

To do this use the CH1 @ @ buttons to move left and right to select the digit to change. Then

use the CH2 @ @ buttons to change the value for each digit.

Once the correct code has been entered press m
If the wrong code has been inputted, then "INCORRECT CODE" is displayed. Press to

return to the "SELECT CELL TYPE" screen and start again.

Press @ when finished to go back to the online combustion values.
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3.8.3.2  Gas calibration

Once has been pressed "SELECT CAL GASES" is displayed. Use the CH1 @ @ to

select the gas and use CH2 @ @ to select "YES/NQ" for each gas.

Once the correct test gas constituents are selected press to continue.

"SET GAS SPANS" will be displayed. Now it is necessary to set the percentage of each gas is the
test gas.

Use CH1 @ @ buttons to select the gas and the CH2 @ @ buttons to select the

percentage for each gas.

Once this is set press to continue. The E.G.A. will perfrom a zero calibration and then the

"CONNECT CAL GAS" screen will be displayed. Once the test gas is connected, and the flow is set

with the flow gauge (550-600cc), press to perfom the test gas calibration.
Press @ once this is finished to return to the online combustion values.
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3.9 EGA Set-up Software Introduction

The following information is provided to enable the Autoflame E.G.A. system to be calibrated and
serviced by a factory trained technician.

The software is operating a context sensitive help system. This means that by pressing the F1 func-
tion key you will get a help message specific to the function selected in the program. If you are
unable to find the HELP you require in the software notes go to the desired function in the program
and press F1.

The E.G.A. calibration software is accessed using an IBM PC or compatible, running MS DOS
together with the software and data cable provided. The PC operates via the RS 232 serial port,
either COM1 or COM2 and the corresponding serial port in the E.G.A. (see diagram 3.1.3) The
serial port in the E.G.A. is a 9 pin ‘D’ type connector on the cell board. The dust cover on the D
connector must be replaced after use.

To ensure the combustion readings are correct the E.G.A. should be either checked or calibrated
once a year. Error codes and information displayed on the local display, the remote display pod
(used for stand alone analysers) or the M.M. unit (used for combustion trim) must be observed.

The E.G.A. will log faults and retain the types of fault stating the date the fault occurred. Up to 10
values will be logged with the oldest fault being discarded. The logged values may be displayed on
the PC.

Once connected it is important to establish communication is correct. This is displayed on the PC
screen, top left, with the message “EGA Communicating OK”.

Should there be a communications problem please check the following points:

1) The data cable that is being used is the correct type as supplied with the software.
2) All interconnections are correct and secure.

3) The E.G.A. is powered and operational.

4) The correct serial port is selected from the software, (COM1 or COM2)

e 2 Metres

- =

‘ e Serial Connection Connection to E.G.A. IR
“== % to Computer (red) Serial Port (red)

Cable & Disk Part No. DTI20018

3.5" Floppy Disk (EGADISK)
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3.9.0.1 Software Possiblities

The E.G.A. 6 channel analogue output facility is PC configurable to enable the user to set the range and
items of data required and also user selectable. Via the same software and connection lead (part no.
DTl 20018) the E.G.A. can be configured and operated as required. This can also be used to service,
fault find and calibrate the unit in two ways:-

Replacement sensors are supplied pre-coded which is entered into the EPROM of the unit to
calibrate the cell.

Test gas calibration by placing known concentrations of gas through the E.G.A. module.

Selecting the output signals of the 4-20mA
There are eleven possibilities:-

O, range adjustable

CO, range adjustable

CO range adjustable

NO range adjustable

SO, range adjustable.

Exhaust gas temperature

Efficiency/nett/gross

Input for ambient air temperature i.e. combustion air inlet on burner
Air temperature input 4-20mA

E.G.A. unit air temperature ambient

Smoke density auxiliary input/output 0-10v from smoke obscuration 4 to 20 mA output.

TS0 ONOO WD~

- o
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3.9.1 Using The Software
Calibrate Sensor (Replacing a Sensor)

The use of this facility will enable the user to calibrate the sensors within the E.G.A.. Each sensor is
supplied by Autoflame complete with it's own unique calibration code number.

step 1. Removing the sensor to be replaced. Power the unit down before removing the sensor.

a) For O, and CO, sensors disconnect the corresponding plugs associated with the
sensor and the two plastic tubes, now remove the sensor retaining strap and install the
new sensor following the steps in reverse order.

b) For CO, SO, and NO sensors, disconnect the corresponding plugs associated with
the sensor, now remove the three screws located on the top of the sensor, only replace
the sensor head. Do not remove the plastic tubing from the sensor housing. When
tightening the new sensor in place ensure a tight fit so that the cell does not leak, but
ensure that the screws are not over-tightened as this can lead to cracks in the cell that
would cause leaks.

step 2. Select Calibrate Sensor from the tool bar displayed at the bottom of the screen page. This
command will allow you to change a sensor without the need for test calibration gas.

step 3. After selection of the desired type of sensor from the menu listing, press the Enter key.
step 4. Type in the calibration code at the prompt and type Enter.
step 5. The E.G.A. communications will update the P.C. with information regarding the types of

sensor fitted, i.e. CO, NO, SO,, CO, and O,

step 6. Changing of the sensor is now complete, remove serial connection and replace cover
on the E.G.A. unit. If the cover is left off the E.G.A. the internal components may over
heat due to lack of cooling air from the fan located on the base of the unit. If the internal
temperature is above +40 deg C (104F) or below +5 deg C (40F) the pod or M.M. unit
will display “Ambient Temperature High” or “Ambient Temperature Cool” respectively.

Note: Only sensors purchased as spares have a code number issued.
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3.9.2 Status
When the status toolbar option is selected the PC will display all the information from the E.G.A. unit.
The information will only be received provided the E.G.A. is communicating with the PC. Ensure the

E.G.A. is powered.

The Status screen will display the following information typically:

EGA Identification Number: 1

Operating Mode: EGA with MM
Operating Status: Ready for operation
Monitoring: Oxygen ®)

2
Carbon Dioxide CoO,
Carbon Monoxide 1 CO

Nitrous Oxide NO
Sulphur Dioxide SO,
Run Time (Fuel 1) 433 Hours
Run Time (Fuel 2) 120 Hours
Run Time (Fuel 3) 10 Hours

Note: The above information is an example of Status information available
3.9.3 Faults

The Faults screen page shows the listing of all fault conditions that have occurred on either the M.M.
unit or the Stand alone display Pod. Up to 10 faults can be stored and displayed after this, subsequent
faults will erase the oldest fault listed. The date the error was detected and the Error number will also

be listed.

Example:
1 : 12/09/96 O, cell failed (21) Error number
2 : 04/10/96 Pump failed (20) Error number
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3.9.3 Options

This facility allows the user to select those options for the desired operation of the software. The user
can configure the various options by pressing the Enter key when set to the required menu. Once
Options has been selected the Configuration Menu will be displayed, showing the following menu
options.

3.9.3.1 4 - 20mA Outputs

As standard the E.G.A. unit is supplied with 6 4-20mA output channels. The user can programme the
required output from the function menu and configuring to the desired range. The minimum output is
4mA the maximum output is 20mA, each can be set to the range required.

Standard Factory Setup

CH No. Selection Min Max
CH1 0, 0 20.9
CH2 co, 0 15
CH3 Cco 0 999
CH4 NO 0 999
CH5 Deg C 0 400
CHé Eff % 0 100

An external PSU is not required for the analogue outputs. The maximum permissable load on each
analogue output is 250Q. All the negative terminals are common to each other. The analogue outputs
as a whole are isolated.

3.9.3.2 EGA Operating Mode

The E.G.A. Mode Setup allows the user to select the type of sensors and the desired operation on the
analyser. The menus for each option show the selection available at each point. Use the Enter key to
move to the next value, use 'Y’ to denote selection of the NO and SO, sensors, or ‘N’ if not in use.
When selections are complete press Enter.

If you select this option but decide not to change any values press the Escape key.

Setup configurations available:

Identification Number

CO Sensor type

Stand Alone or MM operation
Efficiency Calculation

NO, Sensor fitted

SO Sensor fitted
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3.9.3.3 Pinch Valve Control

This facility allows the user to measure CO and NO when operating on F2 or F3 fuel programmes. As
standard, CO and NO will only be measured when operating on fuel programme F1. This F1 pro-
gramme should always be used for the operation of gas firing. This facility may be required if gas is
operating on F2 programme or the user would like to measure CO and NO when burning fuel oil.

V1 = Pinch valve No.1 (brown)- CO/NO pinch valve. This pinch valve is located at the top of the cell
PCB. Second from the left, with a brown top to the valve.
V2 = Pinch valve No.2- SO, pinch valve.

To check the pinch valves operate correcily:

The Pinch valves are checked in the M.M. Run mode. Select fuel 1 (F1), press E.G.A. to display the
E.G.A. information. Check that pinch valve 1 is open. The black topped pinch valve (V3) should close
when an E.G.A. calibration takes place, at this stage the sample line is closed and the drain solenoid
is opened. At all other times, i.e. when no calibration is taking place the black topped valve should be
open.

Select fuel 2 (F2). Check pinch valve 1 is closed all the time fuel 2 is selected, unless this has been
changed by the user as described earlier in this section.

V3 pinch valve. V1 Pinch valve No.1 V2 Pinch valve No 2.
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3.9.3.4 System Configuration.

This function allows the user to select the following:

Language: English, German or French.
Serial Port: 1or2

Monitor: Colour: Yes or No

Printer Port: PRN as standard

Baud Rate: 9600 as standard

3.9.3.5 Test and Calibration Menu.

Options available:

Enter report details

Set time and date

Clear fault records

Print report

Modify Distributor details
Load fault record to disk
Sensor calibration dates
Return to main menu

Sa me o0 T Q0

3.9.3.6 Return to Main Menu (press ESC key)
3.9.3.7 Quit.

This will return the user to the DOS prompt.
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3.10 Limits on Five Measured Combustion Parameters
3.10.1 Overview of System Operation: Features and Benefits

The limits control software, which is included in every M.M. E.G.A. module, further extends the
application and control possibilities of the system when the E.G.A. sampling system is fitted. The
function of the limits control software enables the end user or commissioning engineer to insert upper,
lower and absolute limits on either or all of the five combustion parameters that the E.G.A. system
measures; O,, CO,, CO, NO and exhaust gas temperature. To invoke this additional control facility,
follow the commissioning data and technical information sheet within this section.

The limits control software is configured in two distinct forms: “Standard” limits or “Absolute” limits.
Either configuration is a user variable selection via the options in section 2.14.2.4

“Standard” Limits:

“Standard” limits are a set percentage volume, ppm or temperature above or below the commissioned
value for O,CO,, NO and exhaust gas temperature. In the case of CO, it is a specific amount of ppm
(parts per million) above the commissioned value. These values are entered when commissioning of
the E.G.A. system has been completed throughout the load index of the burner.

“ Absolute” Limits:

“Absolute” limits are a specific percentage volume (numerical value). In this form only an ultimate low
value may be puton O, in percentage volume and an ultimate high value for CO, in percentage volume,
ppm or temperature. In the case of CO an ultimate high value in ppm may be entered. In the case of
exhaust gas temperature an ultimate high temperature maybe entered. These values are entered when
commissioning of the E.G.A. system has been completed throughout the load index of the burner.

The values for either “Absolute” or “Standard” limits are implemented via the Micro Modulation
Controller options as in section 2.14.2.4. When an entered limit is exceeded, either in “Absolute” or
“Standard” configuration, the following alternative control functions are available to the user (selected
via options).

Control Function 1.

The trim function is turned off automatically and the system runs on M.M. fuel and air positions only,
i.e. the original commissioning data. Also an error value is displayed (see error listings). The error value
displayed can be cleared and the trim function reinstated by pressing the “Open” and “Close” buttons
simultaneously when viewing the E.G.A. error or data.

Control Function 2.

The combustion system is shut down, i.e. the burner stops running. Also an error value is displayed (see
error listings). The error value displayed can be cleared and the combustion system restarted by pressing

the “Open” and “Close” buttons simultaneously when viewing the E.G.A. error or data.

(See relevant data sheets and drawings showing the control forms and facilities detailed above).
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3.10.2 EXAMPLE OF LIMITS ON
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3.10.3 EXAMPLE OF LIMITS ON
CO2 MEASUREMENT
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3.10.4 EXAMPLE OF LIMITS ON
CO MEASUREMENT
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3.11 EGA Dimensions

DOOR HINGED ————==—]
THIS SIDE

\ LOCK SPECIFICATION:

RADIAL PIN TUMBLER LOCK
WITH RAISED BEZEL

2 KEYED PASS

CAM 65264—0100CA

NOTE:
DEPTH OF PANEL WITH FIXING BRACKETS = 181mm (7.1257)

4 OFF FIXING HOLES @8mm (5/16")—

319 (12.567)

!

A

—
—

TOP

128"
SN
\
\

319 (12.567)
185 (7.29”)

345 (13.58") |

PANEL FIXING BRACKET ——

If EGA is in a hot areq, cool air should be directed from a lower level or from outside with a filter.
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3.12 Standard E.G.A. Sampling Probe

3.12.1 Installation and Maintenance

E.G.A. Sampling Probe Installation.
Mount the sampling probe at an angle of approximately 45 degrees.
Install a 1.5" B.S.P. socket on the flue or other point that the sampling probe is to be positioned.

Mount the main body of the probe as far in as possible; adjustment is made by loosening the grub
screws in the flats of the 1.5" B.S.P. bush supplied on the probe.

Keep the thermocouple cable and sample tube away from hot surfaces.

Note: For correct E.G.A. operation, the probe must be positioned without air leaks as this will give
incorrect readings on all sensors.

E.G.A. Sampling System Unit Installation

Push the sample tube onto the inlet tube. Plug the thermocouple connector into the socket and tighten
the screw.

To obtain optimum performance and reliability do not mount the unit in ambient temperatures above
40 degrees C (104F) or areas of direct heat radiation. Ensure that the air flow to the intake in the

bottom of the E.G.A. unit is not impeded and the air temperature is less than 40 degrees C (104F).

Do not mount the units where excessive vibration occurs (floor standing racks are available from
Autoflame Engineering Ltd).

Position the sample tube so that the sample slopes down to the E.G.A. unit at all times.
The E.G.A. unit must always be mounted lower than the E.G.A. probe.

Diagram to show correct mounting/fixing position.

o AvrermamE [n) l AvremaME [
Mk.6 E.G.A. Sample Tube Mk.6 E.G.A.
Unit Unit
ol ) ol B
o o Incorrect o o Correct
?ﬂ @ Fixing, H @ Fixing.
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E.G.A. SAMPLING PROBE

E.G.A. Exhaust Gas Analysis
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E.G.A. Exhaust Gas Analysis
3.12.3

END VIEW

OUTER CASING \

HIGH TEMP. FILTER \

CROSS SECTIONAL VIEW

Standard EGA Sampling Probe

/ CAP HEADED SCREW

HIGH TEMP. WOOL
/

\
\
O } /GAS INLET PORTS
\
O \
\

ALL PARTS MANUFACTURED | \
FROM STAINLESS STEEL
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E.G.A. Exhaust Gas Analysis Standard EGA Sampling Probe

3.12.4  Maintainance of the Sampling Probe

On gas only applications it is unlikely that there should be continual maintenance required on the stack
mounted probe. It is advised that the probe is checked annualy on gas firing applications in order to
ensure that the probe is free of any blockages. On heavy or solid fuel applications, deposits may build
up in the outlet part of the tube. If the tube blocks a 'pump failure' will be displayed on the M.M. unit
(See Section 3.3.1).

The deposits can be cleared by running a long drill (7mm)(.275") up into the outlet tube by hand. Twist
and withdraw the drill often so as to pull outthe deposits, otherwise the deposits will be pushed further
into the probe assembly.

Sectional Diagram to Show Method of Clearing a Blocked Outlet Tube.

N
Outlet Tube

e

Drill

Mounting Bush

3.12.6 Servicing E.G.A. Sampling Probe.

Ifthe filter assembly in the E.G.A. sampling probe is blocked then it is necessary to disassemble the probe
and fit a new pre-formed fine filter and coarse filter material. To check if the E.G.A. probe is blocked
connect it to the E.G.A. If the flow drops by more than 100 cc/min then the filtering materials must be
replaced.

To disassemble the probe, remove the two cap headed screws visible on the outside of the assembly (one
each end). The whole of the internal assembly can now be withdrawn from the sample connection end.
Remove all traces of the filtering materials from the stainless steel filter. Check that the ways in the
stainless steel filter are clear and also the inner sample tube. Very carefully (the pre-formed fine filter
is delicate) push the preformed filter onto the stainless steel filter.

Slide the inner assembly back into the stainless steel outer casing. Pack the void between the fine filter
and the outer casing with coarse filtering material as shown on the filter assembly diagram. Use a small
rod to pack the material down a little at a time. Reassemble the exhaust gas inlet end plate and the two
screws.

After reassembly connect the probe to the E.G.A. and check that the drop in flow is no more than
50 cc/min.
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E.G.A. Exhaust Gas Analysis

3.15 Technical Specifications

Electrical Supply:
Pump Flow:

Environmental Rating:

Air Conditioned Unit:

Temperature Range:-

E.G.A.

Ceramic sampling Probe
Type "S" Thermocouple

Type "K" Thermocouple

Issue: 1.1.2007

230V/50Hz or

550-650 cc/min (0.55-0.65 |/min)

IP20
NEMA1

IP54
NEMA13

Min. +5 deg C (40F)
Max. +40 deg C (104F)
0-1600 deg C (32-2912F)
0-1600 deg C (32-2912F)

0-400 deg C (32-752F)

Autoflame Technical Manual

Other Information and lllustrations

110V/60Hz (selectable)

Section 3.15.1



E.G.A. Exhaust Gas Analysis Other Information and lllustrations

3.15.2 General Assembly of Dry Filter

5
e
=
o.
s
S
|

——SAMPLE IN

GREEN RED

FILTER MATERIAL IS
PACKED UP TO THE TOP

: |7 FILTERING MATERIAL (AS SUPPLIED)

SPACE ALLOWS EVEN
FILTERING OVER TOTAL

ﬁ SURFACE AREA OF FILTER

N.B. FREE SPACE MUST BE LEFT AT BOTTOM TO STOP ANY PREMATURE BLOCKAGE
THE SAMPLE IN & OUT PIPES MUST BE CONNECTED CORRECTLY OR BLOCKAGE
WILL OCCUR WITHIN A FEW HOURS.
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E.G.A. Exhaust Gas Analysis Other Information and lllustrations

3.15.3 General Assembly & exploded view of the Particulate Filter

INLET TUBE

TOP CAP
PT No.OR70026 "O" RING

GLASS OUTER SLEEVE ———

FILTER RETAINING CAP

/QR\
- | O
! | oOo N | | o
NS
o N\
Pt. no. FILTER1002 FILTER —— | | A S
| oo 1050
D « | | 9 o
| AT s
=N | peedA] 10! 1 7rssd
\%é 10|
|
| 1O
Pt. no. FILTER1001 L
CARTRIDGE — %
FILTERS !

PT No.OR70026 "O" RING

INTERNAL BODY

ASSEMBLY SHOWN
FULL SIZE

OUTLET TUBE

SAMPLE OUT
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E.G.A. Exhaust Gas Analysis Other Information and lllustrations

3.15.4 High Temperature Probes
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E.G.A. Exhaust Gas Analysis Other Information and lllustrations

3.15.6 Ceramic Sampling Probe Assembly

910 0.D. X 28 I.D. STAINLESS TUBE

ISOMETRIC ASSEMBLY
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E.G.A. Exhaust Gas Analysis Other Information and lllustrations

3.15.7 O2 Interface Module

The O2 interface module allows the use of an existing O2 sensor and in-situ probe to be used in
conjunction with the M.M. control.

The O2 analyser is only measuring the O2 reading from the sensor and the exhaust gas temperature
via a thermocouple mounted into the stack. It is important to note that the signal from the O2 sensor
must be a 4-20mA and the thermocouple reading must be a 0-10V signal. These signals must be ranged
as below:

O2 reading: 4-20mA=0-20.9% O2
Thermocouple reading: 0-10V =50C-400C (122F-752F)

Although the analyser is only measuring the O2 reading from the stack it is possible for the O2 interface
module to extrapolate a CO2 value from the O2 sensor reading. These value can then be displayed
on the M.M. facia (via the E.G.A. button) or via the D.T.I. on a PC or BMS interface.

Parameter #60 is used to set the operation of the O2 interface module.

If this is set to a value of O then the efficiency will be calculated from the exhaust temperature and CO2
value and this will be displayed on the M.M. facia. The CO reading will always be displayed as a zero
value.

If this is set to a value of 1 then the CO, NO, exhaust temperature and efficiency will remain blank.

If using the O2 interface module it is possible to use the limits for O2 readings and exhaust gas
temperature readings.
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E.G.A. Exhaust Gas Analysis Other Information and lllustrations

Interconnection between M.M. Module and O2 Interface Module

PART No.MM10013

(O POWER ON INDICATION

02 INTERFACE MODULE
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L 02 ANALYSER
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02 THE INTERFACE MODULE
WILL EXTRAPOLATE CO2 FROM THE 02
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TRANSFER INTERFACE UNIT TO THE CLIENTS
B.M.S. NETWORK.
CO,NO, TEMP/EFF. WINDOWS REMAIN BLANK
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E.G.A. Exhaust Gas Analysis Other Information and lllustrations

3.15.8 Chilled Environmental Enclosure

In areas of harsh ambient conditions, or excessive heat, it is necessary to utilise an environmental
enclosure with the E.G.A. module. This allows protection to the E.G.A. from excessive heat and
dust and ensures that the E.G.A. is well protected. By utilising this enclosure, this allows the E.G.A.
to operate under the correct conditions in order to sample the exhaust gases.

Autoflame manufacture a chilled environmental enclosure that uses a chiller modules and control
panel in order to maintain the E.G.A. that is installed within the enclosure at a set temperature. The
temperature is user-adjustable by means of a thermostat counted on the unit but is nominally set for
35C (95F), which ensures ideal operating conditions for the E.G.A.

Please see the diagram below showing information on the chilled environmental enclosure. Please
contact Autoflame sales for further information.

E.G.A. TUBING \NSEPT\L
EGA SAMPLING TUBE

‘ VY . CONNECTION

E.G.A. THERMOCOUPLE SOCKET
@ e EGA THERMOCOUPLE PLUG

— EGA FITTED ONTO
ANTI-VIBRATION
MOUNTS

600

550

CHILLER UNIT

B
[2udoriAve 5
S

PANEL

i
i
|
|
|
|
I
|
|

] 1 115v/230v
|
|
i
|
|
|
|
i
|
|
i
|

-
|
|
|
|
|
|
|
|
|
|
|

PANEL TO BE MOUNTED
USING EXTERNAL MOUNTING FEET
DRAIN TO OUTSIDE OF CABINET-

BACKPLATE
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E.G.A. Exhaust Gas Analysis

3.16 Shipping the E.G.A.

The EGA is a scientific instrument with delicate components. Whenever the EGA is shipped, it is
essential that the EGA is packed carefully in an Autoflame EGA shipping carton as originally sup-
plied.

Ensure that delivery carriers treat the package appropriately. Label the package as containing
delicate scienctific instrument.

If the EGA is damaged, repair costs will be incurred.

Please contact Autoflame Engineering or your local dealer to obtain a new Autoflame carton.
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