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DANGERS, WARNINGS AND NOTES OF CAUTION

This manual is supplied as an integral and essential part of
the product and must be delivered to the user.

Information included in this section are dedicated both to the
user and to personnel following product installation and
maintenance.

The user will find further information about operating and use
restrictions, in the second section of this manual. we highly
recommend to read it.

Carefully keep this manual for future reference.

The following:

@ Entails the customer’s acknowledgement and acceptance of the com-
pany’s general terms and conditions of sale, in force at the date of
order confirmation and available in the appendix to the current price
lists.

e |s intended exclusively for specialised, experienced and trained users
able to operate in conditions that are safe for people, the device and
the environment, and in full compliance with the requirements set out
on the following pages and with current health and safety regulations.

Information regarding assembly/installation, maintenance, replacement

and repair is always and exclusively intended for (and therefore only to be

carried out by) specialised personnel and/or directly by the Authorised

Technical Service

IMPORTANT :

The supply has been made at the best conditions on the basis of the
customer’s order and technical indications concerning the state of the pla-
ces and the installation systems, as well as the need to prepare certain
certifications and / or additional adaptations with respect to the standard
observed and transmitted for each product. In this respect, the manufac-
turer declines any responsibility for complaints, malfunctions, criticalities,
damages and/or anything else consequent to incomplete, inaccurate and/
or missing information, as well as failure to comply with the technical
requirements and installation regulations, initial start-up, operational
management and maintenance.

For proper operation of the device, it is necessary to ensure the readabi-
lity and conservation of the manual, also for future reference. In case of
deterioration or more simply for reasons of technical and operational
insight, contact the manufacturer directly. Text, descriptions, images,
examples and anything else contained in this document are the exclusive
property of the manufacturer. Any reproduction is prohibited.

RISK ANALYSIS
Instruction manual supplied with the burner:

This is an integral and essential part of the product and must not be sepa-
rated from it. It must therefore be kept carefully for any necessary consul-
tation and must accompany the burner even if it is transferred to another
owner or user, or to another system. In the event of damage or loss, ano-
ther copy must be requested from the local customer service centre;

Delivery of the system and instruction manual

The supplier of the system is obliged to accurately inform the user about:—
Use of the system;

— any further testing that may be necessary before activating the system;

— maintenance and the requirement to have the system checked at least
once a year by a contractor or other specialised technician.

To ensure periodic monitoring, the manufacturer recommends drawing up
a Maintenance Agreement.

WARRANTY AND LIABILITY

In particular, warranty and liability claims will no longer be valid in the
event of damage to persons and/or property if such damage is due to any
of the following causes:

- Incorrect installation, start-up, use and maintenance of the burner;
- Improper, incorrect or unreasonable use of the burner;

- Operation by unqualified personnel;

- Carrying out of unauthorised changes to the device;

- Use of the burner with safety devices that are faulty, incorrectly applied
and/or not working;

- Installation of untested supplementary components on the burner;
- Powering of the burner with unsuitable fuels;

- Faults in the fuel supply system;

- Use of the burner even after an error and/or fault has occurred;

- Repairs and/or overhauls incorrectly carried out;

- Modification of the combustion chamber with inserts that prevent the
regular development of the structurally established flame;

- Insufficient and inappropriate supervision and care of the burner compo-
nents most subject to wear and tear;

- Use of non-original components, whether spare parts, kits, accessories
and optionals;

- Force majeure.

Furthermore, the manufacturer declines all responsibility for non-

compliance with this manual.

A

Personnel training

The user is the person, organisation or company that has acquired the
appliance and intends to use it for the specific purpose. The user is
responsible for the appliance and for training the personnel that operate it.

WARNING! Failure to comply with this manual, operational
negligence, incorrect installation and unauthorised modifica-
tions will result in the manufacturer’s warranty for the burner
being voided.

The user:

- Undertakes to entrust the machine to suitably trained and qualified per-
sonnel;

- Must take all measures necessary to prevent unauthorised people gai-
ning access to the appliance;

- Undertakes to adequately inform personnel about application and obser-
vance of the safety requirements, and therefore ensure that they are
familiar with the operating instructions and safety requirements;

- Must inform the manufacturer if any faults or malfunctions of the acci-
dent prevention systems occur, and if there is any suspected danger;

- Personnel must always use the personal protective equipment required
by law and follow the instructions provided in this manual;

- Personnel must observe all danger and caution notices on the
appliance;

- Personnel must not carry out, on their own initiative, operations or inter-
ventions outside their area of expertise;

- Personnel must inform their superiors of any problem and danger that
may arise;

- The assembly of parts of other makes, or any modifications made, may
alter the characteristics of the appliance and may therefore compromise
operational safety. The manufacturer therefore declines all responsibility
for damages arising from the use of non-original parts.

GENERAL INTRODUCTION

® The equipment must be installed in compliance with the regulations in
force, following the manufacturer’s instructions, by qualified personnel.

® Qualified personnel means those having technical knowledge in the
field of components for civil or industrial heating systems, sanitary hot
water generation and particularly service centres authorised by the
manufacturer.

® Improper installation may cause injury to people and animals, or
damage to property, for which the manufacturer cannot be held liable.

® Remove all packaging material and inspect the equipment for integrity.

In case of any doubt, do not use the unit - contact the supplier.

The packaging materials (wooden crate, nails, fastening devices, plastic

bags, foamed polystyrene, etc), should not be left within the reach of chil-

dren, as they may prove harmful.

® Before any cleaning or servicing operation, disconnect the unit from
the mains by turning the master switch OFF, and/or through the cutout
devices that are provided.

® Make sure that inlet or exhaust grilles are unobstructed.

® In case of breakdown and/or defective unit operation, disconnect the
unit. Make no attempt to repair the unit or take any direct action.

Contact qualified personnel only.

Units shall be repaired exclusively by a servicing centre, duly authorised

by the manufacturer, with original spare parts and accessories.

Failure to comply with the above instructions is likely to impair the unit’s

safety.

To ensure equipment efficiency and proper operation, it is essential that

maintenance operations are performed by qualified personnel at regular

intervals, following the manufacturer’s instructions.

® \When a decision is made to discontinue the use of the equipment,




those parts likely to constitute sources of danger shall be made harm-
less.

® In case the equipment is to be sold or transferred to another user, or in
case the original user should move and leave the unit behind, make
sure that these instructions accompany the equipment at all times so
that they can be consulted by the new owner and/or the installer.

® This unit shall be employed exclusively for the use for which it is
meant. Any other use shall be considered as improper and, therefore,
dangerous.

The manufacturer shall not be held liable, by agreement or otherwise, for

WARNING! Failure to observe the information given in this manual, ope-

rating negligence, incorrect installation and carrying out of non authorised

modifications will result in the annulment by the manufacturer of the gua-

rantee that it supplies with the burner.

The damages resulting from improper installation, use and failure to com-

ply with the instructions supplied by the manufacturer.The occurrence of

any of the following circustances may cause explosions, polluting unburnt

gases (example: carbon monoxide CO), burns, serious harm to people,

animals and things:

- Failure to comply with one of the WARNINGS in this chapter

- Incorrect handling, installation, adjustment or maintenance of the burner

- Incorrect use of the burner or incorrect use of its parts or optional supply

SPECIAL INSTRUCTIONS FOR BURNERS

a  Make the following checks:

® - the burner should be installed in a suitable room, with ventilation ope-
nings complying with the requirements of the regulations in force, and
sufficient for good combustion;

® - only burners designed according to the regulations in force should be
used;

® - this burner should be employed exclusively for the use for which it
was designed;

® - before connecting the burner, make sure that the unit rating is the
same as delivery mains (electricity, gas oil, or other fuel);

® - observe caution with hot burner components. These are, usually,
near to the flame and the fuel pre-heating system, they become hot
during the unit operation and will remain hot for some time after the
burner has stopped.

When the decision is made to discontinue the use of the burner, the user

shall have qualified personnel carry out the following operations:

a < remove the power supply by disconnecting the power cord from the

mains;
b -« disconnect the fuel supply by means of the hand-operated shutoff
valve and remove the control handwheels from their spindles.

Special warnings

® Make sure that the burner has, on installation, been firmly secured to
the appliance, so that the flame is generated inside the appliance fire-
box.

o Before the burner is started and, thereafter, at least once a year, have
qualified personnel perform the following operations:

a set the burner fuel flow rate depending on the heat input of the
appliance;

b set the flow rate of the combustion-supporting air to obtain a combu-
stion efficiency level at least equal to the lower level required by the
regulations in force;

¢ check the unit operation for proper combustion, to avoid any harmful
or polluting unburnt gases in excess of the limits permitted by the
regulations in force;

d make sure that control and safety devices are operating properly;

e make sure that exhaust ducts intended to discharge the products of
combustion are operating properly;

f on completion of setting and adjustment operations, make sure that
all mechanical locking devices of controls have been duly tightened;

g make sure that a copy of the burner use and maintenance instruc-
tions is available in the boiler room.

® In case of a burner shut-down, reser the control box by means of the
RESET pushbutton. If a second shut-down takes place, call the Tech-
nical Service, without trying to RESET further.

® The unit shall be operated and serviced by qualified personnel only, in
compliance with the regulations in force.

GENERAL INSTRUCTIONS DEPENDING ON FUEL USED

ELECTRICAL CONNECTION

® For safety reasons the unit must be efficiently earthed and installed as
required by current safety regulations.

® |tis vital that all saftey requirements are met. In case of any doubt, ask
for an accurate inspection of electrics by qualified personnel, since the
manufacturer cannot be held liable for damages that may be caused
by failure to correctly earth the equipment.

® Qualified personnel must inspect the system to make sure that it is
adequate to take the maximum power used by the equipment shown
on the equipment rating plate. In particular, make sure that the system
cable cross section is adequate for the power absorbed by the unit.

® No adaptors, multiple outlet sockets and/or extension cables are per-
mitted to connect the unit to the electric mains.

® An omnipolar switch shall be provided for connection to mains, as
required by the current safety regulations.

® The use of any power-operated component implies observance of a
few basic rules, for example:
- do not touch the unit with wet or damp parts of the body and/or with
bare feet;
- do not pull electric cables;
- do not leave the equipment exposed to weather (rain, sun, etc.)
unless expressly required to do so;
- do not allow children or inexperienced persons to use equipment;

® The unit input cable shall not be replaced by the user. In case of
damage to the cable, switch off the unit and contact qualified person-
nel to replace.

When the unit is out of use for some time the electric switch supplying all

the power-driven components in the system (i.e. pumps, burner, etc.)
should be switched off.

FIRING WITH GAS, LIGHT OIL OR OTHER FUELS GENERAL
General Warnings

® The burner shall be installed by qualified personnel and in compliance
with regulations and provisions in force; wrong installation can cause
injuries to people and animals, or damage to property, for which the
manufacturer cannot be held liable.

® Before installation, it is recommended that all the fuel supply system
pipes be carefully cleaned inside, to remove foreign matter that might
impair the burner operation.

® Before the burner is commissioned, qualified personnel should inspect
the following:

a the fuel supply system, for proper sealing;

b the fuel flow rate, to make sure that it has been set based on the
firing rate required of the burner;

¢ the burner firing system, to make sure that it is supplied for the desi-
gned fuel type;

d the fuel supply pressure, to make sure that it is included in the range
shown on the rating plate;

e the fuel supply system, to make sure that the system dimensions are
adequate to the burner firing rate, and that the system is equipped
with all the safety and control devices required by the regulations in
force.

® When the burner is to remain idle for some time, the fuel supply tap or
taps should be closed.

Special instructions for using gas
Have qualified personnel inspect the installation to ensure that:
a the gas delivery line and train are in compliance with the regulations
and provisions in force;
b all gas connections are tight;
¢ the boiler room ventilation openings are such that they ensure the air
supply flow required by the current regulations, and in any case are
sufficient for proper combustion.
® Do not use gas pipes to earth electrical equipment.
® Never leave the burner connected when not in use. Always shut the
gas valve off.
® In case of prolonged absence of the user, the main gas delivery valve
to the burner should be shut off.




BURER DATA PLATE

Consump
. . . Type
For the following information, please referto o 4al
the data plate: Year
- Burner type and burner model: must be S.Number
reported in any communication with the gill‘"[_’luo‘w
supplier . Fuel
- Burner ID (serial number): must be reported  category
in any communication with the supplier Gas Pressure
- Date of production (year and month) \E/:ngzgfy
- Information about fuel type and network El.Consump.
pressure Fan Motor
Protection
Drwaing n°®
P.LN.

Precautions if you can smell gas

a do not operate electric switches, the telephone, or any other item
likely to generate sparks;

b  immediately open doors and windows to create an air flow to purge
the room;

¢ close the gas valves;

contact qualified personnel.

Do not obstruct the ventilation openings of the room where gas

appliances are installed, to avoid dangerous conditions such as the

development of toxic or explosive mixtures.

[ JeN

Using oil pressure gauges
Generally, pressure gauges are equipped with a manual valve. Open the
valve only to take the reading and close it immediately afterwards.

SYMBOLS USED

Failure to observe the warning may result
WARNING in irreparable damage to the unit or
damage to the environment
A DANGER!
8 WARNING

BURNER SAFETY

The burners- and the configurations described below - comply with the
regulations in force regarding health, safety and the environment. For
more in-depth information, refer to the declarations of conformity that are
an integral part of this Manual.

A

Failure to observe the warning may result
in serious injuries or death.

Failure to observe the warning may result
in electric shock with lethal consequences.

DANGERY! Incorrect motor rotation can seriously damage
property and injure people.

.Do not touch any mechanical moving parts with your hands
or any other part of your body. Injury hazard

Do not touch any parts containing fuel (i.e. tank and pipes).
Scalding hazard

Do not use the burner in situations other than the ones provi-
ded for in the data plate.

Do not use fuels other than the ones stated.

Do not use the burner in potentially explosive environments.
Do not remove or by-pass any machine safety devices.

Do not remove any protection devices or open the burner or
any other component while the burner is running.

Do not disconnect any part of the burner or its components
while the burner is running.

Untrained staff must not modify any linkages.

- After any maintenance, it is important to restore the protec-
tion devices before restarting the machine.
A - All safety devices must be kept in perfect working order.
- Personnel authorized to maintain the machine must always
be provided with suitable protections.
ATTENTION: while running, the parts of the burner near the

generator (coupling flange) are subject to overheating.

A Where necessary, avoid any contact risks by wearing suita-
ble PPE.

Safety and prevention

® Opening or tampering with the burner components is not allowed,
apart from the parts requiring maintenance.
® Only those parts envisaged by the manufacturer can be replaced.

DIRECTIVES AND STANDARDS
Gas burners

European directives

2016/426/UE (appliances burning gaseous fuels)

2014/35/UE (Low Tension Directive)

2014/30/UE (Electromagnetic compatibility Directive)

2006/42/CE (Machinery Directive)

Harmonized standards

UNI EN 676 (Automatic forced draught burners for gaseous fuels)

EN 55014-1 (Electromagnetic compatibility- Requirements for house
hold appliances, electric tools and similar apparatus)

EN 60204-1:2006 (Safety of machinery — Electrical equipment of machi-
nes.)

CEI EN 60335-1 (Specification for safety of household and similar elec-
trical appliances);

CEI EN 60335-2-102 (Household and similar electrical appliances.
Safety. Particular requirements for gas, oil and solid-fuel burning
appliances having electrical connections).

UNI EN ISO 12100:2010 (Safety of machinery - General principles for
design - Risk assessment and risk reduction);




PART I: SPECIFICATIONS

PART I: SPECIFICATIONS

BURNERS FEATURES

Gas operation: From the supply line the gas fuel passes through the gas train (filter, safety valves, gas pressure regulator and butterfly valve). The pressure
regulator sets the gas pressure within the combustion head utilization limits. Air is supplied by a fan, which may be onboard or separated depending on burner

configuration, and is channeled through an air damper.

The air damper and the gas butterfly valve are actuated by servomotors according to load curves, in order to achieve the correct proportion between fuel and air

flows, and to optimize flue gas parameters.

FB = micro-processor con-
trol, with inverter

Note: the figure is indicative only
1 Control panel with startup switch

2  Gastrain

3 Electrical panel

4  Blast tube + Combustion head

5 Flange

6 Cover

7  Silcencer

8  Actuator

9  Air pressure switch

10 Combustion head adjusting ring nut

The adjustable combustion head can improve the burner performance by controlling the flame geometry and combustion efficiency.

Fuel and air are routed through separated channels inside the combustion head, then mixed to ignite the flame inside the combustion chamber. The ignition spark is

provided by electrodes and a high voltage transformer (a pilot flame may also be employed, depending on burner configuration).

Pre-ventilation of the combustion chamber is usually implemented according to gas directives.
The control panel, onboard or separated, allows the operator to monitor each operating phase.

1

WARNING!

The flow sensors are calibrated and set in by the manufacturer according to the burner
A type, its output and the sampled fluid. Do not disconnect a trerminal (A)

It is therefore not possible to replace the sensors installed on a machine with other sen-

sors intended for measurements on fluids other than those intended.

Periodic quarterly cleaning of the sensor is recommended.

Use a soft bristle brush (B) to clean the sensor

1 mass GAS flow sensor which constantly measures GAS flow
inside the combustion chamber.NB Insert image of the burners with
all the components (see example). Add sensors and actuator.
FACILE unit Manages all the burner adjustment and safety fun-
ctions

GAS servomotor, this device acts on the GAS butterfly valve. Its
position is calculated by the FACILE flame control device and
depends on the power required by the system and the current mea-
surement of the GAS flow sensor

Mass AIR flow sensor which constantly measures AIR flow
inside the combustion chamber.

AIR servomotor, this device acts on the AIR damper. Its position is
calculated by the FACILE flame control device and depends on the
quantity of gas measured by the GAS flow sensor.

USER display, installed on the machine, with which only the non-
safety parameters can be varied or changed. With this display it is
not possible to adjust or set the AIR/GAS ratio. It is a visual display.




PART I: SPECIFICATIONS

Burner model identification

Burners are identified by burner type and model. Burner model identification is described as follows.

Type FG225X Model M-. MD. SR. * A. 1. 100. FA. FGR.
(1 2 6 @ G © @O @ (@© [0

1 |BURNER TYPE FG225X - FG270X - FG325X

2 |FUEL M - Natural gas, L- LPG

3 |OPERATIONAvailable versions MD - Fully modulating

¢ [acast Tuse R e e+ Ao homer lenceg e

5 |DESTINATION COUNTRY * - see data plate

6 |BURNER VERSION A - Standard, Y - Special

0 = 2 gas valves
= + i
7 |EQUIPMENT ; = ; g:: XZ:\V/Z: + ?naasxi?;%\:;ngasg Ztr(cesr:sure switch
8 = 2 gas valves + gas proving system + maximum gas pressure switch

8 |GAS CONNECTION 50 = Rp2 65 = DN65 80 = DN80 100 = DN100

9 jworopRoCESSOR CONTROL o i oo conv, iy

10 |FGR: FGR: Flue gas recirculation
Technical Specifications
BURNER FG225X FG270X FG325X FG225X FG270X FG325X
Output min. - max. kW 370 - 2250 340-2700 | 620-3250 230-2250 | 600-2700 | 620 -3250
Fuel M - Natural gas L- LPG
Category (see next paragraph) lag/p
Gas flow rate min.-max. Stm3/h 39-238 \ 36 - 286 \ 66 - 344 8,6-121 \ 22-101 23-121
Gas pressure min.-max. mbar (see Note 2)
Power supply triphase 220 V1230V 3~/ 380 V/ 400 V 3N ~ 50 Hz
Auxiliary Power supply 220V/230V 2~/220V /230 V 1N ~ 50 Hz
Total power consumption kW 6,0 6,0 8,0 6,0 6,0 8,0
Fan motor power consumption kW 55 55 75 55 55 75
Protection IP40
Operation MD - Fully modulating
Operating temperature °C -10 + +50
Storage Temperature °C -20 + +60
Working service Continuous

Note1: All gas flow rates are referred to Stm®/ h (1.013 mbar absolute pressure, 15 °C temperature) and are valid for G20 gas
(net calorific value H; = 34,02 MJ / Stm3); for L.P.G. (net calorific value H; = 93,5 MJ / Stm°)
Note2: Maximum gas pressure = 360 mbar (with Dungs MBDLE)
= 500 mbar (with Siemens VGD or Dungs MultiBloc MBE)
Minimum gas pressure = see gas curves.
Note3: Burners are suitable only for indoor operation with a maximum relative humidity of 80 %
Note4: with electrode: for safety reasons the burner must stop automatically every 24 hours

A WARNING: Burners are suitable only for indoor operation with a maximum relative humidity of 80%

WARNING! If the calorific value and/or density of the fuel changes, an "OFFSET & SPAN" of the sensor curves must be
carried out, if recalibration is not possible.




PART I: SPECIFICATIONS

for such use.

If the burner is equipped with a UV/IR sensor that is not approved for continuous service, it must be programmed to shut
down every 24 hours of operation in the presence of a continuous flame.

g The burner is designed for continuous operation if supplied with a flame detection electrode or a UV/IR sensor approved

Gas categories and countries of application

Countries Group
H L)
AL, AT, BE, BG, CH, CY, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, E 2R (%)
IE, IS, IT, LT, LU, LV, MK, MT, NO, NL, PL, PT, RO, SE, SI, SK, TR EK (*) Er (%)
LL (") E(R)

(*) Premix type ...N burners are not enabled to work with these gas categories.
The above gas groups can be combined according to the standard EN437:2021 and national situation of countries.

Fuel

Type
Model
Q DANGER! The burner must be used only with the fuel specified in the burner data Year

S.Number
plate. Output

Fuel
Category
Gas SUTe
Viscosity
El.Supply
El.Consump.




Overall dimensions (mm) - FG225X, FG270X, FG325X

Boiler
recommended
drilling template

N
= -
; Z
x
Q «| € E
o|o
B(BS/BL) c
A(AS/AL) 4
burner flange K
1
BS = standard blast tube BL = long blast tube DN = gas valves size
B*: SPECIAL blast tube lengths must be agreed with Cib Unigas
DN| A| A AA AD AN|AP| B | B | BB|C | |CC/  D|E|F|G|H]|J K| L/ M N OO  P|Q|R|S|U|V W|Y|Z XA XB|XC|XD|XE|XG | XH
AS | AL BS | BL min | max
50 |1467|1567| 184 | 35 | 438 | 100 | 380 | 480 | 395 {1087 | 509 |1618| 898 | 720 | 259 | 289 | 338 | 380 | 518 | M12| 453 | 254 | 340 | 320 | 651 | 148 | 503 | 796 | 190 | 752 | 257 | 190 | 184 | 234 | 647 | 170 | 200 | 9 | 131
FG225X-FGR 65 [1467|1567| 184 | 35 | 455 | 117 | 380 | 480 | 395 |1087| 509 |1641| 921 | 720 | 259 | 289 | 338 | 380 | 518 | M12 | 453 | 254 | 340 | 320 | 542 | 148 | 394 | 796 | 292 | 752 | 257 | 190 | 184 | 234 | 647 | 170 [ 200 | 9 | 131
80 [1467|1567| 184 | 35 | 468 | 130 | 380 | 480 | 395 |1087| 509 | 1586 | 866 | 720 | 259 | 289 | 338 | 380 | 518 | M12 | 453 | 254 | 340 | 320 | 658 | 148 | 510 | 746 | 310 | 752 | 257 | 190 | 184 | 234 | 647 | 170 [ 200 | 9 | 131
100 | 1467|1567 | 184 | 35 | 595 | 145 | 380 | 480 | 395 |1087| 509 |2136|1416| 720 | 259 | 289 | 450 | 380 | 518 | M12| 453 | 254 | 340 | 320 | 790 | 148 | 642 |1273| 353 | 752 | 257 | 190 | 184 | 234 | 647 | 170 | 200 | 9 | 131
50 |1467|1567| 184 | 35 | 438 | 100 | 380 | 480 | 395 |1087 | 509 |1618| 898 | 720 | 259 | 289 | 338 | 380 | 518 | M12 | 453 | 254 | 340 | 320 | 651 | 148 | 503 | 796 | 190 | 752 | 257 | 190 | 184 | 234 | 647 | 170 | 200 | 9 | 131
FG270X-FGR 65 [1467|1567| 184 | 35 | 455 | 117 | 380 | 480 | 395 |1087| 509 |1641| 921 | 720 | 259 | 289 | 338 | 380 | 518 | M12 | 453 | 254 | 340 | 320 | 542 | 148 | 394 | 796 | 292 | 752 | 257 | 190 | 184 | 234 | 647 | 170 [ 200 | 9 | 131
80 [1467|1567| 184 | 35 | 468 | 130 | 380 | 480 | 395 |1087| 509 | 1586 | 866 | 720 | 259 | 289 | 338 | 380 | 518 | M12 | 453 | 254 | 340 | 320 | 658 | 148 | 510 | 746 | 310 | 752 | 257 | 190 | 184 | 234 | 647 | 170 [ 200 | 9 | 131
100 | 1467|1567 | 184 | 35 | 595 | 145 | 380 | 480 | 395 |1087| 509 |2136|1416| 720 | 259 | 289 | 450 | 380 | 518 | M12| 453 | 254 | 340 | 320 | 790 | 148 | 642 |1273| 353 | 752 | 257 | 190 | 184 | 234 | 647 | 170 | 200 | 9 | 131
50 1517|1617 | 184 | 35 | 438 | 100 | 430 | 530 | 471 |1087 | 509 |1618| 898 | 720 | 284 | 320 | 338 | 380 | 518 | M12| 453 | 300 | 340 | 320 | 651 | 148 | 503 | 796 | 190 | 752 | 257 | 190 | 184 | 234 | 647 | 170 | 200 | 9 | 131
FG325X-FGR 65 [1517|1617| 184 | 35 | 455 | 117 | 430 | 530 | 471 |1087| 509 |1641| 921 | 720 | 284 | 320 | 338 | 380 | 518 | M12 | 453 | 300 | 340 | 320 | 542 | 148 | 394 | 796 | 292 | 752 | 257 | 190 | 184 | 234 | 647 | 170 | 200 | 9 | 131
80 [1517|1617| 184 | 35 | 468 | 130 | 430 | 530 | 471 |1087| 509 | 1586 | 866 | 720 | 284 | 320 | 338 | 380 | 518 | M12 | 453 | 300 | 340 | 320 | 658 | 148 | 510 | 746 | 310 | 752 | 257 | 190 | 184 | 234 | 647 | 170 [ 200 | 9 | 131
100 |1517(1617| 184 | 35 | 595 | 145 | 430 | 530 | 471 |1087| 509 |2136|1416| 720 | 284 | 320 | 450 | 380 | 518 | M12| 453 | 300 | 340 | 320 | 790 | 148 | 642 |1273| 353 | 752 | 257 | 190 | 184 | 234 | 647 | 170 | 200 | 9 | 131

SNOILYJIHIOFdS ‘I LHVd



Overall dimensions (mm) - FG325X L-.MD.SR.IT.A.1.50.FA-FGR
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burner flange

Boiler recommended
drilling template

BS = standard blast tube BL = long blast tube DN = gas valves size
B*: SPECIAL blast tube lengths must be agreed with Cib Unigas
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@131

FGR flange
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PART I: SPECIFICATIONS

How to read the burner “Performance curve”

To check if the burner is suitable for the boiler to which it must be install-

led, the following parameters are needed:

o furnace input, in kW or kcal/h (kW = kcal/h/860);

® backpressure (data are available on the boiler ID plate or in the
user’'s manual).

Example:

Furnace input: 600kW

Backpressure: 4 mbar

In the “Performance curve” diagram, draw a vertical line matching the fur-

nace input value and an horizontal line matching the backpressure value.

The burner is suitable if the intersection point A is inside the performance

curve.

Data are referred to standard conditions: atmospheric pressure at 1013

mbar, ambient temperature at 15° C.

Performance Curves

FG225X M- FG270X M-

[
/ \
/

iy
0 400 800 1200 1600 2000 2400

PRESSURE IN
COMBUSTION CHAMBER (mbar)
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FG325X M-
16
14 /
12

10 / \

N

500 1000 1500 2000 2500 3000 3500
kW

o MR O o

PRESSURE IN
COMBUSTION CHAMBER (mbar)

To get the input in kcal/h, multiply value in kW by 860.

backpressure in
combustion chamber (mbar)
L o anvw s oo N ®

—

1<)
S

200

300 400 500 600 700 800 900
Power kW

16
14
12
1

o N R D 0 O

N

200

600

1000 1400 1800 2200 2600
kW

Data are referred to standard conditions: atmospheric pressure at 1013mbar, ambient temperature at 15° C

NOTE: The performance curve is a diagram that represents the burner performance in the type approval phase or in the laboratory tests, but does not
represent the regulation range of the machine. On this diagram the maximum output point is usually reached by adjsuting the combustion head to its
“MAX” position (see paragraph “Adjusting the combustion head”); the minimum output point is reached setting the combustion head to its “MIN” position.
During the first ignition, the combustion head is set in order to find a compromise between the burner output and the generator specifications, that is why

the minimum output may be different from the Performance curve minimum
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PART I: SPECIFICATIONS

Checking the proper gas train size
To check the proper gas train size, it is necessary to the available gas pres-

sure value upstream the burner’s gas valve. Then subtract the backpressure. » 750
The result is called pgas. Draw a vertical line matching the furnace input |< " L
value (600kW, in the example), quoted on the x-axis, as far as intercepitng %E S
the network pressure curve, according to the installed gas train (DN65, in the |$§€ 151 |
example). From the interception point, draw an horizontal line as far as |2% ol ol
matching, on the y-axis, the value of pressure necessary to get the reque- 82 < //x/’/
sted furnace input. This value must be lower or equal to the pgas value, cal- ég TS5y /
culated before. =R } } } ;
E 100 200 300 400 500 600 700 800 900
Power kW
Pressure in the Network / gas flow rate curves(natural gas)
FG225X FG270X
120 T -
W 160 {Rp 2" (50)
100 140 /|
v DNG65
z§ 120
Le 8o 100 7 —71DN80
Tx ~ ~ [DN100)
no 60 20 7 P
0= // f‘::;/’
¥y 40 60 /J’
@5 40 =
ST 20 =
= 20
0 ! . O — | !
20 60 100 140 180 220 260 20 60 100 140 180 220 260 300
Gas rate Stm3/h Gas rate Stm3/h
FG325X
180 p Rp 2" (50)]
160 1
> 5 140 //
LE 120 // [DN65
X /! v
S 100 5 DN30
25 pAP e
0 e 1~ DN100
e 60 e "
a o -
25 40 -
35T /%
o %
0 A

a0 100 150 200 250 300 350 400
Gas rate Stm%/h
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PART I: SPECIFICATIONS

Pressure in the Network / gas flow rate curves

WARNING: the diagrams refers to natural gas. For different type of fuel please refer to the paragraph “Fuel” at
the beginning of this chapter.

Combustion head gas pressure curves

Combustion head gas pressure depends on gas flow and combustion chamber backpressure. When backpressure is subtracted, i
depends only on gas flow, provided combustion is properly adjusted, flue gases residual O2 percentage complies with “Recommendec
combustion values” table and CO in the standard limits). During this stage, the combustion head, the gas butterfly valve and the
actuator are at the maximum opening. Refer to , showing the correct way to measure the gas pressure, considering the values o
pressure in combustion chamber, surveyed by means of the pressure gauge or taken from the boiler's Technical specifications.

Note: the figure is indicative only.Key

1 Generator

2 Pressure outlet on the combustion chamber
3 Gas pressure outlet on the butterfly valve

4 Differential pressure gauge

ATTENTION: THE BURNED GAS RATE MUST BE
READ AT THE GAS FLOW METER. WHEN IT IS NOT
POSSIBLE, THE USER CAN REFERS TO THE
PRESSURE-RATE CURVES AS GENERAL
INFORMATION ONLY.

Measuring gas pressure in the combustion head

In order to measure the pressure in the combustion head, insert the pressure gauge probes: one into the combustion chamber’s
pressure outlet to get the pressure in the combustion chamber and the other one into the butterfly valve’s pressure outlet of the burner.
On the basis of the measured differential pressure, it is possible to get the maximum flow rate: in the pressure - rate curves (showed on

the next paragraph), it is easy to find out the burner’s output in Stm3h (quoted on the x axis) from the pressure measured in the
combustion head (quoted on the y axis). The data obtained must be considered when adjusting the gas flow rate.

12



PART I: SPECIFICATIONS

Gas pressure burner head vs natural gas flow rate

FG225X M-.. FG270X M-..
60 a0
7 80 n

—_ A

5 /| 70 A
c 'g 60 yd
o 40 7 7
P ’ 50 ~
28 30 “ i
8< // 40
— ’f
%% 20 30 =
3 10 1~ 20

o 0 — 0 L

0 20 40 60 80 100120140 160 180 200 220 240 260 20 40 80 80 100120 140 160 180 200 220 240 260 280 300
Stm3/hStm3/h
FG325X M-..
80

10 //

g 60 -
£
o5 =0 /"/
20 40
5< 7
5__5 30 5
27
83 20 =T

E 10 -

8 =

50 100 130 200 250 300 350
Stm®h

A Curves are referred to pressure = 0 mbar in the combustion chamber!

The values in the diagrams refer to natural gas with a calorific value of 8125 kcal/Stm® (15°C, 1013 mbar) and a density of
A 0.714 kg/Stm?3 .

The values in the diagrams refer to GPL with a calorific value of 22300 kcal/Stm3 (15°C, 1013 mbar) and a density of 2.14 kg/
A Stm3. When the calorific value and the density change, the pressure values should be adjusted accordingly.

Where: p 1 Natural gas pressure shown in diagram
s p2 Real gas pressure
Ap2=Apl x (%) . (ﬁ) Q1 Natural gas flow rate shown in diagram
Q1 p1 Q2 Real gas flow rate
pl Natural gas density shown in diagram
p2 Real gas density
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PART I: SPECIFICATIONS

POWER REDUCTION WITH REFERENCE TO THE BURNER OPERATING CURVE

Since depowering the burner operating range is equivalent to increasing the burner power by the same percentage, the quickest proce-
dure is described point by point below:

Burner power reduction %

Burner power reduction %

Choosing the burner without taking flue gas recirculation into account;

estimate the amount of recirculation (see figure below) required to ensure a certain NOx value as a function of the heat load of the
boiler, for that burner;

multiply the required burned power by the depowering factor expressed as follows;

multiply the back pressure in the combustion chamber by the depressurisation factor squared (pressure losses vary with the
square of the change in flow rate);

choose the burner considering the new power and back pressure value;

if the burner size is insufficient, a larger machine must be selected, the depowering factor must be re-checked and the above pro-
cedure repeated.

FG225X
30%
25%
20% NOX = 30 mg/kWh
15%
10% NOX =50 mg/kWh
5%
0% :
04 06 08 1,0 1,2 1,4 16
Thermic Load (MW/m3)
FG270X

30%

25%

20%
NOx =30 mg/kWh

15%

NOx = 50 mg/kWh
10%

5%

0%
0,4 0,6 0,8 1,0 1,2 1,4 16

Thermic Load (MW/m3)
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PART I: SPECIFICATIONS

Burner power reduction %

FG325X

30%

25%

20%

15%

10%

5%

0,4

06

0,8 1,0
Thermic Load (MW/m3)

1,2

1,6
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PART II: INSTALLATION

PART II: INSTALLATION

MOUNTING AND CONNECTING THE BURNER

Transport and storage

If the product must be stored, avoid humid and corrosive places. Observe the temperatures stated in the burner data table at the begin-
ning of this manual. The packages containing the burners must be locked inside the means of transport in such a way as to guarantee
the absence of dangerous movements and avoid any possible damage.

In case of storage, the burners must be stored inside their packaging, in storerooms protected from the weather. Avoid humid or corro-
sive places and respect the temperatures indicated in the burner data table at the beginning of this manual.

Packing

The burners are despatched in wooden crates whose dimensions are:

e 1600 X1180 X H 860 mm

Such packages fear moisture and are not suitable for stacking.Packing cases of this type are
affected by humidity and are not suitable for stacking.

The following are placed in each packing case:These packagings are damaged by moisture H
and the maximum number of overlapping packagings indicated on the outside of the packa-
ging may not be exceeded.

® burner with detached gas train;

® gasket or ceramic fibre plait (according to burner type) to be inserted between the burner
and the boiler;

® envelope containing this manual and other documents.

To get rid of the burner’s packing, follow the procedures laid down by current laws on disposal
of materials.

Handling the burner

WARNING! The handling operations must be carried out by specialised and trained personnel. If these
A operations are not carried out correctly, the residual risk for the burner to overturn and fall down still persists.

To move the burner, use means suitable to support its weight (see paragraph “Technical specifications”).

The burner is mounted on a stirrup provided for handling the burner by means of a fork lift truck: the forks must be inserted into the A
anb B ways. Remove the stirrup only once the burner is installed to the boiler.

A Don't lift the burner by the air intake silencer!

16



PART II: INSTALLATION

Fitting the burner to the boiler

To install the burner into the boiler, proceed as follows:

1 make a hole on the closing door of the combustion chamber as described on paragraph “Overall dimensions”)

2 place the burner to the boiler: lift it up and handle it according to the procedure described on paragraph “Handling the burner”;

3 place the 4 stud bolts (5) on boiler’'s door, according to the burner drilling template described on paragraph “Overall dimensions”;
4  fasten the 4 stud bolts;

5 place the gasket on the burner flange;

6 install the burner into the boiler;

7 fix the burner to the stud bolts, by means of the fixing nuts, according to the next picture.

8

After fitting the burner to the boiler, ensure that the gap between the blast tube and the refractory lining is sealed with appropriate
insulating material (ceramic fibre cord or refractory cement).

6 /ﬂ Keys
4 5 ;% 1  Burner
)3 \\- 2 Fixing nut
1 \éu P 7 3 Washer
i 4  Sealing gasket
|7 i} 5  Stud bolt
6 ) 7 Blast tube
wH=722

The burner is designed to work positioned according to the picture below. For different installations, please contact the Manufacture.

Matching the burner to the boiler (low NOx burners)

The burners described in this manual have been tested with combustion chambers that comply with EN676 regulation and whose
dimensions are described in the diagram. In case the burner must be coupled with boilers with a combustion chamber smaller in diame-
ter or shorter than those described in the diagram, please contact the supplier, to verify that a correct matching is possible, with respect
of the application involved. To correctly match the burner to the boiler verify the type of the blast tube. Verify the necessary input and
the pressure in combustion chamber are included in the burner performance curve; otherwise the choice of the burner must be revised
consulting the burner manufacturer. To choose the blast tube lenght consider the following rule, even if it differs from the instructions of
the boiler manufacturer:

Cast-iron boilers, three pass flue boilers (with the first pass in
the rear part): the blast tube must protrude at least 150+200
mm into the combustion chamber (Fig. A).The length of the
blast tubes does not always allow this requirement to be met,
and thus it may be necessary to use a suitably-sized spacer to
move the burner backwards (Fig. B).

ceramic fibre

the refractory lining with ceramic fibre rope or other suitable

means.

WARNING! Carefully seal the free space between blast tube and
refactory wall A

17



PART II: INSTALLATION

Sizing of the FGR pipe (FGR burners only)

ATTENTION! Performance curve is obtained in a plant designed according to the following guidelines, size the
FGR pipe as per the example below.

Keys 4 Bellow unit (a counter-flange supplied 7 Stack

1 Stainless steel FGR pipe, insulated loose is to be welded to the FGR duct) 8 PT1000 Flue gas temperature probe
2 Burner 5 FGR butterfly valve

3 Boiler 6 Siphon and condensate drainage

The temperature probe for flue gas temperature compensation must be installed on the chimney.
The internal diameter of the FGR conduit must be dimensioned considering a maximum speed of 10 m / s. Assume a volumetric flow

rate of recirculatig fluegases for the dimensioning equal to 20% of the comburent air flow.

A ATTENTION! Pipe elbows increase pressure losses, so limit their use as much as possible.

Example:
Let's say 4.816 kW is the maximum burner output:
required combustion air flow will then be 5.800 Stm?h = 1,61 Stm?/s in standard conditions (15 °C; 1.013 mbar).

Flue gas temperature: 150 °C or 150 + 273,15 = 423,15 K

Ambient temperature: 15°Cor 15 + 273,15 = 288,15 K

FGR flow for dimensioning: 1,61 x20% =0,322 Stm3 /s

FGR flow corrected for flue gas temperature: 0,322 x 423,15/ 288,15=0,473 m3 /s @ (t = 150 °C)
FGR pipe section: 0,473 m3/s /10 m/s = 0,0473 m2

So in this example, pipe internal diameter must be larger than 245 mm to ensure proper FGR flow.

* FGR = Flue gas recirculation system
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PART II: INSTALLATION

GAS TRAIN CONNECTIONS
The diagrams show the components of the gas train included in the delivery and which must be fitted by the installer.The diagrams are
in compliance with the current laws.

Note: the figure is indicative only

"direction” arrows for installation _ O\ gas supply network

Keys

1E 1A.1E Gasket
2 Gas filter

3 Gas valves group
4 Bellows unit

5 Manual valve

Procedure to install the double gas valve unit:

e two (2) gas flanges are required; they may be threaded or flanged depending on size

o first step: install the flanges to prevent entry of foreign bodies in the gas line

@ on the gas pipe, clean the already assembled parts and then install the valve unit

@ check gas flow direction: it must follow the arrow on the valve body

@ VGD20: make sure the O-rings are correctly positioned between the flanges and the valve
e VGD40 and MBE: make sure the gaskets are correctly positioned between the flange

o fasten all the components with screws, according to the following diagrams

® make sure bolts on the flanges are properly tightened

WARNING: before executing the connections to the gas pipe network, be sure that the manual cutoff valves are
closed.

ATTENTION: it is recommended to mount filter and gas valves to avoid that extraneous material drops inside the
valves, during maintenance and cleaning operation of the filters (both the filters outside the valves group and the
ones built-in the gas valves).

ATTENTION: once the gas train is mounted, the gas proving test must be performed, according to the procedure
set by laws in force.

> > b

To mount the gas train, proceed as follows:

1 In case of threaded joints: use proper seals according to the gas used- in case of flanged joints: place a gasket between the ele-
ments

2 Fasten all the items by means of screws, according to the diagrams showed, observing the mounting direction for each item

NOTE: the bellows unit, the manual cutoff valve and the gaskets are not part of the standard supply

Gas Filter (if provided)

The gas filters remove the dust particles that are present in the gas, and prevent the elements at risk (e.g.: burner valves, counters and
regulators) from becoming rapidly blocked. The filter is normally installed upstream from all the control and on-off devices.

ATTENTION: it is reccomended to install the filter with gas flow parallel to the floor in order to prevent dust fall on
the safety valve during maintenance operation.

Once the train is installed, connect the gas valves group and pressure switches plugs.
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PART II: INSTALLATION

GAS TRAIN CONNECTION

The following diagrams show some examples of possible gas trains with the components supplied with the burner and those fitted by
the installer. The gas trains and the connection of the burner to the fuel supply line must be done in accordance with current local regu-
lations.

con valvole MB-DLE

g gas inlet
1
@] — 1O — D<K

L 7 con valvole VGD

5
inlet
@ @ -~ gas inle
g —F— fveo3

oA i N PO

1 9

con valvole MBE

gas inlet
7
1 <K
9

Legend: 6 Butterfly valve
1 Filter 7 Upstream manual valve
2 Low pressure switch - PGMIN 8 Main burner
3 Safety valve 9 Antivibration joint (*optional)
4 Proving system pressure switch - PGCP (*optional) 11 Mass flow sensor
5 High pressure switch PGMAX: mandatory for MBE, optional 12 MBE pressure sensor

for VGD and DMV-DLE
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PART II: INSTALLATION

GAS TRAIN CONNECTIONS

WARNING: before executing the connections to the gas pipe network, be sure that the manual cutoff valves are
closed.

ATTENTION: it is recommended to mount filter and gas valves to avoid that extraneous material drops inside the
valves, during maintenance and cleaning operation of the filters (both the filters outside the valves group and the
ones built-in the gas valves).

ATTENTION: once the gas train is mounted, the gas proving test must be performed, according to the procedure
set by laws in force.

CAUTION: The direction of gas flow must follow the arrow on the body of the components mounted on the gas
ramp (valves, filters, gaskets...).

NOTE: the bellows unit, the manual cutoff valve and the gaskets are not part of the standard supply

e bbb

Following the "Hydraulic Schematics" section, the figure shows the components fitted by the installer.

Keys 3
1 Gas filter \

3 Gas valves group
9 Bellows unit

10 Manual valve

11 Gasket(a, b, c, d)

gas supply network

X

Procedure to install the double gas valve unit: two (2) gas flanges are required; they may be threaded or flanged depending on
size

ofirst step: install the flanges to prevent entry of foreign bodies in the gas line

eon the gas pipe, clean the already assembled parts and then install the valve
unit check gas flow direction: it must follow the arrow on the valve body

oVGD20: make sure the O-rings are correctly positioned between the flanges
and the valve

In all cases:

eensure that the gaskets are correctly positioned between the flanges;
efasten all the components with screws, according to the following diagrams:
® make sure bolts on the flanges are properly tightened

eocheck that the connections of all components are leak .

A CAUTION: Use seals suitable for the gas used.

WARNING: Slowly open the fuel cock to avoid breaking the pressure
regulator.

Gas Filter (if provided)

The gas filters remove the dust particles that are present in the gas, and prevent the elements at risk (e.g.: burner valves, counters and
regulators) from becoming rapidly blocked. The filter is normally installed upstream from all the control and on-off devices.

ATTENTION: it is reccomended to install the filter with gas flow parallel to the floor in order to prevent dust fall on
the safety valve during maintenance operation.

Once the train is installed, connect the gas valves group and pressure switches plugs.

21



PART II: INSTALLATION

MultiBloc MB-DLE - Assembling the gas train

Mounting

1 Mount flange onto tube lines: use appropriate sealing agent
Insert MB-DLE: note position of O rings

Remove MultiBloc between the threaded flanges

After installation, perform leakage and functional test
Disassembly in reverse order

a b WN

MB-DLE 405.. 412 MB-DLE 415.. 420

(A) (OR9) | (g) 1'@ (C) ‘H

MOUNTING POSITIONS
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PART II: INSTALLATION

DUNGS MBE

Components and position of pressure switches

@\vn-v VD-R @

@ o
D Bdae /(1
[ I
I o . |
S —

TTUTUD
DUNGS®
p00ngq

07 =

]
(
N

VD-V VD-R

. )

N —

PGMIN minimum gas pressure switch
PGMIN minimum gas pressure switch (alternative

to 1)

PGCP leakage control gas pressure switch
PGMAX maximum gas pressure switch
Actuator with integrated pressure stabiliser

On-Off actuator
Valve body (Threaded)

Valve body (Flange)

On equipment versions Facile VD-R
must be installed upstream valve

PS pressure sensor connection to VD-R actuator and gas train

max. 7 Nm
max. 62 Ib-in

" | )
| 28 mm/0.32 inch

_____ |

A Attention: In the case of the MBE... valve, a pressure limit switch downstream of the safety valve is mandatory.

Pressure taps MultiBloc MBE

-

i — L i
o Pree
125/6 4 DUNGS' ?0 kPa
700 mbar
3 = 10 PSI
2 O . . & 5
Pi 2
! =) (3 |
@ ® T 4
8
2
P R I
60 kPa :

1,2, 3,5 Sealing plug
G1/8 ISO 228

4 G3/4 for system
accessories

6, 7 Sealing plug G1/4
ISO 228

8 For version VB...L
only: connection for
vent line

VB-24L=1"."NPT

VB-3L=1%"NPT

VB-4L=2"NPT

VB-5L=2"NPT

1, 2, 3, 4 Sealing plug
G1/8 ISO 228

5 Locking screw
For version VB-2L only:
connection for vent line
NPT 1
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PART II: INSTALLATION

Siemens VGD20.. e VGD40..

Components and position of pressure switches

PGMIN minimum gas pressure switch

PGMIN minimum gas pressure switch (alternative
to 1)

PGCP leakage control gas pressure switch
PGMAX maximum gas pressure switch
Actuator with integrated pressure stabiliser
On-Off actuator

Valve body (Threaded)

Valve body (Flange)

Siemens SKP2.. (pressure governor)

- Connect the reference gas pipe (TP in figure; 8mm-external size pipe supplied loose), to the gas pressure nipples placed on the gas
pipe, downstream the gas valves: gas pressure must be measured at a distance that must be at least 5 times the pipe size.

- Leave the blowhole free (SA in figure). Should the spring fitted not permit satisfactory regulation, ask one of our service centres for a
suitable replacement.

- D: pressure adjustment spring seat

A WARNING: removing the four screws BS causes the device to be unserviceable!

version with SKP2 (built-in pressure stabilizer)Siemens VGD../VRD.. SKPx5 (Auxiliary-optional micro
switch)Gas valve

If the auxiliary microswitch (POC) is required, a dedicated actuator, different from the one usually supplied, must be ordered. The con-
nection is shown in the figure.

AC230V/ 3 2 Closed valve
AC120V —1
2 AGAG64 - Valve drivePlug connection ON-OFF
Valve = ‘ g Z 2 Valve AGAG65 - End of strokePlug connection POC
driveAG NP U 5 driveAG
A64 ~ A65
o N End of stroke (POC)
n O ® = The connection plug of the POC is different from that of the ON-OFF
drive
I 0 U
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PART II: INSTALLATION

Siemens VGD Pressure taps

=

I

(6] [@)

jl
© ©
g J

Legend

pi Inlet pressure

pm Pressure between valves
po Outlet pressure
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PART II: INSTALLATION

ELECTRICAL CONNECTIONS

Any cable connection or hook-up to the grid must be carried out by qualified, informed and trained personnel,
directly coordinated and authorized by Technical Service. Always check in advance that the system electrical
interlock is fitted with a safety circuit breaker.
The system must be built in accordance with the regulations in force and comply with basic safety rules.The system must

comply with the current regulations.

WARNINGIt is possible that some components are still live despite being disconnected from the mains and can cause
electric shocks.

WARNING before executing the electrical connections, pay attention to turn the plant’'s switch to OFF and be sure that
the burner’'s main switch is in 0 position (OFF) too. Read carefully the chapter “WARNINGS”, and the “Electrical connec-
tions” section.

Earth the system; always check in advance the connection, functionality and compliance with the health and safety prin-

a The system must have / in the system there must be:
°

ciples of the earth cable. If in doubt, ask for an accurate inspection by qualified technical engineers.

® Check the connection to the grounding system.

® Do not use any extraneous conductive parts (i.e. fuel feeding pipes, metal structures ...) to connect the burner to ground.

® |n connecting the supply wires to the burner MA terminal strip, ensure that the earth wire is longer than the phase and
neutral wires.

® Careful not to invert the phase and neutral connections

® Fit the burner power line with an omnipolar disconnector and differential switch, a thermo-magnetic circuit breaker or
fuses.

® Supply the burner with a flame retardant cable with a section suitable to the installed power (see electrical diagram enclo-
sed), paying attention to the voltage values printed on the burner plate.

® Always check in advance the protection from overcurrents and electromagnetic interference of the power supply. If these
and other values do not match the threshold data stated by the manufacturer, isolate the burner from all power sources
and contact the Authorized Technical Service urgently.

® Check that the voltage of the system and burner motors match the voltage of the power grid (+/- 10%).

® Ensure the IP protection rating is consistent with the installation place and environment characteristics

® Before carrying out any operation on the machine electrical panel, open the system omnipolar disconnector and move
the switch on the burner panel to OFF.

In any case:

® use suitably protected and safe burner/boiler supply and tracking cables;

® avoid using extensions, adaptors or multiple sockets.

Procedure for accessing the equipment and making electrical connections
1 Unscrew the screw as shown in Fig. 1

2  Lift the plate using the screws as shown in Fig. 2

3 Make the electrical connections

"""db ) e

Follow the electrical diagrams attached to the manual for the connections to the terminal strip MA.
The electrical panel is supplied complete with a terminal strip for the connection to the system electrical line and, in case of on board
control panel, a plug for the connection to the modulation probe (if any).
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PART II: INSTALLATION

LIMITE DI' FORNITURA

~ I
78 |
93 1
%:Q 1|0[0|O 0O|O| |O0|O|O|o|O|0|0|0
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§§ o B Z|o—m |« |o o222 |2
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OE> /
oxa f
= O T s s e e
<3 | [0 DL
SRL AN
CE N
TR
% ST LB1 LFI
(@]
>

CATENA SICUREZZE
SAFETY LOOP

SCOPE OF SUPPLY

ST series of thermostats or pressure switches

LB

LF1 indicator light burner operation (remote)

IG  mains switch

QF1 three-phase power circuit breaker protection
QF2 auxiliary supply circuit breaker protection
WB1 earth terminal

1

indicator light for burner lock-out (remote)

High-low flame thermostat / probes / signals connections
Wire thermostats, probes and signals directly on the Facile device terminals.

3-point connection

Connection for external modulation signal

.
® = bar/°C
1 S
SD
F—F ] 2 = o [L+20mA]
| rT z = = mA
) — — B
. — a a L
- c =9 00 -==>=—=—- - — — — = "
> T O
L 3 bar/°C LOAD |
SD [L+20mA] \
? I ﬁ W 24y @ (b:20mAl | Iy ‘
| |
w w — |~ |||~ || 2| |22 — |~ ||
S ©
- o|o|o|o|o|o|o|o|o|o|o|o|o|oP* >|o|ojo|o|o o|olo/*
3 12411410409 ) 8
FUNCTION
HAGC31 | Control scheme

TAB

High-Low thermostat/pressure switches

Rotation of electric motorOnce the electrical connection of the burner is executed, remember to check the rotation of the elec-

> Qo >

ATTENTION: the burners are supplied for three-phase 380/400/415/480 V supply, and in the case of three-phase 220/
230/240 V supply it is necessary to modify the electrical connections into the terminal box of the electric motor and replace
the overload tripped relay.

ATTENTION: check the calibration of the thermal relay sensor (+5% + +10% rated value).

DANGER! Incorrect motor rotation can seriously damage property and injure people.

trical motor (pump motor if any, and fan motor) . The motor should rotate according to the “arrow” symbol on the body. In the event of
wrong rotation, change 2 of the 3 phases of the three-phase power cable and check again the rotation of the motor.
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PART II: INSTALLATION

BURNERS WITH INVERTER VARIANT (if provided)

pm—

| DANFOSS FC101

INVEOR M

DANFOSS FC102

The manufacturer provides:

KOSTAL: on-board or wall-mounted (in the latter case the kit is required)
DANFOSS: wall-mounted

Both can be equipped with a braking resistor.

The burner terminal box is prepared to receive certain signals (for connection to the inverter, see the dedicated connection diagram).

Input signals for the inverter depending on the equipment:
LMV51.300 / LMV52.xxx 4+20mA
HAGC31-CU01 4+20mA
LMV37.400 / LMV26.300 0+10V

The LMV51.300 / LMV52.xxx, HAGC31-CU01 e LMV37.400/LMV26.300 electronic cam burners with fan motor driven by inverter in
addition to the air and fuel adjustment curves also have a fan motor speed adjustment curve.

Generally the curve of the inverter goes from 50% to 100% of the engine revolutions. This, in addition to improving the setting of the
burner also allows a saving on the consumption of the fan engine.

Terminal interface with Inverter

possibility of use only for FC102
Braking resistances
0|0|0|0|0|0|0|O
< o~
HNEIEI R AL
R N R R A R R
I
| w AL possibility of use
| MOTORE VENTILATORE "OK only for INVEOR
| FAN MOTOR "OK"
I
I
1 SCHERMATURA SOLO LATO [LMVx]
T -
SHIELD ONLY [LMVx] SIDE
+ - |LMV5 -HAGC31-CU01 LMV2x/3x
l SEGNALE [4:20mA] COMANDO INVERTER > SEGNALE [0+10V] COMANDO INVERTER
SIGNAL [4=20mA] FOR VSD INPUT SIGNAL [0+ 10V] FOR INPUT INVERTER
A ALLARME INVERTER
VSD ALARM
COMANDO START MOTORE VENTILATORE
FAN MOTOR START INPUT
COMUNE
COMMON
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PART lll: OPERATION

DANGERY! Incorrect motor rotation can seriously damage property and injure people.

A DANGER: During commissioning operations, do not let the burner operate with insufficient air flow (danger of formation of
carbon monoxide); if this should happen, make the gas decrease slowly until the normal combustion values are achieved.
WARNING: before starting the burner up, be sure that the manual cutoff valves are open and check that the pressure
upstream the gas train complies the value quoted on paragraph “Technical specifications”. Be sure that the mains switch is
closed.

IN THE EVENT OF A BLOCKAGE, THE CAUSE MUST BE ASSESSED. IF THE FLAME BACKFIRE WARNING LIGHT IS ON, IT IS
IMPERATIVE TO CHECK THE INTEGRITY AND GOOD CONDITION OF THE COMBUSTION HEAD AS DESCRIBED IN THE
MAINTENANCE SECTION BEFORE UNLOCKING THE APPLIANCE.

LIMITATIONS OF USE

THE BURNER IS AN APPLIANCE DESIGNED AND CONSTRUCTED TO OPERATE ONLY AFTER BEING CORRECTLY CONNEC-
TED TO A HEAT GENERATOR (E.G. BOILER, HOT AIR GENERATOR, FURNACE, ETC.), ANY OTHER USE IS TO BE CONSIDE-
RED IMPROPER AND THEREFORE DANGEROUS.

THE USER MUST GUARANTEE THE CORRECT FITTING OF THE APPLIANCE, ENTRUSTING THE INSTALLATION OF IT TO
QUALIFIED PERSONNEL AND HAVING THE FIRST COMMISSIONING OF IT CARRIED OUT BY A SERVICE CENTRE AUTHORI-
SED BY THE COMPANY MANUFACTURING THE BURNER.

A FUNDAMENTAL FACTOR IN THIS RESPECT IS THE ELECTRICAL CONNECTION TO THE GENERATOR’S CONTROL AND
SAFETY UNITS (CONTROL THERMOSTAT, SAFETY, ETC.) WHICH GUARANTEES CORRECT AND SAFE FUNCTIONING OF
THE BURNER.

THEREFORE, ANY OPERATION OF THE APPLIANCE MUST BE PREVENTED WHICH DEPARTS FROM THE INSTALLATION
OPERATIONS OR WHICH HAPPENS AFTER TOTAL OR PARTIAL TAMPERING WITH THESE (E.G. DISCONNECTION, EVEN
PARTIAL, OF THE ELECTRICAL LEADS, OPENING THE GENERATOR DOOR, DISMANTLING OF PART OF THE BURNER).

NEVER OPEN OR DISMANTLE ANY COMPONENT OF THE MACHINE EXCEPT FOR ITS MAINTENANCE.

TO SECURE THE MACHINE, ACT ON THE ISOLATOR SWITCH. IN CASE OF ANOMALIES THAT REQUIRED A SHUT DOWN OF
THE BURNER, IT’S POSSIBLE TO ACT ON THE AUXILIARY LINE SWITCH, LOCATED ON THE BURNER FRONT PANEL.

IN CASE OF A BURNER SHUT-DOWN, RESET THE CONTROL BOX BY MEANS OF THE RESET PUSHBUTTON. IF A SECOND
SHUT-DOWN TAKES PLACE, CALL THE TECHNICAL SERVICE, WITHOUT TRYING TO RESET FURTHER.

WARNING: DURING NORMAL OPERATION THE PARTS OF THE BURNER NEAREST TO THE GENERATOR (COUPLING
FLANGE) CAN BECOME VERY HOT, AVOID TOUCHING THEM SO AS NOT TO GET BURNT.
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Burner front panel

Keys

A4 Control Panel display
F1 Fuse

S$1 Main switch

82 Reset pushbutton for control box
S8 Burner control knob

Gas operation

DANGER!Do not restart the burner without having first inspected the good condition of the combustion head as indicated in
the maintenance chapter.

The gas minimum pressure switch, installed upstream from the safety valves, ensures the network distributes the gas at a pressure sui-
table to switch on the machine start cycle.
In compliance with the regulations in force, the cycle starts with the pre-ventilation phase.

(Burners fitted with gas proving system). The gas safety valves proving system can be executed during this phase and/or at the burner
shut-off, according to the device setting. Failing which a safety interlock is tripped.

The fan starts and the air damper, driven by the servomotor, opens as far as the high flame position. The air pressure switch, detecting
a pressure, ensures the fan's operation. Failing which a safety interlock is tripped.

At the end of preventilation, in sequence, the burner management system moves the servomotor to the ignition position, supplies the
ignition transformer and orders the opening of the gas safety valve group.

The gas from the net passes through a filter, the double safety valves and the pressure regulator. The regulator holds the gas head
pressure within the use limits.

Fuel and comburent are channelled separately till they meet in the flame development area (combustion chamber) where the spark,
discharged by the ignition electrodes located on the burner's head, must ignite the flame in a safety time of less than 3 s, as provided
for by the reference regulations.

The flame is detected by a sensor that can be an ionization or UV or IR sensor. Failing which a safety interlock is tripped. From now on
flame detection will be continuous, until the burner is switched off.

At the end of the safety time, the control unit de-energizes the ignition transformer, moving the servomotor to the low or high flame posi-
tion according to system demand.

The burner operation is now controlled by the modulator, if any, or by the boiler controller (i.e.: high-low flame thermostat).

The dedicated actuators move, simultaneously and proportionally, the air damper, the fuel butterfly valve, the head position (if the bur-
ner include this option) and the VSD optimizing exhaust gas values and obtaining efficient combustion.

The position of the combustion head, set manually or automatically (if the option is included in the supply), contributes to adjust the bur-
ner's output.

If the monitored variable (pressure or temperature) of the boiler/generator/oven fluid exceeds a preset value, the machine switch-off
phase is started. The flame control unit moves the servomotor to the low flame position (minimum power supplied), closes the safety
valves and starts the post-ventilation phase, if any.

At the end of this stage, the burner remains in stand-by waiting for a new start-up sequence

@ For further details, see the attached equipment manual.
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Integrated proving system

This paragraph describes the integrated proving system operation sequence:

® At the beginning both the valves (EV1 and EV2) must be closed.

® Test space evacuating: EV2 valve (burner side) opens and keep this position for a preset time
(td4), in order the bring the test space to ambient pressure.Test atmospheric pressure: EV2 clo-
ses and keep this position for a preset time (test time td1). The pressure switch PGCP has not to
detect a rise of pressure.

® Test space filling: EV1 opens and keep this position for a preset time (td3), in order to fill the test
space.

® Test gas pressure: EV1 closes and keep this position for a preset time (td2). The pressure switch
PGCP has not to detect a pressure drop down.

td4 | td1 | td3 | td2

If all of the test phases are passed the proving system test is successful, if not a burner lockout
happens.

On LMV5x and LMV2x/3x and LME73 (except LME73.831BC), the valve proving can be parameteri- gy T

EV1 . ¢

zed to take place on startup, shutdown, or both. On LME73.831BC the valve proving is parameteri-
zed to take place on startup only. PGCP

WORKING DIAGRAM OF THE BURNER

yo A | B i c , D | E | F

1 1 1 1 1 1
A: Gas leakage test 1 ] l ] l I I \
B: Pre purge 2 ! ; i | | | \
C: Operation 3 H ; H : H H
D: Shutdown { | i | | |
E: Post purge 4 : : : : : :
F: Actuator position check 5 i i E_ i i i

6 ! | i i i |

i i i i | |
1 Safety Loop 7 = | i | | |
2 PGAS Max 8 i _ i i 5 5 i
3 Heat demand 9 i i i i i i
4 Fan motor ! ! : ) N |
5 Ignition trasf. 10 i | i | | | )
6  Shutoff valve W{ : : :
7 Gas valve 1 "N = y
8 Gasvalve 2
9 Flame signal 12
10 PGAS min
11 PGCP
12 Air actuator
13 Gas actuator L9
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ADJUSTING AIR AND GAS FLOW RATES

g WARNING! During commissioning operations, do not let the burner operate with insufficient air flow (danger of

formation of carbon monoxide).
WARNING! the combustion air excess must be adjusted according to the values in the following chart.

Recommended combustion parameters

Fuel Recommended CO, (%) Recommended O, (%)

Natural gas 9,2+10,3 25 +45

(First) Start-up preliminary operations - gas supply

Recommended actions to be carried out in sequence:

© 0o NOoO O~ WN -

Check the burner and all its components are installed correctly

Check that all electrical and mechanical parts are connected correctly

Check that there is water or other vector fluids in the generator

Check that the ventilation gates/dampers in the plant are open and the stack is free

Connect the gauges used to adjust and check pressures on the incoming line and on the head, air and fuel side.
Open the thermostatic series and the safety chain

Turn the main switch on the panel front with the "ON/OFF" selector to position "ON".

Check the phase and neutral position is correct

Open the manual shut-off valves slowly, in order to prevent any water hammers that might seriously damage valves and pressure
regulator

Check the sense of rotation of the electrical motors

Bleed the line, getting rid of all the air in the pipe as far as the main gas valve

Ensure the pressure entering the main valves is not excessive due to damage to or wrong adjustment of the line pressure regulator
Ensure the gas supply minimum pressure is at least equal to the pressure required by the pressure curves - burnt gas flow

a DANGER! Venting the air from the piping must take place in safe conditions, avoiding dangerous concentrations

of fuel in the rooms. You must therefore ventilate the rooms and wait long enough for the gases to dissipate out-
side before switching on.
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RC21.52 Control panel

ATTENTION: IF THE RC21.52 CONTROL PANEL IS DISCONNECTED, NO OPERATION OF THE BURNER IS ALLO-
WED! THE SYSTEM DOESN’T OPERATE!

ICONS DESCRIPTION

Symbo Description Symbo Description
(D Working mode: OFF mode E‘E Gas train (valves)
"W Working mode: manual regulation ﬂ Flame signal
G Fan motor il Flame signal level
X Ignition transforme & gltajlrtr)n (non-volatile lockout or volatile

MAIN WINDOW

1. Data and time

7. Temperature or pressure feedback

°c
1 1 gOre +£ ——8.Temperature or pressure setpoint

4.String (burner information) Stand By Made

5.Menu push button — m 6.Mode push button

2.icons (burner behaviour indication)

3.Burner heat capacity .___ P

e W

1 Data and time can be set by [Menu] > [General settings]
2 Icons (burner indications) burner active loads, burner working mode and burner faults
3 Burner heat capacity the current burner heat capacity during burner operation
4 String (burner information) burner information, burner position or fault description
5 Menu push button access to menu
6 Mode push button burner working mode can be modified (OFF, manual regulation or
7 Temperature or pressure feedback boiler main sensor (temperature or pressure)
8 Temperature or pressure setpoint regulation setpoint.
BUTTONS AND ENCODER
A Buton
Menu]: to access to menu
Escl: back to the main window
B Button
Mode]: burner working mode setting
Back]: back to the previous window
Confirm]: to confirm the settings
Save]: to save the setiings
Knob
INC: to increase the selected value or next menu
DEC: to decrease the selecied value or previous menu
OK: to confirm the settings
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Start-up preliminary operations
Al primo avviamento collegare il Service Tool per poter accedere ai parametri e alla regolazione del bruciatore.
After power-on and initializing operations, the display is as follow:

I':_|'|_|'I\I|E'.lj El EIBC 2 I:I 1 F'r

¥

og °¢
B - goce *.ﬂ B - ew 1 1 g0t +ﬂ

Wait Sastem Test... Aetiyators Test in Prosress,

Made

At the first start-up the following message is shown:
“set boiler unit parameters”
So, the following operations have to be performed.

1.
BOILER SETTING

!
2 . AIR/GAS CURVES SCANNING

1- BOILER SETTING

Following the below route access to the programming levels of the menu:

1st level (2nd level |3rd level 4th level Description
Menu Main menu
Parameters Menu level for making the parameter settings
Boiler unit Settings for the boiler unit
Max Power This parameter is the maximum boiler capacity (express in kW).
Min Power This parameter is the minimum boiler capacity (express in kW).
Max Load This parameter is the maximum boiler load (express in %).This parameter is
used to limit the burner working capacity range.
Min Load This parameter is the minimum boiler capacity (express in kW). This parameter
is used to limit the burner working capacity range.
Boiler set point Temperature or pressure setpoint

After that, the following message will be displayed
“learning curve must be made”
Follow “air/curve scanning” indications, see the next paragraph .

ATTENTION: BOILER SETTINGS CAN BE DELETED BY USING THE PARAMETER: [Menu] > [Parameters] > [Boi-
ler unit] > [Delete boiler setting]

o For further information please refer to the attached controlboard/control panel user manual
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(AIR/GAS) CURVES SCANNING

o
A

ATTENTION: BEFORE USING THE APPLIANCE, THE CURVES SCANNING HAS TO BE PERFORMED

ATTENTION: DURING CURVES SCANNING, DO NOT ACT ON PRESSURE GOVERNOR AND MAKE SURE THAT
AIR INLET IS NOT OBSTRUCTED

Following the below route access to the programming levels of the menu:

1st level

2nd level 3rd level 4th level Description

Menu

Main menu

Menu level for making the

Parameters .
parameter settings

Boiler unit Settings for the boiler unit

Set to “on”. After parameter
Learning curve enabling, the actuator tests
are performed

The boiler thermostat must be set to "on". After that, the curves scanning starts and ignition sequence begins

A

WARNING! DURING THE SCAN, CHECK THAT THE OXYGEN LEVEL IS ABOUT 3% (BETWEEN 2.5% AND 4.5%)

In every point, during this function, the actuators positions are regulated in order to reach the air and gas setpoint. If the sensor signal
(air and gas) remains inside the band, for 30 seconds, the actuator position is stored. When both the positions of the actuators are sto-
red, the next operating point can be reached. The function ends when all the points are verified.

After that, the burner goes off and the symbol © is displayed. If during the entire procedure, O, and CO were between the reccomen-
ded levels, start the burner by setting the parameter “operation” to “auto or “manual”. Otherwise repeat the scanning procedure.

1st level

2nd level 3rd level 4th level Description

Menu

Main menu

Parameters Menu level for making the parameter settings

Burner Settings for the boiler unit

Off = burner off
Operation manual = manual operation
auto = automatic operation

Manual power |output (kW), (only if operation is set to “manual”)

ATTENTION: IF THE FUNCTION ENDS CORRECTLY (THE LAST POINT IS VERIFIED), THE APPLIANCE IS READY
TO USE.

ATTENTION: FOR EVERY POINT, IF THE SYSTEM IS NOT ABLE TO REGULATE THE AIR AND GAS SIGNAL
BEFORE THE END OF THE TIMEOUT (5 MINUTES) THE CURVES SCANNING ENDS WITH THE RELATED FAULT
INDICATION.
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Scanning error codes

No. Error Cause Solution
. Increase the gas valve output pressure value. Reset the burner and repeat the
Gas pressure too | Curve scanning cannot be completed . . . .
22 . curve scanning. If the problem is not solved, increase the pressure again,
low because the gas pressure is too low .
and reset the burner. After that repeat the curve scanning procedure.
1) Check the boiler parameters, max output
Air pressure too | Air pressure is too low; required output 2) V\{rqng combustion head position.
23 low cannot be reached 3) Air inlet obstruced.
4) Boiler obstructed/dirty, check the gas flue and the smoke flow on the
combustion chamber
Gas pressure it too high. Goas . [1) Reduce the gas valve output pressure value. Reset the burner and repeat the
Gas pressure too |servomotor never goes over 40° during :
24 curve scanning.

high

curve scanning. Automatic adjusting
procedure could be unstable

2) If the problem is not solved, repeat the previuos step.

Fault window

Fault in progress

;

Fault description

Fault type

Press Esc or Back to come back to the RC21 main window.
In case of non-volatile fault, if the unit can be reset, the B button indication becomes Reset
(instead of Indietro).
To reset the unit press the B button (2 times in order to confirm the operation).

Fault code
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ADJUSTING THE GAS VALVES GROUP

Multibloc MB-DLE

The multibloc unit is a compact unit consisting of two valves, gas pressure switch, pressure
stabilizer and gas filter.

The valve is adjusted by means of the RP regulator after slackening the locking screw VB by
a number of turns. By unscrewing the regulator RP the valve opens, screwing the valve clo-
ses. To set the fast opening remove cover T, reverse it upside down and use it as a tool to
rotate screw VR. Clockwise rotation reduces start flow rate, anticlockwise rotation increases
it.

Do not use a screwdriver on the screw VR!

The pressure stabilizer is adjusted by operating the screw VS located under the cover C. By,
screwing down the pressure is increased and by unscrewing it is reduced.

Note: the screw VSB must be removed only in case of replacemente of the coil.

MultiBloc MBE Regulation VD-R whith PS

Outlet
pressure

MIN 10% 25% 50% 75% MAX

4 mbar 10 mbar 25 mbar 50 mbar 75 mbar | 100 mbar
PS-10/40 | 0,4 kPa 1,0 kPa 2,5 kPa 5,0 kPa 7,5 kPa 10,0 kPa
2 "w.c. 4 "w.c. 10 "w.c. 20 "w.c. 30 "w.c. 40 "w.c.

20 mbar 50 mbar | 125 mbar | 250 mbar | 375 mbar | 500 mbar
PS-50/200| 2,0 kPa 5,0 kPa 12,5kPa | 25,0kPa | 37,5kPa | 50,0 kPa
8 "w.c. 20 "w.c. 50 "w.c. 100 "w.c. | 150 "w.c. | 200 "w.c.

Caution: check that the range of the installed spring is compatible with the gas pressure at the burner head (see
appropriate diagram) to which must be added the back pressure and approx. 5 /10 mbar for various leaks and gas line.

A While making outlet pressure adjustments, do not exceed a value that creates a hazardous condition to the bur-
ner!

Siemens VGD../VRD.. version with SKP2

~a Performance range (mbar)
@ | neutral yellow red
Spring colour SKP 25.0 0+22 15+120 100 + 250
Spring colour SKP 25.4 7 + 700 150 + 1500

The pressure adjusting range, upstream the gas valves group, changes according to the spring provided with the valve group.
To replace the spring supplied with the valve group, proceed as follows:i

To increase or decrease gas pressure, and therefore gas flow rate, remove the cap T and use a screwdriver to adjust the regulating
screw VR. Turn clockwise to increase the flow rate, counterclockwise to reduce it.
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Adjusting the combustion head

A CAUTION: perform these adjustments once the burner is turned off and cooled.

-

“all-ahead” poéiﬁon “all-backwards” head position

A Attention! if it is necessary to change the head position, repeat the air and fuel adjustments described above.

The diffuser position must be set during the commissioning according to the regulation needs. The diffuser position is factory set as

shown in figure "A” (x = 10 mm)
Depending on the boiler application, it is possible to act on the holes (figure B) to improve the flame stability and NOx, CO emission

values. If necessary, close/open the holes in figure “B” using the screws kit given with the burner.
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Calibration air and gas pressure switches

The air pressure switch locks the control box if the air pressure is not the one requested. If it
happens, unlock the burner by means of the control box unlock pushbutton, placed on the bur-
ner control panel.

The gas pressure switches check the pressure to avoid the burner operate when the pres-
sure value is not in the requested pressure range.

Calibration of air pressure switch
To calibrate the air pressure switch, proceed as follows:

Remove the transparent plastic cap.
Once air and fuel setting have been accomplished, startup the burner.
During the pre-purge phase o the operation, turn slowly the adjusting ring nut VR in the clockwise direction (to increase the adju-
sting pressure) until the burner lockout, then read the value on the pressure switch scale and set it to a value reduced by 15%.
Repeat the ignition cycle of the burner and check it runs properly.

Refit the transparent plastic cover on the pressure switch.

Calibration of low gas pressure switch

With the burner operating at maximum power, increase the regulation pressure by slowly turning the control knob clockwise until the
burner stops, taking care it does not go into lockout and the display shows the error "Err c20 d0".
As for the gas pressure switch calibration, proceed as follows:

Be sure that the filter is clean.
Remove the transparent plastic cap.

While the burner is operating at the maximum output, test the gas pressure on the pressure port of the minimum gas pressure
switch.

Slowly close the manual cutoff valve (placed upstream the pressure switch, see gas train installation diagram), until the detected
pressure is reduced by 50%. Pay attention that the CO value in the flue gas does not increase: if the CO values are higher than the
limits laid down by law, slowly open the cutoff valve as to get values lower than these limits.

Check that the burner is operating correctly.

Clockwise turn the pressure switch adjusting ring nut (as to increase the pressure value) until the burner stops.
Slowly fully open the manual cutoff valve.

Refit the transparent plastic cover on the pressure switch.

Calibration the maximum gas pressure switch (when provided)
To calibrate the maximum pressure switch, proceed as follows according to its mounting position:

remove the pressure switch plastic cover;

if the maximum pressure switch is mounted upstreaam the gas valves: measure the gas pressure in the network, when flame is off;
by means of the adjusting ring nut VR, set the value read, increased by the 30%.

if the maximum pressure switch is mounted downstream the “gas governor-gas valves” group and upstream the butterfly valve:
light the burner, adjust it according to the procedure in the previous paragrph. Then, measure the gas pressure at the operating
flow rate, downstream the “gas governor-gas valves” group and upstream the butterfly valve; by means of the adjusting ring nut
VR, set the value read on step 2, increased by the 30%;

replace the plastic cover.

PGCP Gas leakage pressure switch

remove the pressure switch plastic cover;
adjust the PGCP pressure switch to the same value set for the minimum gas pressure switch;
replace the plastic cover.
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PART V: MAINTENANCE

At least once a year carry out the maintenance operations listed below. In the case of seasonal servicing, it is recommended to carry
out the maintenance at the end of each heating season; in the case of continuous operation the maintenance is carried out every 6
months.

Attention:

A ® Read carefully the “warnings” chapter at the beginnig of this manual

® All operations on the burner must be carried out with the mains disconnected and the fuel manaul cutoff valves closed!

® Any maintenance, cleaning or check intervals are a mere indication: the functionality of the burner - and its components -
depends, among other things, from capacity utilisation rate, environment, nature and quality of the fuels used

® never loose the sealed screws! otherwise, the device warranty will be immediately invalidate!

ROUTINE MAINTENANCE

Before any maintenance

1 - ensure that manual valve at gas ramp inlet is closed

2 - make sure that the system's main switch is switched off and ensure that it cannot be switched on again by third parties
3 - switch off the ignition. With the burner off, check that the gas meter is stopped. Should it turn, look for leaks.

At every maintenance, it is recommended to

Clean the fan using, if available, compressed air and/or a dry brush or rags. If necessary, remove the fan from the motor shaft and
wash it using non-corrosive cleaning agents. Before disassembling the fan, note the measurements in relation to the motor shaft so
that it can be reassembled in the same position.

Check that all parts in contact with combustion air (air box, protective mesh and screw conveyor) are clean and free of any obstruc-
tions to free flow. Clean using compressed air and/or a dry brush or rags, if available. If necessary, wash using non-corrosive clea-
ning products.

Check the condition of the combustion head. The head must be intact in all parts and the mesh adhered to the inner metal cylinder.
If one or more parts are broken, punctured, cut or dislodged, the head must be replaced. Slight deformations that do not affect
combustion can be accepted.

Check ignition electrodes, cleaning, possible adjustment and, if necessary, replacement

Check the detection electrode/photocell (depending on burner model), clean, adjust if necessary and replace if necessary. If in
doubt, check the detection circuit, after the burner has been restarted, following the diagrams in the manual.

Check the condition of the gasket between burner and generator. If necessary, replace the gasket between combustion head and
burner body flange with a gas-tight flange suitable for the fuel used.

Before disassembling the mixer inside the burner, check the position of the blades and position it correctly after cleaning or repla-
cement.

Check and clean the gas filter cartridge; replace if necessary.

Cleaning and greasing of levers and rotating parts.

Examination of the motor: no specific maintenance is required. In the event of abnormal noises, check the condition of the bearings
during operation and replace them if necessary or replace the motor completely.

ATTENTION:

A ® Atleast every 2 months, or more frequently depending on the case, clean the burner installation room.

® Atleast every 2 months, or more often if needed, clean the room where the burner is installed.Avoid leaving installations,
papers, nylon bags, etc., inside the room. They could be sucked by the burner and cause malfunctioning.

® Check that the room’s vents are free from obstructions.

® when servicing, if it was necessary to disassemble the gas train parts, remember to execute the gas proving test, once
the gas train is reassembled, according to the procedure imposed by the law in force.

other debris

A ATTENTION: During the filter maintenance procedure, the gas flow sensor must remain clean. Avoid contact with dust or

Gas filter maintenance

WARNING: Before opening the filter, close the manual cutoff valve downstream the filter and bleed the gas; check
that inside the filter there is no pressurised gas.
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Per pulire o sostituire il filtro gas procedere nel modo seguente:

=

poouy
MB-DLE
405..412

6 o Ok ! 0 Filter cover
o ©no i 0 1,3,4, 6 Screw plug G 1/8
E oo(o) o 2 Meter connection
i o0 5 Screw plug M14
©]
5 34

Pressure taps

3 4 5
0 2 pe pa pBr
|
[ |
R
-4 } ——8
|
0 3 4 5
pe pa pBr

® Check the filter at least once a year!

iy 0

I
” n 415 - 420 B01
5 1
R —
E ]
@O |o
<+ 0
©
4 32
0,1,2,3,4,5

Bouchon a vis G 1/8

Pressure taps

02 3 4
pe pa pBr
4y
S
|
2 3 4
pe pa pBr

® Change the filter if the pressure difference between pressure connection 1 and 3 (Fig. 1-Fig. 3)is Ap > 10 mbar.
® Change the filter if the pressure difference between pressure connection 1 and 3 (Fig. 1-Fig. 3) is twice as high

compared to the last check.
You can change the filter without removing the fitting.
Interrupt the gas supply closing the on-off valve.

Remove the filter 6 and replace with a new one.

a b~ wN -

Perform leakage and functional test, py,5x. = 360 mbar.

To clean or remove the filter, proceed as follows:
1 remove the cap unscrewing the fixing screws (A);

2 remove the filtering cartridge (B), clean it using water and soap, blow it

with compressed air(or replace it, if necessary)

3 replace the cartridge in its proper position taking care to place it

inbetween the guides as not to hamper the cap replacement;

Remove screws 1 + 4 using the Allen key n. 3 and remove filter cover 5 in Fig. 5.

Replace filter cover 5 and tighten screws 1 + 4 without using any force and fasten.

be sure to replace the “O” ring into its place (C) and replace the cover

fastening by the proper screws (A).
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MultiBloc VD-V VD-R Mounting

B 1‘

e

1. Position VD on VB, fig. 2+3.

2. Slide VD forward up to the stop, fig. 4.

3. Screw VD on with 2 M5 screws for each, max. 5 Nm/44 in.-Ib., fig. 5/6.
4. VD can be mounted rotated by 180°, fig. 7.

Siemens SKP15 e SKP25 Mounting

To replace the actuators, turn the screws
as shown in the drawing.
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Removing the combustion head
A Attention: before adjusting the combustion head, turn the burner off and wait until it gets cold.

Remove the cover C.

remove the electrodes cables;

unscrew the 3 screws V which hold in position the gas manifold G and pull out the complete group as shown in the picture below.
® Clean the combustion head by a compressed air blow or, in case of scale, scrape it off by a scratchbrush.

Note: to replace the combustion head reverse the procedure described above having care to place correctly the O ring (OR) between
burner and gas manifold.

Key

VRT Head adjusting screw
AR  Threaded rod

\% Fixing screw

G Gas manifold

OR "O”ring

C Cover

.ATTENTION: avoid the ignition and detection electrodes to contact metallic parts (blast tube, head, etc.), otherwise the boi-
ler's operation would be compromised. Check the electrodes position after any intervention on the combustion head.

To replace the electrodes, proceed as follows:
1 remove the burner cover C;r
2 disconnect the electrodes cables;

3 emove the combustion head referring to
paragraph “Removing the combustion
head”;

4 unscrew VE screws that fasten the electro-
des (see next pictures)

5 remove the electrodes and replace them
referring to the measures indicated in the
previous paragraph;

6 reconnect the electrodes cables;

replace the combustion head;

8 replace the burner cover.

~

Replacing the electrodes

To replace the ignition electrodes, proceed as follows:
1 remove the burner cover
2 disconnect the electrodes cables;

3 loose the screw VB that fasten the electrodes group to the combustion
head;

4 remove the electrodes and replace them paying attention to the measures
showed in previous paragraph.

Reassemble the burner by fllowing the procedure in the reversed order.

VB - Detection electrode

VB - Ignition electrode

wise the boiler’s operation would be compromised. Check the electrodes position after any intervention on the

g ATTENTION: avoid the ignition and detection electrodes to contact metallic parts (blast tube, head, etc.), other-
combustion head.
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Electrodes Adjustment
Important Note: Check the ignition and detection electrodes after removing/adjusting the combustion head.

ATTENTION: avoid the ignition and detection electrodes to contact metallic parts (blast tube, head, etc.), other-
A wise the boiler’s operation would be compromised. Check the electrodes position after any intervention on the
combustion head.

Adjust the electrodes position, according to the quotes shown othe next picture

EA: Ignition electrode
ER: Detection electrode

Grain kit diagram - ..G225X - ..G270X

A Gas pipe holes

B Electrode holes

C Open air holes

D Closed air holes

E Set screws for disc and cap on M3 hole

@EO®E

iot
. s B E0E 35
A T 3 ]
32", k I \
. ol / \
31 \\\ ¢ ‘
K
29 ~N |
T S > ~
""""""""""" ~NFT N L
7, e —s B — e — I B —a-2
30 mg 50/80 mg
26 T 10 26 T 10
36 Holes N @/ 36 Holes
25 / 27 Open air holes Q‘ 11 25 "=~ 14 Open air holes Q‘ 1
. <4 e Q.12
e L S
13
14

24 e
e, RN P BN
2 [P/ AR 1 2 Yipg: ERA
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Air flow sensor maintenance

A ATTENTION! Do not touch the sensor (figure 9) with hands. Clean only with cotton cloth. do not use any cleaning
product.

>

WARNING: never loose the sealed screws! otherwise, the device warranty will be immediately invalidate!

WARNING! Periodic quarterly cleaning of the sensor is recommended.
Use a soft bristle brush (B) to clean the sensor

°
.WARNING! The flow sensors are calibrated and set in by the manufacturer according
a to the burner type, its output and the sampled fluid. Do not disconnect a trerminal (A)

It is therefore not possible to replace the sensors installed on a machine with other sen-
sors intended for measurements on fluids other than those intended.

Periodic quarterly cleaning of the sensor is recommended.
® Use a soft bristle brush (B) to clean the sensor

To clean the air flow sensor, proceed as follows:

1 Remove the air intake silencer (1,2)

2 Loose the srews (4,5,6)

3 Remove the air flow sensor from its slot, carefully (7,8)
4

clean the bulbe with a cotton cloth, taking care not to touch it with hands or with the
bristles provided;

Make sure there is no grease on the sensor surface
6 Replace the air flow sensor into its slot.

[¢)]
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Gas flow sensor maintenance

ATTENTION! DO NOT TOUCH THE SENSOR (figure F) WITH HANDS. CLEAN ONLY WITH COTTON SWAB. DO
NOT USE ANY CLEANING PRODUCT.

To clean the gas flow sensor, proceed as follows:

1 Loose the srews (A, B, C)

2 Remove the gas flow sensor from its slot, carefully (D)

3 clean the bulbe with a cotton swab, taking care not to touch it with hands;

4  replace the gas flow sensor into its slot.

‘ 1 3 -
Burner service term

- In optimal operating conditions, and with preventive maintenance, the burner can last up to 20 years.
- Upon expiry of the burner service term, it is necessary to carry out a technical diagnosis and, if necessary, an overall repair.

- The burner status is considered to be at its limit if it is technically impossible to continue using it due to non-compliance with safety
requirements or a decrease in performance.

- The owner makes the decision whether to finish using the burner, or replacing and disposing of it based on the actual state of the
appliance and any repair costs.

- The use of the burner for other purposes after the expiry of the terms of use is strictly prohibited.
Seasonal stop

To stop the burner in the seasonal stop, proceed as follows:

1  turn the burner main switch to 0 (Off position)

2 disconnect the power mains

3 close the fuel valve of the supply line

Burner disposal
In case of disposal, follow the instructions according to the laws in force in your country about the “Disposal of materials”.

WIRING DIAGRAMS

Refer to the attached wiring diagrams.
WARNING

1 - Electrical supply 230V / 400V 50Hz 3N a.c.

2 - Do not reverse phase with neutral
3 - Ensure burner is properly earthed
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TROUBLESHOOTING GUIDE Gas operation

BURNER DOESN'T LIGHT

* No electric power supply

* Restore power supply

* Main switch open

* Close switch

* Thermostats open

* Check set points and thermostat connections

* Bad thermostat set point or broken thermostat

* Reset or replace the thermostat

*No gas pressure

* Restore gas pressure

* Safety devices (manually operated safety thermostat,
pressure switches and so on) open

* Restore safety devices; wait till boiler reaches operating
temperature then check safety device functionality.

* Broken fuses

* Replace fuses. Check current absorption

* Fan thermal contacts open (three phases motors only)

* Reset contacts and check current absorption

* Burner control lock out

* Reset and check its functionality

* Burner control damaged

* Replace burner control

GAS LEAKAGE: BURNER LOCKS OUT
(NO FLAME)

* Gas flow is too low

* Increase the gas flow

* Check gas filter cleanness

* Check butterfly valve opening when burner is starting
(only Hi-Low flame and progressive)

* Ignition electrodes discharge to ground because dirty or
broken

* Clean or replace electrodes

* Bad electrodes setting

* Check electrodes position referring to instruction
manual

* Electrical ignition cables damaged

* Replace cables

* Bad position of cables in the ignition transformer or into
the electrodes

* Improve the installation

* Ignition transformer damaged

* Replace the transformer

BURNER LOCKS OUT WITH FLAME PRESENCE

* Wrong setting of flame detector

* Adjust flame detector

* Flame detector damaged

* Replace flame detector

* Bad cables of flame detector

* Check cables

* Burner control damaged

* Replace burner control

* Phase and neutral inverted

* Adjust connections

* Ground missing or damaged

* Check ground continuity

*Voltage on neutral

* Take off tension on neutral

* Too small flame (due to not much gas)

* Adjust gas flow
* Check gas filter cleanness

* Too much combustion air

* Adjust air flow rate

only FOR LME22: BURNER CONTINUES TO PER-
FORM ALL ITS FEATURES WITHOUT IGNITING
THE BURNER

* Air pressure switch damaged or bad links

* Check air pressure switch functions and links

* Burner control damaged

* Replace burner control

BURNER LOCKS OUT WITHOUT ANY GAS FLOW

* Gas valves don’t open

* Check voltage on valves; if necessary replace valve or
the burner control

* Check if the gas pressure is so high that the valve
cannot open

* Gas valves completely closed

* Open valves

* Pressure governor too closed

* Adjust the pressure governor

* Butterfly valve closed

* Open the butterfly valve

* Maximum pressure switch open.

* Check connection and functionality

* Air pressure switch doesn’t close the NO contact

* Check connections
* Check pressure switch functionality

THE BURNER IS BLOCKED AND THE EQUIPMENT
PROVIDES A LOCK CODE "CAUSE AIR PRESSURE
SWITCH FAULT"

* Air pressure switch damaged (it keeps the stand-by
position or badly set)

* Check air pressure switch functionality
* Reset air pressure switch

* Air pressure switch connections wrong

* Check connections

* Air fan damaged

* Replace motor

* No power supply

* Reset power supply

* Air damper too closed

* Adjust air damper position

BURNER LOCKS OUT DURING NORMAL RUNNING

* Flame detector circuit interrupted

* Check wiring
* Check photocell

* Burner control damaged

* Replace burner control

* Maximum gas pressure switch damaged or badly set

* Reset pressure switch or replace it

THE BURNER STARTS AND AFTER A WHILE IT
REPEATS THE STARTING CYCLE.

* Gas pressure switch badly set

* Reset the pressure switch

* Gas filter dirty

* Clean gas filter

* Gas governor too low or damaged

* Reset or replace the governor

BURNER STANDS WHILE RUNNING WITHOUT ANY
SWITCHING OF THERMOSTATS

* Thermal contacts of fan motor open

* Reset contacts and check values
* Check current absorption

FAN MOTOR DOESN'T START

* Internal motor wiring broken

* Replace wiring or complete motor

* Fan motor starter broken

* Replace starter

* Fuses broken (three phases only)

* Replace fuses and check current absorption

BURNER DOESN'T SWITCH TO HIGH FLAME

* Hi-low flame thermostat badly set or damaged

* Reset or replace thermostat

* Servomotor cam badly set

* Reset servomotor cam

mechanical only: SOMETIMES THE SERVOMOTOR
RUNS IN THE WRONG WAY

* Servomotor capacitor damaged

* Replace capacitor

PHASE-TO-PHASE SUPPLY OR PRESENCE OF
VOLTAGE ON NEUTRAL*

* Lights up and freezes

* In such cases, insert an RC circuit (our code 2531003).
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List of error codes

=
é § DISPLAY STRING DESCRIPTION SUGGESTION
O
1) Gas valve outlet pressure too low, check the pressure during ignition
2) Gas actuator position too closed
" BLOCK NO flame signal detection at the end of safety |3) Ignition electrode not correctly positioned
01 |Ignition fault - . "
time. 4) Flame detection electrode not correctly positioned
5) Check Phase, Neutral and Protective Earth electric connections
6) Check AIR actuator position
1) Defective or badly positioned detetction electrode, check electrode integrity
02 | Extraneus Flame / BLOCK False flame signal during stand-by or 2) Defective or damaged electrode wiring, check electrode wiring
preventilation time. 3) Disconnect the detector cable from the device, reset the system, if the problem
reappears replace the HAGC31 unit
. . .| 1) Check boiler safety thermostats / pressure switches
03 |Safety Loop OPEN/ |BLOCK Safety thermostats chain open during operation. 2) Check boiler safety thermostats / pressure switches wiring
1) Gas valve pressure outlet too low, check pressure during operation
04 |Loos of Flame BLOCK Loss of flame during operation. 2) Flame detection electrode not correctly positioned
3) Check Phase, Neutral and Protective Earth electric connections
Control Board . 1) Check all the electrical connections
05 internal error BLOCK Internal device error 2) If it persists, replace the HAGC31 unit
Control Board . 1) Check all the electrical connections
06 internal error BLOCK Internal device error 2) If it persists, replace the HAGC31 unit
1) Check air pressure switch calibration
. BLOCK Insufficient air pressure during prewash, during |2) Blocked air inlet, check air inlet
07 |AIR pressure switch |, "= . . ) L .
ignition or during operation 3) Hydraulic connection line gas pressure switch obstructed
4) Minimum required power too low
1) Check max gas pressure switch calibration
Max Gas pressure  |BLOCK Maximum gas pressure switch intervenes 2) Check the main gas outlet.val\lle pressure
08 switch during start-up or during operation 3) Backpressure too high during ignition, reduce ignition power
9 P gop ' 4) Dirty or obstructed boiler, check the flue gas pipe and the smoke passage in
the combustion chamber
Maxim number of BLOCK Maximum number of manual reset is reached,
09 switch off for 10 seconds to reactivate the burner, then
manual reset .
reactivate the system
1) Blocked servomotor, check the servomotor movement
2) Servomotor wiring error
BLOCK AIR servomotor positioning error, max or min | 3) Servomotor does not reach maximum position check flue dampers movement
10 |AIR Actuator O . . L "
limit switch not reached during servomotor testing 4) Servomotor does not reach minimum position check flue dampers movement
5) External EMC disturbances, check wiring
6) Defective servomotor, replace it
1) Blocked servomotor, check the servomotor movement
2) Servomotor wiring error
BLOCK GAS servomotor positioning error, max or min | 3) Servomotor does not reach maximum position check flue dampers movement
11 |GAS Actuator o X . L "
limit switch not reached during servomotor testing 4) Servomotor does not reach minimum position check flue dampers movement
5) External EMC disturbances, check wiring
6) Defective servomotor, replace it
1)Has the boiler been soiled?
. 2) Blocked air inlet?
AIR cross-check BLQ.CK AIR signal congruence banfj servomotor 3) Incorrect engine revolutions, check engine ventilation integrity
13 position exceeded, AIR flow correction required too Y
error hiah 4) Dirty air fan?
on- 5) Blocked chimney?
6) Dirty AIR sensor, check the AIR sensor lead
. 1) Is the gas valve out of calibration?
GAS cross-check BLQ.CK GAS signal congruence banq servorpotor 2) The gas inlet pressure has increased too much
14 position exceeded, GAS flow correction required too .
error high, it occurs only during normal operation 3) The gas inlet pressure has decreased too much
’ 4) GAS sensor dirty
15 |V1 Gas leak BLOCK Valve V1 loses gas does not pass VPS test Q) PGCPIpressure callbratlgn not correct
2) Defective valve, replace it, loses gas!
16 |V2 Gas leak BLOCK Valve V2 loses gas does not pass VPS test 1) PGCPIpressure callbratlgn not correct
2) Defective valve, replace it, loses gas!
BLOCK AIR servomotor positioning error, during 1) EMC faults distort communication, verify EMC arriving from outside
17 | AIR Actuator operation, required position not in line with the actual | 2) Defective servomotor movement, check the movement of the damper manually
position. 3) Defective servomotor, replace it
BLOCK GAS servomotor positioning error, during 1) EMC faults distort communication, verify EMC arriving from outside
18 |GAS Actuator operation, required position not in line with the actual | 2) Defective servomotor movement, check the movement of the damper manually
position. 3) Defective servomotor, replace it
1) check GAS pressure input if correct adjust the valve.
BLOCK During curves scan: Gas pressure after the 2) Maximum power required too hlgh control maximum boiler power Increas_e the
22 |Gas pressure too low gas pressure at the outlet of the main gas valve, reset the burner and reactivate

valve is insufficient to complete the scan

the curve scan, if the problem recurs, increase the outlet pressure again and
reset the burner again and reactivate the curve scan.
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) Check the boiler parameters, maximum power.
) Position of combustion head not correct.
) Blocked air inlet

) Dirty or obstructed boiler, check the flue gas pipe and flue passage on the
combustion chamber

BLOCK During curves scan: Air port too low, not enough

Air pressure 100 low to reach the required power

1
2
3
4

1) If the Block is reset, the Burner works normally with high pressure after the

BLOCK During curves scan or at end of scan: Outlet |valve, the regulation could be unstable with continuous changes of servomotors

24

Gas pressure too
high

gas valve pressure too high, the GAS servomotor during
the scan never exceeded the 40° positioning, the
automatic regulation could be unstable.

positioning.

2) Reduce the gas pressure at the valve outlet, reset the block and reactivate the

curve scan
3) If error is signalled again repeat step 2.

Air Pressure Switch

Device external fault. AIR sensor defective, the contact

1) Defective AIR pressure switch

)
31 Faulty results closed with ventilation Off 2) AIR pressure switch wiring incorrect
. 1) Check electrical connections
32 | Power Supply Device external fault. DC 24. 24V power supply 2) Check 24V DC power supply on terminals X2
incorrect
3) Check 24V power supply
Device external fault. AC 230V, power has fallen below |1) Check 230V single-phase power supply
33 | Power Supply 170V. The system will automatically reset if the mains  |2) Check wiring
voltage> 200V. 3) Check power supply on terminals X1
Device external fault. Safety thermostats chain open 1) Check boiler safety thermostats / pressure switches
34 |Safety Loop OPEN |with burner waiting for heat request. It automatically 2) Check boiler safety thermostats / pressure switches wiring
resets when the anomaly disappears
35 Max Gas Pressure | Device external fault. Defective MAXIMUM Gas 1) Check the Max pressure switch wiring
Switch Faulty pressure switch, it results open when the burner is off  |2) If necessary, replace the Maximum pressure switch
1) Check the mains gas pressure
Min Gas Pressure . . 2) Check minimum pressure switch calibration
36 . Device external fault. Mains gas pressure too low. L .
Switch 3) Check minimum pressure switch contacts
4) If necessary, replace the minimum pressure switch
1) Check Display electrical connection
37 |- BLOCK Display communication error 2) Replace display
3) Communication error of the main equipment, replace the device
. Device external fault. Air signal sensor below the 1) Check sensor wiring
38 |Air flow sensor s 2) Clean sensor
minimum threshold
3) Replace sensor
Device external fault. Gas signal sensor below the 1) Check sensor wiring
39 | Gas flow sensor s 2) Clean sensor
minimum threshold
3) Replace sensor
1) Check gas outlet valve pressure
BLOCK During the scan the air and gas signals are not |2) Verify damper servomotor connections, reduce mechanical clearance
43 | Curve scanning Fault| stable the system cannot keep the position of the 3) Chamber counter-pressure unstable, check boiler exhaust fumes
servomotors stable. 4) Check the gas supply pressure.
5) Check gas pressure regulator
1) Verify correct assembly of removable EPROM memories
44 | Generic BLOCK Microprocessor communication error. 2) Check the display, modbus, wifi, open term wiring
3) Replace the main unit
1) Check process probe
45 | Generic Device external fault. Process probe error. 2) Check the wiring of the process prObe
3) Check the process probe connections
4) Check thermoregulation programming
46 |Fan Thermal relay |Device external fault. Fan thermal relay interrupted. ;; Check motor thermal relay

Check motor ventilation electric absorption
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1. INTRODUCTION

1-1. Notes on the documentation
Please observe the safety instructions in this manual.
1-2. Symbols

Symbol used in this manual are explained below:

SYMBOL

DESCRIPTION

Immediate danger to life and limb!

Risk of death from electric shock!

Potentially dangerous situation for the environment and the product!

Useful information and instructions.

Tab.1 - Symbols

1-3. Acronyms and abbreviations
WORD DESCRIPTION
ACT Actuator
CO Carbon Monoxide
FE Functional Earth
L Power Supply Line Conductor
N Power Supply Neutral Conductor
OR Restricting Orifice
oT Open Therm
PE Protection Earth
APS Air pressure switch
PS(MAX) Gas Pressure Switch (Maximum Pressure)
PS(MIN) Gas Pressure Switch (Minimum Pressure)
PS(VP) Gas Pressure Switch (for Valve Proving)
PV Pilot Valve
SV Shutoff Valve
Vi1 Gas Valve (1)
V2 Gas Valve (2)
VPS Valve Proving System

Tab.2 - Acronyms and abbreviations

2. SAFETY INSTRUCTIONS

2-1. Warning notes

To avoid injury to persons, damage to property or the environment the following warning notes should be observed.

Do not open, interfere with or modify the unit!

Do not remove or modify any safety components on the system!

The HAGC31 safety parameters can be modify only by RC21.55 service tool. After a settings modification, the functionality of the burner

has to be verified.

The HAGC31 safety parameters can be modify only by RC21.55 service tool.

In case of memorization error (the parameter data shown at display is corrupted), few attempts to write settings can be performed.

If the error persists, the unit has to be put in a safety state!
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2 -2. Installation notes

Installation work must be carried out by competent persons.The relevant national regulations have to be observed.>

Before performing any wiring changes in the connection area of the HAGC31, completely isolate the unit from the

main supply (all-polar disconnection).

\4

P B

Ensure protection against electric shock hazard by providing adequate protection for the unit's connection terminal.

Do not feed external mains voltage to the control outputs of the unit. When testing external components controlled by the

HAGC31 (fan motor, valves etc.), the burner control unit may never be plugged in.

\4

> B

‘Dropping the unit or shock can adversely affect the safety functions. Such units may not be put into operation, even if they

do not exhibit any visible damage.

:On commissioning the wiring has to be carefully checked according the appropriate diagram. Incorrect wiring can damage

the unit and endanger the installation.

\4

'Observe the correct mains polarity.

Y

‘The fuse rating has to ensure that the limit specified in the TECHNICAL FEATURES AND DATA will not be exceeded. If
these precautions are not observed, the effect of a short circuit can cause severe damage to the control and installation.

\4

B> BB D D

‘Make certain that the maximum permissible current rating of the connection terminals will not be exceeded.

Always run the high-voltage ignition cable separately while observing the greatest possible distances to the unit and to

other cables.

\4

‘Never run the detector cable together with other cables.

\4

.Only the allowed external power supplies must be used (refer to TECHNICAL FEATURES AND DATA).

\4

Observe the maximum permissible lengths of detector cables (refer to TECHNICAL DATA).

(G If the RC21.52 control panel is disconnected, no operation of the burner is allowed! The system doesn’t operate!

(Gln case of Internal communication error the burner automatic regulation mode is not allowed! The system can only operate in

manual regulatuion mode!
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3. GENERAL DESCRIPTION

The Facile series burner control unit is a device for continuous automatic adjustment of the AIR/GAS ratio. The system is composed of:

1 GAS servomotor, this device acts on the GAS butterfly valve. Its

FACILE unit position is calculated by the FACILE flame control device and
Manages all the burner adjustment and depends on the power required by the system and the current
safety functions measurement of the GAS flow sensor

AIR flow mass sensor: constantly measures the
amount of AIR flowing towards the combustion head.

AIR servomotor, this device acts on the AIR
damper. Its position is calculated by the FACILE
flame control device and depends on the
quantity of gas measured by the GAS flow

sensor.
GAS flow mass sensor: which constantly

measures the amount of gas flowing towards USER display, installed on the machine, with
the combustion head. NB Insert image of the which only the non-safety parameters can be
burners with all the components (see varied or changed. With this display it is not
example). Add sensors and actuator. possible to adjust or set the AIR/GAS ratio. Itis a

visual display.

SERVICE display, supplied with the technical
assistance services. With this display it is possible to
change the settings and adjust the burner. This is
necessary at first ignition of the burner. This display
must only be used by technical personnel authorised
and trained by CIBUNIGAS.
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3-1. FACILE SYSTEM - PRINCIPLE OF OPERATION

The control device manages the AIR and GAS flow, continuously measuring the AIR/GAS volumes using mass flow sensors and
keeping constant the ratio between fuel and combustion. This ratio is defined by CIB UNIGAS and may be adapted to system
requirements only by personnel authorised by CIB UNIGAS. The ratio between their masses is factory set so that residual O2 in fumes
is around 3%. This is usually regulated within a regulation window of 2.5% to 3.5%. This ratio is defined by the CALIBRATION
parameters which define the CALIBRATION curves of the AIR/GAS flow sensors.

The system uses mass sensors which constantly measure AIR/GAS flows. The value read by the sensors is not dependent on
environmental changes in pressure, temperature, altitude, etc.
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For safety reasons, at first start-up of the system, the THERMAL UNIT PARAMETERS must be set. These parameters are dependent
on the installation. See thermal unit parameter settings.

It will then be necessary to activate the CURVE SCAN function.

After activating this function, the system will turn on and adjust the Burner to the minimum power set by the CALIBRATION parameters
(point P1). The AIR and GAS servomotors are automatically set in the appropriate positions to read from the sensors the flows stored in
CALIBRATION point P1. If the sensor signal remains stable for 30 seconds, the relative reference positions for the AIR and GAS
servomotors will be automatically memorised. Subsequently, the system moves to CALIBRATION point P2, P3, P4, etc., always storing
the servomotor reference positions.

The number of points to be scanned depends directly on the thermal unit parameters set previously.
During the scan, the Operator only needs to check that the residual O2 in fumes is within the range of 2.5% to 3.5%.
At the end of the Curve scan, the Burner will turn off. If there are no error messages, the system is ready for normal operation.

The duration of the curve scan function depends on the number of points to be scanned. A calibration point is usually stored and
adjusted in approximately 45 seconds. Therefore, if there are 30 points to be scanned, the time required for the scan is approximately
23 minutes.

The average scan time on real installation is approximately 16 minutes.
Example scan:

., _Servom GAS. / Scansione ServomARIA. / Scansione
] 90,0
"""" ServoGas Banda + -------- Servo Arias Banda +
BO,O + T Servo Gas Banda - BO0 o - ServoAria Banda -
— . = 520 GAS SCANSIONE 7t
" — - — SERVO ARIA SCANSIONE T
70,0 70,0 i
il & ! ]
60,0 C Ly 60,0
Q ey ’
50,0 : - st
o 5 sEmcancs o 00 g emaga:
N RS = o
"o oo T O 400 1
=] T ] =
o 300 et ‘W 300 o :
i T o Tt o
200 5 Q- 00 AT
Be5C
10,0 10,0
0,0 0,0
300 400 500 600 700 BOD 900 1000 1100 1200 1300 1400 300 400 500 600 70O BOD 900 1000 1100 1200 1300 1400
KW Scansione KW Scansione
EXAMPLE SCAN
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An example curve scan can be seen on the graph. The maximum boiler power required is 1300Kw. The curves referred to Banda+ and
Banda- are the operating limits allowed by the system. The servo scan curves are referred to the positions of the servomotors stored
during the curve scan. The operating limits of the servomotors are defined by the parameters (see, for example, section 21-3.
CONSISTENCY FUNCTIONS)

NORMAL OPERATION

After performing the curve scan procedures, the Burner adjusts the AIR/GAS flows as defined by the AIR/GAS sensor curve calibration
parameters. The curve scan parameters where the positions related to the servomotors are used as a safety control. During the required
power change, the system will position the servomotors as stored on the curve scan parameters. When the stored positions are reached,
the system will start to adjust the air/gas flows by following the air/gas sensor calibration parameters.

During normal operation, the system constantly controls and checks the measured flows and positions of the servomotors. The positions
of the servomotors are constantly compared with the positions of the servomotors stored during the curve scan (at first start-up). A
deviation is permissible within the limits set by CIB UNIGAS. If the deviation exceeds these limits, the system safety lock is activated
due to lack of congruent signals. The limits are set to ensure operation in conditions of normal use. Excessive deviations indicate a
malfunctioning of the system, e.g. the gas regulator valve is damaged, the boiler is dirty, the boiler chimney is obstructed, the burner fan
is dirty, the air inlet is obstructed, etc.

INTEGRATED POWER REGULATOR

The system has an integrated power regulator which constantly measures the temperature or pressure process variable and compares
it with the required set point. An error between the value read and the set point will generate an increase or decrease in required power.
The calculation of required power depends on the PID parameters set on the integrated power regulator.

The system also has an integrated electronic regulation thermostat where it is possible to set the operating limits.
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4. ELECTRICAL CONNECTIONS
4-1. ELECTRICAL LIMITATIONS

o Any cable connection and connection to the power supply must be carried out by specialised, informed and trained personnel

who are directly coordinated or authorised by Technical Assistance. Always check in advance that the electrical interlocking
system is equipped with a safety circuit breaker.

o WARNING! It is strictly forbidden to use the fuel interlocking pipes for the execution and/or completion of earthing.

o .DANGER: Incorrect rotation of the motor can cause serious material damage and personal injury.

WARNING: before starting up the burner, ensure that the manual shut-off valves are open and check that the pressure
value upstream of the ramp is consistent with the values in the “Technical data” section. Also ensure that the main
power switch is closed.

o DANGER: During calibration operations, take care not to operate the burner with insufficient air flow (danger of carbon
monoxide emission). If this happens, make the gas decrease slowly until normal combustion values are reached.

o WARNING: Under no circumstances must the sealed screws be loosened. If this happens, the component guarantee
ceases to be valid.

. 8 The system must be built in compliance with current regulations.

« Earthing. Always check in advance the connection, functionality and compliance of the earthing wire with health and safety
regulations. In case of doubt, request an accurate check by qualified technical personnel.

* «Check the connection of the earthing system.
+ «Do not use external earths (e.g. fuel interlocking pipes, metal structures, etc.) to earth the burner.

» *When connecting the electric power supply wires to the burner’'s MA terminal board, ensure that the earthing wire is longer than
the phase and neutral conductors.

« Do not invert the phase and neutral connections.

« *Ensure that on the burner’s power line there is an omnipolar disconnector and a residual current switch, a magnetothermal
switch or fuses.

+ «Power the burner with a flame-resistant electrical cable with cross-section adequate to the installed capacity (see attached
circuit diagram), observing the voltage values indicated on the burner nameplate.

« *Always check in advance the protection of the power supply network against power surges and electromagnetic interferences.
If these and other values contrast with the data provided by the manufacturer, cut off the burner from the power sources and
urgently contact authorised Technical Assistance.«Check that the voltage for which the system and the burner motors are set
corresponds to the mains voltage (+/- 10%).

« «Ensure that the IP degree of protection is consistent with the characteristics of the installation location and environment.

« *Before any operation of the machine’s electrical panel, open the system’s omnipolar disconnector and move the switch on the
burner’s electrical panel to the OFF position.

In any event:
Make the electrical connections to the terminal block according to the circuit diagrams attached to the manual.

The electrical panel comes complete with terminal block for connections to the system’s power line and, if there is an on-board
panel, a plug for modulation probe connections (if present).
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4-2. USE RESTRICTIONS

o THE BURNER IS DESIGNED AND CONSTRUCTED TO WORK ONLY AFTER BEING CORRECTLY PAIRED WITH A HEAT

GENERATOR (E.G. BOILER, HOT AIR GENERATOR, FURNACE, ETC.). ANY OTHER USE IS TO BE CONSIDERED
IMPROPER AND THEREFORE DANGEROUS.

o THE USER MUST ENSURE THE CORRECT ASSEMBLY OF THE APPLIANCE, ENTRUSTING INSTALLATION TO

QUALIFIED PERSONNEL AND MAKING SURE THAT FIRST START-UP IS PERFORMED BY AN ASSISTANCE CENTRE
AUTHORISED BY THE BURNER MANUFACTURER. IN THIS REGARD, IT IS ESSENTIAL TO HAVE AN ELECTRICAL
CONNECTION TO THE ADJUSTMENT AND SAFETY COMPONENTS OF THE GENERATOR (WORKING THERMOSTATS,
SAFETY THERMOSTATS, ETC.) TO ENSURE PROPER AND SAFE OPERATION OF THE BURNER.

o ANY OPERATION OF THE APPLIANCE THAT IS UNRELATED TO INSTALLATION OPERATIONS OR OCCURRING AFTER

COMPLETE OR PARTIAL TAMPERING (E.G. DISCONNECTION, EVEN PARTIAL, OF ELECTRICAL CONDUCTORS,
OPENING OF THE GENERATOR HATCH, DISASSEMBLY OF PARTS OF THE BURNER) IS THEREFORE TO BE
EXCLUDED.

o NEVER OPEN OR DISASSEMBLE ANY MACHINE COMPONENT UNLESS FOR MAINTENANCE PURPOSES.

o TO PUT THE MACHINE IN SAFETY MODE, OPERATE THE MAIN DISCONNECT SWITCH. IN THE EVENT OF ANOMALIES

THAT REQUIRE THE BURNER TO BE TURNED OFF, IT IS POSSIBLE TO OPERATE THE AUXILIARY LINE SWITCH ON
THE FRONT PANEL.

o IN THE EVENT OF LOCKOUT, UNLOCK THE DEVICE BY PRESSING THE RESET BUTTON. IF LOCKOUT HAPPENS AGAIN,
CONSULT TECHNICAL ASSISTANCE WITHOUT MAKING ADDITIONAL ATTEMPTS.

o WARNING: DURING NORMAL OPERATION., THE BURNER PARTS CLOSEST TO THE GENERATOR (COUPLING
FLANGE) ARE SUBJECT TO HEATING. TO AVOID SCALDING, DO NOT TOUCH THEM.

10



0-1. High voltage connections descriptions

1: 4-pole STELVIO connector P5

SYMBOL
Line (@ 54
Neutral ; * !:3
II:I/ 0 !72
Functional Earth & |1
- . - x
POLES TYPE DESCRIPTION NOTES
1 Input Functional Earth
2 - .
3 Input Neutral conductor High voltage
4 Input Line conductor
Tab.1 - X1 descriptions
15: 12-pole STELVIO connector P5
SYMBOL
L
-------- e Lo H1e
] Neutral g
------------- —— T
Openi---- 1 & 10
Close---- L > e o
¥L— 1
&8
Set enable’; %
o7
\_L— 3
o6
Heat clemandﬁ
@5
L —
. ’J ~—-® 4
Safetv loop é
&3
—m_ N gﬂ H,
Reset B
e 1
\ X15
POLES TYPE DESCRIPTION NOTES
1 Input Reset
2 Output Neutral conductor
3 Input Safety loop (series of contact)
4 Output Line conductor
5 Input Heat demand contact (series of contacts)
6 Output Line conductors (not available) High voltage
7 Input Setpoint enable(not available)
8 Output Line conductors
9 Input Close (command from external regulator)
10 Input Close (command from external regulator)
11 Output Neutral conductor
12 Output Line conductor

Tab.2 - X15 descriptions
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20: 2-pole STELVIO connector P5Ignition transformer

SYMBOL

Ignition transformer

POLES TYPE DESCRIPTION NOTES
1 Output Neutral conductor Hiah voltage
2 Output Ignition transformer (line conductor) 9 9
Tab.3 - X20 descriptions
19: 6-pole STELVIO connector P5Ventilation/inverter release
SYMBOL
Fan motor (VAC output) 6 5 4 3 2 1X19
@f\o o 9 o @
Tn\'crlcr (clear contact) X19
6 5 4 3 2 1
@ o @@ ; L]
O]
-y
POLES | TYPE | DESCRIPTION NOTES
Fan motor
1-3 Connect together (by external wiring) — Line conducto
2 _ _ High voltage
4 Output Fan motor (line conductor) 9 9
5 - -
6 Output Fan motor (neutral conductor)
Inverter
1 - -
2 - -
3 Output Clear contact (common) Clear contact
4 Output Clear contact (normally opened)
5 - -
6 - -

X19 descriptions

X19 terminal board, ventilation motor / motor contactor / INVERTER consent contact connection
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22: 8-pole STELVIO connector P5

SYMBOL

X22

CO Alarm

L
) N

Flame

lamp
N

Lockout

lamp

POLES TYPE DESCRIPTION NOTES
1 Output Lockout lamp (neutral conductor)
2 Output Lockout lamp (line conductor)
3 Output Fault lamp (neutral conductor)
4 Output Fault lamp (line conductor)
5 Output Flame lamp (neutral conductor) High voltage
6 Output Flame lamp (line conductor)
7 Input CO alarm / Thermal motor protection
8 Output Line conductor
Tab.4 - X22 descriptions
21: 10-pole STELVIO connector P5
SYMBOL
109 8 7 6 5 4 3 2 1
T T T T T T ] X21
e @ @ @ 99 @ @ @ @
N
Shutott
valve N
Pilot
valve N
i::l:lc N _£|
Gas pressure switch (vps)
Second
valve
POLES TYPE DESCRIPTION NOTES
1 Input Gas pressure switch (for valve proving system)
2 Output Line conductor
3 Output Second valve (neutral conductor)
4 Output Second valve (line conductor)
5 Output First valve (neutral conductor)
6 Output First valve (line conductor) High voltage
7 Output Pilot valve (neutral conductor)(not available)
8 Output Pilot valve (line conductor)(not available)
9 Output Shutoff valve (neutral conductor)
10 Output Shutoff valve (line conductor)

Tab.5 - X21 descriptions
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16: 9-pole STELVIO connector P5

SYMBOL

X16

A

| Ionization probe (electrode)
L

Gas pressure switch (min)

5 |

Gas pressure switch (max)

Air pressure switch

POLES TYPE DESCRIPTION NOTES
1 = =
2 Input lonization probe (electrode)
3 Z Z
4 Input Gas pressure switch (minimum pressure)
5 Output Line conductor High voltage
6 Input Gas pressure switch (maximum pressure) 9 9
7 Output Line conductor
8 Input Air pressure switch
9 Output Line conductor

Tab.6 - X16 descriptions
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0-2.

Low voltage connections descriptions

2: 3-pole STELVIO connector P5

SYMBOL

24VDC

Reterence ground

POLES TYPE DESCRIPTION NOTES
1 Input Reference ground (GND)
2 - - Low voltage
3 Input 24VDC (from external power supply)
Tab.7 - X2 descriptions
4: 12-pole STELVIO connector P3,5
SYMBOL
. ACTUATOR PLUG CONNECTION
Air actuator Gas actuator i
i L7 ] £ TN
{ 1] |
‘ ’ “ [11_11_11_11_19__
Pin 1: U_IN
Pin 2: GND
FlaTEf AFRFRIFRIFRIFRIFRIFRIEF Pin 3: Motor A
ol e 1o| ojmjtuu o| o/le lo(le|] Pin 4: Motor B
L —~J|L- Pin 5: Sensor A
121 10 9 8§87 65 4 3 21 Pin 6: Sensor B
X4
POLES TYPE DESCRIPTION NOTES
1 Input Sensor B (gas actuator) Green
2 Input Sensor A (gas actuator) Yellow
3 Output Motor B (gas actuator) Grey
4 Output Motor A (gas actuator) Brown
5 Output Reference ground (GND) Black
6 Output 24VDC Red Low voltage
7 Input Sensor B (air actuator) Green 9
8 Input Sensor A (air actuator) Yellow
9 Output Motor B (air actuator) Grey
10 Output Motor A (air actuator) Brown
11 Output Reference ground (GND) Black
12 Output 24VDC Red

Tab.8 - X4 descriptions
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17: 10-pole STELVIO connector P3,5

SYMBOL

Alr sensor (7as sensor

il

e et e

09 8 7 6 5 4 3 2 1

X17
POLES TYPE DESCRIPTION NOTES

1 Output Functional earth (FE)
3 Input 4-20mA Gas signal4 Grey
4 Output Reference ground (GND) White
5 Output 24VDC Brown Low voltage
6 Output Functional earth (FE)
8 Input 4-20mA Air signal9 Grey
9 Output Reference ground (GND) White
10 Output 24VDC Brown

Tab.9 - X17 descriptions
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18: 6-pole STELVIO connector P3,5

SYMBOL

Inductive
switch

.......

Inverter
control

POLES TYPE DESCRIPTION NOTES
1 Output 4-20mA Inverter control signal (+)
2 Output 4-20mA Inverter control signal (-)
3 - -
4 Output Reference ground (GND) (not available) Low voltage
5 Input Input signal (inductive sensor) (not available)
6 Output 24VDC
Tab.10 - X18 descriptions
14: 8-pole STELVIO connector P3,5
SYMBOL
Process signal
+ (it
ik
L
8
POLES TYPE DESCRIPTION NOTES
1 Input / Output Open Therm bus(not available)
2 Input / Output Open Therm bus(not available)
3 Input 4-20mA Capacity signal (-)
4 Input 4-20mA Capacity signal (+)
5 Output Reference ground (GND)(not available) Low voltage
6 Output 0-10V Process signal7(not available)
7 Output 4-20mA Process signal (-)(not available)
8 Output 4-20mA Process signal (+)(not available)

Tab.11 - X14 descriptions
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Powered device: 4-20mA input

X12: 14-pole connector

SYMBOL

_ 4-20mA input
aomad La-Nil000(A)

0-10V input
o} Lg-Nil000 (B)

Pt10(

11

,Lo;I.o.I[o I.o Jo|fo|jo.»;

141312 1110 9 8 7 6 5 4 3 2 1
X12

RICR(ER[ER|FR | E

R IR FR fRiIFkE
o/ lo|lle/lo 10 no|le|l

POLES TYPE DESCRIPTION NOTES
; ::gz: Lg-Ni1000 sensor (B)
‘2 ::S:: Lg-Ni1000 sensor (A)
5 Input
6 Input Pt1000 sensor
7 Input
8 Input
9 Input Pt100 sensor Low voltage
10 Input
11 Input Reference ground (GND)
12 Input 0-10V thermocouple or pressure sensor)
13 Input 4-20mA (-) (thermocouple or pressure sensor)
POWERED DEVICE

14 Input 4-20mA (+) (thermocouple or pressure sensor)

NOT POWERED DEVICE

Tab.12 - X12 descriptions

18




Not Powered device: 4-20mA input

X12: 14-pole STELVIO connector P3,5

SYMBOL

4-20mA input

+ [emm=———

. 0-10V input

o

T
Puoo(f@]7
Ptloﬁ

%‘Lg-Nil(ﬁ}()(ﬁ)(A}

Lg-Ni1000 (1

I N| S| i\ i |
ol([lo oo o |L?I. IL?]o (] o o CENEINES o_ILoIIL?.lo o COE e
6§ 5 4 3 2 1 8 7 6 32 1 13 12 1 10 9 76 5 4 3 2 1
X18 X14 X12
POLES TYPE DESCRIPTION NOTES
1 Input .
5 Tput Lg-Ni1000 sensor (B)
3 Input .
7 Tput Lg-Ni1000 sensor (A)
5 Input
6 Input Pt1000 sensor
7 Input
8 Input Low voltage
9 Input Pt100 sensor
10 Input
11 Input Reference ground (GND)
12 Input 0-10V thermocouple or pressure sensor)
13 Input -
14 Inout 4-20mA (-) (thermocouple or pressure sensor)
P NOT POWERED DEVICE
X18 connector
4-20mA (+) (thermocouple or pressure sensor)
6 Output NOT POWERED DEVICE Low voltage

Tab.13 - X12 descriptions
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11: 2-pole STELVIO connector P3,5

SYMBOL

oo o]Lo
X9

L= =

5 4 3 2 1

POLES TYPE DESCRIPTION NOTES
1 Output 24VDC
2 Input - Output Reference ground (GND)
3 Output SDA (Data) Low voltage
4 Output SCL (clock)
5 Output Functional earth (FE)
Tab.14 - X9 descriptions
11: 2-pole STELVIO connector P3,5
SYMBOL
Flame signal
% \ﬁ (cx]t:}tu:i“cl(])‘:llucl)
X1
POLES TYPE DESCRIPTION NOTES
; ;ZZ Zi Flame signal (external contact) (not available) Low voltage

Tab.15 - X11 descriptions

13: 4-pole STELVIO connector P3,5

SYMBOL
POLES TYPE DESCRIPTION NOTES

1 -
’ : |
3 .

3|1 @ )

2 m Low voltage
4 -

L =i

X13

Tab.16 - X13 descriptions
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10: 4-pole connector DISPLAY electrical connections

SYMBOL

B w N =
o o100

X10

POLES TYPE DESCRIPTION NOTES
1 Black or white
2 Red or brown Low voltage
3 Yellow 9
4 Green
X10 descriptions
4-5,

5. FEATURES

5-1.

Section:

Maximum length:

2 x 2 x 0,75 mm? (0,5mm? min, 1,5mm? max)

Connection cables

see Permitted cables length.

B g-g 17,

LYl ==

(HAGC31)
1 Green +24V
2 Yellow GND
3 Red or Brown A+
4 Black or White B-

21
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(full configuration)

GENERAL WIRING DIAGRAM

6.

aABA

puodag durey
(sda) yanms aunssaid sery ||®A_ moy30]
N DATEA

2ATEA

\&\' e durg]
N MW w J ameg
yonms ainssard 1y |4@!

(xew) gonms amssaid sen oATBA

Eq s

] ol m M ey
m awer]
— N
/

e 01X (indino HyA 100w ue
(urur) yayims anssaid sen 1V 02

mld ém:ﬁo_mng uonus]
(aponaaja) aqoud uoneziuog o b s

Fig, 1 Connections diagram (full configuration)
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7. BURNER WORKING DIAGRAM

_ Test controllo perdite 1 Pre-ventilazione i funzionamento i spegnimento i postvent i verifica pos.
' L | ! !
Safety Loop I : I I I I |
PGAS Max | i : : : : |
T} T T T T T
Richiesta calore ; i I I 1 : :
l: 1 | 1 1 1
l: 1 | 1 1 1
Motore ventilatore r I ! T I :
[ 1 I I I I
Trasf. Accensione : : | : : :
I T T T T T
H 1 | 1 1 1
Ventola Shutoff ¥ i ! ! | !
[H 1 I 1 1 1
i 1 I ] ] 1
valvola gas 1 1 I I I 1 I
i I I | | I
valvola gas 2 E F ] E ! i i E
Fiamma i : | = i -
P HE I Lo ! ! |
. 18 1 | | | |
PGAS Min NN | ] g, ! RN
P I P Lo 1 1 1
I | o I I I
1 1 [ 1 1 1
servoc. aria 1 1 [ [ 1 1
1 1 [ 1 1
1 1 [ 1 1 1
1 1 o 1 1 1
! H — ! . !
I 1 L I I I
1 1 T 1 1 1
1 1 [ 1 1
servoc. gas : 1 Do /_/_/’x:'\ :
| 1 | : | |
1 1 | : 1 1 1
! |- — ! ! !
i i :i i i i

Fig, 2. Diagramma
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8. CONTROL PANEL

o WARNING: IF THE CONTROL PANEL IS DISCONNECTED, BURNER OPERATION IS DISABLED AND THE SYSTEM WILL
NOT WORK!

Control panel

8-1. ICONS DESCRIPTION

Symbo Description SzmbOCMMB Description
(D Working mode: OFF mode E‘E Gas train (valves)
"W Working mode: manual regulation ﬂ Flame signal
G Fan motor l Flame signal level
X Ignition transforme & glla:;:[T (non-volatile lockout or volatile

8-2. MAIN WINDOW

1. Data and time

7.Temperature or pressure feedback

2.icons (burner behaviour indication)

— u}

°C
3.Burner heat capacity ____ P - 1 1 a0t +ﬂ —8.Temperature or pressure setpoint

4.String (burner information) Stand By Mode

5.Menu push button — Menu -m— 6.Mode push button

1 Data and time can be set by [Menu] > [General settings]
2 Icons (burner indications) burner active loads, burner working mode and burner faults
3 Burner heat capacity the current burner heat capacity during burner operation
4 | String (burner information) burner information, burner position or fault description
5 Menu push button access to menu
6 Mode push button burner working mode can be modified (OFF, manual regulation or
7 | Temperature or pressure feedback boiler main sensor (temperature or pressure)
8 |Temperature or pressure setpoint regulation setpoint.
8-3. BUTTONS AND ENCODER

A Button

Menu]: fo access to menu

Esc]: back to the main window

B Button

ModeJ: burner working mode setiing

Back]: back to the previous window

Confirm]: to confirm the settings

Save]: fo save the setiings

Knob

INC: to increase the selected value or next menu

DEC: to decrease the selected value or previous menu

OK: to confirm the setiings
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9. START-UP PRELIMINARY OPERATIONS

6 Dec 2017 E Dec 2017 05:41
- ¥
oc og
B--vw 1 1 Bo'e "S B - 1 1 Bo’e *ﬂ
Wait Sustem Test... Actuztors Test in Prosress.
TR T

At the first start-up the following message is shown:

“set boiler unit parameters”

So, the following operations have to be performed.

2 . AIR/GAS CURVES SCANNING

1.BOILER SETTING
!

9-1. BOILER SETTING
Following the below route access to the programming levels of the menu:
1st level 2nd level 3rd level 4th level Description
Menu Main menu
Parameters Menu level for making the parameter settings
Boiler unit Settings for the boiler unit
Max Power | This parameter is the maximum boiler capacity (express in kW).
Min Power | This parameter is the minimum boiler capacity (express in kW).
This parameter is the maximum boiler load (express in %).This parameter
Max Load . . . .
is used to limit the burner working capacity range.
. This parameter is the minimum boiler capacity (express in kW). This
Min Load . - ) .
parameter is used to limit the burner working capacity range.
Boiler set .
. Temperature or pressure setpoint
point

After that, the following message will be displayed

“learning curve must be made”

Follow “air/curve scanning” indications, see the next paragraph .

ATTENTION: BOILER SETTINGS CAN BE DELETED BY USING THE PARAMETER: [Menu] > [Parameters] > [Boi-
ler unit] > [Delete boiler setting]
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9-2. (AIR/GAS) CURVES SCANNING

After having entered the thermal group parameters correctly, the display will prompt you to activate the curve scanning procedure, during
the curve scanning phase the Burner will start the prewash phase, will go to the ignition position and then automatically the system will
measure and regulate the ARIA GAS flow rates in various calibration points, the positions of the servomotors in the various calibration
points will also be memorized, during this phase do not change the gas valve calibration pressures and do not change the position of
the combustion head.

Calibration points: the AIR GAS curve self-learning system, adjusts and stores the calibration positions of the servomotors, normally 30
calibration points are stored in order to be able to adjust the Burner from the minimum power to the maximum power declared, during
the curve scan the points tested by the system depend on the thermal group parameters set previously, for each calibration point the
system normally requires about 35-40 seconds, if the time required exceeds 300 seconds the system goes to lockout with relative error
message 43 Curves scan failed.

ATTENTION: BEFORE USING THE APPLIANCE, THE CURVES SCANNING HAS TO BE PERFORMED

ATTENTION: DURING CURVES SCANNING, DO NOT ACT ON PRESSURE GOVERNOR AND MAKE SURE THAT
AIR INLET IS NOT OBSTRUCTED

Following the below route access to the programming levels of the menu:

1st level 2nd level 3rd level 4th level Description

Menu Main menu

Menu level for making the
parameter settings

Boiler unit Settings for the boiler unit

Set to “on”. After parameter
Learning curve enabling, the actuator tests
are performed

Parameters

The boiler thermostat must be set to "on". After that, the curves scanning starts and ignition sequence begins

A WARNING! DURING THE SCAN, CHECK THAT THE OXYGEN LEVEL IS ABOUT 3% (BETWEEN 2.5% AND 4.5%)

In every point, during this function, the actuators positions are regulated in order to reach the air and gas setpoint. If the sensor signal
(air and gas) remains inside the band, for 30 seconds, the actuator position is stored. When both the positions of the actuators are sto-
red, the next operating point can be reached. The function ends when all the points are verified.

After that, the burner goes off and the symbol © is displayed. If during the entire procedure, O, and CO were between the reccomen-
ded levels, start the burner by setting the parameter “operation” to “auto or “manual”. Otherwise repeat the scanning procedure.

1st level 2nd level 3rd level 4th level Description
Menu Main menu
Parameters Menu level for making the parameter settings
Burner Settings for the boiler unit

Off = burner off
Operation |manual = manual operation

auto = automatic operation
Manual power | OUTPUT (KW), (only if operation is setto "manual’)

ATTENTION: IF THE FUNCTION ENDS CORRECTLY (THE LAST POINT IS VERIFIED), THE APPLIANCE IS READY
TO USE.

ATTENTION: FOR EVERY POINT, IF THE SYSTEM IS NOT ABLE TO REGULATE THE AIR AND GAS SIGNAL
BEFORE THE END OF THE TIMEOUT (5 MINUTES) THE CURVES SCANNING ENDS WITH THE RELATED FAULT
INDICATION.

26



HAGC31-CU01

Scanning error codes

No. Error Cause Solution
1) Check GAS inlet pressure if correct adjust the valve.
Gas Curve scanning cannot be comple- 2) Increase the gas valve output pressure value. Reset the burner and
pressure . . i .
22 0o low ted because the gas pressureis too| repeat the curve scanning. If the problem is not solved, increase the
low pressure again, and reset the burner. After that repeat the curve
scanning procedure.
1) Check the boiler parameters, max output
. . . . . 2) Wrong combustion head position.
Air pressure too |Air pressure is too low; required L
23 low output cannot be reached 3) Air inlet obstruced.
4) Boiler obstructed/dirty, check the gas flue and the smoke flow on the
combustion chamber
1) If the Block is reset, the Burner operates normally with high pressure
Gas pressure it too high. Gas ser- after the valve, the adjustment may be unstable with continuous
o4 Gas pressure  vomotor never goes over 40° during| changes in servomotor positioning.
too high curve scanning. Automatic adju- {3) Reduce the gas valve output pressure value. Reset the burner and
sting procedure could be unstable repeat the curve scanning.
2) If the problem is not solved, repeat the previuos step.

9 -3. Fault window

Fault in progress

;

Fault description Fault code

Fault type

Press Esc or Back to come back to the RC21 main window.

In case of non-volatile fault, if the unit can be reset, the B button indication becomes Reset
(instead of Indietro).

To reset the unit press the B button (2 times in order to confirm the operation).

9 - 4. Skip curves scanning

NB If you want to check operation of the burner before activating the curve scan, with this parameter you can force the system to operate.
Manual. This function is usually used to perform a general check of the system. Make a power request of approximately 10%, turn the
system on and wait for it to be in a stable condition. Check the value of residual O2 in fumes and, if acceptable, request power of 20%.
Wait for the system to stabilise and measure emissions. Proceed by steps of 10% until you reach maximum power. If necessary, adjust
the output power of the gas valve suitable for the required power. If everything is working correctly, activate the curve scan function.

If the following parameter is enabled
[RC21_55 param_XX.pdf = Menu parametri = Gruppo termico =» Salta scansione],
the appliance can be used even if the curves scanning has not been performed.

(T—“ In this case, the burner operating mode without flow sensors cannot be enabled. In this case, the curves scanning cannot be
performed.
(?After every switching off of the burner, the parameter is disabled.
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9 - 5. Gas pressure checking during curves scanning

During curves scanning, if the detected gas pressure is too low (*), the lockout condition is reached. Before using the appliance, the
curves scanning function must be successfully repeated (after the reset from lockout).

If, during the curve scan, the GAS servomotor reaches 90° and the required power is not reached, the burner is tripped and the message
“gas pressure too low” will appear on the display. If this happens, increase the output pressure of the gas valve and reactivate the curve
scan procedure.

9 - 6. Air pressure checking during curves scanning

During curves scanning, if the detected air pressure is too low (*), the lockout condition is reached. Before using the appliance, the curves
scanning function must be successfully repeated (after the reset from lockout).

In this case, the error is due to insufficient air flow or unduly high back pressure which consequently reduces total air flow, or the
maximum power of the thermal unit is too high.

9 -7. Gas pressure checking at the end of curves scanning

At the end of curves scanning function, if the detected gas pressure is too high (**), the lockout condition is reached.
After the reset from lockout the appliance is ready to operate (without repeating the curves scanning function).

This error is due to the excessively high pressure in the gas valve outlet, if during the curve scan the gas Servomotor has never exceeded
45 °, the aforementioned error appears on the display, if an error is reset the system will function correctly even if the pressure is too
high, to optimize the system is recommended to reduce the gas pressure at the valve outlet and then reactivate the curve scanning
function, too high a pressure makes the system very sensitive to small movements of the GAS servomotor.

(*) If the actuator remains in his open position for more than Low pressure checking timeout, the too low pressure condition is detected.
(**) t the end of curves scanning function, if none stored position is greater than 45°, the too high pressure condition is detected.

9 - 8. Ignition position

The ignition position after scanning is automatically calculated by the system
[RC21_55_param_XX.pdf = Menu parametri = Bruciatore =» Tipo accensione] allows to set how to calculate the ignition point of the
burner.

If the parameter is set to [Posizioni], the burner ignition point (positions of air and gas actuators) are set by
[RC21_55_param_XX.pdf = Menu parametri = Attuatori =» Accensione aria] and
[RC21_55_param_XX.pdf = Menu parametri = Attuatori =» Accensione gas].

Otherwise, if the parameter is set to [Potenza], the burner ignition point (positions of air and gas actuators) is calculated starting from
the following burner capacity value
[RC21_55 param_XX.pdf = Menu parametri = Bruciatore = Potenza accensione].

9 -9. Running position

After burner ignition, at the end of safety time, when Running position stabilization time is expired the air and gas actuators move
following the burner capacity reference value.

(? The amount of gas is calculated referring to the burner heat capacity.

(CF The amount of air is calculated starting from the gas feedback signal, in order to obtain the correct O2 value.
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9 - 10. KOSTAL INVERTER configuration (if present)

% inverter power at ignition:

Menu / Parameters / Inverter / Position: Ignition, settable from 1 to 100%. If set to 1 the burner will switch on with the inverter

Ramping signal 4-20mA:

at minimum frequency before reaching the frequency required by the regulation system.
If set at 100%, the ignition point will be made with the inverter at maximum
frequency.

N.B. Maximum and minimum inverter frequency can only be set on inverter parameters.

Menu / Parameters / Inverter / Ramping: Signal, settable from 0 to 100 seconds, defines the ramp up and ramp down

Lower reference limit — air damper:

times of the 4-20mA signal generated by the BMS. Set a value higher than the

ramp u

p time set on the INVERTER. Too short a time may generate high motor

inrush currents, causing the INVERTER to shut down. Too long a time will
generate an air flow rate delay, which, in turn, will generate an error on the
BMS. It is recommended to set a value between 5 and 20 seconds.

Menu / Parameters / Inverter / Lower limit - air servomotor The 4-20mA signal generated by the BMS and used to modify the ventilator

Upper reference limit — air damper:

rpm is calculated based on the position of the air servomotor. If the air
servomotor increases its position, the inverter will increase the rpm. This
parameter defines the lower limit of the air servomotor. If the air
servomotor is in a lower position than this limit, the 4.20mA output will be
setto 4mA and the inverter will always generate the minimum frequency.
It is usually set to 15°.

Menu / Parameters / Inverter / Upper limit — air servomotor The 4-20mA signal generated by the BMS and used to modify the

ventilator rpm is calculated based on the position of the air servomotor. If the
air servomotor increases its position, the inverter will increase the rpm.
This parameter defines the upper limit of the air servomotor. If the air
servomotor is in a higher position than this limit, the 4.20mA output will
be setto 20mA and the inverter will always generate the maximum
frequency. It is usually set to 80°.

4-20mA Output
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Operating mode: 4-20mA output
Menu / Parameters / Inverter / Operating mode There are several inverter operating modes to choose from.

Disable inverter: Inverter disabled: the 4-20mA output is always set to OmA, normally used for burners without inverters.

Max: 4-20mA output is always set to 20mA. It is used on burners with inverters but always operating at maximum. The inverter is
always used as a soft start.

Linear: With this configuration the 4-20mA output is set linearly according to the position of the air servomotor. If the air
servomotor is in the minimum position, output=4mA, if the air servomotor is in the maximum position, output=20maA,; if the air
servomotor is in the middle of its inverter regulation range, output will be 50%, 12mA. According to laboratory tests, the Linear
operating mode is the most suitable for most systems.

Save Energy / High Pressure: These two operating modes have been designed to vary the inverter operating logic. The Save
Energy function calculates the 4-20mA output by controlling the flow rate of the air damper. With this function you will have low air
pressures on the fan and lower energy consumption than the High Pressure and Linear functions. With this function active, in
some installations flame vibrations or operating instability may be generated.

High Pressure: Calculates the 4-20mA output with priority on the inverter, resulting in higher air pressures compared to the Save Energy
or Linear functions. This function is activated in case of vibrations or instability during operation with Linear or Save Energy control.

Curve slope, Save Energy / High Pressure operating modes
Menu / Parameters / Inverter / Curve slope. Settable from 0 to 100%,

Defines the slope of the curves of the Save Energy and High Pressure operating modes, normally set to 50%. If set at 0%, the
operating curves will be calculated with a value identical to linear operation.
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AIR Servomotor position

9 - 11. Operating position

Once stabilisation of the operating position is complete the air and gas actuators reach the next burner capacity reference value.

(? The gas quantity is calculated in relation to the heat output of the burner.

(i? The amount of air is calculated from the gas feedback signal to get the correct O2 value.
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10. INTEGRATED POWER CONTROLLER
BURNER AUTOMATIC REGULATION

During automatic regulation, the capacity reference value is calculated starting from the following parameters/values.

» Regulation setpoint and
» Process feedback (temperature or pressure)

The following indications allow to configure the automatic regulation function.

10 - 1. Sensor type

By the parameter [RC21_55 param_XX.pdf = Menu parametri = Regolazione = Tipo di sonda],
one of the following inputs/sensors can be selected.

INPUT DESCRIPTION CONNECTOR
4-20mA p 4-20mA capacity signal X14
4-20mAi 4-20mA signal (thermocouple or pressure sensor) X12

0-10Vi 0-10V signal (thermocouple or pressure sensor) X12

Pt100 2f Pt100 sensor (2-wire circuit) X12

Pt100 3f Pt100 sensor (3-wire circuit) X12

Ptk 2f Pt1000 sensor (2-wire circuit) X12

Pt1k 3f Pt1000 sensor (3-wire circuit) X12
LgNiTK A LgNi1000 sensor (A) X12
LgNiTK B LgNi1000 sensor (B) X12

3 punti 3-position input X15

Tab.21 - Table 37. Regulation inputs

(j After setting the sensor type. please wait 20seconds before changing any parameter (to allow to the control board to

configure and store the new settings).

10 - 2. Feedback type

Only if one of the following inputs is selected,

» if the button Salva is pressed during burner calibration, the calibration function ends and the current settings of the air/gas curves
are stored. This operation can be done only if at least 10 operating points (over a maximum of 30) are already set.[4-20mA i]

» if the button Salva is pressed during burner calibration, the calibration function ends and the current settings of the air/gas curves
are stored. This operation can be done only if at least 10 operating points (over a maximum of 30) are already set.[0-10V i]

the feedback type (temperature or pressure) has to be set by the parameter

[RC21_55_param_XX.pdf = Menu parametri = Regolazione = Misura).

(e

[RC21_55_param_XX.pdf = Menu parametri = Regolazione] and
[RC21_55_ param_XX.pdf = Menu parametri = Gruppo termico]
are expressed in tenths of Bar.

10 - 3. Feedback limits

Only if one of the following inputs is selected,

» [4-20mA ]

» [0-10Vi]

the maximum and minimum limits (temperature or pressure) have to be set by the following parameters
[RC21_55_param_XX.pdf = Menu parametri = Regolazione =» Massimo sonda]
[RC21_52_param_XX.pdf = Menu parametri = Regolazione = Minimo sonda].

10 - 4. Setpoint limits

Setpoint limits have to be set by the following parameters
[RC21_55_param_XX.pdf = Menu parametri = Regolazione = Setpoint massimo] and
[RC21_55 param_XX.pdf = Menu parametri = Regolazione =» Setpoint minimo].
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10 - 5. Switch-off and switch-on points

Switch-off and switch-on points of the burner are set by the following parameters
[RC21_565_param_XX.pdf = Menu parametri = Regolazione = Soglia spento] and
[RC21_55_param_XX.pdf = Menu parametri = Regolazione = Soglia accensione].

During burner regulation, if the feedback (temperature or pressure) exceeds

[RC21_55_ param_XX.pdf = Menu parametri = Gruppo termico =» Setpoint regolazione] +
[RC21_55_param_XX.pdf = Menu parametri = Regolazione = Soglia spento]

the burner is switched off.

The burner is switched on when the feedback falls below
[RC21_55 param_XX.pdf = Menu parametri = Gruppo termico =» Setpoint regolazione] +
[RC21_55 param_XX.pdf = Menu parametri = Regolazione =» Soglia accensione].

10 - 6. PID parameters

During burner automatic regulation, the output capacity is calculated by a PID control algorithm. The PID parameters are the following:
[RC21_55_param_XX.pdf = Menu parametri = Regolazione =» Proporzionale]

[RC21_55_param_XX.pdf = Menu parametri = Regolazione = Integrale]

[RC21_55 param_XX.pdf = Menu parametri = Regolazione =» Derivativo].

A dead band around the setpoint can be set by the following parameter
[RC21_565_param_XX.pdf = Menu parametri = Regolazione = Banda morta].

10 - 7. Temperature sensor offset

Only if one the following inputs is selected

» [Pt100]

> [Pt1000]

» [LgNi1000]

the temperature value can be adjusted by setting the following offset
[RC21_55_param_XX.pdf = Menu parametri = Regolazione = Offset sonda temperatura).

10 - 8. 3-point regulation

If the following inputs is selected

> [3 punti]

the following parameters have ti be set.

[RC21_565_param_XX.pdf = Menu parametri = Regolazione =» Tempo minimo consenso].
in the minimun time for the action of 3-point contact (open or close)

[RC21_55 param_XX.pdf = Menu parametri = Regolazione =» Percentuale gestione potenzal].
In the burner capacity percentage (encreased or decreased) in relation to the regulation time base.

10 - 9. Regulation setpoint

After setting all the previous parameters, the last parameter that has to be set is the regulation setpoint
[RC21_52_param_XX.pdf = Menu parametri = Gruppo termico =» Setpoint regolazione].

32



HAGC31-CU01

Power controller — parameter set.

Level 1 |[Level 2 |Level 3 |Level 4 Selection Description
Menu
Parameters
Control
Probe type 4-20mA p Parameter which selects the type of probe installed if a
4-20mA i probe is selected, or the type of operation. At 3 points the
0-10Vi system works with a 3-point external modulator. At 4-20mAp
Pt100 2 wires  |the system works with an external power modulator through
Pt100 3 wires |2 signal of 4-20mA. N.B. If the setting is changed, wait for
Pt1000 2 wires at least 20 seconds until proceeding with other settings.
Pt1000 3 wires
LgNi1000 A
LgNi1000 B
3 points
Measurement Temperature Defines the unit of measurement that appears on the
pressure display, in °C or bar

Maximum  probe
value

0-999

If the probe is 0-10 or 4-20mA it defines the maximum value
read by the probe in °C or kPa

Minimum
value

probe

0-999

If the probe is 0-10 or 4-20mA it defines the minimum value
read by the probe in °C or kPa

Maximum setpoint

0-999

Maximum setpoint settable by the user

Minimum setpoint |0-999 Minimum setpoint settable by the user

Switch-off 0-999 Burner switch-off threshold .. Regulation setpoint + Switch-

threshold off threshold = Burner switch-off temperature or pressure

Switch-on -999 to 999 Burner switch-on threshold .. Regulation setpoint + Switch-

threshold on threshold = Burner switch-on temperature or pressure

Proportional 10 Proportional band within which the PID regulation
parameters calculate the power to be supplied

Integral 16 Integral time expressed in seconds

Derivative 0 Derivative time expressed in seconds

Dead band 0 Regulating dead band

Temperature 0 Corrects the value read by the temperature probe.

probe offset

Minimum release
time

Only for 3-point regulation, if the signal is inferior to the
minimum time allowed the system will not increase or
decrease power. The increase or decrease signal is added
and the system will only increase power if the sum exceeds
the minimum time.

Power
management
percentage

20%

If the minimum release time is met, the system will increase
or decrease power of the set % value.
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The power controller also has an integrated electronic operating thermostat. The operating limits of this thermostat are set using the
switch-off threshold and switch-on threshold parameters. These parameters are added to the boiler regulation setpoint, e.g.:

Setpoint: 60°C

Switch-off Threshold: 5

Switch-on Threshold: -2

The burner will be automatically switched off if the temperature measured is:

Higher than Setpoint + Switch-off Threshold = 60+5 = 65°C

The burner is switched back on if the temperature measured is lower than Setpoint + Switch-on Threshold = 60 + (- 2 ) = 58°C

°C
70

68

66

Soglia spento
62

60

58 | ———— n |
| S0FIa acCensione |

56 h 4

34

32

10 - 10. PID REGULATION PARAMETERS

PROPORTIONAL is the proportional band referred to setpoint regulation

e.g.

Boiler setpoint = 60°C

Proportional = 10

The proportional band is equal to Setpoint + Proportional and Setpoint - Proportional = 60+10= 70°C and to 60-10=50°C

With this configuration the proportional band ranges from 50°C to 70°C,

- If, during operation, the process variable measures a value lower than 50°C, the PID will calculate power to be supplied = at 100%

- If, on the other hand, the temperature measured is higher than 70°C, the PID will always calculate power = 0% = Minimum power of
the burner.

This action does not depend on the temperature curve. The PID calculation only comes into operation if within the proportional band.

INTEGRAL TIME: Active only if within the proportional band, expressed in seconds,

e.g.:

Setpoint: 60°C

Integral time: 16 seconds

Temperature measured: 51°C

Power calculated by the modulator: 90%.

if within 16 seconds there is no increase in temperature, the system automatically increases power supplied. The percentage of power
increase depends on the integral time set and by the error measured between the set point and current temperature value.

At the end of integral time, if there have been no temperature changes and if the temperature is not equal to the setpoint, the system will
always increase or decrease the power.

E.g.

Setpoint: 60°C. Temperature measured: 60°C.

Power calculated: 20%.

- If the temperature drops to 59°C, the system will increase power (e.g. it will go from 20% to 25%).

- If after 16 seconds the temperature measured is still 59°C, the system will increase power again, always at set intervals of 16 seconds
until maximum power at 100% is reached.

10 - 11. Regulation parameters: information relating to settings

(e

[ Impostare parametri regolazione... |

The following string

indicates that not all regulation parameters were set.
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(e

and store the new settings).

(e

After setting the sensor type, please wait 20seconds before changing any parameter (to allow to the control board to configure

After setting the sensor type, please observe the following table in order to set all the needed parameters!

SENSOR TYPE

PARAMETER REQUIRED

PARAMETER POSITION
(MENU)

4-20mA capacity signal

Thermocouple
(4-20mA signal or 0-10V signal)

Measurement

Regulation menu

Maximum probe value

Regulation menu

Minimum probe value

Regulation menu

Maximum setpoint

Regulation menu

Minimum setpoint

Regulation menu

Switch-off threshold

Regulation menu

Switch-on threshold

Regulation menu

Proportional

Regulation menu

Integral Regulation menu
Derivative Regulation menu
Dead band Regulation menu

Probe offset

Regulation menu

Regulation setpoint

Thermal unit menu

Pt100 (2-wire or 3-wire)
or
Pt1000 (2-wire or 3-wire)
or
LgNi1000

Maximum setpoint

Regulation menu

Minimum setpoint

Regulation menu

Switch-off threshold

Regulation menu

Switch-on threshold

Regulation menu

Proportional

Regulation menu

Integral Regulation menu
Derivative Regulation menu
Dead band Regulation menu

Probe offset

Regulation menu

Regulation setpoint

Thermal unit menu

3-position input

Minimum release time

Regulation menu

Power management percentage

Regulation menu

Tab.22 - Regulation parameters

(e

[ Impostare parametri regolazione... |

After setting all the needed parameters, the string

disappears and the burner is ready to operate.

11. BURNER CALIBRATION

NB Calibration/Adjustment of the Air/Gas curves is carried out at CIBUNIGAS. This is required to define the curves of the air/gas ratio
of the burner. It is set to maintain excess air at 3%. The calibration phase requires approximately 2-3 hours of continuous burner
operation. If, for any reason, the burner is turned off during the calibration phase, all stored curve settings are cancelled and calibration
must be performed again.

For optimum calibration, set a minimum of 10 points and a maximum of 30. For each calibration point, indicate the correct gas flow
expressed in KW/h. It is therefore necessary to have a gas flow meter and a combustion analyser installed on the system.
CIBUNIGAS advises against performing calibration/adjustment of air/gas curves directly on the system.

For this reason, the device has 2 removable EPROM memories where the air/gas curves are stored. These memories are used to
transfer the burner settings from one device to another, for example in the case of flame control device replacement.

If, for any reason, the memories are damaged, refer to CIB UNIGAS to receive new memories containing the original calibration curves.
Just indicate the burner serial number in the request.
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11 - 1. Activation of the CALIBRATION function
(e

The positions of the actuators can be checked by carrying out a calibration without clearing the saved air/
gas settings. During this phase it is not possible to change the saved air/gas settings. The positions of the
actuators can be temporarily modified only to test the burner behaviour.

NB If the Air/Gas curves are already defined, activation of the calibration function allows to turn on the burner and to enter the single
points using the display to check the functioning of the burner in the points automatically stored during the curve scan. The position of
the servomotors can be changed in the single points, but none of the points can be stored or changed. To repeat calibration, you must
first delete the stored AIR/GAS curves. CIB UNIGAS ADVISES AGAINST deleting calibration curves.

Please observe the following steps in order to activate the function.

1.Reset the unit (only if lockout state is shown).

2.Check the absence of fault.

3.Set the burner working mode to manual regulation or automatic regulation.

4.0pen the heat demand thermostat.

5.Set the ignition position.

The burner ignition point (positions of air and gas actuators) have to be set by the following parameters:

[RC21_52_param_XX.pdf = Menu parametri =» Attuatori = Accensione aria] and

[RC21_52_param_XX.pdf = Menu parametri = Attuatori =» Accensione gas].

6.Enable the parameter
[RC21_52 param_XX.pdf = Menu parametri = Calibrazione = Attivazione].

Taratura

Attivazions = Off

Fig, 3. RC21 display: calibration activation
After parameter enabling, the actuator tests are performed.
7.Close the heat demand thermostat.

After that, calibration function starts and ignition sequence begins.

11 - 2. Display indication (during burner calibration)

When the burner reaches the running position, the following window is shown on the display.
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Taratura

FUHTD GRE FRIA

Pi 29.5° 30.4°
Aszselio 225 236

——— (30| ————

Fig, 4. calibration function

Burner operating Point state [kW]Burner capacity
point 1
[PO = P30]
L ¥
Gas setting Air setting
[actuator position, [°] [actuator position, [°]]
[flow sensor feedback signal] [flow sensor feedback signal]

(? During burner calibration at least 10 operating points have to be set. At maximum, 30 operating points can be set.

INDICATION DESCRIPTION
Operating point of the burner. (This point can be set or verified if it is already stored). The string is g

description of the point state.
» Assetto: the burner is reaching a different operating point (during this phaseno changes can be made).

»<none>: in this phase all the settings can be modified (air, gas and capacity) except the burner

operating point.
» Stabile: the burner has reached the new settings. All the settings can bemodified, also the burner

PUNTO P1 operating point.

Assetto »Bloccato: the current operating point is already stored. No settings can be modified.

GAS "

29.6° Gas: actuator position and flow sensor feedback are shown.

229

ARIA

30.4° Air: actuator position and flow sensor feedback are shown.

236

Burner capacity.

30 kW During calibration, the burner capacity of the current operating point can be set. During burner normal

operation, the burner current capacity is shown.

Tab.23 - Display indication during calibration function
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11 - 3. Settings and actions (during burner calibration)

During the indication Assetto, it is no possible to modify any parameter.
During calibration of the various calibration curves, reach the desired O2 level during normal burner operation. This is usually 4-4.5%
for points PO-P1-P2-P3 and 3-3.5% for the other points.

Taratura

FUNTO GRS ARIA
Pi 296* a0.4*
30 wf

Fig, 5. RC21 display: calibration function

When the burner reaches the shown operating point, the indication Assetto disappears and it is possible to modify the settings of the
first burner working point PO.

(? PO is not included in the air/gas curves followed during burner regulation. PO setting are used only for burner ignition.

Press the knob to select the setting to modify.

Taratura

FUHTO GHRE HRIA
— P = IO E* = 304"
Assetto 225 236

— S0

Esci
Fig, 6. RC21 display: calibration function

Rotate the knob to modify the selected setting.

To confirm the new setting press the button Conferma
or
to delete the new setting press the button

(T—“ The point settings are saved when the next burner operating point is reached.
(T—“ The next burner operating point can be set (and reached) only if the indication Stabile is shown.

(? PO is not included in the air/gas curves followed during burner regulation.

After calibration data saving, PO settings will be stored in:
[RC21_52_param_XX.pdf = Menu parametri = Attuatori =» Accensione aria] and
[RC21_52_param_XX.pdf = Menu parametri = Attuatori =» Accensione gas].

Select PO by pressing the knob and rotate to select P1.
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To reach the operating point P1 press the button Conferma.

To come back to the previous display window press the button Annulla.

(? During the reaching of the next operating point, the indication Assetto is shown.

(i? When the indication Assetto disappears, it is possible to modify the settings of the current burner operating point.

When the operating point is selected and the indication Stabile is shown:
» the next operating point can be set or
» the previous operating point (already stored) can be reached.

In the first case (next operating point is set) the (new) air and gas settings are the same of the previous point with added
[RC21_52_ param_XX.pdf = Menu parametri = Calibrazione =» Min. corr. Aria] and
[RC21_52_ param_XX.pdf = Menu parametri = Calibrazione =» Min. corr. Gas].

In the second case (operating point already stored) the burner can reach all the previous store points. During this phase the indication
Bloccato is shown.

Taratura
FUNTO GRS ARTA
200° 20.0°
Bloccato 198 187
20 ¥wf

Fig, 7. RC21 display: calibrated point.
All the previous points can be reached but none of these points can be modified
Please pay attention to the following points:
» if the button Esci is pressed during burner calibration, the calibration function ends and all the settings of the air/gas curves are

deleted.

» if the button Indietro is pressed during burner calibration, the calibration function ends and all the settings of the air/gas curves are
deleted.

» if no modifications are performed during calibration, the function ends at the end of Calibration timeout (all the settings of the air/gas
curves are deleted).

» if the button Salva is pressed during burner calibration, the calibration function ends and the current settings of the air/gas curves
are stored. This operation can be done only if at least 10 operating points (over a maximum of 30) are already set.

» In order to modify the stored settings of the air/gas curves please perform the following steps.

N.B. WARNING, if the original data are deleted, there will be no way to recover them, please contact CIB UNIGAS to receive
a hew EPROM memory with the original air-gas curves, on the request indicate the Burner serial no

» Delete the air/gas settings by using the parameter
[RC21_55 param_XX.pdf =» Menu parametri = Calibrazione =» Cancella dati]

and

> Execute a calibration function
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11 - 4. Additional considerations

(T—“ To store the air/gas settings during calibration, at least 10 (over a maximum of 30) operating points have to be set.

If all the 30 points are modified and stored, P30 is the higher point of the air/gas curves.
If not all the 30 points are set, the last stored point is the higher point of the air/gas curves.

(i? To avoid burner operation near the limits of the air/gas curves, the lower and the higher points of the curves (e.g. P1 and P30)

are not considered during burner regulation.
For this reason, the burner working point during regulation will be calculated between the second and the second-last point (e.g.
P2 and P29).

(? By performing a calibration without deleting the stored air/gas settings. the actuators positions can be verified.

During this phase, the stored air/gas settings can not be modified.
The actuators positions can be temporarly modified only to test the burner behavior.

A CAUTION! A SCAN OF THE AIR/GAS CURVES MUST BE PERFORMED BEFORE USING THE DEVICE.

A CAUTION! IN THIS CASE, THE OPERATING MODE OF THE BURNER WITHOUT SENSOR CANNOT BE ACTI-
VATED.

A CAUTION! IN THIS CASE, THE OPERATING MODE OF THE BURNER WITHOUT SENSOR CANNOT BE ACTI-
VATED.

12. EGARC (Electronic Gas Air Ratio Control)

This control incorporates the functionality of electronic combustion control according to the requirements of EN12067-2:2004.

13. Voltage supply check

After connecting the system to the supply network, check the VDC supply voltage on X2 connector.

((? The supply voltage has to be according to the TECHNICAL DATA.

24VDC

Reference ground

Fig, 8. X2 connector

If possible and necessary, adjust it by rotating the plastic screw on the external power supply.

13 -1. Safety checks

The system should be tested on commissioning the installation as well as after a service or longer shut- down:
» Burner startup with open-circuit to the flame sensor (*): the unit has to go into lockout condition at the end of safety time!

» Burner startup with short-circuit between flame sensor (electrode) and ground: the unit has to go into lockout condition at the end of
safety time!

» Burner normal operation with simulated loss of flame (for that purpose, cut-off the gas supply): after restart and at the end of safety
time the unit has to go into lockout condition!
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14. Recommendation on path of the flame signal

Flame sensor device is a 2 pole sensor: the anode is the electrode and the cathode is the burner.

GAlways ensure a reliable low resistance (< 10Q) path and connection to the devices involved on
carrying flame signal:
» Board to electrode and electrode connection
» Electrode construction

» Burner
» Return ground connection

GWhen sealing/gaskets are involved in combustion chamber design always provide a direct connection to the burner. Surface to
surface connection must be avoided.

GTake care about mechanical and thermal stability of the connections.

Avoid to comply with the above constraints can lead the appliance to malfunction or lock-out, in this case not covered by the warranty.

/__ Electrode

‘ Flame signal path

Main board

L
il

Ground

Direct connection

gasket

Flame signal path

ﬂ Electrode

‘ Flame signal path

surface to surface

connection Main board

Ground

gasket

||_. W

Fig, 9. Flame signal path recommendation
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14 -1. FLAME DETECTION

Maximum flame resistance during operation: 5.7MQ
Maximum flame resistance during ignition sequence: 5.2MQ
Maximum Parasitic flame resistance: 6.2MQ
Max eddy capacity: 1nF
Minimum resistance of the electrode and of the detection cable towards ground: 50MOhm

Short circuit current:

14 - 2. Short circuit between probe and earth

A short-circuit between ionization probe and earth causes the burner to initiate lockout for no flame signal detection at the end of safety
time.

14 - 3. Loss of flame signal during operation

If the flame signal is lost during operation a maximum of 2 repetitions can be made.
If the flame signal is lost for the third time during operation the unit reaches the lockout condition. After 10 minutes of burner operation,
a new repetition possibility is added (2 repetitions at most).

14 - 4. False flame signal

If false flame signal condition continues for more than 10s the unit reaches the lockout condition.

14 -5. No flame signal detection at the end of safety time

In case of no flame signal at the end of safety time the unit will initiate a non-volatile lockout.

15. LOCKOUT AND RESET
(g

(C? The unit can be reset by pushing the remote reset button for more than 0.5s and less than 4s. The unit can be reset locally by
RC21 control panel.

(j Lockout can be reset only 5 times consecutively within one hour, then power supply has to be disconnected for a new 5 reset
possibilities.

(e
(e

Reset action shall not be carried out from a different location from the appliance!

If the 5 reset possibilities within one hour are not expired, the reset counter is decremented every hour.

The unit can only be reset if power supply is applied to the unit.

16. Permanent operation

Il Bruciatore con sistema di rivelazione fiamma a ionizzazione puo funzionare in servizio continuo 24/24 senza necessita di spegnimenti.
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17. TECHNICAL FEATURES AND DATA

17 -1. Technical features

Internal protection fuse (short-circuit protection)

Built-in EMC filter (suppression of the EMC interferences)

Flame detection section working freely from supply voltage polarity and from potential difference between line/neutral and ground.
Flame supervision with DINAMICO (using ionization probe)

Non-volatile lockout

Continuous operation (using ionization probe)

Flash storage microcontroller

Stable timings independent of voltage variation, temperature variation and switch-on cycles (microcontroller based programming
sequence)

Microcontroller programming port (for upgrading in R&D or in field)

Inverter management (free contact output)

Valve proving system function

Communication to Open Therm unit

Communication port for burner monitoring

Removable data key

Built-in temperature controller

RC21 display control panel (modbus interface)

Modbus additional interface

YVVVYVVYVYYVY

YVVVVYVYVYVVYY

17 - 2. External power supply

Model: Delta PMH-24V50WCA
Input voltage: 230VAC

Output voltage: 24VDC

Output power: = 35W

17 - 3. Operating voltage and frequency

17 - 3 - 1.Mains AC voltage (external power supply input)
Mains voltage: 230VAC+10%-15%
Mains frequency: 50Hz+5%
Power consumption in stand by: < 20W

17 - 3 - 2.DC voltage (external power supply output, HAGC31 input)
Voltage operating range: 24VDC+10%-15%

17 - 3 - 3.AC undervoltage protection
Undervoltage safety shutdown: mains voltage < 170VAC
Restart (after undervoltage): mains voltage > 200VAC

17 - 4. Circuit protection devices

Protection varistor: 300V D14
Protection fuse: 10A T 250VAC
Protection fuse (built-in for gas valves):2,5A T

17 - 5. Outputs

Ignition transformer: 230VAC 2,2A MAX cos¢ 0.2
Fan motor: 230VAC 3,4A MAX cos¢ 0.9
Shutoff valve: 230VAC 0,3A MAX cos¢ 0.6
Gas valve (1): 230VAC 0,5A MAX cos¢ 0.6
Gas valve (2): 230VAC 0,3A MAX cos¢ 0.6
Pilot valve: 230VAC 0,3A MAX cos¢ 0.6
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17 - 6. Inputs
Heating thermostat: 3mA 230VAC
Safety loop: 3mA 230VAC
Air pressure switch: 3mA 230VAC
Gas (minimum) pressure switch: 3mA 230VAC
Gas (maximum) pressure switch: 3mA 230VAC
Gas pressure switch for VPS: 3mA 230VAC
Open command: 3mA 230VAC
Close command: 3mA 230VAC

17 -7. Actuators

Gas actuator: Schneider Electric STE4,5Q3 51/6 L
Air actuator: Schneider Electric STE4,5Q3 51/6 L

17 - 8. Flow sensors

Gas flow sensor: IST AG FS5 flow sensor
Air flow sensor: IST AG FS5 flow sensor
Current loop minimum value: 4mA
Current loop maximum value: 20mA
Upper threshold value (loop check function): 22,5mA

Lower threshold value (loop check function): 1,8mA

17 -9. Regulation inputs

INPUT SENSOR ME::#SENG RESOLUTION ACCURACY NOTE

4-20mA capacity signal - 32uA <0,6% Input resistance: 50Q
4-20mA signal
Sreesrzjcr)go;g::o?)r - 32uA <0,6% Input resistance: 50Q
0-10V signal

gr:sr;?ﬁgosﬁgo?; - 10mV <0,3% Input resistance: 10KQ

Pt100 -50°C +300°C 1°C <0,6% Pt100

Pt1000 -50°C + 300°C 1°C <0,6% Pt1000

LgNi1000 -50°C +200°C 1°C <0,6% LgNi1000

Tab.24 - Regulation inputs
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17 - 10. Permitted cables length

DESCRIPTION CABLE LENGTH NOTES

ains supply (VAC input) < 50m (XT)
24VDC input <1m External power supply output (X2)
Heating thermostat <50m
Safety loop <50m
Air pressure switch <3m
Gas pressure switch (max) <10m
Gas pressure switch (min) <10m
Gas pressure switch (for vps) <10m
Flame detector cable <3m

Reset action shall not be carried out from a
Reset <50m ) . :
different location from the appliance!

CO alarm <50m
Air flow sensor <3m Shielded cable
Gas flow sensor <3m Shielded cable
Air actuator <3m
Gas actuator <3m
Inverter sensor (feedback) <3m
Pt100 sensor <50m
Pt1000 sensor <50m

g-Ni1000 sensor <50m
Open command <50m
Close command <50m
Setpoint enable <50m
(4-20mA) Capacity signal <50m
(4-20mA) Thermocouple or pressure sensor <50m
(0-10V) Thermocouple or pressure sensor <50m
Fan motor < 50m
Fan inverter control < 50m
Ignition transformer <3m
Shutoff valve < 50m
Pilot valve <10m
First valve <10m
Second valve <10m
Lockout lamp < 50m
Fault lamp <50m
Flame lamp <50m
RC21.52 <1m

Tab.25 - Cables length
17 - 11. EGARC accuracy

The EGARC accuracy can be referred to the air and gas flow rates measured by the flow sensors.

The calculation has been performed taking account of the regulation dead band parameter, set by the customer
[RC21_52_param_XX.pdf = Menu parametri = Regolazione < Banda morta]

in addition to the hardware tolerances.

Therefore, the EGARC accuracy can be declared from (minimum) 2% to (maximum) 6%.

18. Environmental conditions and IP protection degree

Storage temperature: -30°C / +70°C
Working temperature: -20°C / +60°C
Case protection degree: IPOO

Humidity (with no condensing): <95% @ 40°C

Condensation, water ingress and ice formation are not permitted!
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19. SPECIAL FUNCTIONS
19-1. AIR/GAS SERVOMOTORS

At the power-on reset, the unit performs the following tests:
» Air actuator test
» Gas actuator test

19 - 2. Air actuator test

After each switch-off, the system checks the correct position of the AIR servomotor moves to the open position in order to verify the
position.

After that, the actuator moves to the close position in order to verify the position.

If no fault is detected, the actuator moves to the close position

[RC21_52_param_XX.pdf =*Menu parametri = Attuatori =» Chiusura aria].

Otherwise (in case of fault) the unit reaches the lockout condition.

19 - 3. Gas actuator test

After each switch-off, the system checks the correct position of the GAS servomotor. The gas actuator moves to the open
position to check the correct movement and then gas actuator moves to the open position in order to verify the position.
After that, the actuator moves to the close position check the correct movement and successively in order to verify the
position.

If no fault is detected, the actuator moves to the close position

[RC21_52_param_XX.pdf = Menu parametri = Attuatori = Chiusura gas].

Otherwise (in case of fault) the unit reaches the lockout condition.o.

(CT—-‘ Actuator tests are also executed at the end of every heat demand and after a lockout reset.

19 -4. Actuators anti blocking function
During long periods of inactivity, with the burner switched off and flame off, the device will perform tests on the servomotors at regular
intervals. This serves to ensure functioning of the burner when requested by the application.
19 -5. AIR AND GAS MASS SENSORS
19 - 5 - 1.Current loop check function

If the current signal from the flow sensor (air or gas) falls below the lower threshold value or rises above the upper threshold value, the
unit performs a safety shutdown.

19 -6. GAS TRAIN

Using the display it is possible to select the type of gas ramp installed, with or without pilot ignition.
[RC21_52_param_XX.pdf = Menu parametri = Bruciatore = Configurazione] allows to set the gas train configuration

19 - 6 - 1.Direct ignition

]

Fig, 10.

19 - 6 - 2.Gas pilot gas ramp with pilot ignition
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20. SYSTEM INPUTS
20 -1. Safety loopSafety Loop

X15 connector: 3-4.

Safety loop (series of contact) has to be closed in order to allow burner ignition and burner operation. During standby, if safety loop is
opened the unit remains in standby position even if heat demand contact closes.

If safety loop opens during burner operation, the unit performs a safety shutdown.

If safety loop opens for a maximum of

[RC21_52 param_XX.pdf = Menu parametri = Ingressi = Aperture sic.] times, the unit reaches the lockout condition.

20 -2. Air pressure switch

X16 connector: 8-9.

The air pressure switch confirms the presence or the absence on air flow.

During standby, if fan motor is de-energized and the pressure switch is closed (air simulation condition), the system remains in standby
position “ a Display viene visualizzato il codice di anomalia corrispondente” , even if heat demand contact closes.

When the fan motor is energized (after a heat demand), if no air flow is detected, the unit performs a safety shutdown when air pressure
switch timeout is expired.

When the fan motor is energized (after a heat demand), if air pressure switch closes before the end of air pressure switch checking time,
the unit reaches the lockout condition.

If the pressure switch opens during ignition sequence or during burner operation, the unit reaches the lockout condition.

20 -3. Gas minimum pressure switch

X16 connector: 4-5.

During the burner ignition sequence, if the switch is opened after shutoff valve energization, the unit performs a safety shutdown.

At maximum, two repetitions can be made.

After the third fault (gas minimum pressure switch doesn’t close) the unit remains in standby position

and a specific fault code is shown.

After the Gas minimum pressure switch timeout, a new repetition can be performed. During burner operation, if the switch opens the unit
performs a safety shutdown.

20 -4. Gas maximum pressure switch

Gas maximum pressure switch has to be closed in order to allow burner ignition and burner operation. During standby, if gas maximum
pressure switch is opened the unit remains in standby position “a display viene visualizzato il codice di anomalia corrispondente “even
if heat demand contact closes.

If the switch opens during burner operation, the unit reaches the lockout condition.

20 - 5. Heat demandBoiler thermostat ON-OFF, burner heat request

X15 connector: 5-6.
If no fault is detected, closing heat demand contact the burner ignition sequence starts.
If the contact opens during burner operation, the unit performs a controlled shutdown.
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21. BURNER STARTUP SEQUENCE

21 -1. Gas train: direct ignition

21 -1 - 1.Ignition sequence

Closing heat demand contact, fan motor is energized, the air actuator moves to the pre-purge position

[RC21_52 param_XX.pdf = Menu parametri = Attuatori = Prevent. aria] and the gas actuator moves to the ignition position.
The (gas) ignition position of the burner (position of the gas actuator) can be set by

[RC21_52_param_XX.pdf = Menu parametri =» Attuatori = Accensione gas]

or calculated, starting from the stored air/gas curves, by setting the ignition capacity

[RC21_52_param_XX.pdf = Menu parametri < Bruciatore = Potenza accensione].

When the pre-purge position is reached, the shutoff valve is energized and pre-purge phase begins (see

Pre-purge time).

During this phase there is the test on the flame amplifier and on the components related to safety functions; a damage in the flame
sensing circuit corresponding to the condition of flame signal present or a damage in a component assuring a safety function prevents
the start of the ignition sequence.

During this phase valve proving system can be performed

[RC21_52_param_XX.pdf = Menu parametri = Controllo tenuta = Esecuzione].

At the end of pre-purge phase, the air actuator moves to the ignition position.

The (air) ignition position of the burner (position of the air actuator) can be set by

[RC21_52 param_XX.pdf =» Menu parametri = Attuatori = Accensione aria].

or calculated, starting from the stored air/gas curves, by setting the ignition capacity

[RC21_52_param_XX.pdf = Menu parametri = Bruciatore = Potenza accensione].

When the position is reached, the ignition transformer is energized and pre-ignition phase begins (see Pre-ignition time).

At the end of pre-ignition time, Safety time begins and all valves of the gas train are energized. In case of flame signal detection at the
end of safety time, burner running phase begins.

Opening heat demand contact, the unit performs a shutdown followed by (if enabled) a post-purge phase

[RC21_52 param_XX.pdf = Menu parametri = Bruciatore = Temporizzazioni = Postv.],

[RC21_52_param_XX.pdf = Menu parametri = Attuatori = Postv. aria] and

[RC21_52 param_XX.pdf = Menu parametri = Attuatori = Postv. gas].

In case of no flame signal detection at the end of safety time, the unit reaches the lockout condition.

A post-purge phase can be performed

[RC21_52 param_XX.pdf = Menu parametri = Bruciatore = Temporizzazioni = Postv. Blocco],

[RC21_52 param_XX.pdf =» Menu parametri = Attuatori = Postv. aria] and

[RC21_52_param_XX.pdf = Menu parametri = Attuatori = Postv. gas].

During this phase valve proving system can be performed

[RC21_52 param_XX.pdf = Menu parametri = Controllo tenuta = Esecuzione]
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Fig, 11.
Legend:
SYMBOL DESCRIPTION
t1l Pre-purge time
t2 Pre-ignition time
t3 Safety time

21 - 1 - 3.Capacity reference value: automatic regulation

O

Please refer to the next chapter “
TOMATIC REGULATION”.
The burner capacity regulation is performed with the following rules.

49



HAGC31-CUu01

21 -1 - 4.Increasing burner capacity
When burner capacity is increased, the first actuator that moves is the air actuator.
The gas actuator moves when [RC21_55 param_XX.pdf = Menu parametri = Processo =» Ritardo attuatore] is expired.
In this way the correct air excess during regulation is guaranteed.|

21 -1 - 5.Decreasing burner capacity
When burner capacity is decreased, the first actuator that moves is the gas actuator.
The air actuator moves when [RC21_55_ param_XX.pdf =» Menu parametri = Processo =» Ritardo attuatore] is expired.
In this way the correct air excess during regulation is guaranteed.

21 -1 - 6.Burner capacity regulation
During burner capacity regulation, both the actuators move following their own PID parameters.
There is a “dead” band of either side of the regulation point (air and gas) in which no action is taken.
Dead bandwidth can be set by [RC21_55_ param_XX.pdf = Menu parametri = Processo = Banda morta].
Normally set to 5 for good regulation response

21 -2. AIR/GAS regulation curves

These parameters are used to vary the calibration curves if the desired air/gas ratio needs to be changed. The air/gas ratio is usually
set by CIB UNIGAS to maintain O2 at 3%. In special cases or in several boiler models, O2 at 3% is not accepted by the installation. In
this case, if you want to increase excess air, use the Air Offset parameter to increase or decrease O2 at low flows. O2 increases by
increasing Offset and decreases by decreasing Offset. Proceed by steps (max. 5) and check burner operation at minimum and maximum
power. NB: After changing the Offset and Molt parameters, redo the curve scan. The Molt parameter is used to decrease or increase
oxygen to the maximum power. Offset moves the whole Molt calibration curve higher or lower. The curve gradient changes, variations
in the Offset parameter affect the whole curve, in many cases only at maximum power. ONLY AUTHORISED CIB UNIGAS PERSONNEL
can change the air/gas curve parameters. In any case, use the RC21_55 programming display as provided to authorised CIBUNIGAS
centres only.

(-

[RC21_55_ param_XX.pdf = Menu parametri = Processo =» Offset aria],
[RC21_55 param_XX.pdf = Menu parametri = Processo = Molt. aria],
[RC21_55 param_XX.pdf = Menu parametri = Processo = Offset gas],
[RC21_55_ param_XX.pdf = Menu parametri = Processo = Molt. gas].

Four parameters allow to change the slope of the curves and/or add an offset to every point of the curves.

If this effect is not needed, the coefficients have to be set to 1
[RC21_55_param_XX.pdf = Menu parametri = Processo = Molt. aria] and
[RC21_55_param_XX.pdf = Menu parametri = Processo = Molt. gas]

and the offsets have to be set to 0
[RC21_55_param_XX.pdf = Menu parametri = Processo =» Offset aria] and
[RC21_55_param_XX.pdf = Menu parametri = Processo ? Offset gas].

21 -3. Consistency function

During burner regulation, the cross-check function is enabled.
Every setpoint value (air or gas) corresponds to a theoretical actuator position.

(e

The following parameters has to be set by the burner manufacturer in order to fulfil the appliance requirements.

By the following parameters, a band around the actuator theoretical position can be set.

[RC21_55 param_XX.pdf = Menu parametri =» Attuatori = Offset banda aria],
[RC21_55 param_XX.pdf = Menu parametri =» Attuatori = Molt. banda aria],
[RC21_55 param_XX.pdf = Menu parametri = Attuatori = Offset banda gas],
[RC21_55_param_XX.pdf = Menu parametri =» Attuatori = Molt. banda gas].

During burner regulation, the actuator (air or gas) can only reach working positions inside the just described band.
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NB: The servo motor pass bands must be set up by specialised personnel only and must ensure proper operation in the absence of CO,
even when the maximum position is reached for the gas servo motor and the minimum position for the air servo motor, defined by the
air/gas pass band Offset and air/gas Molt. pass band parameters.

A setpoint cross-check band can be set by the following parameter:

The congruency pass band is always monitored by the system. If the servo motors reach the maximum or minimum position and if the
air or gas signal is higher or lower than the congruency pass band for a longer time than congruency timeout, the system is locked due
to lack of congruency, signalling if the problem occurred on air or gas adjustment.

[RC21_55_ param_XX.pdf = Menu parametri = Attuatori = Banda congruenzal].
By the following parameter, a cross-check timeout can be set.
[RC21_55_param_XX.pdf = Menu parametri = Attuatori = Timeout congruenzal.

During burner regulation, if the flow sensor signal (air or gas) remains outside the cross-check band for the just described timeout, the
unit reaches the lockout condition.

The cross-check function is disabled in the following conditions:

» Continuous check of the gas pressure switch forDuring burner calibration

» Continuous check of the gas pressure switch forDuring curves scanning

» Continuous check of the gas pressure switch forlf skip curves scanning is enabled

» Continuous check of the gas pressure switch forDuring burner operating without flow sensors.

21 -4. End of the heat demand

At the end of the heat demand (when heat demand contact opens), the burner immediately switches off only if the burner is at the
minimum capacity.

Otherwise, the burner switching off timeout starts decreasing.

The burner shutdown is performed when

[RC21_55 param_XX.pdf = Menu parametri = Bruciatori = Temporizzazioni = Tempo discesal

is expired or when the burner reaches the minimum capacity.

Regulation parameters: setting information flame detection

22. VPS GAS VALVE SEAL CONTROL
22 -1. Valve proving system (VPS)

22 -1 -1.VPS setting
Valve proving system can be enabled by
[RC21_55_param_XX.pdf = Menu parametri = Controllo tenuta =» Esecuzione].

Valve proving system function can be:

Disabled

Enabled: performed during the pre-purge phase

Enabled: performed during the post-purge phase (at the end of the heat demand)
Enabled: both of the previous (during pre-purge phase and at the end of the heat demand)

-VPS: Enabled —
Even if the VPS function is performed only at the end of the heat demand, if the network supply is disconnected, the VPS function will
be performed once during the next pre-purge phase.

-VPS:
After a reset from lockout, even if the VPS function is performed only at the end of the heat demand, the VPS function will be performed
once during the next pre-purge phase.

22 -1 - 2.VPS: gas pressure switch

The gas pressure switch (sensing device) used to complete the VPS shall comply with EN 1854.
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22 -1 - 3.VPS: direct ignition configuration
VPS is executed by using a standard pressure switch mounted between the valves V1 and V2 of the gas train.
The pressure switch is normally set to 50% of the gas mains pressure. VPS sequence:
» Evacuation of the test space by opening the burner side valve for

[RC21_55_param_XX.pdf = Menu parametri = Controllo tenuta = T. scarico]
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Fig, 12. VPS evacuation time (direct ignition)

» Discharge of the test space by opening the side valve V2 of the burner
[RC21_55_param_XX.pdf =» Menu parametri = Controllo tenuta = T. pressione atmo]
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Fig, 13. VPS atmospheric pressure time (direct ignition)
In this phase, gas pressure switch must be opened.
If the valve on the mains side is leaking, atmospheric pressure is not maintained. In this case, valve proving sequence ends and the unit
reaches the lockout condition.

» Continuous check of the gas pressure switch forFilling of the test space by opening the mains side valve for
[RC21_55 param_XX.pdf = Menu parametri = Controllo tenuta = T. riempimento]
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Fig, 14. VPS filling time (direct ignition)

» Filling the test space by opening the Burner valve V1
[RC21_55_param_XX.pdf = Menu parametri = Controllo tenuta = T. pressione gas]
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Fig, 15. VPS gas pressure test time (direct ignition)

In this phase, gas pressure switch must be closed.
If the valve on the burner side is leaking, pressure falls below the switching point of the gas pressure switch. In this case, valve proving
sequence ends and the unit reaches the lockout condition.

» End of the valve proving sequence (no faults detected).
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Formula to calculate VPS test time: “T. atmo. pressure” — “T gas pressure”. The time set is calculated in order to ensure that the system
measures a loss within the maximum limits allowed by law. According to standard EN 1643, the maximum loss allowed on systems with
a power of < 500 KW is 50dm3/h . If thermal power is > di 500 KW, the limit is 200dm3/h.

The formula to calculate the test time is as follows:

(PG - Py)+ V - 3600
tTest=

Patm * Q Leck

tTest=Tempo da impostare su VPS come tempo ti test

QLeck=Perdita massima amissibile

PG=Pressione gas di ingresso prima delle valvole a bruciatore spento

PW=Pressione di set del pressostato PGCP, normalmente PG/2

Patm=Pressione gas barometrica 1013 mbar

V=Volume in litri tra le valvole da etstare = Volume valvola 1 + volume valvola 2 + eventuale volume tubazione usato tra V1 e V2

Valvola Gas Volume V1-V2

(Litri)
VGD 2" 0,8
VGD DN65 1,3
VGD DN80 1,5
VGD DN100 3
VGD DN 125 5,2
VGD DN 150 8,7
MB-D(LE) 403 0,04
MB-D(LE) 405-407 0,11
MB-D(LE) 410-412 0,33
MB-D(LE) 415-420 0,24

E.g.

Max. burner power <500 Kw. Max. allowable loss QLeck 50 dm3/h
Inlet gas pressure PG 100 mbar

Set-point pressure PGCP PW=PG/2=100/2=50mbar

Valve VGD 2” V=0.8 litres

Atmospheric pressure (Patm)=1013 mbar

tTest= ((100-50)*0.8*3600)/(1013*50)=2.84 secs

From the calculation, the test time is 2.84 secs. Round up and set the loss control test value at 3 secs.

22 -1 - 4.VPS: gas pilot configuration

VPS sequence:

Evacuation of the test space by opening the burner side valve for
[RC21_52 param_XX.pdf = Menu parametri = Controllo tenuta = T. scarico]

Fig, 16. VPS evacuation time (gas pilot)
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Continuous check of the gas pressure switch for
[RC21_52 param_XX.pdf = Menu parametri = Controllo tenuta =» T. pressione atmo]
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Fig, 17. VPS atmospheric pressure time (gas pilot)

In this phase, gas pressure switch must be opened.
If a valve on the mains side is leaking (V1 or mains side pilot valve), atmospheric pressure is not maintained. In this case, valve proving
sequence ends and the unit reaches the lockout condition.

Filling of the test space by opening the mains side valve for
[RC21_52 param_XX.pdf = Menu parametri = Controllo tenuta = T. riempimento]
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Fig, 18. VPS filling time (gas pilot)
Continuous check of the gas pressure switch for
[RC21_52_param_XX.pdf = Menu parametri = Controllo tenuta = T. pressione gas]
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Fig, 19. VPS gas pressure test time (gas pilot)
In this phase, gas pressure switch must be closed.
If a valve on the burner side is leaking (V2 or burner side pilot valve), pressure falls below the switching point of the gas pressure switch.
In this case, valve proving sequence ends and the unit reaches the lockout condition.

End of the valve proving sequence (no faults detected).
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23. TIMINGS
TIMING VALUE DESCRIPTION
Air pressure switch timeout 10s Maximum guaranteed time
Air pressure switch checking time 0

Tab.26 - Table of timings (general)
TIMING VALUE DESCRIPTION
Pre-purge time 30s Minimum guaranteed time

Tab.27 - Table of timings (pre-purge time)

TIMING

VALUE

DESCRIPTION

Pre-ignition time

1s

Minimum guaranteed time

Tab.28 - Table of timings (pre-ignition time)
TIMING VALUE DESCRIPTION
Safety time 3s Maximum guaranteed time
Tab.29 -
TIMING VALUE DESCRIPTION
Post-purge time Adjustable

Please refer to the following parameters:

[RC21_55 param_XX.pdf = Menu parametri = Bruciatore = Temporizzazioni = Postv.]
[RC21_55 param_XX.pdf = Menu parametri = Bruciatore = Temporizzazioni = Postv. Blocco]

Tab.30 - Table of timings (post-purge time)

TIMING VALUE DESCRIPTION
Flame failure response time (FFRT) < 1s
Tab.31 -
TIMING VALUE DESCRIPTION
False flame signal time before lockout 10s Maximum guaranteed time

Tab.32 - Table of timings (false flame signal time before lockout)

TIMING

VALUE

DESCRIPTION

Running position stabilization time

10s

Tab.33 - Table of

timings (running position

stabilization time)

TIMING VALUE DESCRIPTION
RC21: communication timeout 60s
RC21: (window) timeout during menu access 4min

Tab.34 - Table of timings (RC21 timeout)
TIMING VALUE DESCRIPTION
Internal communication timeout 10s

Tab.35 - Table

of timings (internal communication timeout)

TIMING VALUE DESCRIPTION
Calibration timeout 30min

Tab.36 -
TIMING VALUE DESCRIPTION
Actuators anti blocking timeout 120min

Tab.37 - Table of timings (actuators anti blocking timeout)

TIMING

VALUE

DESCRIPTION

Gas minimum pressure switch timeout

10min

Tab.38 - Table of timings (gas minimum pressure switch timeout)

TIMING

VALUE

DESCRIPTION

Low pressure checking timeout

15s
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TIMING VALUE DESCRIPTION
Prepurge pressure checking timeout 10s

24. RC21.52 CONTROL PANEL

If the control panel is disconnected, no operation of the burner is allowed!
The system doesn’t operate!

Fig, 20. RC21.52 control panel

RC21.52 is the user interface of HAGC31-CUO01 control board.
RC21 is composed of wide display (dot matrix) with white backlight, 2 push buttons and a jog dial knob.

24 -1. Technical data

24 -1 - 1.Dimensions
External dimensions: approx. L/W/H 128 x 36 x 98 mm

24 -1 - 2.Power supply and consumption
Power supply: 24VDC £ 5%
Power consumption: Max 250mwW
Polarized bipolar twisted cable (shielded if necessary).

24 -1 - 3.Communication
(Not isolated) RS485 bus and communication driver, ModBus master protocol.
Polarized bipolar twisted cable (shielded if necessary).

24 -1 - 4.Connection cablesFault window

Anomaliaincorso

Bloccononvalatile

Display RC21: Fault window
ault description Fault code

Fault type (volatile or non-volatile)

Fault type [volatile or non-volatile]
Press Esci or Indietro to come back to the RC21 main window.

(e

In case of non-volatile fault, if the unit can be reset, the B button indication becomes Reset (instead of Indietro).

(e

To reset the unit press the B button (2 times in order to confirm the operation).

24 - 2. History of anomalies

The last 8 faults are shown.
The most recent fault is shown at the position 1, the least recent at position 8.

Storico anormalie

A

Fault:ii Code: 35§
T R e T —
| Esci NN fzzera |

Figure 32 RC21 display: fault history

burner operating hours Fault: date and time

position error Fault code
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List of error codes

H w
5' 8 DISPLAY STRING DESCRIPTION SUGGESTION
& O
1) Gas valve outlet pressure too low, check the pressure during ignition
2) Gas actuator position too closed
01 lgnition fault BLOCK NO flame signal detection at the end of 3) Ignition electrode not correctly positioned
9 safety time. 4) Flame detection electrode not correctly positioned
5) Check Phase, Neutral and Protective Earth electric connections
6) Check AIR actuator position
1) Defective or badly positioned detetction electrode, check electrode
. . I integrity
02 | Extraneus Flame / BLOCK False ﬂ:&ﬁtﬁg?oarll ﬂlrfn”eng stand-by or 2) Defective or damaged electrode wiring, check electrode wiring
P : 3) Disconnect the detector cable from the device, reset the system, if the
problem reappears replace the HAGC31 unit
03 Safety Loop BLOCK Safety thermostats chain open during 1) Check boiler safety thermostats / pressure switches
OPEN/ operation. 2) Check boiler safety thermostats / pressure switches wiring
1) Gas valve pressure outlet too low, check pressure during operation
04 Loos of Flame BLOCK Loss of flame during operation. 2) Flame detection electrode not correctly positioned
3) Check Phase, Neutral and Protective Earth electric connections
Control Board . 1) Check all the electrical connections
05 internal error BLOCK Intemal device error 2) If it persists, replace the HAGC31 unit
Control Board . 1) Check all the electrical connections
06 internal error BLOCK Intemal device error 2) If it persists, replace the HAGC31 unit
1) Check air pressure switch calibration
07 AIR pressure BLOCK Insufficient air pressure during prewash, 2) Blocked air inlet, check air inlet
switch during ignition or during operation 3) Hydraulic connection line gas pressure switch obstructed
4) Minimum required power too low
1) Check max gas pressure switch calibration
: oop 2) Check the main gas outlet valve pressure
08 Max Gsavsit%rrclessure BLOCKd'\Sﬁr):'mSL:;nn?ES g:%susrliJnre gwgtr?tiggervenes 3) Backpressure too high during ignition, reduce ignition power
9 p gop : 4) Dirty or obstructed boiler, check the flue gas pipe and the smoke
passage in the combustion chamber
: BLOCK Maximum number of manual reset is
09 M?;(;?UZTT(;%'; of reached, switch off for 10 seconds to reactivate the
burner, then reactivate the system
1) Blocked servomotor, check the servomotor movement
2) Servomotor wiring error
BLOCK AIR servomotor positioning error, max or 3) Servomotor does not reach maximum position check flue dampers
o : . J movement
10 AIR Actuator min limit switch not rt(zas?ilrwled during servomotor 4) Servomotor does not reach minimum position check flue dampers
9 movement
5) External EMC disturbances, check wiring
6) Defective servomotor, replace it
1) Blocked servomotor, check the servomotor movement
2) Servomotor wiring error
BLOCK GAS servomotor positioning error, max or 3) Servomotor does not reach maximum position check flue dampers
Mt h : ; movement
11 GAS Actuator min limit switch not rttzasct.:il:]ed during servomotor 4) Servomotor does not reach minimum position check flue dampers
9 movement
5) External EMC disturbances, check wiring
6) Defective servomotor, replace it
1)Has the boiler been soiled?
. 2) Blocked air inlet?
BLOCK AIR signal congruence band servomotor : h . o .
AIR cross-check P : ; 3) Incorrect engine revolutions, check engine ventilation integrity
13 orror position exceeded, é)thohw correction required 4) Dirty air fan?
an. 5) Blocked chimney?
6) Dirty AIR sensor, check the AIR sensor lead
. 1) Is the gas valve out of calibration?
BLOCK GAS signal congruence band servomotor ; ’
14| OAS Ry o1%K | position exceeded, GAS flow correction required 5 e sas inet aressure has docreased 160 much
too high, it occurs only during normal operation 4) GAS sensor dirty
BLOCK Valve V1 loses gas does not pass VPS 1) PGCP pressure calibration not correct
15 V1 Gas leak
test 2) Defective valve, replace it, loses gas!
16 V2 Gas leak BLOCK Valve V2 loses gas does not pass VPS 1) PGCP pressure calibration not correct
test 2) Defective valve, replace it, loses gas!
- . 1) EMC faults distort communication, verify EMC arriving from outside
BLOCK AIR servomotor positioning error, during ;
17 AIR Actuator operation, required position not in line with the 2) Defective servomotor movemrﬁghuc;}%ck the movement of the damper
actual position. 3) Defective servomotor, replace it
e : 1) EMC faults distort communication, verify EMC arriving from outside
BLOCK GAS servomotor positioning error, during h
18 GAS Actuator operation, required position not in line with the 2) Defective servomotor movemrﬁgguc:lﬁ/ck the movement of the damper
actual position. 3) Defective servomotor, replace it
1) check GAS pressure input if correct adjust the valve.
] 2) Maximum power required too high control maximum boiler power
29 Gas pressure too | BLOCK During curves scan: Gas pressure after | Increase the gas pressure at the outlet of the main gas valve, reset the
low the valve is insufficient to complete the scan burner and reactivate the curve scan, if the problem recurs, increase the
outlet pressure again and reset the burner again and reactivate the curve
scan.
1) Check the boiler parameters, maximum power.
23 Air pressure too | BLOCK During curves scan: Air port too low, not 2) Position oé)cgrggtggoaqrwﬁ%? not correc.
low enough to reach the required power ; ; .
4) Dirty or obstructed boiler, check the flue gas pipe and flue passage on
the combustion chamber
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Gas pressure too

BLOCK During curves scan or at end of scan: 1

Outlet gas valve pressure too high, the GAS

) If the Block is reset, the Burner works normally with high pressure after
the valve, the regulation could be unstable with continuous changes of
servomotors positioning.

24 - servomotor during the scan never exceeded the
high 40° positioning, the automatic regulation could be 2) Reduce the gas prr%sascliir\?a?é i?\ee \éﬁlr\cz oslégit' reset the block and
unstable. 3) If error is signalled again repeat step 2.
31 Air Pressure Device external fault. AIR sensor defective, the 1) Defective AIR pressure switch
Switch Faulty contact results closed with ventilation Off 2) AIR pressure switch wiring incorrect
. 1) Check electrical connections
32 Power Supply Device external fau::].c%ﬁe%;’. 24V power supply 2) Check 24V DC power supply on terminals X2
3) Check 24V power supply
Device external fault. AC 230V, power has fallen 1) Check 230V single-phase power supply
ower Supply elow . The system will automatically reset i eck wiring
33 P Suppl below 170V. Th t ill aut ticall t if 2) Check wiri
the mains voltage> 200V. 3) Check power supply on terminals X1
Device external fault. Safety thermostats chain . .
34 |Safety Loop OPEN open with burner waiting for heat request. It 2) C1r)1 eCchket?lgiIg?llsearfgta;?r%:&eor;?gtsst?tp?r/eggisrzusrve;/itsmécshvevisring

automatically resets when the anomaly disappears

Max Gas Pressure

Device external fault. Defective MAXIMUM Gas

1) Check the Max pressure switch wiring

35 Switch Faulty pressure switch, it resultgf?pen when the burner is 2) If necessary, replace the Maximum pressure switch
1) Check the mains gas pressure
Min Gas Pressure : ; 2) Check minimum pressure switch calibration
36 Switch Device external fault. Mains gas pressure too low. 3) Check minimum pressure switch contacts
4) If necessary, replace the minimum pressure switch
1) Check Display electrical connection
37 - BLOCK Display communication error 2) Replace display
3) Communication error of the main equipment, replace the device
- o 1) Check sensor wiring
38 Air flow sensor Device externa:rrﬁllijrlé.uﬁ:rtﬁ?er;ﬂoslgnsor below the 2) Clean sensor
3) Replace sensor
. ; 1) Check sensor wiring
39 | Gas flow sensor Device externaIr;airl:il;thssstﬁ:ggﬁglsdensor below the 2) Clean sensor
3) Replace sensor
1) Check gas outlet valve pressure
Curve scannin BLOCK During the scan the air and gas signals are | 2) Verify damper servomotor connections, reduce mechanical clearance
43 Fault 9 | not stable the system cannot keep the position of 3) Chamber counter-pressure unstable, check boiler exhaust fumes
the servomotors stable. 4) Check the gas supply pressure.
5) Check gas pressure regulator
1) Verify correct assembly of removable EPROM memories
44 Generic BLOCK Microprocessor communication error. 2) Check the display, modbus, wifi, open term wiring
3) Replace the main unit
1) Check process probe
. . 2) Check the wiring of the process probe
45 Generic Device external fault. Process probe error. 3) Check the process probe connections
4) Check thermoregulation programming
Device external fault. Fan thermal relay 1) Check motor thermal relay
46 | Fan Thermal relay 2) Check motor ventilation electric absorption

interrupted.
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24 - 2 - 1.Buttons and encoder

A button
»  [Menu]: to access to menu
» [Esci]: back to the main window
B button
»  [Modoj: burner working mode setting
»  [Indietro]: back to the previous window
» [Conferma]: to confirm the settings
» [Salva]: to save the settings
Knob
» INC: to increase the selected value or next menu
» DEC: to decrease the selected value or previous menu

»OK:to confirm the settings

Fig, 21. knob and buttons concept

25. MENU DESCRIPTIONS

25 -1. [Informazioni]
Please refer to the attached document RC21_52_info_XX.pdf.
25 -1 - 1.[Meters]
[Ore alimentazione]: power-on hours (read only).
[Ore lavoro]: burner running hours (read only).
[Ore lavoro RJ: burner running hours (can be reset).
[Avviamenti]: burner startups counter (read only).
[Avviamenti R]: burner startups counter (can be reset).
[Numero blocchi]: burner lockout counter (read only).
[Numero blocchi R]: burner lockout counter (can be reset).
[Gas bruciato]: burned gas quantity (read only).
[Gas bruciato R]: burned gas quantity (can be reset).
[Data reset gas]: burned gas counter reset date.
25 -1 - 2.[Reset menu]
[Ore lavoro]: burner running hours: reset command.
[Avviamenti]: burner startups counter: reset command.
[Numero blocchi]: burner lockout: reset command.
[Gas bruciato]: burned gas quantity: reset command.
[Tutti]: all the four previous counters: reset command.
[Portata aria]: Air volumetric flow rate.
[Portata gas]. Gas volumetric flow rate.
25 -1 - 3.[Displays air/gas curves]
Air/gas: settings visualization.

The display is as follow:

Taratura

Rotate the knob to select the point of the air/gas curves.

FUNTO GAS ARIA
To see the point settings press the button Conferma 20.0° 20.0°
During this visualization mode, the unit performs a controlled shutdown. Bloccato 198 187
20w

Fig, 22. RC21 display: air/gas settings visualizationDisplay
25 -1 - 4. [Generals]
[Firmware RC21]: RC21 firmware version.
[Firmware HAGC31 BCJ]: HAGC31 firmware version (burner control).
[Firmware HAGC31 TR]: HAGC31 firmware version (burner regulation).
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26. Gas flow sensor maintenance

o ATTENTION! do not touch the sensor (figure D) with hands. clean only with cotton swab. do not use any cleaning
product.

To clean the gas flow sensor, proceed as follows:

1 Loose the srews (A)

2 Remove the gas flow sensor from its slot, carefully (B)

3 clean the bulbe with a cotton swab (D), taking care not to touch it with hands;
4 replace the gas flow sensor into its slot.

27. Air flow sensor maintenance

o ATTENTION! do not touch the sensor (figure 9) with hands. clean only with cotton swab. do not use any cleaning
product.

To clean the gas flow sensor, proceed as follows:

To clean the air flow sensor, proceed as follows:

1 Remove the air intake silencer (1)

2 Loose the srews (4)

3 Remove the air flow sensor from its slot, carefully (5)

4 clean the bulbe with a cotton swab, taking care not to touch it with hands;
replace the air flow sensor into its slot.
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5.

TROUBLESHOOTNG GUIDE

Burner Doesn't Light

* No electric power supply

* Wait until power supply is back

* Main switch open

* Close the switch

* Thermostats open

* Check set points and thermostat connections

* Bad thermostat set point or broken thermostat

* Set or replace the thermostat

* No gas pressure

* Restore gas pressure

* Safety devices (manually operated safety
thermostat or pressure switch and so on) open

* Restore safety devices; wait that boiler reaches its temperature then
check safety device functionality.

* Broken fuses

* Replace fuses. Check current absorption

* Fan thermal contacts open (only three phases)

* Reset contacts and check current absorption

* Burner control locked out

* Reset and check its functionality

* Burner control damaged

* Replace burner control

Gas Leakage: Bur-
ner Locks Out (No
Flame)

* Gas flow too low

* Increase the gas flow

* Check gas filter cleanness

* Check butterfly valve opening when burner is starting (only Hi-Low
flame and progressive)

* Ignition electrodes discharge to ground because
dirty or broken

* Clean or replace electrodes

* Bad electrodes setting

* Check electrodes position referring to instruction manual

* Electrical ignition cables damaged

* Replace cables

* Bad position of cables in the ignition transformer or
into the electrodes

* Improve the installation

* Ignition transformer damaged

* Replace the transformer

Burner Locks Out
With Flame Pre-
sence

* Bad flame detector set

* Flame detector damaged

* Replace or adjust flame detector

* Bad cables of flame detector

* Check cables

* Burner control damaged

* Replace burner control

* Phase and neutral inverted

* Adjust connections

* Ground missing or damaged

* Check ground continuity

* Voltage on neutral

* Take off tension on neutral

* Too small flame (due to not much gas)

* Adjust gas flow
* Check gas filter cleanness

* Too much combustion air

* Adjust air flow rate

Burner Continues To
Perform Pre-purge

* Burner control damaged

* Replace burner control

* Air servomotor damaged

* Replace servomotor

Burner Continues To
Perform All Its Fea-
tures Without Igni-
ting The Burner

* Air pressure switch damaged or bad links

* Check air pressure switch functions and links

* Burner control damaged

* Replace burner control

Burner Locks Out
Without Any Gas
Flow

* Gas valves don’t open

* Check voltage on valves; if necessary replace valve or the burner
control
* Check if the gas pressure is so high that the valve cannot open

* Gas valves completely closed

* Open valves

* Pressure governor too closed

* Adjust the pressure governor

* Butterfly valve too closed

* Open the butterfly valve

* Maximum pressure switch (if installed ) open.

* Check connection and functionality

* Air pressure switch doesn’t close the NO contact

* Check connections
* Check pressure switch functionality

Burner Locks Out
And The Control
Window Shows A P
(Siemens & Staefa
Only)

* Air pressure switch damaged (it keeps the stand-by
position or badly set

* Check air pressure switch functionality
* Reset air pressure switch

* Air pressure switch connections wrong

* Check connections

* Air fan damaged

* Replace motor

* No power supply

* Reset power supply

* Air damper too closed

* Adjust air damper position

Burner Locks Out
During Normal
Running

* Flame detector circuit interrupted

* Check wiring
* Check photocell

* Burner control damaged

* Replace burner control

* Maximum gas pressure switch damaged or badly
set

* Reset pressure switch or replace it
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When Starting The
Burner Opens For A
While The Valves And
Then Repeats From
The Beginningthe
Cycle From Pre-purge

* Gas pressure switch badly set

* Reset the pressure switch

* Gas filter dirty

* Clean gas filter

* Gas governor too low or damaged

* Reset or replace the governor

Burner Stands While
Running Without Any
Switching Of
Thermostats

* Thermal contacts of fan motor open

* Reset contacts and check values
* Check current absorption

Fan Motor Doesn't
Start

* Internal motor wiring broken

* Replace wiring or complete motor

* Fan motor starter broken

* Replace starter

* Fuses broken (three phases only)

* Replace fuses and check current absorption

Burner Doesn't Switch
To High Flame

* Hi-low flame thermostat badly set or damaged

* Reset or replace thermostat

* Servomotor cam badly set

* Reset servomotor cam

Sometimes The
Servomotor Runs In
The Wrong Way

* Servomotor capacitor damaged

* Replace capacitor

Menu Mef?el: dor Menu or field Menu or field Description Default setting
[Supply hours] Hours of supply 0
[Operation hours]: burner operation hours 0
[R operation hours]: partial burner operation hours 0
(can be reset)
[Ignitions]: burner ignition counter 0
5 [R ignitions]: burner ignition counter (can be reset) 0
c
g [Number of blocks]: burner block counter 0
5 [R number of partial counter of burner blocks (can be 0
© reset)
= [Operation hours]:  |burner operation hours: reset command | input with confirmation
[Ignitions]: ignition counter: reset command | input with confirmation
[Reset menu]
[Number of blocks]: |burner blocks input with confirmation
S [All]: all four previous counters input with confirmation
3 2 Air/gas: display of settings
S OEJ The display will
.g be as follows:
n
[
c
3
o
(2]
[
<
©
g’, INDIETRO @
; d
Q.
0
o Turn the knob to select
the air/gas curves point.
[General] [Firmware RC21]: RC21 firmware.
[Firmware HAGC31]: HAGC31 firmware.
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Menu Menu or field Menu or field Menu or field Description Default setting
[Operation] burner operation mode OFF
Manual power]: manual power of the burner Min. output Min.
output
o ] o . Actuator position
[Ignition type]: burner ignition mode (*) from parameter
Burner Ignition power]: burner ignition power (%) (P2) ==> kW]
[Post-ventilation]: post-ventilation time 10
[Post-ventilation S
[Times] after block] post-ventilation time after block 30
[Descent time]: switch-off time 60
[Maximum powerl: maximum power of the burner -
[Minimum power]: minimum power of the burner -
[Maximum Toad]: maximum load of the burner -
[Minimum ToadJ: minimum load of the burner -
Storage position of actuators without
S [Curve scan]: changing Functiondisabled
S air/gas curves
ermal uni and being scanned]: .
E Th | unit | [Band being d sefpoint bandwidth during curve 15
g scanning
- . kip th v n . .
Gé [Skip scan]: SKIp the curve scan, Function disabled
= activation parameter
& [Clear settings]: boiler settings: clear command
[[dentification] Not available
[Fuel]
[Settings]
[Air offsef] air setpoint offset 0
[Air multiplierT: air setpoint coefficient 1
[Gas offset]: gas setpoint offset 0
Process [Gas multiplier]: gas setpoint coefficient 1
[Dead band]: dead band during regulation
' (dead band close to setpoint = [Band
[Actuator delay]: actuator delay during regulation 1
[Activation]: calibration function, activation parameter |Function disabled
Calibration [Min. air current]: minimum growth of air actuator position 0.5
[Min. gas current]: minimum growth of gas actuator position 0.5
[Stability durafion]: stabilisation time before saving point 30
Calibration
[Stability durafion]: calibration seftings: clear command input with
confirmation
[Safety openings]: maximum number of safety Toop openings 3
[Inputs]: NO Sensors: operation of burner without Sensors, acftivation Function disabled
parameter
Oufputs Not available
[AIr shut-off] air actuator: shut-off position 0
> [Gas shut-off] gas actuator: shut-off position 0
5 [Air pre-ventiilation] air actuator: pre-ventilation position 90
E [Airignition]: air actuator: ignition posifion
o [Gasignition]: gas actuator: ignition position
g [AIr post-ventilation] air actuator: post-ventilation position 90
@ [Gas post-ventilation] gas actuator: post-ventilation position 0
S Actuators [PTDair PT: PID parameters of air actuator: P factor P factor 1
[PIDairTf: PID parameters of air actuator: P factor I factor 40
[PIDair D[: PID parameters of air actuator: P factor D factor 10
[PID gas PT: PID parameters of gas actuator: P factor 1
[PIDgas [ PID parameters of gas actuafor: T factor 55
[PID gas D[ PID parameters of gas actuafor: D factor 15
[Gas band offsei]: gas offset for calculation of the band 7
actuator:
[Air band muftiplier]: air actuator: coefficient for calculation of the band 0.117
[Gas band offsef: gas actuator: offset for calculation of the band -13
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[Gas band multiplier]: gas actuator: coefficient for calculation of the 011
band
Actuators [Timeout consistency]: cross-check timeout 60
[Band consistency]: cross-check band 5
_— Seal control system function (VPS), activation Function
> [Execution]: .
S parameter disabled
S [Discharge time]: VPS discharge time 3
n 0
% [Atmosph.erlc.pressure VPS atmospheric pressure monitoring time 5
£ Seal control time]:
g [Filling time]: VPS filling time 3
a [Gas pressure time]: VPS gas pressure monitoring time 5
. [Date / time]: Date and time
Settings _
[Contrast]: Display contrast.
Display [Displaylligh.ting]: Disp_lay !ighting.
[Knob lighting]: Knob lighting mode.

29. Service and disposal notes

((\ﬁ_,? Check wiring and all safety functions each time a unit has been replaced!

(C? The unit contains electrical and electronics components and may not be disposed of together with household garbage. Local and
currently valid legislation must be observed.

30. Adhesive label set on the electrical control equipment

» Application type
[ —" » Customer code
NEAS ©i8 unNIGAS c € 0a76 | > Firmware version
» Safety time
FACILE p.N.: 2020606 FW TR:1.00 WK: 02/18 > IP protection degree
’ - =Pt » Operating voltage and frequency
ViMaoxGaA VZMaxO3A | | | » Maximum load rating of outputs
ctrl: 24vDC with AC/DC conv. » Production week
Load: AC, 230Vac, 50Hz XOOOOOOOOOOOK

Bar code type ITF indicating origin, code, date, serial number. 50mm x 23mm

Fig, 23. Adhesive label (control board housing)

31. Certification

According to the general requirements of the standard

» EN298:2012 (Burner Control)

» EN12067-2:2004 (GARC)

> EN1643 (VPS)

» EN60730-1, Annex H (Software requirements)

» EN60730-2-5 (Particular requirements for automatic electrical burner control)

31 - 1. Environmental conditions

Working temperature:0 + 50°C

31 - 2. Storage temperature:-10°C + 60°COther
characteristics Data storage time (after 2 hours lading):> 24 hours
Clock time accuracy:t 15 min/year (max)

31 -2 -1. Firmware version
See Data version tables.

31 - 3. User interface
31 - 3 - 1. Mechanical characteristics
» Monochromatic display (black/white) 240x128, view area 70x39mm.
» White backlight.
» Jog Dial (encoder) knob: 24-positions and push function.
» 2 push buttons.

Note: Specifications and data subject to change. Errors and omissions excepted.



FACILE WI-FI

facile.cibunigas.it

CONFIGURATION MANUAL

El Installation and connection of FACILE to the WI-FI network

E Installation of the FACILE WI-FI application
- 3 steps to configure the burner WI-FI module
and WI-FI network connection

E Using the Web App application
- Go to the website https://facile.cibunigas.it
- Log in to the different environments

Full Auto Control ~ Innovative Line Engineering

M12933CA Rev.0 05-2020
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l] Installation and Connection of Facile to the
WI-FI network via the FACILE WI-FI app

This app will only be used to configure the WI-FI module

1.1 - Install the FACILE WI-FI (A) application from Play Store 1.2 - Using an Android device (mobile phone or tablet),

(only available for Android) on your device, tablet or phone. connect to the WI-FI network (B) generated by the burner

Use the QR code shown below. WI-FI module (Fig. 1). The name of the network generated by
the module is shown on the WI-FI module ID label (Fig. 2).

ITMOB 66O 0 % 11 90% @) 08:40 ITMOB6GO O -~ & wil92% mm 08:38
e 0 ATTENTION: After connection with the network
generated by the WI-FI module, the phone or tablet
device will give a signal that the Internet
e @ IS NOT AVAILABLE
Confirm and maintain the connection.
Run the installation app and follow the instructions in
section 2 below.
If the WI-FI network generated by the burner is not
detected by the mobile device, proceed to

@ RESET the WI-FI module.

BP_WiFiKey_AP4885b0 e
Aperta

@ FACILE WI-FI

D)

EXAMPLE: BP_WiFiKey_AP4885b0

The last 6 digits of the network name (B) correspond to the

& el = last 6 digits of the Mac address on the WI-FI module ID label
Lo o W= I
Fig. 1
WFU02.02
QR Code 17200 WK04/18
Macadress| 00:10:c0:48:85:b0,
FW: 1.00 0162
PASS
041717570200043
to download the FACILE WI-FI app Fig. 2

=
- G |
WI-FI module = (é)
Reset e
Perform the reset procedure to reconfigure the WI-FI module. \"
% >
Press and hold the reset button (D) for at least 12 seconds \ \ j
until all the module lights go out, then release the reset button. \ \\ / /
Subsequently, the module LEDs will turn on (see point 1 of the N\ y,

flashes diagram on page 10).

Fig. 3
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E WI-FI module configuration via the
FACILE WI-FI app
This procedure is used to configure the connection

between the WI-FI module and the WI-FI network available
on the system

VERIFICA LA CONNETTIVITA

(] ()

IMPOSTAZIONI DI
CONNETTIVITA

Indirizzo MAC del dispositivo
00:1e:c0:48:85:b0
SSID rete WiFi *

Password rete WiFi

Installa Dispositivo

QW 18 uNIBAS
QW 18 uNIBAS

NB. The EASY WI-FI Application is only used to
configure the WI-FI Module.

K] USE OF THE Web App APPLICATION

Connect to the website: https://facile.cibunigas.it then
perform the identification procedure.

accedi
Account Facile

Nome utente:

CibUnigas

For installation, follow the 3 steps
using the FACILE-WI-FI app:

STEP 1

Launch network verification test (E)

The phone or tablet must be connected to the
network generated by the WI-FI module.
During connection, the module flashes

(point 3 of flashes diagram on page 10).

i

STEP 2

If the WI-FI device is recognised, it appears on the
"MAC address of the device" (F)

the full address of the WI-FI module

(in the example 00:1e:c0:48:85:b0 (Fig. 2)

- Select the local WI-FI network (G)

- Enter the local network password (H)

- Select - Install device

STEP 3
If the installation is successful, it will be flagged with
- successful installation -

The green light on the WI-FI module must always be on,
it will flash approximately every 30 seconds
(points 5 and 6 of the flashes diagram on page 10)

RECUPERA LA PASSWORD

Username and password are provided by the service provider
or by Cib Unigas.
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Access to the different environments
Main page

Legend:

1 - Option to change language;

2 - Option to search;

3 - Blocked burners (red indicator);

4 - Burners in alarm (yellow indicator);

5 - Burners online (green indicator);

6 - Burners offline (grey indicator);

7 - Table with list of viewable burners:
Allows you to view the status (blocked, in
alarm, online, offline) and master data;

8 - Map (figure below): allows you to see
where the burner is located and the
colours indicate the status
(blocked, in alarm, online, offline);

9 - Burner list and user menu
(see following page):

BURNER LIST

USER

B

TABELLA MAPPA
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Bruciatonﬂ

in Blocco

Bruciator‘

On-Line

1 7 Bruciatoﬂk.—

Off-Line

TABELLA

4

MAPPA

N° Serie - Tipo Cliente

@ XXXXX XXXXX

@ XXxXXX XXXXX

Fig. 4

Map: allows you to see where the burner is located with the
colours indicating the status;

Blocked burners (red indicator)
Burners in alarm (yellow indicator)
Burners online (green indicator)
Burners offline (grey indicator)

Selecting an individual burner (ref. 10 - Fig. 4) gives access to
the window on page 6.
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___ Select burner menu

=0 BURNERLIST
@&mD  The burner list menu is used to enter new burners i

not yet present on the website IEI
. | B

Menu dedicated to the service provider @ erucistor

N* Serie- Tipo

. Entry of new burner data
Burner list

Edit ¢ Modifica Bruciatore =3
Add new burner

Anagrafica dispositivio

") = )
WMDLRTAL S0 rerox

Delete

= CibUnijas “acile

[+ coucsnucirone [E—— (*) - (*)
. 1809827 001e:c0:4885:58
a
= ) Utenti
1eonezr MMOLRTAL SR wiecosasse rereox ewmgs L _ _ _ _ . o ___. (*)
912029 MMDLRITATI00FA 001ec048 034 FonaK R TN S s L CibUnigas ® - - - - % -
s " foax  omees L _ _ _ . o — - (*)
________ x
/¥ Tecoaseds Fera0x Cibunigas pRc BN HeE e
V1 1013104 M-MOSRITA1.50FA 01ec0488480 Fo267x UM e o e o Posizione fisica del bruciatore
*
/i 1810199 M-MOSRITAT 80FA 010488561 FEnsx R e (s e T s LS izzo
a g
45182003 10976039 0

(*) fill in the fields

Select user menu

@® USERS
@B The user list menu is used to enter new users
not yet present on the website

1 Bruciatori in Blocco

[ ]
an Utent

-~
O s,

Menu dedicated to the service provider

User list New user data entry

r Edlt Add new User « Aggiunta Utente m
— Delete —|
)

"
s
EH
i

] Dati di accesso

Gruppi e permessi

O teme  oescrione

O see Gruppoiserato allasede Cib Unigas

(*) fill in the fields
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Environment selection panel

P
&? Fan operation

The symbol rotates when the burner fan is in
operation

Sl
I Flame present

The symbol tuns red when the burner is opera-
ting. The bars increase depending on flame
intensity. Positioning the pointer over the icon
shows flame intensity as a percentage.

Set Point 245°
Max 28,2°

Attuale 233
Min 208° = las, @ n

1
Y
oo
[ [ ]

Set Point

HB86.

KP. KP.
Sasaizre Rttuale EDSEE Pq

Max

Attuale

Min

«
0 Nessun Blocco @

Set Point
Attuale 1 - Actual power

Mi 2 - Requested load percentage

2a - Actual value and regulation set-point
Sensore ARIA

3 - Air pressure switch

Set Point
W @ 4 - Gas pressure switch range: PGMIN
Attuale PGCP
: PGMAX
Min
ACTUATOR INFORMATION
Stato ingressi 5,6 - Set-point values:
Termostato Caldaia air servo motor position (5)
Catena sicurezze gas servo motor position (6)
X15-7/8 actual value and threshold bands

P Gas Min SENSOR INFORMATION

P Gas Max
8,9 - Set-point values:

gas sensor position (8)
air sensor position (9)

PGCP
Pressostato ARIA

CO/ Relé Termico
actual value and threshold bands

Potenza attuale @ 511 kW

Portata GAS 53 Stm3/h 10 - Input status list
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== CS @ L]

D laa

Instantaneous operation graph

For displaying the air and gas flow rate curves and the

position curves of the actuators with their adjustment bands

and set-point positions.

1]
4

= laa @ L]

Counter menu

In this menu you can see the burner operation counters

referred to:

- No. ignitions,

- Blocks,

- Hours of operation
- Air burned in m?

- Gas burned in in m3

1 - Select the required rows (by point 1 or date 2),
2 - Compare the selected rows (point 3),
3 - Option to update data (point 4)

2 - Option to filter data

AirSens

Flow rate

Flow rate

'mmmmmmnnn SetPoint

/ Altuale

Fig. 5

4 - Data update request. Once the request

has been made, you must wait 60 seconds —

before making a new request

3 - Comparison of
selected rows

— by date
N ° Serie - Tipo: 1700001 - PROTOTIPO
Cliente:
Indirizzo:
Servizio:

Ultimo aggiomamento:

|| 28/03/2020 ~ 28/04/2020 > |C

Numero di accensioni Blocehi

Utimo aggioma... & Totali Parziali Total Parziall

D 15/4/2020,13:57 1040 99 237 55
D 5/2/2020,11:27 975 34 183 1
/2/2020,11:06 975 34 183 1
18/6/2019,11:24 727 412 98 16

Ore di funzionamento

Totali

76

7

n

51

Parziali

Aria Bruciata m3

Totali

0 Bruciatore spento

.‘ ] L] " @ w =
Gas Bruciato m3
Parziali Allarme ARIA Totali Parziali Allarme GAS
0 0 36 64 0
0 0 22 643 0
0 0 22 620 0
0 0 65000 65000 0

1 - Option to select row
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N

L
3

(-] L]

Geolocation of the individual burner

= CibUnigas Facile o

° P — o )

= N° Serie - Tipo: 1809827 - FE180X 1] 5 oo o T
cliente:  XXXXXX XXXXXXXXXXXX

° Indir_izz.o: ° . - & = — =

a8 Service: a. IIII H s = 3

Ultimo aggiornamento:

9 FONDELLI PER

CICLISMO.
2
=
7]
3
<
i 4
2
-
Google g S o e, e s s v oo
= las. @ n = N — . ] .
2= 8 me=n
Bruciatore 19085di.- - - - - - _________. in

blocco Pressostato ARIA difettoso

11 tuo bruciatore 29 & andato in bloccol Procedi a sbloccarlo e vedi
sull'applicazione cosa ha causato il blocco.

History menu of anomalies and blocks

1- Men_u for sending ema_lls in case of blocks ) « Errore blocco: Pressostato ARIA difettoso
An email alert can be sent in the event of a block (Fig. 6) « N° serie: 19085
The alert will arrive via email from the burner with details of o Cliente: . ——___.

o Indirizzo: . _ _ _ _ ___.

the block, serial number, customer, address and model, as e cmitadlied

indicated in the adjacent figure.

2 - History menu of anomalies and blocks _ _ N
Use the filters to remove the tick from Heartbeat to view only the Clicca qui per andare alfapplicazione

blocks related to the burner.

Fig. 6
= brucistore N ° Serie - Tipo: 1809827 - FE180X Q 0 srciatore spento Q

Cliente: XXXXX XXXXX

Indirizzo: XXXXX XXXXX =
& uveentiegruppi Servizio: XXXXX XXXXX o = - - ~ =
Ultimo aggiornamento: XXXXX XXXXX

Filti Battito cardiaco [ Blocco
3 Tipo Messaggio Data ¥

v Tipo: Awisami quando il bruciatore va in blocco Heartbeat 1l dispositivo #4 non & stato aggiornato negli ultimi § minuti. Impostato lo stato in inattivo. 5/3/2020,05:14
Italiano ra | — a . S — i
___________ Heartbeat 1l dispositivo #4 non & stato aggiornato negli ltimi 5 minuti. Impostato lo stato in inattivo. 5/3/2020,04:18
italiano /7 8
——————————— Heartbeat Il dispositivo #4 non ¢ stato aggiornato negli ultimi 5 minuti. Impostato lo stato in inattivo. $/3/2020,04:12
Heartbeat 1l dispositivo #4 non & stato aggiornato negli ltimi 5 minuti. Impostato lo stato in inattivo. 5/3/2020,03:35
Heartbeat 1l dispositivo #4 non & stato aggiornato negli ultimi 5 minuti. Impostato lo stato in inattivo. 5/3/2020,02:20
Heartbeat Il dispositivo #4 non ¢ stato aggiornato negli ultimi 5 minuti. Impostato lo stato in inattive. $/3/2020,02:08
0 15 25 s 100 Pagina 1 di 2275 (13646 elementi) ° 2 3 4 5 275
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Recording status

Option to continuously record burner operation graphs (see
“operation graphs” on page 7) for a maximum time of 12

hours.

1 - POSTPONE RECORDING: Option to force recording for 6 - 12

hours.

By activating this function, the display page can be closed but data

— recording will not be interrupted.
If this function is not activated, when closing the page the recording
will stop after 30 seconds.
5 - If red, recording is active; if ___
2 -Recordings in process grey, recording is inactive
) 4 - Option to view the
3 - Recordings made recording graph (similarto
Fig. 5 on page 9)

N Sane-lIpo; a 0 sruciatore spento :
Cliente:
Indirizzo: -
L — @ moos e ow =

N OTTIMZ REGISTRAZIONE start stop
Data di inizio Utente Data di fine Utente
Durata registrazione:
Registra per 6 ore = i 28/4/2020,11:21 CibLaboratorio 28/4/2020,17:21 lta GRAFICI

% POSPONI REGISTRAZIONE v 28/4/2020,11:20 CibLaboratorio 28/4/2020,11:21 CibLaboratorio |4 GRAFICI
v 28/4/2020,11:16 cibLaboratorio 28/4/2020, 1119 CibLaboratario & GRAFICI
La regi ione terminera i nei dati 28 aprile
2020,11:21 6. v 27/4/2020,14:49 27/4/2020,15:49 |4 GRAFICI
o 00 - 00:00:00 10 15 25 50 100 Pagina 1 di 58 (230 elementi) 0 2 3 4 5 58

Registrazione avviata da CibLaboratorio in data 28 aprile 2020,
11:20113.
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KOSTAL inverter for FACILE burners

Description / Operation
Facile series burners can be equipped with VSD inverters and are identified in the burner model as follows:

M-.MD.L.X. XX X.X.XX.FB whereFB= electronically controlled burner with inverter.

The inverter device is installed directly on the motor, is already wired and tested by the manufacturer, and needs no further adjustment
by the service technician.

The inverter device does not have a display or a keypad.

Factory settings: 35Hz / 50Hz (minimum/maximum frequency)
Maximum operating frequency is reached during pre-washing of the combustion chamber and, if necessary, during normal operation.

A ATTENTION: Special equipment must be used when modifying the parameters on the inverter.

Parameters that can be set from display RC21.52 on the burner

From the burner display RC21.52 a number of inverter operating parameters can be set in combination with the burner.
The engine speed is controlled by a 4 - 20 mA signal generated by the HAGC31 - CUO1 device on the burner,

4mA = minimum inverter frequency,

20mA = maximum inverter frequency, normally 35-50Hz.

Using the burner display HAGC31 - CU01 the following operating parameters can be changed:




% inverter power at ignition:
Menu / Parameters / Inverter / Position: Ignition, settable from 1 to 100%. If set to 1 the burner will switch on with the inverter
at minimum frequency before reaching the frequency required by the regulation system.
If set at 100%, the ignition point will be made with the inverter at maximum
frequency.
N.B. Maximum and minimum inverter frequency can only be set on inverter parameters.

Ramping signal 4-20mA:

Menu / Parameters / Inverter / Ramping: Signal, settable from 0 to 100 seconds, defines the ramp up and ramp down
times of the 4-20mA signal generated by the BMS. Set a value higher than the
ramp up time set on the INVERTER. Too short a time may generate high motor
inrush currents, causing the INVERTER to shut down. Too long a time will
generate an air flow rate delay, which, in turn, will generate an error on the
BMS. It is recommended to set a value between 5 and 20 seconds.

Lower reference limit — air damper:

Menu / Parameters / Inverter / Lower limit - air servomotor The 4-20mA signal generated by the BMS and used to modify the ventilator
rpm is calculated based on the position of the air servomotor. If the air
servomotor increases its position, the inverter will increase the rpm. This
parameter defines the lower limit of the air servomotor. If the air
servomotor is in a lower position than this limit, the 4.20mA output will be
set to 4mA and the inverter will always generate the minimum frequency.
It is usually set to 15°.

Upper reference limit — air damper:

Menu / Parameters / Inverter / Upper limit — air servomotor The 4-20mA signal generated by the BMS and used to modify the
ventilator rpm is calculated based on the position of the air servomotor. If the
air servomotor increases its position, the inverter will increase the rpm.
This parameter defines the upper limit of the air servomotor. If the air
servomotor is in a higher position than this limit, the 4.20mA output will
be setto 20mA and the inverter will always generate the maximum
frequency. It is usually set to 80°.

24,0
| |

‘ Lower limit — AIR servomotor J

20,0

16,0
/

T
yd

8,0 L

4.0 /
_‘_‘_‘—-q_._‘_‘_
Lower limit — AIR servomotor

i) 10 20 30 40 50 a0 70 BO 90 100
AIR Servomotor position

4-20mA Output

0,0




Operating mode: 4-20mA output

Menu / Parameters / Inverter / Operating mode There are several inverter operating modes to choose from.

Disable inverter: Inverter disabled: the 4-20mA output is always set to OmA, normally used for burners without inverters.

Max: 4-20mA output is always set to 20mA. It is used on burners with inverters but always operating at maximum. The inverter is
always used as a soft start.

Linear: With this configuration the 4-20mA output is set linearly according to the position of the air servomotor. If the air
servomotor is in the minimum position, output=4mA, if the air servomotor is in the maximum position, output=20mA,; if the air
servomotor is in the middle of its inverter regulation range, output will be 50%, 12mA. According to laboratory tests, the Linear
operating mode is the most suitable for most systems.

Save Energy / High Pressure: These two operating modes have been designed to vary the inverter operating logic. The Save
Energy function calculates the 4-20mA output by controlling the flow rate of the air damper. With this function you will have low air
pressures on the fan and lower energy consumption than the High Pressure and Linear functions. With this function active, in
some installations flame vibrations or operating instability may be generated.

High Pressure: Calculates the 4-20mA output with priority on the inverter, resulting in higher air pressures compared to the Save Energy
or Linear functions. This function is activated in case of vibrations or instability during operation with Linear or Save Energy control.

Curve slope, Save Energy / High Pressure operating modes
Menu / Parameters / Inverter / Curve slope. Settable from 0 to 100%,

Defines the slope of the curves of the Save Energy and High Pressure operating modes, normally set to 50%. If set at 0%, the
operating curves will be calculated with a value identical to linear operation.
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‘‘‘‘‘‘‘‘ INVEOR Mx IVxx PWxx LPxx APxx °OHxx DKxx COxx 1

1 2 3 4 5 6 7 8 9 10
Key Key
Application circuit board:
1 |Drive controller series: INVEOR 6 |AP12 - Standard
AP13 - CANopen
Control:
Installation locati ize: motor-int ted - M,size: a, A
2 ;SCa ; fon location/size: motor-integrated - M.size: o, A, 7 |DKO1 - Standard (without membrane keypad)
T DKO04 — With membrane keypad
Housing
3 Input voltage 8 :
:1IvV02-230V GH10 — standard heat sink (black painted)
Recommended motor rating Firmware version
a | 9 |
kW: 0.55;0.75;1.1; 1.5; 2.2; 3.0; 4.0; 5.5; 7.5; 11.0; 15.0; COO00 - Standard
18.5; 22.0 COO01 - Specific
Printed circuit boards
5 | 10 |Equi t tion: 1 — t i
LP01 / LPO3 — Standard (without brake chopper): quipment gendration: 1 = current version
LP02 / LPO4 — Standard (with brake chopper);

The HAGC31 - CU01 device controls fan motor rpm via a sensor and commands it via the inverter with a 4+20mA signal.

Generally, the inverter curve goes from 50% to 100% of motor rpm. As well as improving burner regulation, this allows for a saving in
terms of fan motor consumption.

INVEOR M INVERTER SIZES

TAGLIE
INVERTER INVEOR M

A B

a




User interface
COMMUNICATION (on request)

The drive controller can be put in operation in the following ways:

A Attention: Contact the manufacturer to order the most suitable device.

USB adaptor for PC

Via the INVERTER PC software

INVEOR MMI remote display:

INVEOR MM is a portable display on which all inverter parameters can be viewed
and changed. Manual available on the KOSTAL website.

Bluetooth connection:

Using the Bluetooth adaptor you can connect via app from any device. Download
the app for Android / iOS from the Google Play Store / App Store.

Available on the

App Store

ANDROID APP ON

'\ Google play

To view and change the inverter parameters, use an external interface device —
tablet or mobile phone. Download the app for Android / iOS from the Google Play
Store / App Store.

The Bluetooth adaptor is required to create a Bluetooth connection with the inverter.




ELECTRICAL CONNECTIONS

Motor connection variants for INVERTERS sizes A, B and C

Star or delta connection for speed controller integrated on the motor

Star connection variant

Delta connection variant

=5Nm

Nut MA

1

2 Circlip

3 Plain washer
4  Cable shoe

Fig. 1




Motor connection variants for INVERTER size D

X1 terminal no. Designation Assignment
1 L1 Mains phase 1
2 L2 Mains phase 2
3 L3 Mains phase 3
4 PE Protective conductor

Tab. 1 - X1 terminal assignment - 3 x 400 VAC

X4 terminal no. Designation Assignment
1 PE Protective conductor
2 U Mains phase 1
3 \Y, Mains phase 2
4 w Mains phase 3

Tab. 2 - X1 terminal assignment - 3 x 400 VAC

Fig. 2 — Assembly sequence: Connection box — adapter plate size D

9

4 Key:

Adapter plate option (variant)

Holes depending on motor

Seal

Retaining bolts with spring elements
O-ring seal

INVEOR / adapter plate support
Terminal heightening option
Original terminal (not included)
Extended screw option (for pos.7)
Retaining bolts with spring elements option
INVEOR/support retaining bolts

- =2 O 00N O~ WN -
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Connection of INVERTER signals and commands

START INVERTER

Relay 2

Relay 1
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Electrical connections and parameter configuration
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There are 2 relays on the INVERTER. Connecting terminals X7-1-2-3 and X6-1-2-3 are used for:

HAGC31 - CUO01: Relay 1 is used as a contact for control of fan motor start. Relay 2 is used as a fault indicator of the INVERTER to the
HAGC31 - CUO1 equipment.
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Parameter

Automatic reset function

Automatic reset of faults.

The INVERTER resets the fault after the set time.
1.181
Set value = 10 seconds
. With the reset function the maximum number of automatic resets can be limited.

Automatic reset numbers _ . .

1.182 Set value = 0 (maximum number of automatic resets)
. Select the operating mode of relay 1.

4.190 Relay 1 functions Set value =11 (NC inverted error)

Relav 2 funcii Select the operating mode of relay 2.
4.210 elay < funchons Set value = 11 (NC inverted error)
4.230 V O operation Set value =10 (NO error)




0-10V / 4-20mA analogue input configuration

Relay 2
Relay 1

T
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Input AInl can be configured as voltage or current input. It is configured as 4-20mA input current for HAGC31 - CUO1.

4.020

Input type Al1

Specifies the input type, whether voltage or current.
2= Current input 0/4-20mA

4.021

Al1 Standard low

Specifies the minimum value of the analogue input as a percentage of the range.
E.g.:
0...10Vor0...20mA =0 %...100 %

2..10Vor4...20mA =20 %...100 %
Set value =20%

4.022

Al1 Standard high

Specifies the maximum value of the analogue input as a percentage of the range at
10V or 20mA.

Set value =100%

4.023

Al1 Response time

Specifies the deadband on the input signal.
Set value = 1%

4.024

Al1 Filter time

An input change is taken into consideration after this time. If it is too short, a wire
break error may appear if the 4-20 mA signal goes to 0 for a short time.
Set value = 4 seconds

4.030

Al1 Input function

Specifies whether the input is 0 = analogue / 1 = digital input.
Set value = 0 analogue

4.033

Al1 Measure unit, input 1

Specifies the unit of measurement of input 1.
Set value = 0 (%)

4.034

Al1 Lower limit

Specifies the lower limit of input 1.
Set value = 0 (%)

4.035

Al1 Upper limit

Specifies the upper limit of input 1.
Set value =100 (%)

4.036

Al1 Wire break time, 5s

Specifies the time after which the fault appears if input Al1 is interrupted (wire break).
Set value = 5 seconds

4.037

Al1 Inversion

Inverts the signal of input 1.
Set value = 0 (disabled)




Configuration of control contact/INVERTER starting and stopping
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Terminal
X5-3 (24V Out)... X5-6 (Digit In1).. Bringing 24V to terminal X5-6 enables INVERTER operation

and the contact that switches it on/off.

X5-5 (24V Out) connected with X5-10 ( En.HW)... Required to enable braking ramp




Configuration of INVERTER start / stop parameters and operating mode

Parameter

1.020

Min. frequency (Hz)

Minimum input frequency in Hz.
Set value = > 35 Hz

Maximum input frequency in Hz.

1.021 |Max. frequency (Hz) Set value = 50 Hz
Braking time at switch-off to reach the speed of 0 Hz after the start/stop contact has
1.050 |[Ramp1 opened (not used).
Braking time 1 Set value = 15 seconds
Acceleration time 1 is the time necessary for the drive controller to accelerate from
1.051 |Ramp 1 0 Hz to maximum frequency (not used).
Acceleration time 1 Set value = 10 seconds
Braking time at switch-off to reach the speed of 0 Hz after the start/stop contact has
1.052 (Ramp2 opened.
Braking time 2 Set value = 10 seconds
Acceleration time 2 is the time necessary for the drive controller to accelerate from
1.053 |Ramp 2 0 Hz to maximum frequency.
Acceleration time 2 Set value = 10 seconds
Digital input 1 (dig In1 / X5-6) selects the ramp used.
1.054 |Selects ramp used Set value = 2 (parameters 1.052 and 1.053)
] Not used but set.
1.088 | Quick stop Set value = 10 seconds
Frequency control mode: specifies the operating mode of the INVERTER. In our case it is
1.100 |Operating mode always frequency control (0).
Set value =0
Determines the source from which the reference value is read.
1.130 |Reference set point In our case it is always analogue input Al1.
Set value = 1 (analogue input 1)
Depending on the change made, the motor may start immediately.
1.131 |Enabling software Selection of the source for enabling control.
Set value =0
Selection of behaviour in response to enabling software.
1.132 |Start-up protection Set value =1
(Start only with rising edge at input of control enable)
Do not change this parameter. To invert the direction of rotation, invert 2 of the 3
INVERTER / MOTOR cabling wires, so that the INVERTERS always have the same
1.150 |Motor rotation direction setting.

Set value = 1 forwards only / clockwise rotation
(no changes to direction of rotation are possible)
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Motor data

The motor data depend on the type of motor used. Refer to the data shown on the motor nameplate. Follow the steps

below:

- Enter the motor data;

- Activate the motor recognition function;

- If the operation ends successfully, enter the remaining parameters.
During the recognition phase, the INVERTER measures some parameters and changes some settings.
N.B.: At each start-up of the recognition programme, recheck all the parameters in this manual.

Parameter

Selection of motor type.
33.001 | Motor type Set value = 1 (asynchronous motor)
33.010 | Motor [2t factor Not used. Only for encoders.

Set value =100%

Not used. Only for encoders

% 4
33.011 |t time Set value = 30 seconds

If necessary, this parameter can be used to optimise the start-up behaviour.
33.015 |R optimisation Not used

Set value = 100%

33.016

Motor phase control

The "Motor connection interrupted" error monitoring (error 45) can be enabled/disabled
with this parameter.

Set value = 1 (enabled control)

33.031

Motor current

Maximum motor current.
Set value = motor nameplate current value in amps

33.032

Motor rating

Motor shaft rating.
Set value = motor nameplate rating value in watts

Motor rpm.

33.034 | Motor rpm Set value = motor nameplate speed in rpm
Nominal motor frequency.

33.035 | Motor frequency Set value = motor nameplate frequency in Hz

33.050 | Stator resistance Recognised by INVERTER.

Set value = automatically detected, value in Ohm

33.105

Leakage inductance

Recognised by INVERTER.
Set value = automatically detected, value in henry

33.110

Motor voltage

Nominal motor voltage.
Set value = 400V

33.111

Motor cos phi

Data on motor nameplate.
Set value = 0,xx

33.138

Holding current time

Needed to stop the motor!! After braking it is held at continuous current for a specified
time interval. Ensure that there is no overheating in this phase. Recommended time:
max 5 s.

Set value = 0 seconds
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Activate the “Motor identification” function and follow the instructions proposed by the INVERTER, then change the parameters
described below. The image shows the software screen on the PC.

itivor Selezione! IRarametril | Opzionil Rinestral VAUEON

k4 ] ]

@ 3
‘ Collegamento Scrittura Lettura Parametro Valorilistantanei  Errori/ Avvertimento Sisterna di controllo
# Dati motore
I
Numero Nome Valore \ Acquisizione
E Modalta oper. 33,001 Tipo di motore L 1 Motore asincrono Pronto |
R Regoliprocesso 33.010 Fat. 12T motore 100 % Sempre : ; |
33 e - i
i8] Gontrolloimors: 33,011 12T Tempo 30s _|Sempre
33,015 Ott.rest.stat, 1100 % Pronto
i) Funzaggiuntive 33.016 Monit.fasi mot, 1: Attivo Pronto
5 Param.campo Bus 33.0321 Corrente motore |44 A Pronto
: | 33.032 Potenza mot 2200 W
4% Dati motore ‘ :3 : - itk koo
1 33.034 Velocita motore 2910 rpm Pronto
Param, regolaz, : 33.035 Frequen.motore 50 Hz Pronto
5 Chopper fren. | 33.050 Resist.statore 0.22 Ohm Pronto
|
! | 33.105 Indut.dispers. 0.001 312 256 H Pronto
& Funzprotezione | 33110 Tensione motore 400 V Pronto
|
Valori istantanei | 33111 cosphi motore 0.84 Pronto
Errori | Avvertimento ' 33138 Tem,cor.riten. 0s Sempre
Sistema di controllo
Oscilloscopio

Parameter

34.010

Control type

Open-loop asynchronous motor.
Set value =100 (open-loop asynchronous motor)

34.020

Flying restart

Set value = 1 (enabled)

34.021

Flying restart time

Calculated by Inverter.
Set value = value calculated by INVERTER in ms

34.090

Speed controller Kp

Calculated by the inverter during the motor recognition phase. Reset it to 2000 after
motor recognition.
Set value = 500 mA/rad/sec

34.091

Speed controller Tn

Calculated by the inverter during the motor recognition phase. Reset it to 7.5 seconds
after motor recognition.

Set value = 7.5 seconds

34.110

Slip trimmer

If set to 1 the function is enabled.

If set to 0 the motor performs as if connected to the mains.

If compensation is enabled, the system aligns the stator frequency with the rotor. As a
result, the actual motor rpm increase and are brought in line with the theoretical motor
nameplate rpm. The motor is supplied with the same voltage and frequency, but the
current increases and the rpm are brought to the nameplate data.

Set value = 1 (compensation for slippage)

Output signal variant for reading motor rom (optional)
To have a 4-20 mA analogue output that indicates the motor rpm to the terminals X5-13 (Aout 0-20 mA) and X5-16 (A GND), set the
parameters below:

Parameter

4.100

Analogue output AO1

Selection of analogue output options.
In our case, to have an output proportional to the rpm, set 19.
Set value = 19 (actual rpm)

4.101

Minimum value of analogue
output AO1

Output signal at 0-20 mA.

To obtain a 4-20 mA signal with (4 mA = 0 motor rpm), follow the example: if motor rpm
are a maximum 2900, calculate:

2900/ 20 x 4 = 580, which is the negative value corresponding to 0 mA from which to
start.

Therefore:
0 mA = - 580,
20 mA = 2900

Set value = - xxx (-580 in the example)

4.102

Maximum value of analogue output
AO1

Maximum rpm value for 20 mA.
Set value = xxxx (2900 in the above example)

12



NOTE | If the system enters pendulum mode with HAGC31 - CU01, adjust parameters 34.090 and 34.091 by increasing them, in
1 particular parameter 34.090, in steps of 100mA/rad/sec.
With HAGC31 - CUO01 with INVERTER control, the device controls the standby rpm with param. 653.
NOTE | If, after the fan is switched off, the device HAGC31 - CU01 sees that the motor continues to run, error 83 diagnostic 32
2 appears. This occurs if there is significant fan inertia (e.g. on burners with very heavy forward curved blades), then always
disable parameter 653, setting it to 0.
With HAGC31 - CUO1 the signal 0-10V for motor rpm control during standardisation is brought to approximately 9.7 V and
NOTE | the fan motor rpm is saved.
3 According to the HAGC31 - CUO1 manual, the INVERTER should be set to max 50 Hz
If the analogue wire break fault is displayed on the INVERTER and the 4-20 mA inverter signal continues to
NCZTE oscillate between 1 + 6 mA, it does not always mean that the HAGC31 - CU01 equipment is faulty. It could be due to

the old firmware of the INVERTER and should therefore be updated. If this is the case, contact the Service Centre.

FAULTS / PROBLEMS.. SOLUTIONS

Parameter 36.020 If error 36 appears

Problems detected in the mains supply. By setting this
parameter to 0, the INVERTER no longer checks the
mains and the error message disappears. It is
recommended to leave the parameter set to 1.

Parameter 33.105

When the mains voltage drops, the INVERTER decreases
If mains voltage drops during operation the motor rpm.

To reduce this change, set the parameter to 0, which
should solve the problem.
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Brake chopper connections

Braking resistor connection terminal

\

A |

L1 |z 3| L |400v
TEERES 230V

Oa
Oo

Brake chopper connections

Terminal no. Designation Assignment
1 B+ Braking resistor connection (+)
2 B- Braking resistor connection (-)

Optional assignment of brake chopper

Parameter

Braking resistor Enabled or disabled

Braking resistors
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Burner terminal block with interface INVERTER

COMANDO START MOTORE VENTILATORE
FAN MOTOR START INPUT
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